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Revision History

Revision 1.2 - 1.2a

Section

5, 6, 7
Incorporated “SCC”, “SAC”, “SAC_Value_Enumerations” and “Units” tables from the SDCS 2.5 Access data base into the TCDM Access data base as “TCDM_SDCS_SCC”, TCDM_SDCS_SAC”, “TCDM_SDCS_SAC_Value_Enumerations”, and “TCDM_SDCS_Units”, respectively. Changes made to these tables after incorporation into the TCDM include field renaming and: 

· Change of units of DEP_ and WDA_ from meters to decimeters

· Change to description of STGJ = 723. 

4
Corrected footer page numbers from 5-x to 4-x.

5
In accordance with SDCS 2.5, changed AH030 Prepared Defensive Positions Area description from: "An area of structures constructed for the military defense of a site which are resistant to ordnance." to "An area containing one or more prepared Defensive Positions (see AH031)."

5
Correct spelling of "Default" on table header.

5
Revision 1.2 incorrectly omitted ARE_ as an attribute of AA010 (it was correct in Revision 1.1). This was corrected in Revision 1.2a.

6
Change data type for ARE_ from FLOAT32 to FLOAT64.

6 In accordance with SDCS 2.5, changed definition of VEPT 18 from C3I Systems to C4I Systems.

7 Changed maximum value of ARE_ (and in some cases LEN_ and WID_) from 14000000 to 14000000000 (error found by SEE-IT).

7
Added minimum and maximum values for WD1_ for AP050 (error found by SEE-IT)

8 Added sections 8.1 and 8.2 (vector mappings from VMAP0 and VMAP1 to the TCDM, respectively).

Access
Added node counterparts to table TCDM_TDFS_Feature_Attr_ID for point features:  AQ045, AQ070, AT040, BH070, BH120, BI020, BI030.

Revision 1.1 - 1.2

Section

5, 6, 7
MID_ (Mine Identity Classification) enumeration descriptions have been changed as follows:


SAC
Enum
SDCS 2.0 Enumeration 

Description
SDCS 2.5 Enumeration 

Description


MID_
0
Unknown
Unknown


MID_
1
VALUE INTENTIONALLY LEFT BLANK
VALUE INTENTIONALLY LEFT BLANK


MID_
2
Friend
Friend


MID_
3
Hostile
Hostile


MID_
4
Neutral
Neutral


MID_
5
Hostile Alternate 01
Alternate 01


MID_
6
Hostile Alternate 02
Alternate 02


MID_
7
Hostile Alternate 03
Alternate 03


MID_
8
Hostile Alternate 04
Alternate 04


MID_
9
Hostile Alternate 05
Alternate 05


MID_
10
Hostile Alternate 06
Alternate 06


MID_
11
Hostile Alternate 07
Alternate 07


MID_
12
Hostile Alternate 08
Alternate 08


MID_
13
Hostile Alternate 09
Alternate 09

5,6,7
The LEU_ definition and description have been changed from


SAC
SAC_Name
SAC_Description


LEU_
Usable Length
A measurement of usable length of a feature.

to:


SAC
SAC_Name
SAC_Description


LEU_
Length, Usable
A measurement of the usable length of a feature.

5,6,7
Add the following attribute to bridges, causeways and engineer bridges: UBD_ Underbridge Clearance with Greater Precision; Description: Clearance below bridge, measured from the lowest surface level to the base of the lower of either a cross beam or the lowest bridge deck; Meters; FLOAT32; Increment:  0.1; Default:  5

5,6,7
A new feature, ZD013 Geographic Information Area, was added to describe the UID_ offset for a geotile; Coverage: TileRef; Description: An area where geographic information or statistics may apply.
Attributes:


GGI_ GTRS Geotile Identification: Identifies a specific geotile within the Geotile Reference System (GTRS), by a 6-digit alphanumeric designation: the first two letters are the GTRS megatile identified, the next two digits are the easting index of the geotile within the megatile, and the last two digits are the northing index of the geotile within the megatile; Text String; Default Value:  Derived


DMFA Density Measure (Feature Count - All): Indicates the number of features of any type within an area; INT32; Default Value:  Derived


UIB_ Feature Identification Base Number; Unique feature identification base number used within a specific geographic area to subsequently assign feature identification numbers to new features; UINT32; Default Value:  Derived

5,6,7
Change AP041 Barrier from type LINE to type POINT.

5
Delete comment on EC030 (Tree): This comment read:  "Derived from source VEG attribute (e.g., map source VEG of 50 (Mixed Trees) to ETC_ of 24 (Mixed Forest)).. The comment was deleted for two reasons: (1) No good mapping from VEG_ to ETC_ exists (e.g., Casuarina (also known as Australian Pine or Beefwood) doesn't map to anything reasonable in Olsen's Global Ecosystem; and (2) In cases where the EC030 feature is derived from FAO/GLCCDB, we would be throwing away good data.

5,6,7
Delete AOO attribute on BD180 (point): BD180 (wreck) as a point had SAC AOO but no SAC for width or length. AOO was deleted

5,6,7
Add AOO_ to BI030 (point): BI030 (Lock, as a point) had a length and width SAC but no AOO. Given the requirement to support targeting, this was added.

6,7
STGJ deletions for AQ045 Bridge/Overpass/Viaduct: since the TCDM did not contain STGJ attributes on any bridge feature, these values (enumerations 750 - 756) are of no use. The descriptions have been changed to "VALUE INTENTIONALLY LEFT BLANK".

6,7
Added STP_ to AP010 Cart Track and AP050 US-Trail  UK-Trail / Footpath and modified applicable STGJ definitions. Done to obtain consistency in STGJ definitions and feature attributes. STGJ entries were changed from:


SAC
Enum
Enumeration_Description


STGJ
726
Transportation: AP010 Cart Track; STP: GW


STGJ
727
Transportation: AP010 Cart Track; STP: GP


STGJ
728
Transportation: AP010 Cart Track; STP: GM


STGJ
729
Transportation: AP010 Cart Track; STP: GC


STGJ
730
Transportation: AP010 Cart Track; STP: SW


STGJ
731
Transportation: AP010 Cart Track; STP: SP


STGJ
732
Transportation: AP010 Cart Track; STP: SM


STGJ
733
Transportation: AP010 Cart Track; STP: SC


STGJ
734
Transportation: AP010 Cart Track; STP: ML


STGJ
735
Transportation: AP010 Cart Track; STP: CL


STGJ
736
Transportation: AP010 Cart Track; STP: OL


STGJ
737
Transportation: AP010 Cart Track; STP: CH


STGJ
738
Transportation: AP010 Cart Track; STP: MH


STGJ
739
Transportation: AP010 Cart Track; STP: OH


STGJ
740
Transportation: AP010 Cart Track; STP: PT


STGJ
741
Transportation: AP010 Cart Track; STP: Evaporites


to:


SAC
Enum
Enumeration_Description


STGJ
726
Transportation: AP010 Cart Track or AP050 US-Trail UK-Trail / Footpath; STP: GW


STGJ
727
Transportation: AP010 Cart Track or AP050 US-Trail UK-Trail / Footpath; STP: GP


STGJ
728
Transportation: AP010 Cart Track or AP050 US-Trail UK-Trail / Footpath; STP: GM


STGJ
729
Transportation: AP010 Cart Track or AP050 US-Trail UK-Trail / Footpath; STP: GC


STGJ
730
Transportation: AP010 Cart Track or AP050 US-Trail UK-Trail / Footpath; STP: SW


STGJ
731
Transportation: AP010 Cart Track or AP050 US-Trail UK-Trail / Footpath; STP: SP


STGJ
732
Transportation: AP010 Cart Track or AP050 US-Trail UK-Trail / Footpath; STP: SM


STGJ
733
Transportation: AP010 Cart Track or AP050 US-Trail UK-Trail / Footpath; STP: SC


STGJ
734
Transportation: AP010 Cart Track or AP050 US-Trail UK-Trail / Footpath; STP: ML


STGJ
735
Transportation: AP010 Cart Track or AP050 US-Trail UK-Trail / Footpath; STP: CL


STGJ
736
Transportation: AP010 Cart Track or AP050 US-Trail UK-Trail / Footpath; STP: OL


STGJ
737
Transportation: AP010 Cart Track or AP050 US-Trail UK-Trail / Footpath; STP: CH


STGJ
738
Transportation: AP010 Cart Track or AP050 US-Trail UK-Trail / Footpath; STP: MH


STGJ
739
Transportation: AP010 Cart Track or AP050 US-Trail UK-Trail / Footpath; STP: OH


STGJ
740
Transportation: AP010 Cart Track or AP050 US-Trail UK-Trail / Footpath; STP: PT


STGJ
741
Transportation: AP010 Cart Track or AP050 US-Trail UK-Trail / Footpath; STP: Evaporites

7
Added additional RGC_ allowable value: added as allowable value RGC_ = 5 (Standard (US) 4 ft. 8.5 in." for AN010, AN050, AZ010.

3,5,6,7
Changed attribution on AH030 Prepared Defensive Positions Area:  Deleted DTP_ (Defensive Position Type) and added NODP (Number Of Defensive Positions) (see Section 3.?).

3,5,6,7
Added new feature AH031 Defensive Position, Spatial type:  Abstract; attributes CCP_, PLCT, PLOC, UID_ (see Section 3.?).
3,5,6,7
Added new feature AH040 (Prepared Defensive Region); Spatial type: Complex; Attributes: MFAL, UID_ (see Section 3.?).

5,6,7
Changed feature type of BH010 Aqueduct in Linear and Point Hydrography coverage from Line to Directed Line.
5,6,7
Changed feature type of BH020 Canal in Linear and Point Hydrography coverage from Line to Directed Line.
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1. Introduction

1.1 Identification

This document describes the data model for the terrain component of the JSIMS Synthetic Natural Environment (SNE). This data model defines the domain elements (features) which are or which can be represented in a JSIMS Terrain Data Base (TDB). This document supercedes any and all of the following:

· JSIMS Terrain Common Data Model (Revision 1.2 or earlier)

· JSIMS Terrain Data Base Common Data Model (Revision 2.1 or earlier)

· JSIMS Terrain Data Base Feature Set Analysis (FSA) (Revision 0.7 or earlier)

· JSIMS Common Data Model Attributes and Values

· JSIMS Terrain Data Base Vector Source Data Mapping Document

· JSIMS Terrain Data Base Internal Geospatial Data Model

· JSIMS Terrain Data Base Export Geospatial Data Model

All information previously contained within these documents is now contained herein.

1.2 Data Model Overview 

Every military simulation has historically designed and implemented its own data model. This has, unfortunately, been nowhere more true than regarding terrain environmental data. For example, The Close Combat Tactical Trainer (CCTT) and DARPA Synthetic Theater or War (STOW) have inconsistent terrain data models despite their high degree of similarity with respect to terrain data requirements and implications for incorporated military models.

The next generation of simulations should, and will, be different. Together with JSIMS SNE, the DARPA STOW Worldwide Terrain Database project and JWARS SNE have jointly defined a Terrain Common Data Model (TCDM) spanning the low- through medium-resolution simulation requirements spectrum, including explicit provisions for extensibility to meet high-resolution requirements. Although the TCDM will be physically realized differently in each simulation, the process of populating the TCDM from standard DoD data products will be shared. SEDRIS transmittals of these terrain databases will likewise be easily sharable, as a consistent semantic and underlying design philosophy has been adopted that increases the likelihood of "correctness of use". In particular, the requirements of both virtual and constructive simulations have been taken into account (including both platform- and aggregate-level simulations).

The TCDM builds upon the SEDRIS Data Coding Standard and provides a logical foundation for specifying shortfalls in NIMA products, both present and future, thus clarifying requirements for future Mission-Specific Data Sets. Given the intentionally engineered "ease of use" for any M&S application, as well as the long-term use by both JSIMS and JWARS for specifying their terrain database content requirements and resulting terrain databases, it is reasonable to expect that the TCDM may significantly influence the specification of future large-area M&S terrain databases and data requirements.

1.2.1 Data Model Concepts

1.2.1.1 What is a data model?

A geospatial data model is a description of the data elements, including their attributes, and their logical relationships. In object-oriented terminology, this may be viewed as a class hierarchy. Each major data type with important or explicit relationships is captured to show its logical relationship to other data types. The strength of the data model is its capability to completely and unambiguously define these relationships.

It is often easier to communicate with a data model serving as a meta-model of the data, rather than with the actual data. This is so because the meta-model describes the data through their attributes rather than through their storage formats. The data model removes ambiguity by ensuring that all types of environmental data are captured and relationships between alternate representations (e.g., feature versus geometry) are defined. Using a polymorphic approach, multiple representational views can be supported, for example:

· 2-D overhead view for maps and charts, 

· computational (or reasoning) view for use by Computer Generated Force (CGF) algorithms, and

· 3-D view which incorporates all forms of visual and non-visual sensors (including communications).

1.2.1.2 Why a Common Data Model?

The data model defined herein describes the feature content and representation for the terrain component of a Synthetic Natural Environment (SNE). Often terrain data bases (TDB) are constructed from multiple source data products of different scales, accuracies, collection techniques and collection dates. Examples of such products include Digital Feature Analysis Data (DFAD), Planning Interim Terrain Data (PITD), Digital Nautical Chart (DNC), Feature Foundation Data (FFD) and Vector Map (VMAP) products. Typically the different source data products represent feature data according to different geospatial data models. The JSIMS TDB Common Data Model is a single data model which will be used to represent the JSIMS TDB features internally within a Geographical Information System (GIS) as the basis for fusing disparate source data into an integrated, deconflicted data set. This common model also supports uniform access to the data by the JSIMS TDB compiler. Finally, the TCDM presents a common characterization of the terrain domain of the SNE for the entire JSIMS Federation.

1.2.1.3 Feature and Attribute Coding Catalogue

The Feature and Attribute Coding Catalogue (FACC) is the international standard for coding and attribution within the Digital Geographic Information Exchange Standard (DIGEST). DIGEST is NATO STANAG 7074 and the US National Imagery and Mapping Agency (NIMA) specifies use of the FACC in generating all vector products. The SEDRIS data model extends the FACC enumeration  to define the SEDRIS Coding Standard (SCS). The SCS is currently upward-compatible with DIGEST 2.0a.

As part of the SEDRIS project, enumerations are being defined for all terrain, atmospheric, oceanographic, and space data elements and attributes required by Modeling and Simulation (M&S) applications. This will require extensions to the FACC that will be proposed through established approval processes managed by the NIMA. In the meantime, the SEDRIS project has established procedures to develop and extend the SCS to meet immediate M&S requirements, in particular developmental programs such as JSIMS. Specific new features and attributes required by JSIMS, as identified in this document, have been submitted to the SEDRIS project for standardization.

While we will continue to refer to “FACC” in this document, as this is the standard which all future NIMA data products will use, we have adopted the SCS within the TCDM. One obvious difference from the FACC is the use of four instead of three character attribute codes. Where an existing FACC 2.0a code is used unchanged, the fourth character is filled with an “_” (underscore). Other differences will be noted as they occur.

1.2.1.4 Derivation of the Feature Content and Attributes

In April, 1998, a team representing the JSIMS TDB SNE traveled to the National Simulation Center (NCS) at Ft. Leavenworth to meet with Subject Matter Experts (SME) to determine the feature content, attribution, and default attribute values for the Land component of JSIMS. For many features related to maritime or air, the NSC SMEs deferred to their counterparts from JSIMS Maritime or NASM. Subsequent telephone meetings were held to obtain the recommended feature content for these other domains. Table 1-1 lists the attendees and dates for each meeting.

Table 1-1. SME Meeting Attendees and Dates

WARSIM

Dates:  8-10 April, 1998

Location:  NSC, Ft. Leavenworth, KS

Name
Organization

Eric Root
WARSIM/SAIC

Mary Kruck
Lockheed Martin

Tom Tish
BCTP (Logicon)

Paul Birkel
MITRE

Mike Black
NSC

Jeff Turner
Lockheed Martin

Charles Cornish
Lockheed Martin

MAJ Kevin Peterson
STRICOM

Dan Stevens
STRICOM

Al Nenninger
BCTP (Logicon)



JSIMS Maritime

Date:  24 April, 1998

Location:  Teleconference:  San Diego, Orlando, Bellevue

Name
Organization

Eric Root
WARSIM/SAIC

Hal Miller
NOSC

Jeff Turner
Lockheed Martin

Charles Cornish
Lockheed Martin

Jeff Covelli
WARSIM/SAIC



NASM

Date:  27 April, 1998

Location:  Teleconference:  Hanscom, Orlando, Bellevue

Name
Organization

Rudi Peksens
NASM

Bill Plummer
NASM

Tim Rudolph
NASM

Charles Cornish
Lockheed Martin

Jeff Covelli
WARSIM/SAIC

In preparing for the SME meetings, features appearing in the geospatial data model for DTOP were used to create a table of features and attributes contained in a variety of NIMA data products. A short excerpt from this table is shown in Table 1-2. The rows of the table list the features and attributes, and the columns identify the NIMA source products which describe feature data. Entries within the table indicate data products which provide the feature and product specific attribution. DTOP was chosen as the starting point due to the fact that the US Army has identified DTOP as meeting their operational terrain analysis requirements for digital geospatial data. Since this specification determines the critical information requirements for commanders and their staff as regards “understanding the terrain”, it was felt to be a reasonable presumption that JSIMS models of those warfighters would require similar terrain data.

In addition, a number of discussion questions were prepared and discussed in detail during these meetings; see Table 1-3. As an additional check that no militarily significant features were omitted from the data model, all features represented in DIGEST were reviewed for evaluation of their use in the JSIMS TCDM. Additionally, the WARSIM requirements for dynamically instantiated and emplaced objects were reviewed, as the TCDM is intended to reflect the full content of the run-time database whether populated as part of the database generation process or as the result of run-time models (e.g. combat engineer placement of anti-tank ditches and berms).

Table 1-2. Excerpt of Feature/Attribute/Data Product



DTOP

VMAP0

VMAP1

FFD

MEDS

PITD

DFAD


Feature  Name & Attribute Descriptions
FACC
Attr.
Feature
Attr.
Feature
Attr.
Feature
Attr.
Feature
Attr.
Feature
Attr.
Feature
Attr.
Feature


Code
Code
Type
Code
Type
Code
Type
Code
Type
Code
Type
Code
Type
Code
Type

Building







Building Function Code (BFC)







Certainty of Existence (COE)







Existence Category (EXS)







Height Above Surface Level (HGT)







Length(LEN)







Name (NAM)







Product Category (PRO)







Text Attribute (TXT)







Width (WID)







Highest Z-value (ZV2)

 Angle of Orientation (AOO)

House of Worship Type (HWT)
AL015
BFC

COE

EXS

HGT

LEN

NAM

PRO

WID

ZV2
P,N,L,A
TXT
P
BFC

EXS

HGT

NAM

WID

ZV2

AOO

HWT
PA


BFC

EXS

HGT

LEN

NAM

PRO

WID

ZV2
P, L, A



P, L, A

Road







Accuracy Category (ACC)







Existence Category (EXS)







Location Category (LOC)







Median Category (MED)







Name (NAM)







Road/Runway Surface Type (RST)







Route Intended Use (RTT)







Gradient/Slope (SGC)







Minimum Traveled Way Width (WD1)







Weather Type Category (WTC)

Line/Track Number (LTN)

Usage (USE)
AP030
ACC 

EXS 

LOC

MED 

NAM

RST

SGC 

WD1 

WTC
L
ACC 

EXS 

MED 

RTT 
L
ACC

EXS

LOC

MED

NAM

RST

RTT

WD1

WTC

LTN

USE
L
ACC

EXS

LOC

MED

RST

WD1

WTC
L
ACC

EXS

LOC

MED

NAM

RST

SGC

WD1

WTC
L
ACC

EXS

LOC

RST

SGC

WD1

WTC

FCO
L

L

Pier/Wharf/Quay







Length (LEN)







Width (WID)
BB190
LEN

WID
L, A

L
LEN

WID
LA
LEN

WID
L, A
LEN

WID
L, A



L

Lake/Pond








Hydrological Category  (HYC)






Name  (NAM)

Spring/Well Characteristic Category (SCC)

Highest Z Value (ZV2)
BH080
HYC

NAM
A


HYC

NAM

SCC

ZV2
A
HYC

NAM


A
HYC

NAM
A



A

Sand Dune/Sand Hills






Sand Dune Orientation (SDO)






Structure Shape Category (SSC)

Feature Element Orientation (FEO)

DB170
SDO

SSC
A


SSC

FBO
A


SSC

FBO
A



A

Armistice Line

Accuracy Category (ACC)

Boundary Status Type (BST)

Name 3 (NM3)

Name 4 (NA4)
FA020
ACC

NM3

NM4
L
ACC

BST
L
ACC

NM3

NM4
L
ACC

NM3

NM4
L







Airport/Airfield







 Airfield Type (APT)

Certainty of Delineation (COD)







Existence Category (EXS)







ICAO Designator (IKO)







Name (NAM)







Classification Name (NA3)







Usage (USE)







Airfield, Aerodrome Elevation (ZV3)
GB005
COD

EXS

NAM

USE
P, N, A
IKO

NAM

NA3

USE

ZV3
P
APT

COD

EXS

NAM

USE
P
EXS

IKO

NAM

USE


P,N,A
APT

COD

EXS

NAM

USE


A



L,A

OTHER (NON-DTOP MAPPABLE)
















Barren Ground
DA020













A

NAVAIDS
GA035













L,A

Exposed Bedrock

Surface Roughness Description (SRD)
SA040










SRD
A



Table 1-3. Discussion Questions for SME Meetings

(1) For each type of source data  (e.g., DFAD, ITD, PITD, LANDSAT, SPOT) to be used, what features are relevant to the tasks to be trained?

(2) What are the man-made structures which are to represented? What characteristics/states of these features (e.g., tunnels) need to be represented? Are the features to be represented limited to those identified in Appendix F of the WARSIM System Specification?

(3) What are the natural features which are to represented? What characteristics/states of these features need to be represented? 

(4) What are the specific characteristics to be represented in each extreme physical environment (jungle, desert, arctic)?

(5) What are the specific characteristics to be represented in each geographic region of the world, in support of simulation of war, and operations other than war (Europe, Southwest Asia, Southeast Asia, Korea, Central America, South America, and Africa other)?

(6) The Terrain Data Base is to support the portrayal of the dynamic effects of natural occurrences and man-made occurrences on terrain. What are the occurrences to be portrayed?  Earthquakes, mud slides, flooding, etc.?

(7) What terrain features/characteristics play a role in NBC warfare?  What is each feature/characteristics role?

(8) What are the general geographic extents for each level of exercise - battalion to theater, force projection cycle?

(9) The Terrain Data Base is to support the representation of tasks, units, operations and equipment as specified in Appendix B of the WARSIM System Specification. What are the terrain characteristics important to each of these items?

(10) What are the specific engineering activities to be supported? To what extent must engineering activities be represented?

(11) Is there equipment in the Command Post Interface (other than the Commander’s Agility) which employs terrain data base information?  E.g., equipment which presents satellite images/data. To what extent must this data be correlated with the real world - the system is to support interoperation with live, simulated and virtual entities? What types and formats of terrain related data are expected to be included in plan data from C4I equipment?

(12) What terrain related characteristics are needed to support air-space management?  Navigation of nap of the earth?

(13) What terrain related information is needed to support overlays, if any?

(14) The Terrain Data Base is to support modeling at a level of fidelity limited to those activities which produce battlefield events and reports which would be observable by or would affect the commanders and staffs of the units present in the exercise. What is this level of fidelity?

(15) Scenario Preparation - Dynamics is to support a minimum of 198 continuous hours of combat, combat support, and combat service support. What is the extent/scope of activities which would occur over this duration?

(16) Terrain Abstractions:  If the SNE is to support unit-level constructive behaviors for ground forces, how/where do we propose that the following terrain abstractions will be created/maintained in the face of environmental dynamics in WARSIM? Such abstractions include concealed areas, covered areas, attack positions, assault positions, overwatch positions, battle positions, obstacle overlays, forest overlays (infantry terrain), mobility corridors, no-go overlays, slow-go overlays, fields of fire, - avenues of approach.

(17) DEM - How does the presence of unnatural artifacts (cliffs, cornrows) in DTED source data impact WARSIM operational requirements (intervisibility, fair play, etc.)?   If so, what level of effort is required to prepare DTED data, i.e. artifact removal and edge seaming at cell boundaries?  

(18) Naming Terrain Features - WARSIM requirements state the need to rename terrain features (places, names, roads, rivers, etc.) but do not specify what is to be named. What are the terrain features to be named with proper place names (e.g. population centers, administrative boundaries, rivers, roads, physiographic features)?  What are terrain features to be named with generic names (e.g. well, utility plant, etc.)?  What are terrain features required to be annotated in paper and/or digital maps?  Are there additional requirements of name locations for user interaction (e.g. place name locators, go-to's, best-field-of-view, hit detection)?

(19) Transportation Networks - Are there requirements to support routing and route planning along transportation networks?  If so, what requirements impact the land model and DBGS?

(20) Data Processing - Are there runtime performance characteristics relevant to the terrain database generation processing that can help in the formulation of data fusion generalization criteria, i.e. vertex reduction, feature reduction, feature aggregation, feature density, etc.)?

(21) What features and feature characteristics are important for aggregate level military simulation that are not described adequately in DIGEST?

1.2.2 Data Model Organization

Once the feature and attribute content of the JSIMS TDB had been established, the feature representation type (i.e., point, line, directed line, 3-D line, area, complex, abstract) and organization were developed. 

The TCDM is organized into thematic layers called coverages which are tailored to needs of the TDB compiler and Common Services. Traditionally, most vector data products (e.g., VMAP0, PITD) are thematically organized from a cartographic perspective, where each coverage can be thought of as corresponding to a color separate for the production printing process. Typical coverages include hydrography, transportation, vegetation, obstacles, etc., and each coverage can have point, linear, and areal feature types.

M&S requires querying and reasoning about the environment, e.g.,

· What is the mobility of a tracked vehicle along this route?

· What is the surface trafficability at this location?

· What obstacles are between here and there?

· Which is the shortest road route from here to there?

· What landform type (e.g., forest, lake, sand dunes) is to the left of this road?

For ground mobility calculations, there is a need for a “trafficability” coverage, which is a complete areal cover of the playbox. Such an organization is quite different from the cartographic organization. For example, linear and areal hydrorography (e.g., rivers and lakes) would be organized into different coverages because only the areal features directly affect trafficability.

1.2.2.1 The 300 meter rule

During the discussions at NSC, SMEs stated that for obstacles less than 300 m in length or 90,000 m2 in area, movement of company and larger units can be expected to flow around the obstacle, while for larger obstacles, route planning and unit movement should specifically account for the obstacle. This rule was used for assignment of features to the Surface Areals Coverage (“trafficability”) versus other coverages.

Once features comprising the Surface Areals Coverage were determined, other features were then organized by functional use for the simulation.

1.2.2.2 Data Model Coverages and Features

Figure 1-1 shows the organization of the TCDM into coverages. Within each coverage, the data model is essentially flat, although for conceptual purposes the Surface Areals Coverage is shown as decomposed into four subcoverages.
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Figure 1-1. JSIMS TCDM Coverages

One coverage, the Geotile Reference Coverage, is for internal use only in the data base generation process. This coverage contains the elevation profiles along the Geotile Reference Systems (GTRS) geotile boundaries, and is required to ensure geometric coherence across the boundaries. Another coverage, the Metadata Coverage, will contain the lineage of source data type(s) (e.g., DFAD, PITD) for the fusion regions used to generate the Surface Areals Coverage. All other coverages provide for feature-specific attribution of the source data lineage.

Figure 1-2 shows the organization of features by coverage and representation type.

Figure 1-2. Features Organized by Coverage
1.3 Document Overview

This TCDM document is intended to serve a number of audiences: 

· SMEs, to allow them to confirm that the requirements they articulated have been reasonably captured,

· TDB compiler developers, to allow them to transform the features and attributes into appropriate run-time constructs,

· Military system model (e.g., units and equipment) developers, to allow them to develop behaviors appropriate for the SNE representations, and 

· Operational users, to allow development and execution of training scenarios which make full and realistic use of the environment.

This document is comprised of a number of subdocuments, described below.

1.3.1 JSIMS TCDM Rationale (Section 3)

This subdocument contains additional background information and describes the rationale for many of the detailed decisions for the seemingly innumerable number of design issues which arose in the development of this TCDM. Logical relationships between features are described.

1.3.2 JSIMS TCDM Lineage (Section 4)

This subdocument contains an alphabetical list of all feature and attribute codes identified in DIGEST as well as new JSIMS feature codes. For each feature code, it states: 

· which (if any) of the Developmental Agents (DA) requested the feature, 

· whether the feature is from DIGEST, 

· which source data products can contain the feature (and for those which do, their representational type (point, node, line, area)), 

· whether the feature is contained in the TCDM, and 

· any additional rationale.

1.3.3 JSIMS TCDM Feature Set Analysis (Section 5)

This subdocument contains an alphabetical list of all features contained in the TCDM. For each feature, the representation type of the feature is given (point, line, directed line, area, complex
, abstract
) together with notes for possible representation type conversion from the source product to the TCDM. The list of attributes applicable to the feature is given together with default values for each attribute. The requesting DA (Land, Air and Space, Ocean or Intelligence) is identified. Finally, the functional use within the simulation is described (land movement, water movement, air movement, targeting, logistics, intervisibility, combat engineering, civilian environment, intelligence). 

Table 1-4. Legend for the Feature Set Analysis

1.3.4 JSIMS TCDM Attribute Definitions and Applicable Features (Section 6)

For each attribute used in the TCDM, this subdocument contains the attribute definition, features in the TCDM to which the attribute applies, the data type used (e.g., int 32, float 64), the range of allowable values, and, for those attributes whose values are coded, a list of all defined codes. This document is included primarily for reference and is taken primarily from DIGEST Addendum 4. The presence of an attribute code in the listing does not imply that this attribute value is a legitimate value in the TCDM for any particular feature. (Legitimate attribute values on a feature by feature basis are given in the subdocument JSIMS TCDM Feature Attribute Allowable Values, described in Section 1.3.5.)

1.3.5 JSIMS TCDM Feature Attribute Allowable Values (Section 7)

This subdocument contains an alphabetical list of all features contained in the TCDM. For each feature, the list of legitimate attribute codes is given. For each feature/attribute pair, the range of legitimate attribute values is given (including an enumeration of the legitimate coded values).

1.3.6 JSIMS TCDM Vector Feature Mappings (Section 8)

This subdocument contains the mappings of source data product features and attributes to TCDM features and attributes. For JSIMS IOC, only VMAP1 and VMAP0 are used, although for FOC it is expected these mappings will be extended to include FFD, MSDS, DFAD and PITD. For each source data product and feature type, it defines the explicit mappings used to populate the TCDM attribute values.

2. Referenced Documents

Many of the NIMA referenced documents are available at the following URL: http://164.214.2.59:80/publications/specs/index.html
[1] National Imagery and Mapping Agency, Digital Bathymetric Data Base - Variable Resolution (DBDB-V), MIL-PRF-32030, 27-May-98.

[2] National Imagery and Mapping Agency, Digital Feature Analysis Data (DFAD), MIL-PRF-0089005, MCGT #250. 

[3] National Imagery and Mapping Agency, Digital Feature Analysis Data (DFAD) Level 1, MIL-PRF-0089005/1, MCGT #252.

[4] National Imagery and Mapping Agency, Digital Feature Analysis Data (DFAD) Level 2, MIL-PRF-0089005/2, MCGT #254.

[5] National Imagery and Mapping Agency, Digital Feature Analysis Data (DFAD) Level 1-C, MIL-PRF-0089005/3, MCGT #256.

[6] National Imagery and Mapping Agency, Digital Nautical Chart (DNC), MIL-PRF-89023, 19-Dec-97.

[7] National Imagery and Mapping Agency, Digital Nautical Chart (DNC), Amendment 1, MIL-PRF-89023, MCGT #286. 

[8] National Imagery and Mapping Agency, Digital Nautical Chart (DNC), Interim Amendment 1, MIL-PRF-89023, MCGT #343.

[9] National Imagery and Mapping Agency, Digital Terrain Elevation Data (DTED), MIL-PRF-89020A, 19-Apr-96.

[10] National Imagery and Mapping Agency, Digital Terrain Elevation Data (DTED) Levels 1 & 2, Amendment 1, MIL-PRF-89020A, MCGT #285.

[11] National Imagery and Mapping Agency, Digital Topographic Data (DTOP), MIL-PRF-0089037, MCGT #268.

[12] National Imagery and Mapping Agency, DoD Interface Standard, Vector Product Format (VPF), MIL-STD-2407, 28-June-96.

[13] National Imagery and Mapping Agency, DTOP Minimum Essential Data Set (MEDS), MIL-PRF-89049/6, MCGT #305.

[14] National Imagery and Mapping Agency, Feature Foundation Data (FFD), MIL-PRF-89049/1, MCGT #300.

[15] National Imagery and Mapping Agency, General Performance Specification, Vector Product Format (VPF) Products, MIL-PRF-0089049, 24 November 1998.

[16] National Imagery and Mapping Agency, Interim Terrain Data/Planning Interim Terrain Data (ITD/PITD), MIL-PRF-89014A, 15-Mar-96.

[17] National Imagery and Mapping Agency, Interim Terrain Data/Planning Interim Terrain Data (ITD/PITD), Amendment 1, MIL-PRF-89014A, MCGT #284.

[18] National Imagery and Mapping Agency, Vector Map (VMAP) Level 0, Amendment 1, MIL-PRF-89039, MCGT #271. 

[19] National Imagery and Mapping Agency, Vector Map (VMAP) Level 0, Interim Amendment 1, MIL-PRF-89039, MCGT #270.

[20] National Imagery and Mapping Agency, Vector Map (VMAP) Level 1, MIL-PRF-89033 (formerly MIL-V-89033), with Amendment 1 (27 May 1998), 01-Jun-95.

[21] National Imagery and Mapping Agency, Vector Smart Map Level 0 (VMAP0), MIL-PRF-89039, (formerly MIL-V-89039), 9-Feb-95.

3. JSIMS Terrain Common Data Model Rationale

3.1 Abstract

This subdocument contains additional background information and describes the rationale for many of the detailed decisions for the seemingly innumerable number of design issues which arose in the development of this TCDM. Logical relationships between features are described.

3.2 Rationale Overview

This section of the Terrain Common Data Model (TCDM) describes the many design decisions made in developing the Feature Set Analysis (FSA) and related portions of the TCDM. In particular, it describes a strategy by which a series of design decisions were made and what those design decisions were, which resulted in the current TCDM organization and content. By explicitly stating and justifying these decisions here, not only will the complete TCDM become more understandable to the JSIMS Enterprise, but also future evolution of the TCDM can occur in a manner consistent with these decisions.

Although the bulk of the work documented in this section of the TCDM is, necessarily, focused on terrain representation issues, it is anticipated that subsequent revisions of this document will encompass the full Synthetic Natural Environment (SNE). Therefore we have on occasion referenced general SNE concepts and issues, recognizing that only the terrain aspects of those concepts and issues may be immediately relevant.

In this section of the Rationale Document we describe the TCDM customers, provide data modeling background to problems faced in the TCDM design, describe the overall TCDM development strategy, and finally introduce four important development implications of the development strategy.

3.2.1 TCDM Customers

There are five categories of potential customers for the TCDM and this Rationale Document.

JSIMS Requirements Specifiers: Historically, it has been difficult to obtain detailed, explicit requirements for terrain representations in Modeling and Simulation (M&S); JSIMS has proven to be no exception. In many cases the final terrain data element requirements are not determined until after design (if not implementation) of Synthetic Force (SF) models has been completed; hence only implied requirements are available, and then only late in the development process. Occasionally they are too late to effectively influence the relatively long lead-time for development and population of the terrain representation. The TCDM needs to make both the data elements and their implied/planned uses clear to both Subject Matter Experts (SME) and military modelers. The TCDM also can help establish traceability from external JSIMS requirements specifications such as the Joint Conceptual Model of the Mission Space (JCMMS) and DA-specific Operational Requirements Documents (ORDs) to a tightly-specified runtime terrain data model. Additionally, the TCDM can provide clarity for review by the National Simulation Center (NSC) and similar Development Agent (DA) SMEs. Clear delineation of the functional purpose for (and use of) each TCDM element will be important for ensuring that both explicit and implied terrain requirements are being met. The TCDM also provides a detailed level of testability of the runtime product. A strong Rationale Document helps insure that the TCDM isn’t “picked apart” such that multiple inconsistencies are introduced; conversely, it helps clarify where JCMMS or ORD requirements are inconsistent, incomplete, or perhaps not meaningfully implementable as specified.

JSIMS Military Model Developers: The TCDM needs to be clearly specified and organized to unambiguously define what terrain data will be available to military model developers – as well as what the relationships are between various data elements.
 Early clarity improves the likelihood of correct and consistent use by military model developers by setting expectations regarding what type of data relates to what types of military model interactions with the terrain. It also clarifies what variations in data values need to be considered when implementing those interactions (e.g., what is the range of enumerated types of surface material, vegetation type, or building use). In particular, a clear delineation of the use of explicit vs. implied geometry (as attributes on features) will be important to Equipment modelers. A strong Rationale Document helps insure that the relationships between the “data model as designed” and the implied requirements of the military modelers are explicit, rather than having to be derived through a line-by-line review of each feature and attribute. Where military modelers have different design requirements, these can be easily and clearly articulated, and then fit into, and analyzed within the larger TCDM design.

JSIMS SNE Developers, including the Terrain Compiler: The design of the SNE runtime software object model and the associated terrain compiler benefits from a well thought out TCDM, which details the data content and relationships explicitly available in the Terrain Data Base (TDB) transmittal for populating the runtime database. Because the TCDM feature organization and attribution were first and foremost designed to support runtime queries and models, the terrain compiler need only reformat the data and does not need to reorganize (or worse yet, create) data. A complete Rationale Document increases assurance that the design is internally consistent and complete, and therefore reduces software development risk

SNE Data Providers: As will subsequently become clear, there are significant differences between the data models in use by terrain data providers and those required to support the analysis/reasoning capabilities required of military models within JSIMS. To the extent that these data models differ, the TDB generation process has added complexity and risk. Objectively, it is highly desirable that SNE data providers provide integrated TDBs ready-to-run for JSIMS, or at least easily modified to meet JSIMS requirements. Currently, the process of developing a JSIMS TDB is resource-intensive and not amenable to timely updates (e.g., 72 hours). The TCDM provides a vehicle for clarifying JSIMS SNE data requirements and engaging NIMA and other providers of authoritative terrain data with the intent of influencing future data products (such as Mission Specific Data Sets – MSDS) and processes to more closely match the JSIMS SNE requirements. A complete Rationale Document helps articulate heretofore-undocumented user requirements that drive the data model and how the data models of NIMA products relate to the TCDM.

Potential WARSIM/JSIMS Federates: At IOC, WARSIM will federate with external simulations such as the Close Combat Tactical Trainer (CCTT) (and perhaps OneSAF). The TCDM provides a well-defined data model of the terrain within JSIMS against which to compare and contrast the terrain data model within other potential federates. The result will serve as the basis for subsequent discussions regarding potential areas of terrain interoperability, and non-interoperability. A complete Rationale Document will help future JSIMS-federators understand the reasons behind the JSIMS terrain data model and will help provide insight into ways in which JSIMS-federators could mitigate interoperability risks without excessive software modifications. In particular, by establishing a clear relationship between data model elements and specific reasoning behaviors in military models, the impact of terrain non-interoperability on federation-level behavioral interoperability may be more easily estimated.
3.2.2 Data Model Background

It is often the case that developers of SNE data models have allowed each component of the target federation to “go it alone” – that is, to define their own view of the SNE. In particular, the development of the organization and content of the TDB has often been driven by the needs of visualization-oriented runtime federates (e.g., virtual simulators) to the relative exclusion of the needs of reasoning-oriented federates (e.g., constructive Synthetic Forces – SF). CCTT Manned Modules are examples of the former category; WARSIM/JSIMS the latter. As a result, coupling together multiple SNE components (e.g., database generation, visualization-oriented applications, and reasoning-oriented applications) can result in data model mismatches which are difficult (if not impossible) to completely bridge after the fact.

There are ample reasons why such mismatches commonly occur, especially in the domain of terrain data modeling. The legacy situation is that to the extent that terrain data models exist, they have generally been designed from one of two perspectives:

1. Oriented towards the needs of visualization applications requiring textured collections of polygons capable of defining the apparent geometry of all terrain elements (terrain surface, road surfaces, building surfaces, vegetation textures and/or surfaces, etc.). The resulting data model is limited in terms of providing explicit abstractions of the terrain in terms useful to a reasoning-type application, but rich in terms of visual imagery and explicit geometry. Because of the relatively long experience in the M&S TDB development community with virtual simulators, most available commercial TDB generation tools are oriented towards developing and populating visualization-oriented terrain representations. Unfortunately, there are no standard TDB data models in the visualization community (not surprisingly, since the paradigm is dominated by polygons and textures).

2. Oriented towards the needs of mapping and charting applications which replace physical maps/charts with electronic surrogates rendered on two-dimensional map displays using standard symbology and icons. These applications require collections of graphic elements (points, lines, areas) plus sufficient descriptions to determine appropriate rendering styles for display (e.g., tufted green grass symbology, roads with curb lines, stippled bodies of water, etc.). The resulting data model provides explicit abstractions of the terrain in terms appropriate to map rendering, but typically falls short of providing the rich organization and attribution required for effective reasoning. It also provides limited explicit geometry and no visual imagery (textures). Because of the importance of the needs of the C4ISR community, however, significant repositories of this data currently exist, and more are being added monthly. This data is often accessed and manipulated by Geographic Information Systems (GIS), and there is significant commercial technology which can be (and has been) leveraged in developing terrain databases. The NIMA Vector Product Format (VPF) defines a geo-relational data model which has also been used in the commercial and M&S TDB development communities, although often with limited (or no) associated explicit connectivity (i.e., topology) information.

Thus, while available commercially supported TDB data models exist, it is not clear that any in current use address the full requirements of constructive SF applications such as WARSIM (and JSIMS). Nevertheless, developers of TDBs often leverage the data models associated with either the source data (e.g., GIS technology, mapping-oriented) or the TDB generation tools (e.g., visualization-oriented). (See the accompanying sidebar on the ModSAF/JointSAF data model.) The result is that either:

· An inappropriate source-oriented data model is forced onto the reasoning-oriented application (although it may be appropriate for visualization-oriented or mapping-oriented applications), or

· The TDB compiler has to translate from the TDB generation data model to the runtime SF data model.

Neither solution is satisfactory; in the former case SF reasoning may become inconsistent, inaccurate, or impossible, while in the latter case the TDB compiler may become quite complex, error-prone, and missing data may have to be added by the TDB compiler (potentially inconsistently). There is significant experience from both the DARPA Synthetic Theater of War (STOW) and Army CCTT programs to demonstrate that neither solution, nor even a mix of both solutions, works very well.

3.2.3 Development Strategy

Because of the demonstrated problems with “go it alone” solutions in previous M&S applications which then required “cobbling together” when subsequently federated
, the SNE WIPT determined that an alternative approach was required. The strategy adopted was to:

· Define a runtime data model (not to be confused with the runtime design and implementation issues associated with software object models),

· Which would be extended to become common with the TDB generation system (and later the SNE generation system),

· Was initially scoped to the terrain (but to be later extended to the full SNE), and

· Would be subsequently evolved to achieve commonality with future WARSIM (and JSIMS) runtime federates such as OneSAF and CCTT.

· Additionally, the resulting Terrain Common Data Model would include both static and dynamic terrain environmental data – the later being specified either as part of scenario tailoring prior to exercise initialization (“ExInit”), or as a result of the execution of warfighter models at runtime.

This approach focuses on the requirements of efficient runtime reasoning about the SNE in military models, and therefore ease-of-development of the runtime application and associated SNE database compilers, rather than ease-of-development of the SNE databases themselves (and their associated development tools). The philosophy is that any increased costs in SNE database (and tool) development will be amply repaid in subsequent runtime system capability and performance – both in terms of in terms of consistency and correctness of the reasoning behaviors of the SF with respect to environmental conditions, and in terms of execution speed.

3.2.4 Strategy Implications

This strategy has several TCDM development implications.

First, it is critical to understand not only what SNE features and attributes are required in the runtime data model, but how those features and attributes will affect SF reasoning behaviors. The former can be relatively easily specified in terms of lists of desired features and attributes (often identified by visual inspection of operational map/chart paper products). The latter, however, requires significant analysis regarding how environmental conditions influence warfighting activities and what explicit descriptions of environmental conditions are required to support military models of the warfighter in WARSIM/JSIMS. 

Second, this strategy places a premium on a design that organizes SNE features into rational groups (from the perspective of the warfighter and consequently the military modeler), which must share common descriptions
 since they share common effects on the SF models of warfighter behavior. For example, which environmental “things’ affect ground movement, which environmental “things” affect geometric intervisibility, which environmental “things” support logistics analysis, or which environmental “things” are potential targets or recipients of collateral damage? Each of these groups has different SNE representational requirements which must be analyzed and understood prior to developing an associated data model for runtime use. Additionally, not only do such groupings lend organizational structure to the overall TCDM, but within specific groups additional organization is often required (e.g., network connectivity, complete/exact areal coverage).

Third, the SEDRIS transmittal that contains WARSIM/JSIMS environmental data must be capable of exactly representing the TCDM logically, albeit using different physical structures than used at runtime. This allows the SNE compilers to limit their responsibility to physical re-structuring of the environmental data to meet runtime performance requirements; logical re-structuring is not required. As a result the design of the compilers can become much less complex and can be more easily, completely and correctly specified and implemented.

Fourth, the TDB generation system (and its Terrain Data Fusion System (TDFS) sub-component) must be capable of also exactly representing the TCDM logically, albeit possibly using different physical data structures than used either at runtime or pre-exercise transmittal time. This puts an additional burden on the TDB generation system since it also has to be capable of representing one or more source data models as well as potentially one or more intermediate data models.

In this Rationale Document we will focus principally on the first two design implications: how the features and attributes will affect SF reasoning behaviors, and the implied grouping/organizational/representational requirements and resulting design. The later two design implications will be addressed as required, but will necessarily be addressed in greater detail associated with the specific design of the TDB generation system software
.

In Section 3.3 we review general considerations in developing and representing terrain data models (particularly from a runtime perspective) which provide additional context for the specific set of design decisions presented herein.

In Section 3.4 we review general considerations related to the process of TDB generation, integration, transmission, and compilation into runtime formats which provide additional context for the specific set of design decisions presented here.

In Section 3.5 we introduce and analyze the concept of “functional use” which will provide an important foundation for the subsequent TCDM design.

In Section 3.6 we discuss specific design issues raised in the preceding sections, explore alternatives, and delimit the solutions adopted.

3.3 Terrain Representation Considerations

As alluded to previously in Section 3.2.2, there are two basic terrain representations in common use within the M&S community: geometry-based and feature-based. Geometric (e.g., terrain surface polygons) and feature (e.g., road network) descriptions are really but two widely separated points on the same representation continuum. Geometric descriptions correspond most closely to point measurements made in the real world, and feature descriptions correspond most closely to our intuitions regarding environmental regions consistent with respect to particular properties – both measurable (e.g., a lake) and implied (e.g., a line of communication). The latter may be viewed as abstract environmental descriptions oriented toward specific military model requirements.

In Section 3.3.1 we will characterize these differences in greater detail. In Section 3.3.2 we address the temporal change within the TCDM, and in Section 3.3.3 we discuss lineage issues.

3.3.1 Geometry vs. Features 

Terrain data may be represented in terms of explicit 3-D geometric descriptions, explicit abstract feature descriptions, or a mixture of both. As all features are abstractions generated from the perspective of the observer of the terrain, we will subsequently simply refer to “features” where the inherent abstraction is implicit.

In general, 3-D geometric descriptions explicitly encode the spatial configuration of the terrain data. Geometric descriptions would include, for example:

· Terrain surface configuration represented as a set of polygons whose vertices have elevation values and from which the local elevation, slope, and slope aspect can be calculated at any location on the terrain surface. Decreased polygon size, and correspondingly increased density result in increased resolution of the terrain surface configuration. Additional non-spatial attribution may be supplied on a per-polygon basis to describe the material of which the terrain surface is comprised, e.g., a soil type, or a visual texture type. As a trade-off against increased polygonal density, non-spatial attribution describing fine-grained surface configuration (e.g., “scattered boulders present”) may also be supplied instead of explicitly modeling the geometry of each and every boulder. This particular representation illustrates the inherent continuous trade between explicit geometry and implicit geometry derived from explicit attribution.

· Terrain cover configuration represented as a set of polygons whose vertices have elevation values and which in toto represent the bounding surface of, e.g., a forest or a tree line. Again, non-spatial attribution may be supplied on a per-polygon, or more typically, “per-canopy” or “per-treeline” basis to describe, e.g., vegetation type, crown density, stem thickness and spacing. Alternatively, each tree or bush might be explicitly represented geometrically.

· Cultural feature configuration represented as a set of polygons (usually organized into a “model” which is subsequently instanced at a location
) whose vertices have elevation values and which in toto represent the bounding surface of, e.g., a building, bridge, or fence. Again, non-spatial attribution may be supplied on a per-polygon, or more typically, “per-model” basis to describe, e.g., construction material, wall thickness, color, or a visual texture type.

In general, feature descriptions implicitly encode the spatial configuration of the terrain data. Feature descriptions would include, for example:

· Terrain surface configuration represented as areal regions of specified constant elevation, slope, and slope aspect. Discontinuities necessarily arise at feature junctures; these discontinuities define the presence/extent of the feature.

· Terrain cover configuration represented as an areal region whose vertices typically do not have elevation values but which encodes “z-like” information as a non-spatial attribute; e.g., crown height.

· Cultural feature configuration represented as a perimeter whose vertices typically do not have elevation values but which encodes “z-like” information as a non-spatial attribute; e.g., roof height.

· Both terrain cover and cultural configuration might be represented as simply as a singular location, typically without an elevation value and which encodes “x/y-like” and “z-like” information as non-spatial attributes; e.g., length, width, orientation, height. Feature descriptions may be as simple as the feature type with all attribution being implied by that type (equivalent to all feature instances of that type sharing the exact same default attribute values) or they may be varied on a feature by feature basis.

Geometric and feature descriptions are two widely separated points on the same representation continuum, and typically appear mixed within a single TDB. In general the feature content is very low for visualization applications, whereas the (explicit) geometry content is very low for reasoning applications. The engineering trade between these two is typically made on the basis of application query type and frequency. Applications requiring explicit geometry frequently are best served by a representation that does not require calculating a query response from feature-associated implied geometry. Applications requiring explicit features frequently are best served by a representation that does not require calculating a query response from “bags of polygons” which may share the same attribute values (and therefore same implied “featureness”).

The trade between the data model use of geometric vs. feature representations depends on multiple factors, minimally including:

· Resolution (e.g., low vs. high)

· Use (e.g., for visualization vs. analysis/reasoning – such as in Synthetic Forces)

· Consistency (e.g., either disallow complementary representations of the same “thing” or specifically ensure that such representations “say and mean the same thing”)

· Performance (e.g., explicit storage vs. runtime derivation as needed)

Sections 3.3.1.1 through 3.3.1.4 discuss each of these in turn.

3.3.1.1 Resolution

In general, high-resolution representations tend towards increased use of geometry and decreased use of features. Low-resolution representations tend in the opposite direction.

The use of explicit geometry provides for more localized and exact descriptions. For example, geometry provides for explicit “z-like” values which are typically only implied by feature attributes. On the other hand, feature representations tend to be both more compact, and better aligned with certain types of analysis/reasoning tasks.

JSIMS is generally a low- to medium-resolution warfighting simulation, but will federate with high-resolution warfighting simulations post-IOC. It is a reasonable assumption, but nevertheless an assumption, that the resolution of the SNE should correspond to the resolution of the warfighting simulation (e.g., military models). For example, as Army operational planners generally use 1:250K scale maps, then perhaps a comparable resolution of terrain data representation would be appropriate for the runtime data model.

As a description of a low- to medium-resolution terrain representation, the JSIMS SNE TCDM should generally limit the amount of explicit geometry encoded in the representation, instead using feature descriptions defined over relatively large areas (or at points, in the case of localized cultural features). “Relatively large” should be operationally defined in terms of:

· Lowest echelon simulated and its concept of “maneuver space”; e.g., a 300 x 300 meter region based on Army doctrinal Company-level planning for Platoon operations.

· Maximization of the duration of predictive contracts (larger areas imply longer unit paths traversed before changed terrain conditions occur; longer duration predictive contracts imply reduced runtime computation requirements).

Where geometry is explicitly encoded, it should be based on specific military modeling requirements. For example, a continuous terrain surface geometry which provides both efficient encoding and supports spatially varying roughness (e.g., mountains, buttes, hills, plains, valleys, canyons, sinkholes).

3.3.1.2 Use

In general, visualization applications (e.g., virtual simulators) depend on geometric descriptions augment​ed with associated texture to give the appearance of higher-resolution geometry and terrain data than actually exists. Feature descriptions are of little use, and deriving geometry from features is (generally) not a computationally efficient process.

Analysis/reasoning applications, on the other hand, require a mixture of geometry and features. The exact mix depends on the type of application. WARSIM, for example, distinguishes between models of Equipment and models of Units (military forces). The former require geometry-like information (i.e., essentially every event/interaction) in order to support ground vehicle placement and movement, as well as the determination of geometric intervisibility upon which sensor models depend. The latter require feature-like information (e.g., during re-planning events) in order to support unit path planning and OCOKA
 terrain analysis. In general, while feature and geometry descriptions can each be derived from the other
, the conversions are neither lossless nor efficient. For example, a building could be stored as a 2-D footprint with an attribute of height (representation as a feature) or could be stored as explicit polygons which represent a complex gabled roof (representation as geometry).Transformations from one representation to the other will be lossy (unless the feature representation is unduly complex).

For IOC, JSIMS is currently unconcerned about potential visualization federates (e.g., virtual simulators, such as the CCTT Manned Modules), although the issue of “Commanders Agility” for WARSIM FOC remains incompletely resolved. It is recognized that post-IOC, the issue of being able to support visualization federates will become more important. From that perspective, it makes sense to accommodate “hooks” for texture-like attribution plus more explicit geometry in the TCDM, although not necessarily populate that data in the TDB, nor necessarily compile it into run-time formats at IOC.

JSIMS is principally a Synthetic Force application focused on unit-level force modeling with resolution of interactions at (depending on the service) lower-echelon units (e.g., Company-planning for Platoon-level operations ) or the individual equipment level (e.g. aircraft and ships). As such it has SNE requirements that entail both geometric and feature representations. Post-IOC, while the requirement for feature representations will not diminish, the requirement for geometric representations will probably grow (more focus on Equipment-level interactions and resolution, particularly for Military Operations Other Than War – MOOTW). This suggests that attention to understanding the feature-geometry representation trade in the TCDM, and planning for incremental evolution of increasing geometric complexity over the life span of the TCDM and the associated TDB generation process is worthwhile.

3.3.1.3 Consistency

For applications requiring a mix of geometry and feature representations, there often arises the need to represent a given environmental phenomenon in both forms, simultaneously. For example, a building feature attributed by height, but also represented by explicit geometry in the form of a three-dimensional (3-D) model (probably textured). This might be the case where a reasoning process needs to quickly access the building height to determine potential for vertical obstruction to low flying aircraft, while a visualization (or maybe geometric intervisibility) process needs to quickly determine an explicit ray-intersection with building geometry. This introduces additional complexity both to the TDB generation process and the runtime environment, should dynamic changes to building height (e.g., damage, a JSIMS requirement) need to be represented.

Although such dual representations of the same “thing” can be very useful for the purposes of optimizing runtime data access performance, specifically ensuring that such dual representations “say and mean the same thing” can easily introduce additional systems engineering and runtime complexities.

At least for JSIMS IOC, it is highly desirable that the TCDM have a single, unique representation for all terrain phenomena in order to ensure TCDM internal consistency both during TDB development and during simulation execution. Where dual representations are warranted, then geometry should be derived from features (in general, the faster direction of derivation) through runtime processes and not explicitly stored in the TDB as a dual representation of that phenomenon (except perhaps in a transient local cache).

3.3.1.4 Performance

We have already alluded to some of the trades between explicit geometry (takes up disk/memory storage space) and runtime derived-geometry from features (takes up processor time). Some intuitive trades have already taken place in JSIMS Build 1 under the assumption that terrain surface geometry should be explicit; however many more trades will arise during the course of Build 2 and beyond. The spectrum of these trades needs to be understood when designing the TCDM, to ensure that the TCDM doesn’t inadvertently become a limiting factor on system performance.

In particular, leading up to JSIMS IOC it can be expected that runtime performance tweaking will occur in order to optimize the performance/resource-use ratio. An important variable to consider, and plan for, in the TCDM is the ability to compute and store explicit geometry pre-exercise to improve runtime SNE data access where geometry might otherwise need to be derived from feature attribution. Certain assumptions of this nature have already been embedded in our expectations regarding an “adequate” IOC terrain representation. These include:

· Ground unit mobility models will require local slope, slope aspect, and explicit delineation of regions constant with respect to these values. Geometric intervisibility calculations used by sensor models will require likewise.

· Ground unit mobility models will require trafficability characterizations for the exact same delineated regions (the issue here being to optimize the duration/range of predictive contracts).

These two assumptions form the basis for the JSIMS Build 1 terrain surface representation (also known as the terrain “skin”). In Build 2, they may be decoupled such that the boundaries of feature-delineated trafficability areas are disjoint from those defined by any set of terrain surface geometry elements (i.e., polygons).

3.3.2 Temporal Change

The traditional approach to specifying and developing terrain databases addresses only the terrain data that would be integrated prior to simulation execution (and is provided by data providers oriented towards “map-like” content). In particular, features or attributes that are created for scenario-specific purposes (pre-runtime) or created/manipulated during simulation execution are ignored. As discussed elsewhere, there are several uses and constraints associated with the TCDM that span the full simulation life cycle. These explicitly include the temporal changes that occur during runtime as a consequence of Military-Terrain interactions (e.g., combat engineer operations and weapons-induced damage) and internal environmental dynamics (e.g., soil moisture changes as a consequence of precipitation and evaporation, or flooding). The TCDM should provide “placeholders” for all of this data, whether or not it is populated pre-exercise and stored in the JSIMS M&S Resource Repository (JMSRR), populated during scenario-specific tailoring, or populated during the evolution of the simulation.

Particularly important dynamic terrain features that should be considered for inclusion are those resulting from mobility and countermobility engineering operations. Sustainment and survivability operations may also have associated features. Finally, weapons may induce additional features (e.g., craters).

Dynamic terrain attributes populated by runtime environmental models that should be considered for inclusion in the TCDM are:

· Soil wetness (or strength) and (potentially) hydrologic depth as affected by precipitation,

· Surface trafficability as affected by snow and ice, and

· Physical state of bodies of water as affected by temperature.

Dynamic terrain attributes populated by military models that should be considered for inclusion in the TCDM are:

· Damage state of cultural and natural features (as affected by weapons).

3.3.3 “Ground Truth” and Lineage

Traditionally, the state of the SNE in simulations is considered as “ground truth”, regardless of the resolution and quality of the data used to populate the TDB as well as the transformations which may have been applied to that data during the process of creating the integrated TDB. When JSIMS SNE begins to be used to support C4ISR federates (as it will at IOC), and in particular for those situations in which a C4ISR federate doesn’t use the JSIMS SNE, it will become important to have captured lineage information regarding terrain elements. This information will assist in understanding the potential difference between the SNE as represented in JSIMS vs. the C4ISR federates (which presumably will be using the terrain data as operationally distributed by NIMA).

Minimally, this lineage information should identify the data source used to populate the element. Ideally, all subsequent transformations of that element which may have occurred as a result of TDB integration should also be captured. The result will be a basis for understanding the degree to which the M&S TDB is consistent with the operational terrain data that the C4ISR federates may be using. The TCDM needs to capture at least the data source used to populate each feature to support such pre-exercise interoperability analyses, although there is no current JSIMS requirement to maintain that information in the runtime simulation.

3.4 Database Development Considerations

The TCDM is influenced by its multiple uses in JSIMS, and the multiple steps within the TDB generation, integration, transmission, compilation into runtime formats, and runtime SNE-related Common Services data processing/delivery path. In particular, the following uses and constraints exist:

· Minimized cost to map from various source data models and product instances to the TCDM – this suggests that a generalization of the data models used (or implied) by the feature-oriented source data products (e.g., PITD, DFAD, DNC, VMAP0, VMAP1, and FFD) should be adopted. While an analogous situation exists for the geometry-oriented source data products (DTED, ETOPO, GTOPO, DBDB), their commonality of data model (grid of elevation values), coupled with an already agreed upon plan to merge and TIN them to produce terrain surface geometry, obviates any further issues as regards the TCDM. The TCDM should support a clear “input” mapping from all source data sets.

· Optimized GIS-internal organization that supports explicit generation of one or more integrated coverages – certain sets of features naturally interact and need to have their spatial and non-spatial descriptions aligned, thus resulting in a consistent description for use by military models. For example, road segments should form a continuous network, river/stream segments likewise, and roads crossing significant hydrologic features probably should have bridges (and so probably should secondary or tertiary roads crossing primary divided highway roads). In order to create and maintain such relationships, the involved features need to reside within a locally organized portion of the data model (and associated TDB generation software) known as a "coverage”. Coverages will be developed as an important organizational principle in the TCDM; they can be thought of as the complete set of related features that are typically spatially distributed throughout the TDB. Multiple coverages may be thought of a successive “layers” of terrain data elements that “stack” over each other to create the full TDB; often coverages are thought of in terms of the color separates used in map making, although this analogy has certain flaws which will become apparent later. A secondary issue is that most (or all) features in a coverage probably share, or should share, a reasonably consistent attribute set. A tertiary issue is that COTS GIS technology doesn’t yet handle “z-like” spatial data in a completely consistent manner – the result is that coverage groupings of features may be required to reflect different “z strata” in the feature set. Many of these issues are best resolved through the generation of explicit topology
 with associated adjustment of feature spatial (and potentially attribute) descriptions for consistency. In some cases the resulting topology may be of value to runtime applications. The TCDM should support a clear organization into coverages that aligns (as much as possible) with how the various subsets of terrain features will need to be processed by, and represented within, the TDFS.

· Clear specification for the purposes of creating and populating (and later, interpreting) SEDRIS transmittals – in particular, the TCDM will need to use the SEDRIS Data Coding Standard (SDCS)
 to describe features, attributes, and groupings of related features.

· Organized to support efficient compilation into runtime formats – while physical organization is most important for rapid data access at compile-time, logical organization has implications for physical structure. While the physical organization for pre-exercise data interchange will be determined by the SEDRIS Transmittal Format (STF), the TCDM defines the logical organization, and that organization needs to align with the “expectations” of the terrain compiler for the Synthetic Forces application as well as the C4ISR two-dimensional (2-D) map compilers (if any).

Proceeding from these basic TDB design constraints, we turn now to specific issues which must be addressed and present resolutions adopted for each. These issues fall into the following categories, which are individually addressed in subsequent subsections.

· Resolution and content: “collection criteria” for feature generation/inclusion

· Support for incremental feature-to-geometry trade/evolution: implied- vs. explicit-geometry representations and continuous trades between them

· Derived attribution: efficient support for route planning and abstract reasoning

· GIS-driven structuring: “z-like” layering of coverages and integration within- and across-coverages

3.4.1 Resolution and Content

The basic approach to defining resolution and content in the JSIMS TDB has been to use standards
 associated with NIMA 1:250K scale products, the scale of paper products traditionally used by the Army for operational planning, and therefore presumably most closely aligned with WARSIM requirements. To support NASM and Maritime requirements, additional features have been culled from higher resolution scales up to 1:50k to support targeting and littoral operations. However, in many cases only default values for attributes may be provided at IOC, pending the wider availability of Feature Foundation Data (FFD).

Working from NIMA map/chart products at specific scales has the relative advantage of intuitive understanding for military Subject Matter Experts (SMEs) based on long-standing experience with their use in the field. However, NIMA 1:250K scale products vary significantly in effective resolution and content, depending significantly on the purpose for which they were produced (and the sources which were used in their production; essentially all current NIMA vector products are based on scanned paper maps/charts).

· Digital Feature Analysis Data (DFAD) is relatively weak in terrain surface and cover characterization, yet is strong in cultural features including power transmission lines and road intersections as well as vertical obstructions. These characteristics of DFAD are consistent with its role in supporting cockpit simulators significantly driven by radar displays and visual waypoints.

· Planning Interim Terrain Data (PITD) is strong on terrain surface and cover characterization, as well as transportation networks (and attribution), yet is weak in most cultural structures and vertical obstructions. These characteristics of PITD are consistent with its role in Intelligence Preparation of the Battlefield (IPB) analysis for Army non-urban operations.

· Vector Map, Level 0 (VMAP0) and Level 1 (VMAP1), is strong on named places, transportation networks and basic cultural structures, yet is weak on attribution, vertical obstructions, and road intersections. These characteristics of VMAP result from its production directly from existing paper map products and intended use as a paper map substitute for digital map displays; support for analysis is not its forte.

· Digital Nautical Chart (DNC) is strong on near-shore hydrography and port facilities with basic attribution, yet is weak on terrain surface and cover characterization. These characteristics of DNC are consistent with its role in supporting naval littoral and harbor operations – both as a paper chart substitute and as a basis for planning and analysis.

· Feature Foundation Data (FFD) provides a mix of characteristics seen in the other data sets, and is intended as a broad-use product within the DoD which will be intensified as needed to produce Mission Specific Data Sets (MSDS). As such it has the content characteristics of basic paper map-substitutes like VMAP, but occasionally extends toward support for analysis by providing cultural content and cover attribution.

Given such a spectrum of existing (or developing) digital vector products, all based on “1:250K scale” collection criteria, it becomes clear that not only may multiple digital data sources need to be fused to populate the JSIMS TDB, but that specific criteria will need to be adopted in selecting and characterizing TDB elements for inclusion. Although the current expectation is that VMAP1 plus ancillary data from VMAP0 is sufficient to meet WARSIM IOC requirements, the TCDM has been designed to accommodate all of the data sources identified above.

3.4.2 Incremental Feature-to-Geometry Trades

Although the “1:250K scale” criteria meets the WARSIM IOC content requirement, it is desirable that the TCDM not be tightly tied to either specific scales or collection criteria associated with individual NIMA data sets. In particular, it is anticipated that at FOC increased resolution and feature content may be required as compared to IOC. Also, while resources to populate TDBs may be currently restricted to meeting immediate NSC requirements, additional resources may be brought to bear in the future to meet non-Land DA and MOOTW terrain requirements. Therefore it is desirable that the TCDM be scalable to higher resolutions – i.e. from “1:100K scale” through “1:12.5K scale”.

At the same time, in order to support cost-effective leveraging of available DARPA STOW Worldwide TDB to meet JSIMS terrain requirements outside of the Land DA exercise areas, it is a requirement that the TCDM also be scalable to lower resolutions – i.e. “1:1M scale”.

As discussed in Section 3.3.1.2, this desire for scalability requires that we pay attention to understanding the feature-geometry representation trade in the TCDM, and specifically plan for incremental evolution of potentially increasing geometric complexity in the TCDM at JSIMS FOC. Given the requirements of Synthetic Force modelers, and desiring to avoid the introduction of increased explicit geometry until absolutely required, this suggests that the primary scaling method should be the choice of spatial feature descriptors. That is, at lower resolutions point feature representations with attributes for orientation, length and width are desirable, at intermediate resolutions lineal feature representations with attributes for width might be used, and at higher resolutions explicit areal representations might dominate.

The resolutions at which these trades take place should be tied to both inherent feature size and the resolution of the military models which will use the feature. For example, whereas explicit areal features may desirable in WARSIM IOC for relatively large surface trafficability regions, only point features (with implied geometry) would be appropriate for relatively smaller structures. With increased TDB resolution, these structures might themselves be represented as explicit areal “footprints” integrated with the other “areal trafficability regions”. Alternatively, these structures might remain as point features, but have associated explicit geometric representations (e.g., “wire-frame models”), or perhaps both representations might be supported simultaneously (but with potential inconsistencies in the face of dynamic terrain and weapons effects).

3.4.3 Derived Attribution

Given the current digital feature terrain data sets available from NIMA, there is a clear shortfall in available attribution. Data products including significant attribution have scant coverage, and while future products such as FFD and MSDS promise to meet C4ISR and M&S attribution requirements, wide availability is still years in the future. In the meantime, VMAP1 represents the most widely available digital vector product in the JSIMS IOC time frame at the desired 1:250K scale; VMAP0 (1:1M scale) provides supplemental features of use, but at a correspondingly reduced resolution and attribute content. Unfortunately, relatively rich feature and attribute descriptions are critical to effective support for Synthetic Force route planning and abstract reasoning.

In order to populate a suitably rich terrain data model, despite current data source shortfalls, it is necessary to define default attribute values for use where appropriate source data is missing.
 In particular, knowledge of the source product-specific feature collection criteria can be used heuristically to infer the dimensions and probable attribute values of the “real world” feature represented by a particular source product. For example, features appearing in a 1:1M scale product are probably both larger, more significant, and more certainly of importance to military modelers in WARSIM – a wall which might be ignored on a 1:50K scale product is most likely very worthy of modeling if it appears on a 1:1M product. Similarly, roads, which appear on a 1:1M product, are more likely to be primary rather than secondary, divided than non-divided, and all weather than gravel.

Unfortunately, it is not nearly as easy to compensate for the potentially complete absence of features in current data sets short of manually (or automatically) generating completely fictitious terrain features.

3.4.4 GIS-driven Structuring

While it is highly desirable that tool limitations not unduly influence the quality of the TCDM and our ability to build TDBs according to it, there are tool-related considerations that affect the overall cost of building TDBs according to the TCDM that must be taken into account. There are four main considerations, as follows:

· Whereas the TCDM is a logical data model, it must be physically realizable both in the TDFS tools, as well as in the runtime TDB. While SNE developers control the physical realization at runtime, the flexibility to control the physical realization during the TDFS process is limited by the data models supported by commercial tools. Fortunately, these restrictions are not serious (for example, a relational data model, and organization into sets of coverages).

· The TDFS needs to not only map from the data source feature and attribute data model to the TCDM, filling in defaults for missing values, but it must also be prepared to change the spatial descriptions of features, e.g., from lines to areas, or from areas to points. This process is not directly supported by simple GIS tool capabilities, but must be constructed from tool primitives. Changes in spatial descriptors should be limited to those judged to be most critical to achieving target runtime performance; unfortunately, accommodating low-resolution data sources such as VMAP0 entails some degree of spatial mapping which is unavoidable.

· The generation of feature relationships (e.g., road/bridge/river sharing a common location and over/under relationships) in the TDFS is a critical precondition to verifying spatial locations and attribution during TDB integration. The organization of features into coverages, and the subsequent generation of topology within those coverages, can be used to ensure consistent feature geometry even if that topology is not explicitly used by the terrain compiler.
 Fortunately, these types of topology-generating operations are well supported by GIS tools.

· Available GIS tools generally organize complex sets of features into multiple, separated coverages which while geo-registered together, are not otherwise inter-related. While this reduces processing complexity (particularly as regards topology), it results in potentially inconsistent data should the coverages need to be later integrated by the terrain compiler or runtime simulation. While this separation into “feature separates’ is appropriate for map making applications, it is inappropriate for generating TDBs for use by Synthetic Forces. There is therefore a tension between feature integration and consistency checking costs in the TDFS vs. similar (but usually larger) costs in the terrain compiler.

3.5 Synthetic Force Functional Uses

3.5.1 Overview

The JSIMS TDB exists, and is populated, to meet specific Military-Terrain interaction requirements. That is, the content of the JSIMS SNE is dictated by the military models incorporated in JSIMS and what information they need to know about (or change in) the physical environment. While one can develop a haphazard “laundry list” of individual terrain elements to be included (and many have), this tends to result in an inconsistent characterization of the terrain that can confuse developers of military models (and the resulting software). The resulting data model also tends to suffer from dependence on the TDB instance being initially developed, ending up skewed by “clearly importance” terrain features with potentially significant loss in generality. Subsequent TDBs (particularly in different geomorphologic and climatic zones) generally require extensions to the “laundry list” to correct overlooked or incompletely characterized elements.

An alternative approach is first to identify the main ways in which the physical environment influences military operations, as they will be modeled in JSIMS; then to identify the varied terrain conditions which contribute to each influence; finally to identify specific features, attributes, and relationships required to be populated to describe those conditions.

The result not only ensures more complete consideration of the effects of varied geomorphologic and climatic zones, but also leads to a more consistent characterization of those effects in terms of spatial and non-spatial terrain element descriptions. A clear delineation of these consistencies, and how they are expected to couple to (and influence) military models, will lead to both better use by military model developers and assurance that the necessary elaboration of the incompletely specified environmental requirements in the JCMMS and ORDs are well founded. Finally, it eases the job of the SME, since related “families” of terrain elements can be considered and analyzed in the most efficient manner – from the perspective of effect on military operations.

We have divided military operations, as they are influenced by environmental conditions, into 10 functional uses:

· Ground (including cross-country and on-road) unit/vehicle mobility

· Air unit/vehicle mobility

· Water (including maritime and riverine operations) unit/vehicle mobility

· Intervisibility

· Targeting and battle damage assessment (BDA)

· Combat engineering

· Civilian environment

· Logistics

The environmental implications of each are addressed in subsections 3.5.2 through 3.5.9. Our presumption in developing these groups is that common functional use of features within a group implies common attribution (and at least comparable default attribute values). Additionally, common functional use of features may imply common spatial characterizations and inter-feature organization/connectivity requirements.

Before proceeding, however, we introduce some analysis of the general unit/vehicle mobility functional triumvirate.

3.5.1.1 Unit/Vehicle Mobility

Unit/vehicle mobility can be divided according to means of transport (ground, air, and water) and by whether the issue is planning for the movement or the subsequent execution of the movement. Since the planning/execution dichotomy is consistent across all three transport types, we focus on this distinction first.

3.5.1.1.1 Movement Planning

In general, planning processes are based on broad-area characterizations of the environment (and specifically in this case, the terrain) which are sufficient to develop a scheme of maneuver for the eventual execution by a subordinate military echelon/vehicle. The extent of the area considered homogenous with respect to potential trafficability represents a trade between computational cost (which increases, often exponentially, with the number of small areas) and the likelihood that the planned route will “work” when the subordinate unit/vehicle attempts to navigate along it. This characterization is generally true for all three domains, although from an environmental perspective is most constrained for ground movement and least constrained for air movement.

These characterizations of trafficability may be intrinsic to the terrain at the feature level; e.g., lakes are inherently NO-GO for wheeled and tracked vehicles, yet may be passable by ground-effect vehicles or water-borne craft. If sufficiently narrow and shallow, e.g., a stream, they may be easily breachable or fordable (and therefore perhaps characterized as SLOW-GO despite their effect as obstacles). However, these characterizations may also be dependent on vehicle-specific (or doctrinal) characteristics and must therefore be computed from additional underling terrain characteristics (attributes) – for example, the determination of the fordability of a stream segment as influenced by the attributes of width, water depth and bottom type. They may also be dependent on internal environmental dynamics (e.g., reduced trafficability due to precipitation) or the effects of military operations (e.g., reduced trafficability due to multi-pass surface degradation, or intentionally emplaced mobility obstacles). As a result, characterizations extrinsic (and sometimes intrinsic) to the terrain may need to be recomputed during simulation runtime – the TCDM needs to include these as well as the underlying static attribute descriptions. For example, dynamic stream depth or stream physical state (i.e., frozen or liquid).

For planning, the spatial and non-spatial description of broad-area characterizations depend on both the “maneuver space” and “frontage” doctrinally required by the navigating unit/vehicle, as well as the type of unit/vehicle. In particular, it is often the case that coarse doctrinally based characterizations can be used to identify potentially NO-GO regions in a manner relatively free of simulation runtime-determined factors. For example, impenetrable forests, lakes, bog/marsh, and rocky outcrops all are areas that can be considered for ground vehicle-planning purposes as inherently NO-GO. Therefore it is desirable to identify those features whose mere presence results in significant changes in SF behavior (e.g., bog), as well as those which require additional attribution (e.g., stream depth). In addition, it is advantageous to spatially represent those features intended to affect upper-echelon operations as relatively large areas of constant military effect rather than as collections of smaller areas of varying effect.

3.5.1.1.2 Movement Execution

In comparison to planning, navigation along a planned route mainly depends on avoiding (or breaching) local instances of obstacles. At this stage of movement modeling, local slope and slope aspect, terrain surface and cover conditions, and individual obstacles become important. Geometry (direct or implied) tends to dominate what amount to “background” feature descriptions. Point features, with implied geometry, are the preferred representation for these localized obstacles (e.g., structures, craters, on-road countermobility works). For the purposes of maximizing simulation performance, large homogenous regions are still desirable in JSIMS, as this leads to longer-duration predictive contracts. For “tic-based” simulations (e.g., CCTT), the importance of having large homogenous regions is diminished as compared to the advantages of explicit geometric descriptions of the terrain surface.

3.5.2 Ground Movement

Ground movement can be divided into cross-country and on-road.

3.5.2.1 Cross-Country Ground Movement

Cross-country ground movement in WARSIM is dominated by Company-level planning for Platoon operations, and executing those routes based on unit center-of-mass and the application of posture-dependent doctrinal templates
 to locate individual vehicles (which effectively “station keep” with respect to the unit center-of-mass). For cross-country movement analysis, NSC has stated that Platoon “frontage” is nominally 300 m. and that “maneuver space” is nominally 300 by 300 m. or 90,000 m2. In general, terrain regions smaller than these sizes do not affect Platoon route plans, as subordinate elements can “flow” through or around smaller obstacles within the region. Characterizing the terrain surface to include smaller elements (less than 300 m. in length or 90,000 m2 in area) is of no benefit to cross-country ground maneuver operations, as the military model planning the maneuver will not pay specific attention to those elements. They would represent undesirable (and ineffectual) “ground clutter”.

This spatial metric sets a lower bound on areal and lineal feature size; it also sets a lower bound on terrain geometry (e.g., polygons) size as changes in slope and slope aspect of smaller extent should be ignored. Features in the source data sets which are smaller than this extent should be either dropped or, if critical to maintaining realistic terrain “complexity” as regards cross-country ground movement, increased to this size. For example, large horizontal cultural structures such as holding ponds, and vertical structures such as manufacturing facilities, which may be identified in source data sets in terms of location and type but not specific spatial extent, should be “extended” to create areal features in a type-specific manner. Smaller features than these thresholds should not influence Platoon-level cross-country ground movement, although they may serve as potential targets of military operations and be represented as points; see Sections 3.5.6 (Targeting and BDA) and 3.5.8 (Civilian Environment).

Features that meet the lineal, but not the areal, criterion need to reasoned about slightly differently, as they represent barriers to movement which must be either avoided or specifically breached. In general, they do not need an associated trafficability characteristic as the traversability of the barrier is intrinsic to the type of feature, as also is the appropriate military breaching response
 – this is addressed further in Section 3.5.7. Examples of lineal cross-country obstacles include:

· Naturally occurring physiographic features: Faults, gully/gorges, bluffs, ice cliffs, and rock outcrops

· Man-made features: Quarries, cuts and fills, surface pipelines, walls, very long but narrow structures (e.g., grain elevators and silos), and hedgerows

These are absolute barriers to movement (unless breached), whereas most areal features differentially affect the mobility of different unit/vehicle classes without specific breaching activities.
 An additional type of lineal feature, hydrography, affects both cross-country movement and water movement. Hydrography, including both drainage and canals, is addressed separately in Sections 3.5.4 (Water Movement) and 3.5.9 (Logistics).

As a general rule, the terrain representation intended to support cross-country ground movement should be completely and exactly (i.e., non-overlapping) divided into a set of areal features which have explicit effects on Company-level planning for Platoon ground movement. Ideally, the ground movement planner should be able to grossly characterize “GO” status using only the feature type, but minimally an associated trafficability characteristic should be provided. Each feature needs to have sufficient attribution to unambiguously determine ground vehicle trafficability when the planned route is subsequently traversed. Ideally, this trafficability value should be directly represented as an attribute rather than requiring derivation at runtime, excepting where the value has a dynamic effect on trafficability (e.g., soil wetness).

Since cross-country planners will generally analyze a large area as a single operation, it is advantageous if all of the areal features of interest can be efficiently identified and accessed in order that they may be quickly supplied to the planning routine. Similar considerations also apply to both the linear terrain obstacles and the hydrographic obstacles. This suggests that a “surface areals and lineals that determine cross-country trafficability” coverage would be ideal. Conceptually, this might be further divided into terrain obstacle lineals, hydrography lineals, and surface trafficability areals. The areals might be further subdivided into water areas (generally NO-GO without fording operations), urban areas (whose GO status tends to be very mission-specific), vegetated areas (generally SLOW-GO) and “other” areas whose general trafficability status depends on the specific feature type (e.g., salt pan, sebkha, snow field, sand dunes). Terrain elements that do not affect cross-country ground vehicle trafficability should not appear in this coverage.

The primary temporal effects on cross-country trafficability fall into four categories:

· Precipitation (rain and snow): This leads to changes in soil strength for absorbable surfaces (e.g., most soils) or surface slipperiness for other surfaces (e.g., clays and paved areas); both affect trafficability. Changes in water depth will affect river-crossing operations.

· Massive damage to urban areas: Generally caused by either repeated extensive bombing or thermonuclear devices; the result is rubbling, reduction in average height, and increased intervisibility above the rubble.

· Massive damage to vegetated areas: Generally caused by either fire, defoliants, storms, repeated extensive bombing or thermonuclear devices; the result is extensive ground debris, reductions in average height, and increased intervisibility above the ground debris.

· Localized breaching of (or damage to) lineal obstacles: Generally only occurring through explicit combat engineering activity (see Sectio3.5.7) resulting in breach or fording lanes across the lineal feature; such lanes would be “tied” to the lineal feature through representation as associated points in order to support efficient reasoning about the relationships between the obstacles and their associated breaches.

3.5.2.2 On-Road Ground Movement

On-road ground movement in WARSIM can occur at many echelons and is constrained to follow established road networks (rail networks are addressed as logistics use in Section 3.5.9). Road networks include supporting infrastructures whose damage will affect on-road movement and may require either bypassing the damaged section or specific sustainment engineering repairs. Supporting infrastructures include both bridges and causeways, as well as tunnels, snow sheds, galleries, and similar constructions designed to protect the free flow of vehicles.

In mountainous areas, or regions of severely dissected terrain, trails may represent the dominant form of “road-like” trafficable networks capable of supporting the movement of warfighters and material.

The critical requirement for military modeling is that the network provides a complete arc-node topology; that is, roads are continuous between interconnections and do not exhibit unintentional discontinuities. They are represented as lineal features connected via various types of road junctures characterized as points. From a planning perspective, roads provide connectivity to support unit/vehicle “flows” between “source” and “sink” locations and road junctures represent traffic control hazards.

On-road trafficability measures, and road width (or number of lanes) and the presence of medians then determines the rate at which units/vehicles may traverse the network. Bridges and tunnels may result in overhead obstacles (clearance) which have to be taken into account when developing schemes of maneuver. Bridges and causeways may have limited load-bearing capacity that may result in reduced throughput or complete inability to support the movement of certain classes of Equipment (usually characterized as Military Load Class). Some roads may be unimproved, and therefore their trafficability is dependent on underlying terrain surface conditions. Others may cross bodies of water or other areas of obstacles without the benefit of bridges, causeways, or built-up regions; fords and ferries may then be used. 

The primary temporal effects on on-road trafficability fall into three categories:

· Precipitation (rain and snow): This leads to changes in soil strength for absorbable surfaces (e.g., most soils) or surface slipperiness for other surfaces (e.g., clays and paved areas); both affect on-road trafficability, the former for unimproved roads, the later for paved roads. Significant rainfall can increase the water depths in fords and result in flooding of roadways adjacent to rivers, streams and lakes.

· Damage to supporting infrastructure: Generally caused by either bombing or combat engineering activities; the result is the reduction in load-bearing capacity or complete destruction of one or more bridge/causeway spans thus restricting on-road trafficability. Occasionally overhead clearance may be reduced due to damage to bridge superstructure.

· Damage to road surface: Generally caused by either bombing or the intentional placement of on-road countermobility obstacles; the road surface must then be either repaired, an off-road bypass established, or the countermobility obstacle breached.

Environmental changes (natural or man-made) affecting on-road trafficability need to be directly related to the road representation; i.e., there should be explicit relationships between roads and their supporting infrastructure such that changes to that infrastructure have immediate and direct consequences for on-road trafficability. For example, bridge and causeway spans should constitute parts of bridges and causeways which are in turn parts of the road network. The effects of combat engineering on on-road trafficability are addressed further in Section 3.5.7.

3.5.3 Air Movement

Although there are a number of atmospheric environmental phenomena which affect air movement (e.g., wind, weather), terrain-related phenomena fall into three basic types:

· Terrain surface configuration: While high-altitude flight can be modeled relatively independently of the terrain surface configuration, geometric intervisibility as well as potential air corridors are affected by mountains, hills, valleys, and other terrain surface configurations. In particular, Close Air Support (CAS) and Reconnaissance missions (whether conducted using fixed-wing or rotary-wing aircraft (i.e., helicopters), or perhaps using Unmanned Autonomous Vehicles – UAV) operate in relatively close proximity to the terrain surface. These routinely engage in “nap of the earth” flight, concealed ingress-egress routes, and planning for the use of “pop-up sites” to take advantage of obscuration and backdrop effects of terrain and foliage
. Undulating-to-rugged terrain, coupled with stands of tall vegetation, provide opportunities for concealed air movement.

· Vertical obstructions: Tall cultural features create opportunities for concealment, but also necessitate increased ground clearances to reduce potential collision hazards. Although also an issue for rotary-wing aircraft traveling at relatively slow speeds, higher speed fixed-wing aircraft must be especially careful to avoid areas cluttered with such hazards. Vertical obstructions include antennas, towers, power pylons and associated electrical cables, ski lifts/cables, and tall buildings. Structures whose height is less than 10 meters are not considered sufficiently tall to represent significant vertical obstructions.

· Prepared and unprepared takeoff/landing sites: All air movement begins and ends at suitable ground (or water) sites. Fixed-wing aircraft generally require carefully prepared runways of sufficient length, strength and smoothness. Rotary-wing (as well as vertical takeoff and landing – VTOL) aircraft can use a variety of unprepared sites if surface slope, soil, and vegetation conditions are met.

As can be seen, “cross-country” air movement is only generally constrained by terrain surface configuration and little affected by specific terrain features or conditions except during the specific phases of take-off, landing, and targeting operations. It is desirable to be able to quickly locate potential vertical obstruction hazards (e.g., height), as well as characterize runway and heliport conditions suitable for supporting specific aircraft types (e.g., dimensions of the active area, surface condition). The ability to characterize local terrain slope, soil, and vegetation is required to support field operations away from prepared landing sites for rotary-wing and VTOL aircraft.

The primary temporal effects on air movement are those associated with damage to vertical obstructions and airfields.

· Vertical obstruction damage: Generally caused by targeted munitions or engineer-emplaced charges, such damage results in increased air-to-ground intervisibility (although the resulting ground debris creates clutter which can increase concealment opportunities for small forces) and reduced hazards to air movement.

· Airfield damage: Generally caused by targeted munitions on runways, taxi areas, hardstands, and associated logistics infrastructure (hangers, fuel and ordnance depots, control towers). While resulting in ground debris as well as effects on the logistics infrastructure, the primary effect is to reduce the sortie rate or render the airfield incapable of supporting air operations for a period of time through explicit damage to runway surfaces.

3.5.4 Water Movement

Water movement can be divided into maritime and riverine. Maritime operations include both “blue water” as well as coastal navigation. Additionally it includes port/harbor navigation and amphibious operations. Riverine operations include the navigation of both naturally occurring rivers/streams/lakes as well as man-made canals and locks.

3.5.4.1 Maritime Movement

Although there are a number of oceanographic environmental phenomena which affect maritime movement (e.g., waves, currents), terrain-related phenomena fall into five basic types:

· Bottom configuration: While many maritime operations are independent of water depth, both near-shore surface operations and underwater operations are sensitive to bathymetric conditions. Shallows, flats, reefs, and similar areas of reduced depth present potential obstacles to maritime navigation; additionally, their depth is sensitive to tidal and storm conditions. Underwater canyons, slopes, trenches, abysses, and seamounts all provide opportunities for concealed underwater navigation.

· Hazards to navigation: Both naturally-occurring and man-made conditions represent hazards to both surface and subsurface navigation, e.g., rock outcrops, wrecks, pilings/posts, and ordnance dumping areas; their depth is sensitive to tidal and storm conditions. Additionally, off-shore platforms (always above water) present obstacles to be avoided, e.g., oil/gas drilling and production facilities. 

· On- and off-shore loading facilities: Regions around and including ports and harbors are “cluttered” with both navigational aids and a variety of protective and dockage structures; e.g., quays, jetties, moles, piers, wharves, breakwaters, and dry-docks. Additionally offshore anchorages, mooring points, and loading facilities represent both hazards to navigation as well as specific “dockage” areas/points. Finally, standard/regulated approach and exit routes may be specified to take advantage of dredged channels and to deconflict inbound and outbound maritime traffic.

· Acoustic conditions: While most acoustic conditions are driven by ocean surface and volumetric qualities, ocean bottom materials affect acoustic scattering and absorption. Man-made ocean bottom structures may introduce both acoustic clutter, as well as potential acoustic “hide sites”; surface-laid pipelines are one important example.

· Near-shore conditions: Amphibious operations are strongly affected by interactions between littoral depth and tidal level. Additionally, bottom conditions affect mine and obstacle placement, detection, and removal. Identification of the foreshore is important to rapid determination of the potential width of the beach which must be crossed. Bottom and beach conditions affect potential cross-littoral trafficability.

Similar to ground cross-country planning, it is likely that maritime planners will generally analyze a large area as a single operation. It is therefore advantageous if all of the maritime features of interest can be efficiently identified and accessed in order that they may be quickly supplied to the planning routine.

The primary temporal effects on maritime trafficability fall into three categories:

· Tide (and storm surge): The depth of surface or underwater hazards may change, resulting in improved or reduced maritime trafficability.

· Damage to maritime facilities: Generally caused by targeted munitions, but may also be caused by severe weather conditions (e.g., structural damage to breakwaters, moles and jetties). These may result in changes in geometric intervisibility, surface obstacles and other hazards to navigation.

· Wrecks: Vessel foundering/sinking can critically block harbor approaches and normal shipping lanes.

3.5.4.2 Riverine Movement

Riverine movement is constrained to follow established naturally occurring and man-made (e.g., canals) hydrographic features, and may be blocked by naturally occurring and man-made features (e.g., low clearance bridges, dams). Canal networks may include supporting infrastructures whose damage will affect water movement and may require either bypassing the damaged section or specific sustainment engineering repairs. Supporting infrastructures include aqueducts, as well as tunnels and similar constructions designed to protect the free flow of water and water-borne vehicles.

The critical requirement for military modeling is that the network provides a complete arc-node topology; that is, waterways are continuous between interconnections and do not exhibit unintentional discontinuities. They are represented as lineal features connected via various types of junctures characterized as points. Lakes and reservoirs may connect more than two hydrographic features. From a planning perspective, waterways provide connectivity to support unit/vehicle “flows” between “source” and “sink” locations and junctures represent traffic control hazards.

Waterway width determines the rate at which units/vehicles may traverse the network. Bridges and tunnels may result in overhead obstacles (clearance) which have to be taken into account when developing schemes of maneuver. Locks may present length and width restrictions on watercraft. Dams, rapids, and fords may represent absolute or relative obstacles to riverine movement.

The primary temporal effects on riverine trafficability fall into two categories:

· Precipitation (rain and snow): This leads to increased water depth and flow rates; it can also increase the amount of floating debris. These effects result in decreased riverine trafficability.

· Damage to supporting or related infrastructure: Intentional or accidental weapons effects may damage aqueducts, locks, and over-passing bridges, resulting in reduced water depths and/or blockage of the waterway by debris. Dam destruction may also result in increased water depths and flow rates.

3.5.5 Intervisibility

Cover and concealment are critical characteristics of the terrain and combat engineered structures which affect the acquisition of targets, lethality of weapons systems, and resulting unit/vehicle survivability. Both depend on basic computations of geometric intervisibility following which the nature of any intervening materials are considered from the perspective of sensor systems (concealment) and weapon systems (cover). Structures created and maintained by combat engineers need to be represented to a sufficient degree to model the resulting effects on unit/equipment survivability.

While most terrain effects on geometric intervisibility are positionally dependent
, some terrain features are capable of providing essentially complete containment of military entities and therefore provide cover and concealment from most or all aspects; e.g., caves and buildings (complete), tunnels (almost complete), or bridges (overhead only). As the use of containment within structures other than explicit prepared defensive positions to provide cover and concealment has not yet been resolved in JSIMS, we focus here on the general-case situation of effect on positionally dependent geometric intervisibility. 

Terrain effects on intervisibility fall into three categories:

· Location and spatial extent: All terrain features potentially affecting intervisibility must provide an explicit spatial extent. The underlying terrain surface configuration (e.g., TIN) provides basic elevation information; the spatial extent may then be modeled in one of three manners:

1. Areal representation,

2. Lineal representation plus a width attribute, or

3. Point representation plus length, width, and orientation attributes.

· Height: All terrain features potentially affecting intervisibility must provide a height. This may be assumed to be zero unless otherwise stated. Localized, naturally occurring features such as rock outcrops, escarpments, bluffs, faults, and dunes may have heights “above” the underlying generalized terrain surface elevation. In the case of elevated features, specifically bridges and causeways, the height of the span deck above the underlying terrain, and the height of the span deck/superstructure itself, must be either explicitly represented or derivable from available attribution.

· Material: All terrain features potentially affecting intervisibility must provide sufficient materials description to determine degree of opacity (to sensors) and construction strength/thickness (to weapons). Thermal emissivity may also be required to support infrared sensor models.

The primary temporal effects on intervisibility fall into four categories:

· Seasonal: Changes in foliage may either obscure or unmask underlying terrain sites.

· Massive damage to vegetated areas: Generally caused by either fire, defoliants, storms, repeated extensive bombing or thermonuclear devices; the result is extensive ground debris, reductions in average height, and increased intervisibility above the ground debris.

· Weapons-induced damage: Results in reduction in height, decreased opacity, and rubbling.

· Survivability engineering: Creation or modification of prepared defensive positions results in improved cover and concealment. Damaged structures may be repaired or rebuilt.

3.5.6 Targeting and BDA

Targeting and the related activity of Battle Damage Assessment (BDA) are related to the intervisibility functional use, but require additional information. While cover and concealment are important to modeling such military factors as “weapon lock-on”, or “damage radius”, they are separated from the process of deciding what to strike and whether the strike was effective (or at least what the civilian or military consequences of the strike were). While the baby-food and chemical weapon factories, or different bridges or roads may be structurally similar, their damage has different consequences on battle outcome.

Additionally, some terrain features represent natural “choke points” to military movement and may therefore be identified as potential targets for suppressive fires (or minefield or obstacle emplacement) to limit or preclude enemy use, e.g., fords.

Terrain effects on targeting and BDA fall into two categories:

· Type: Determination of the military relevance of terrain features is critical to the decision regarding whether to attack, and how. A combination of feature and attribute descriptions should provide sufficient classification detail to meet DA-specific requirements for the representation of potential targets (and collaterally damaged structures). Additionally, these descriptions should provide sufficient representation to couple to Civilian Environment (CE) models of the effect of damage on the resulting ability of the adversary to wage war (and their underlying “economic health”). Typical features include power plants, manufacturing facilities, ports/airports, transportation and distribution network facilities (water, electric, oil/gas, and bulk material). Also included are temporary areas of military buildings or other structures. Localized sources of potable water (wells, springs and cisterns) may also be attacked using chemical, biological or radiological agents.

· Location, spatial extent, height, material: In addition to intervisibility-related factors, sub-targeting against internal structural components (e.g., bridge span vs. pier, or power plant electric generator vs. nuclear containment vessel) may be required to support Precision Strike modeling. Consideration of low approach angles, side materials, and “pre-detonation”/penetration munitions effectiveness effects may also be required.

The primary temporal effects on targeting and BDA are essentially the same as those for intervisibility. In addition, the feature/attribute characterization of a man-made feature may need to be modified as a result of changed use patterns during the conflict. For example, a storage facility may shift from one product class to another, or a government or educational structure may be converted for use as a storage or maintenance facility.

3.5.7 Combat Engineering

Combat engineering is comprised of mobility, counter-mobility, survivability, sustainment, and topographic engineering operations. Mobility operations include the breaching of natural and man-made obstacles in both cross-country and on-road configurations, including e.g., both minefields and river crossing operations. Conversely, countermobility operations create, or enhance existing, obstacles in order to fix (halt) or turn enemy movements. Survivability operations are aimed at providing protective positions and structures to decrease the likelihood of enemy targeting
 and the lethality of subsequent weapon attacks. Sustainment operations focus on maintaining working lines of communication (roads, rails, bridges, and fords), airfields, and other infrastructure critical to logistics flow. Topographic operations provide current maps/charts of the battlefield to support all military operations.

In WARSIM, the critical combat engineering activities to be modeled fall into five categories:

· Minefield emplacement and breaching: Minefields are extensive areas with zero or more associated breach lanes. Information required to assess the potential hazards of crossing as well as the effectiveness of combat engineering breaching operations include the type of mine, depth of burial, and mine density within the field.

· River-crossing operations: Rivers, and other bodies of water, may be either forded or spanned. Fording operations require information about river width, depth, bottom composition, stream flow, and bank slopes (both sides). Dynamic water depths may influence fordability. Rivers may be spanned using engineering bridges, which may be characterized by their type, military load class, width in terms of number of trafficable lanes, and the number of spans used in their construction (i.e., length). Dynamic water flow rates will influence the use of floating bridges.

· Obstacle creation and breaching: Cross-country barriers are extended linear obstacles characterized by their type and depth and/or height; for example, anti-tank ditches, berms, and hedgehogs. On-road barriers are short cross-road linear obstacles characterized by type, orientation, length, height, and width; for example, wire, log cribs, and abatis. Barriers may be breached using engineering bridges (similar to river crossing), or by the creation of breach points (similar to minefield breach lanes) using explosives or earth-moving equipment.

· Creation of survivability positions: Although prepared defensive positions are constructed (usually dug) at specific locations, it is appropriate to model localized collections (areas) of such positions in accordance with the echelons at which WARSIM will model military activities. Within such areas, average orientation and type (including degree of overhead cover) should be represented in order to adequately characterize the degree and type of protection afforded by the positions in that area. For extended positions such as infantry trenches, lineal features with associated depth and width attributes are more appropriate. Individual point features may be necessary to model high-value tunnel shelters (including opening size and capacity), and hardened hangers/bunkers (including construction material and product stored).

· Road/runway repair, and bridge repair: Both roads and runways are damaged according to their surface type, but generally repaired with either naturally-available materials (e.g., roadside gravel/fill), or specific engineering materials (e.g., crushed rock, wire mesh). Prior to repair their usable width and length may be required to assess restrictions on vehicle throughput or reduced runway length for takeoffs and landings. While bridges are generally not repaired under combat conditions, temporary engineering bridging may be used to span damaged/destroyed sections much as rivers or other terrain gaps (e.g., ditches) are spanned.

The primary temporal effects on combat engineering are those caused by combat engineers themselves. The exceptions are the effects of precipitation on river-crossing operations, and the effects of weapons employment on specific targets such as survivability positions, tunnel shelters and hardened shelters/bunkers.

3.5.8 Civilian Environment

The civilian environment includes those non-military man-made features that may need to support physical damage assessment.

In addition, they may require additional modeling to determine the effect of damage on the resulting ability of the adversary to wage war (and their underlying “economic health”). Typical features include power plants, manufacturing facilities, ports/airports, transportation and distribution network facilities (water, electric, oil/gas, and bulk material). Also included are sources of potable water (e.g., wells, springs, and cisterns), as well as urban-associated areas (e.g., amusement parks, grandstands, stadiums, built up areas, settlements, etc.) housing the civilian population.

There necessarily is a large overlap between those features identified as comprising the civilian environment and those which may operate as portions of the logistics infrastructure or become potential targets.

As was the case for targeting and BDA, terrain effects on the civilian environment fall into two categories:

· Type: A combination of feature and attribute descriptions should provide sufficient classification detail to meet DA-specific representation requirements to support JSIMS Civilian Environment (CE) models of the effect of physical damage on the resulting ability of the adversary to wage war (and their underlying “economic health”). Typical features include power plants, manufacturing facilities, ports/airports, transportation and distribution network facilities (water, electric, oil/gas, and bulk material).

· Location, spatial extent, height, material: In addition to intervisibility-related factors, sub-targeting against internal structural components (e.g., power plant electric generator vs. nuclear containment vessel, or ventilation equipment vs. bio-reactors) may be required to support modeling the effects of Precision Strike munitions. Such modeling requirements would be post-IOC.

The primary temporal effects on the civilian environment are primarily those of repair and reconstruction as a result of weapons-induced damage, although the effects of natural disasters such as hurricanes, tornadoes, accidents, landslides, and earthquakes may need to be taken into account. In addition, the characterization of a man-made feature may need to be modified as a result of changed use patterns during the conflict. For example, a storage facility may shift from one product class to another, or a government or educational structure may be converted for use as a storage or maintenance facility.

3.5.9 Logistics

The logistics infrastructure is comprised of those distribution networks used to move civilians, combatants and material between production “sources” and consumption “sinks”. It is a critical portion of the civilian infrastructure, but may also include military features such as engineering bridges and military storage facilities. Typical features include roads and railroads, canals, power grids, communication lines, and oil/gas pipelines, as well as associated structures such as storage depots, motor pools, and oil/gas tank farms.

The critical requirement for military modeling is that the network provides a complete arc-node topology; that is, network elements are continuous between interconnections and do not exhibit unintentional discontinuities. They are represented as lineal features connected via various types of junctures characterized as points. Those points may either control or redirect “product” throughput, or may provide “product” storage.

There are currently no explicit JSIMS requirements for feature attribution by the SNE to support modeling of network segment capacity or throughput – such modeling attributes are the responsibility of a combination of Civilian Environment and military logistics modelers.

3.6 Design Issues and Guiding Principles

3.6.1 Overall Organization

The TCDM is divided into a set of 11 coverages, which are roughly aligned with the functional uses previously described. The first ten of these coverages are itemized in Table 3-1.

Table 3‑1. Mapping from Coverages to Functional Use

Coverage \ Functional Use
Ground

Movement
Air Movement
Water

Movement
Intervisibility
Targeting & BDA
Combat Engineering
Civilian Environment
Logistics

Surface Areals
Cross-country


X
X

X


Point Culture

X

X
X

X
X

Linear and Point Hydrography
Cross-country

River-ine


X

X

Linear and Areal Terrain Obstacles
Cross-country


X

X



Maritime Trafficability


Maritime






Linear and Point Transportation
On-road
X


X
X

X

Administrative Boundaries
X
X
X






Battlefield Elements
X


X
X
X



Linear Connectivity/Distribution







X

Underlined entries indicate the functional uses which were the primary drivers for the design of each coverage; non-underlined entries were secondary drivers. As can be seen, the requirements for ground movement and combat engineering, along with intervisibility and targeting, were the main constraints addressed by the design of the coverages.

Two additional coverages, Geotile and Metadata, were designed for internal use by the TDFS, although the Metadata coverage is available as part of the TDB SEDRIS transmittal for possible use by external verification and validation tools.

Figure 1-2, from the Introduction section of this TCDM, shows the overall organization of features by coverage and representation type.

Section 3.6.2 addresses a number of design issues common to multiple coverages.

Sections 3.6.3 through 0 address the overall design of each coverage, and associated detailed design decisions.

Bridges (and causeways) appear in the Linear and Point Transportation Coverage, but are significantly related to Linear and Point Hydrography Coverage features (and occasionally Linear and Areal Terrain Obstacles Coverage features). Because of the importance of their representation to on-road ground movement, targeting, the civilian environment, and logistics, they are addressed in Section 3.6.14 separately from the specific coverages.

3.6.2 Common Coverage Design Issues

3.6.2.1 Feature Metadata

All features (excepting those in the Surface Areals Coverage) include the STC_ (Source Type Code) attribute. This is populated to establish traceability from the feature instance in the terrain database back to the data source from which that feature was derived. Should problems arise with the position, attribution, or even presence of that feature as judged in Life Cycle Applications (LCA) or other runtime applications, the value of this attribute will allow those problems to be traced back to the data source in order to ascertain whether the problem lies with the data provider (e.g., NIMA) or the subsequent data processing in the TDFS.

3.6.2.2 Unique Feature Identifiers

In order to communicate efficiently about feature instances during run time a unique feature identifier will be assigned to each feature instance. Originally, it was expected that the WARSIM Terrain Compiler would generate this feature identifier. However, this idea was discarded because of expected inter​operability problems with C4ISR and other potential federates who would derive their own runtime databases from the TCDM SEDRIS or VPF transmittals. Hence it was decided to add an attribute, UID_ (Unique Feature Identifier) to every feature in the TCDM (with the exception of features which are not part of the export transmittal). This attribute will be populated as the database is converted from internal TDFS coverages to SEDRIS or VPF transmittals. Because this attribute applies to every feature (excepting the Geotile  and Metadata Coverages), it is not listed in subsequent tables of coverage-specific features and attributes.

Once the need for the UID_ attribute had been identified, the issue of uniqueness was addressed: Do UID_ values need to be unique across an entire JSIMS terrain data base, or is it sufficient to be unique within each GTRS geotile (to which all features and terrain surface polygons are clipped)? Since the run-time system will support creation of features which span geotiles (without clpping), it was decided that the UID_ values should be unique across the entire data base. Unfortunately, this complicates the composability of a data base from a repository of geotile “data bases”. To address this, a new areal feature ZD013 Geographic Information Area will be generated for each geotile which exactly covers the extent of that geotile. To this feature are added three attributes:

SAC
SAC_Name

DMFA
Density Measure (Feature Count - All)

GGI_
GTRS Geotile Identification

UIB_
Feature Identification Base Number

DMFA is the total number of features in the geotile and UIB_ is the base number for the unique feature identifier. Within each geotile, the UID_ values will be unique but they will not in general be unique across the entire multi-geotile data base. The sum (UIB_ + UID_) will be a unique identifier across the entire data base and will be the unique identier used by the JSIMS runtime system. The composability of a data base from a repository of geotile data bases can be accomplished by adjusting the UIB_ values for each geotile (utilizing the DMFA value to avoid ID collisions).

3.6.2.3 Directed Lines

Directed lines, as opposed to simple lines, are used where the properties of the linear feature are asymmetric -- i.e. are different on the two sides, or are directional along the feature. While the specific use of directed lines will be subsequently revisited in the context of individual features, it is important to understand the underlying rationale for when a linear feature requires the representation of direction. In the TCDM, there are three uses of directed lines for representing lineal features.

1. As an indicator of a cross-country obstacle caused by significant shifts in elevation resulting in impassable slopes. These may be naturally occurring, e.g., escarpment, or man-made, e.g., anti-tank ditch (ATD). While the high slope of an escarpment may be impassible in the up-slope direction, it may remain passable in the down-slope direction. In the case of an ATD, this obstacle usually consists of a combination of ditch and berm. While impassable to crossing in both directions, for breaching operations it is much more difficult to breach from the ditch side than from the berm side (where the berm can be easily pushed into the ditch with conventional earth-moving equipment). This usage appears in the TCDM for AH021 – Cross-Country Barrier. By convention, the left side of the lineal feature is the downhill direction (or ditch).

2. As an indicator of a cross-country obstacle caused by the appearance of large permanent bodies of water which will never be breached by conventional ground vehicles or water vessels, but which may be passable for ground effect (or perhaps landing craft) vehicles, e.g. ocean/sea boundaries. For the purposes of ground movement planning, these obstacles are impassable, unless ground effect vehicles are in use – in addition, movement is generally GO on the shore-side of the obstacle and NO-GO on the ocean-side. For the purposes of maritime movement planning, these obstacles are impassible unless ground effect (or perhaps landing craft) vehicles are in use – in addition, movement is generally GO on the ocean-side of the obstacle and NO-GO on the shore-side. This usage appears in the TCDM for BA010 – Coastline/ Shoreline. By convention, the left side of the lineal feature is the ocean side.

3. As an indicator of on-road, riverine, or other potential line of communication or logistics asymmetry in flow; i.e., unidirectional road or rail network segments, or the downstream direction of bodies of water with significant flow rates. This usage appears in the TCDM for: BH140 – River/ Stream, BZ010 – Aqueduct Centerline/ Nexus, BZ020 – Canal Centerline/ Nexus, BZ080 – Lake/ Pond Centerline/ Nexus, BZ130 – Reservoir Centerline/ Nexus, BZ140 – River/ Stream Centerline/ Nexus. By convention, the direction of the lineal feature is the direction of flow. Note that in the case of the Lake/Pond and Reservoir Centerline/Nexus, the direction of flow is determined from the flow directions of the entering and exiting River/Streams or Aqueducts.

3.6.3 Surface Areals Coverage

The Surface Areals Coverage is designed to provide a complete and exact (no overlapping or gaps allowed) characterization of the terrain surface to support cross-country trafficability analysis. It is conceptually divided into four feature groups: Urban regions, Water regions, Vegetation regions, and Physiographic regions. These are listed in Table 3-2 in order of these four conceptual groups. Also listed are the spatial type and attribute set for each feature.

Table 3‑2. Surface Areals Coverage Features


Feature
Description
Spatial Type
Attributes

Urban Regions
AA010
Mine
AREA
ARE_, DGEN, STGC, STGJ, STGS


AA012
Quarry
AREA
ARE_, DGEN, STGC, STGJ, STGS


AA052
Oil/Gas Field
AREA
ARE_, DGEN, STGC, STGJ, STGS, STP_, SWC_


AC000
Processing Plant/Treatment Plant
AREA
ARE_, DGEN, HGT_, PRO_, STGC, STGJ, STGS


AC030
Settling Basin/Sludge Pond
AREA
ARE_, DGEN, STGC, STGJ, STGS


AC040
Oil/Gas Facilities
AREA
ARE_, DGEN, HGT_, STGC, STGJ, STGS


AD010
US-Power Plant UK-Power Station
AREA
ARE_, DGEN, HGT_, PPC_, STGC, STGJ, STGS


AD030
Substation/Transformer Yard
AREA
ARE_, DGEN, HGT_, STGC, STGJ, STGS


AE010
Assembly Plant
AREA
ARE_, DGEN, HGT_, PRO_, STGC, STGJ, STGS


AK030
Amusement Park
AREA
ARE_, DGEN, HGT_, NAM_, PPT_, STGC, STGJ, STGS, STP_, SWC_, USE_


AK110
Grandstand
AREA
ARE_, DGEN, HGT_, NAM_, PPT_, STGC, STGJ, STGS, USE_


AK130
US-Race Track UK-Race Track/Race Course
AREA
ARE_, DGEN, HGT_, NAM_, PPT_, STGC, STGJ, STGS, STP_, SWC_, USE_


AK160
US-Stadium/Amphitheater UK-Stadium/Amphitheatre
AREA
ARE_, DGEN, HGT_, NAM_, PPT_, STGC, STGJ, STGS, USE_


AL015
Building
AREA
ARE_, BFC_, DGEN, HGT_, PRO_, STGC, STGJ, STGS


AL020
Built-Up Area
AREA
ARE_, DGEN, HGT_, NAM_, PPT_, STGC, STGJ, STGS, USE_


AL105
Settlement
AREA
ARE_, DGEN, HGT_, NAM_, PPT_, STGC, STGJ, STGS, STP_, SWC_, USE_


AL135
Native Settlement
AREA
ARE_, DGEN, HGT_, NAM_, PPT_, STGC, STGJ, STGS, STP_, SWC_, USE_


AL200
Ruins
AREA
ARE_, DGEN, HGT_, NAM_, PPT_, STGC, STGJ, STGS, STP_, SWC_, USE_


AM010
Depot (Storage)
AREA
ARE_, DGEN, HGT_, PRO_, STGC, STGJ, STGS


AN060
Railroad Yard/Marshaling Yard
AREA
ARE_, CTL_, LTN_, STGC, STGJ, STGS


AT050
Communication Building
AREA
ARE_, DGEN, HGT_, STGC, STGJ, STGS


BH040
Filtration Beds/Aeration Beds
AREA
ARE_, STGC, STGJ, STGS


BH155
Salt Evaporator
AREA
ARE_, STGC, STGJ, STGS, STP_, SWC_


GB005
US-Airport/Airfield/Airstrip
AREA
AOO_, APT_, ARE_, DGEN, IKO_, NAM_, NOR_, NORF, RST_, STGC, STGJ, STGS, STP_, SWC_


GB015
US-Apron/Hardstand UK-Apron/Hardstanding
AREA
ARE_, DGEN, RST_, STGC, STGJ, STGS


GB035
Heliport
AREA
ARE_, DGEN, IKO_, NAM_, RST_, STGC, STGJ, STGS


GB075
Taxiway
AREA
ARE_, DGEN, RST_, STGC, STGJ, STGS

Water Regions
BA020
Foreshore
AREA
ARE_, BMC_, STGC, STGJ, STGS


BA040
Water (Except Inland)
AREA
ARE_, BMC_, NAM_, STGC, STGJ, STGS


BH010
Aqueduct
AREA
ARE_, BGL_, BGR_, BMC_, HYC_, LOC_, NAM_, PST_, STGC, STGJ, STGS, TID_, WDA_, WVA_


BH020
Canal
AREA
ARE_, BGL_, BGR_, BMC_, HYC_, LOC_, NAM_, PST_, STGC, STGJ, STGS, TID_, WDA_, WVA_


BH050
Fish Hatchery/Fish Farm/Marine Farm
AREA
ARE_, STGC, STGJ, STGS


BH080
Lake/Pond
AREA
ARE_, BMC_, HYC_, NAM_, PST_, SCC_, STGC, STGJ, STGS, WDA_


BH130
Reservoir
AREA
ARE_, BMC_, HYC_, NAM_, PST_, SCC_, STGC, STGJ, STGS, WDA_


BH140
River/Stream
AREA
ARE_, BGL_, BGR_, BMC_, HYC_, LOC_, NAM_, PST_, STGC, STGJ, STGS, TID_, WDA_, WVA_


BH190
Lagoon/Reef Pool
AREA
ARE_, BMC_, PST_, STGC, STGJ, STGS

Vegetation Regions
BH095
Marsh/Swamp
AREA
ARE_, BUD_, DMT_, ETC_, HGT_, STGC, STGJ, STGS, STP_, SWC_


BH135
Rice Field
AREA
ARE_, ETC_, PST_, STGC, STGJ, STGS, STP_, SWC_, WDA_


BJ110
Tundra
AREA
ARE_, ETC_, STGC, STGJ, STGS, STP_, SWC_, VEG_


EA010
Cropland
AREA
ARE_, ETC_, FTC_, STGC, STGJ, STGS, STP_, SWC_, VEG_


EA040
Orchard/Plantation
AREA
ARE_, BUD_, DMT_, ETC_, HGT_, STGC, STGJ, STGS, STP_, SWC_, VEG_


EA050
Vineyards
AREA
ARE_, ETC_, HGT_, STGC, STGJ, STGS, STP_, SWC_


EA055
Hops
AREA
ARE_, ETC_, HGT_, STGC, STGJ, STGS, STP_, SWC_


EB010
Grassland
AREA
ARE_, ETC_, STGC, STGJ, STGS, STP_, SWC_, VEG_


EB020
Scrub/Brush/Bush
AREA
ARE_, BUD_, ETC_, HGT_, STGC, STGJ, STGS, STP_, SWC_, VEG_


EC010
Bamboo/Cane
AREA
ARE_, BUD_, DMT_, ETC_, HGT_, STGC, STGJ, STGS, STP_, SWC_, VEG_


EC030
Trees
AREA
ARE_, BUD_, DMT_, ETC_, HGT_, STGC, STGJ, STGS, STP_, SWC_, VEG_


EC040
US-Cleared Way/Cut Line/Firebreak UK-Cleared Way/Firebreak
AREA
ARE_, STGC, STGJ, STGS, STP_, SWC_

Physiography
BH150
Salt Pan
AREA
ARE_, STGC, STGJ, STGS, STP_, SWC_


BH160
Sebkha
AREA
ARE_, STGC, STGJ, STGS, STP_, SWC_


BJ100
Snow Field/Ice Field
AREA
ARE_, SIC_, STGC, STGJ, STGS


DA010
Ground Surface Element
AREA
ARE_, STGC, STGJ, STGS, STP_, SWC_


DB160
Rock Strata/Rock Formation
AREA
ARE_, HGT_, SGC_, STGC, STGJ, STGS


DB170
Sand Dune/Sand Hills
AREA
ARE_, STGC, STGJ, STGS, STP_, SWC_


SA030
Exposed Bedrock
AREA
ARE_, HGT_, SGC_, STGC, STGJ, STGS

3.6.3.1 Attribution

All Surface Areal Coverage features include at least the following four basic attributes:

· ARE_ (AREa with greater than 1 meter squared resolution): This is provided to support efficient analyses of maneuver space, including potential areas for helicopter, logistics, and command post operations which require minimal areas within which to “conduct business”.

· STGJ (Surface Trafficability Group JSIMS): Derived from feature type, STP_, VEG_, WDA_, and related attributes; specifies an index into a JSIMS-specific ground vehicle trafficability table.

· STGC (Surface Trafficability Group CCTT): Derived from feature type, STP_, VEG_, WDA_, and related attributes; specifies an index into a CCTT-specific ground vehicle trafficability table. Provided to support future WARSIM-CCTT interoperability.

· STGS (Surface Trafficability Group SIMNET): Derived from feature type, STP_, VEG_, WDA_, and related attributes; specifies an index into a SIMNET-specific ground vehicle trafficability table. Provided to support future WARSIM-OneSAF interoperability.

In addition to the four basic attributes, both Vegetation and Urban areals typically include the following attribution:

· STP_ (Soil ​TyPe): Derived from feature type or UNESCO Food and Agriculture Organization (FAO) soil map of the world if valid STP is missing from the source data (see Section 3.6.3.1.1); provides an important input to ground movement.

· SWC_ (Soil Wetness Condition): Derived from feature type if valid SWC is missing from the source data; provides an important input to ground movement and supports dynamic effects of precipitation on ground movement.

· HGT_ (HeiGhT above surface level): Default value based on feature type or VEG_ if valid HGT is missing from the source data; provides an important input to intervisibility. If the HGT_ attribute is missing, a value of 0 is implied.

In addition to the four basic attributes, plus the three additional ones described above, Vegetation areals typically include the following additional attribution:

· ETC_ (Ecosystem Type Category): This Olsen Ecosystem type information from the Global Land Cover Characteristics Data Base (GLCCDB) represents an attribution for potential later use in texture-requiring applications, but is not specifically required for Synthetic Force applications.

· VEG_ (VEGetation characteristics): Potentially derived from GLCCDB if valid VEG is missing from the source data; provides an important input to ground movement as well as intervisibility.

· BUD_ (Brush/Undergrowth Density code): Default value based on VEG_ if valid BUD is missing from the source data; provides an important input to ground movement as well as intervisibility for dismounted infantry.

· DMT_ (Density Measure (% of Tree canopy cover)): Default value based on VEG_ if valid DMT is missing from the source data; provides an important input to intervisibility.

In addition to the four basic attributes, plus the three additional ones described above, Urban areals typically include the following additional attribution:

· DGEN (Damage, GENeral): Initially 0.0 (undamaged); provides basis for indicating extent of damage as a result of military operations.

· PRO_ (PROduct category): Derived from feature type if valid PRO is missing from source data; not applicable to all Urban features. Provides an important input to targeting.

· BFC_ (Building Function Category): Derived from feature type if valid BFC is missing from source data; applicable only to Buildings (AL015). Provides an important input to targeting.

· PPT_ (Populated Place Type): Derived from feature type if valid PPT is missing from source data; not applicable to all Urban features. Provides an important input to targeting.

· USE_ (USagE): Derived from feature type if valid USE is missing from source data; not applicable to all Urban features. Provides an important input to targeting.

In addition to the four basic attributes, Water areals typically include the following additional attribution:

· BMC_ (Bottom Materials Composition): Derived from feature type if valid BMC is missing from the source data; provides an important input to ground movement for amphibious or fording operations.

· HYC_ (HYdrologic category): Derived from feature type if valid HYC is missing from the source data; provides an important input to ground movement for fording operations as well as riverine operations.

· PST_ (Physical STate category): Normally liquid, but may freeze. An important input to ground movement for fording operations as well as riverine operations and supports dynamic effects of temperature on ground and riverine movement.

· Potentially fordable Water areals (via combat engineering operations) also include the following attributes to support river crossing operations:

· BGL_ (Bank Gradient Left), and BGR_ (Bank Gradient Right)

· WDA_ (Water Depth Average), and WVA_ (Water Velocity Average)

· TID_ (TIDal/non-tidal category)

Other areal features may have additional attributes on a case-by-case basis; for example, Cropland has a FTC_ (Farming Type Category) and Apron/Hardstand has a RST_ (Runway Surface Type).

Additionally WDA_ (Water Depth Average) was changed in units from meters to decimeters to provide greater resolution for characterizing Rice Fields (as well as other Water areals and Linear and Point Hydrography).

3.6.3.1.1 STP_ and the Ground Surface Element Feature (DA010)

FACC defines Ground Surface Element (DA010) as “the surface soil characteristics”, a rather nondescript characterization of terrain surface regions which are neither urbanized, vegetated, inundated, or possessing significant physiographic forms. It is used for characterizing these “remaining” terrain surface regions with attributes for surface trafficability (STGJ, STGC, and STGS), soil type (STP_) and soil wetness (SWC_). Any features classified as DA010 in the source data product will retain this classification in the TCDM. 

The Surface Areals coverage will completely cover the database extents with non-overlapping areal features. However, it is expected there will be regions within the database extents which have no feature characterization in the source data (especially for IOC, where the feature source data type will be limited to VMAP – think of “white” areas on the paper map). In order to fill in these void regions, the following products will be used:

· FAO Soils, a vector product derived from 1:5,000,000 cartographic source (United Nations Food and Agriculture Organization)

· Rasterized version of FAO soils with USCS Soil Type, a product of the Waterways Experiment Station (WES).

Together, these products provide global vector coverage of terrestrial (as opposed to bathymetric) soils with USCS Soil Type. These will be used for “filling in” void regions in the Surface Areals coverage with the Ground Surface Element Feature (DA010) attributed with STP_. Additionally, they will be used to provide STP_ attribution to other surface areals for which this attribution is missing and the feature type does not imply a specific STP_ (e.g., marsh/swamp or sebkha strongly constrain the type of underlying soil).

3.6.3.2 Spatial Characteristics

All Surface Areal Coverage features must be at least 90,000 square meters in areal extent. Since source data spatial descriptions may be any of Point, Lineal, or Areal, a standard logic has been developed to determine which features will appear in the Surface Areal Coverage and how they will be represented.

1. If the source feature is an areal, and the calculated area is >= 90,000 square meters, then the feature is retained in the Surface Areals coverage. If it is less than 90,000 square meters then it is represented as a point in another coverage (typically Point Culture) or discarded.

2. If the source feature is a lineal, and the calculated area based on the lineal length and WID attribute is >= 90,000 square meters, then the feature is represented as an areal in the Surface Areals coverage. If it is less than 90,000 square meters, or a WID attribute is missing (and assuming a WID value of 300 meters is inappropriate), then it is represented as a line in another coverage (typically Linear and Point Hydrography) or as a point in another coverage (typically Point Culture), or discarded. For linear features which may be cross-country obstacles (e.g., quarries), if the LEN-to-WID ratio >= 10 and the calculated area is >= 90,000 square meters, then rather than being converted to an areal the feature is instead retained as a lineal and placed in the Linear and Areal Terrain Obstacles Coverage.

3. If the source feature is a point, and the calculated area based on attributes of LEN and WID is >= 90,000 square meters, then it is represented with an area of 90,000 square meters (for example, a large manufacturing facility/building complex). If such a feature typically has a regular geometric footprint (e.g., man-made), it is represented as a square; it the feature has a more amorphous footprint, it is represented as a hexagon. If it is less than 90,000 square meters, or LEN and/or WID attributes are missing, then it is represented as a point in another coverage (typically Point Culture), or discarded. Note that because of spatial characteristics, the same feature type (e.g., Built-Up Area, Quarry) may appear in more than one coverage.

3.6.3.3 Cleared Way

The Cleared Way (EC040) feature required special consideration for its spatial representation, coverage to which assigned, and criteria for retaining. A Cleared Way is defined as “a man-made clearing in a cultural area or through a stand of trees, designed to provide access for a road, railroad, pipeline, or power transmission line, or for boundary definition, survey line-of-sight, or to impede the progress of forest fires”. It is not part of the transportation network (like road, railroad, cart track, and trail) so it doesn't belong in Linear and Point Transportation. One could argue that it could be used like "prepared route" for planning purposes (e.g., a bulldozed path, hasty runway, etc.). It doesn’t, however, necessarily connect at either end to a transportation feature. It is much like AQ112 Breach Point/Lane in the sense that it provides a traversable route through a region of reduced trafficability. That is, it needs to be reasoned about in terms of the "barrier being breached". However, it doesn’t belong in the Battlefield Elements coverage. Also, a Cleared Way is not an obstacle, so it doesn’t belong in Linear and Areal Terrain Obstacles.

Since a Cleared Way does affect cross-country ground movement, that only leaves Surface Areals as an appropriate coverage. It must be "planned for" like any other surface areal region (viz., implicitly). However, a special condition is required under which these features are discarded because of size. A relatively long, slender greenbelt could have short Cleared Ways across it (breaches across a barrier), and yet the length of the belt could be many kilometers in length. Clearly, such Cleared Way features should not be discarded. It would also be inconsistent if the forest through which a Cleared Way passes were discarded (viz., the forested area < 90,000 m^2), and yet the Cleared Way were retained. Thus a Cleared Way feature requires deconfliction with a vegetated or other area of reduced trafficability or visibility. If the “breached” region is retained as a feature in the Surface Areals Coverage, then the Cleared Way feature is retained regardless of area. If no such associated feature exists, then the Cleared Way is discarded.
3.6.4 Point Culture Coverage

The Point Culture Coverage is designed to provide a complete characterization of localized (relatively small) man-made features to support intervisibility, targeting, and the civilian environment. There is no internal conceptual organization. Additional man-made point features are occasionally located in other coverages (e.g. Linear and Point Transportation) as their primary functional use is more closely tied to the intent of those coverages.

The specific features appearing in this coverage are listed in Table 3-3 along with the spatial type and attribute set for each feature.

Table 3‑3. Point Culture Coverage Features

Feature
Description
Spatial Type
Attributes

AA040
Rig/Superstructure
POINT
AOO_, DGEN, HGT_, LEN_, PRO_, STC_, WID_

AC000
Processing Plant/Treatment Plant
POINT
AOO_, DGEN, HGT_, LEN_, PRO_, STC_, WID_

AC010
Blast Furnace
POINT
AOO_, DGEN, HGT_, LEN_, STC_, WID_

AC020
Catalytic Cracker
POINT
AOO_, DGEN, HGT_, LEN_, STC_, WID_

AD010
US-Power Plant UK-Power Station
POINT
AOO_, DGEN, HGT_, LEN_, PPC_, STC_, WID_

AD030
Substation/Transformer Yard
POINT
AOO_, DGEN, HGT_, LEN_, STC_, WID_

AD040
Nuclear Reactor
POINT
AOO_, DGEN, HGT_, LEN_, STC_, WID_

AE010
Assembly Plant
POINT
AOO_, DGEN, HGT_, LEN_, PRO_, STC_, WID_

AF010
Chimney/Smokestack
POINT
AOO_, DGEN, HGT_, LEN_, STC_, WID_

AF030
Cooling Tower
POINT
AOO_, DGEN, HGT_, LEN_, STC_, WID_

AF040
Crane
POINT
AOO_, DGEN, HGT_, LEN_, PRO_, STC_, WID_

AF070
Flare Pipe
POINT
AOO_, DGEN, HGT_, LEN_, STC_, WID_

AJ050
Windmill
POINT
AOO_, DGEN, HGT_, LEN_, STC_, WID_

AK030
Amusement Park
POINT
AOO_, DGEN, HGT_, LEN_, NAM_, PPT_, STC_, USE_, WID_

AK110
Grandstand
POINT
AOO_, DGEN, HGT_, LEN_, NAM_, PPT_, STC_, USE_, WID_

AK130
US-Race Track UK-Race Track/Race Course
POINT
AOO_, DGEN, HGT_, LEN_, NAM_, PPT_, STC_, USE_, WID_

AK160
US-Stadium/Amphitheater UK-Stadium/Amphitheatre
POINT
AOO_, DGEN, HGT_, LEN_, NAM_, PPT_, STC_, USE_, WID_

AL015
Building
POINT
AOO_, BFC_, DGEN, HGT_, LEN_, PRO_, STC_, WID_

AL020
Built-Up Area
POINT
AOO_, DGEN, HGT_, LEN_, NAM_, PPT_, STC_, USE_, WID_

AL105
Settlement
POINT
AOO_, DGEN, HGT_, LEN_, NAM_, PPT_, STC_, USE_, WID_

AL135
Native Settlement
POINT
AOO_, DGEN, HGT_, LEN_, NAM_, PPT_, STC_, USE_, WID_

AL200
Ruins
POINT
AOO_, DGEN, HGT_, LEN_, NAM_, PPT_, STC_, USE_, WID_

AL240
Tower (Non-Communication)
POINT
AOO_, DGEN, HGT_, LEN_, STC_, TTC_, WID_

AM010
Depot (Storage)
POINT
AOO_, DGEN, HGT_, LEN_, PRO_, STC_, WID_

AM020
Grain Bin/Silo
POINT
AOO_, DGEN, HGT_, LEN_, STC_, WID_

AM060
Storage Bunker/Storage Mound
POINT
AOO_, DGEN, HGT_, LEN_, MCC_, PRO_, STC_, WID_

AM070
Tank
POINT
AOO_, DGEN, HGT_, LEN_, PRO_, STC_, WID_

AM080
Water Tower
POINT
AOO_, DGEN, HGT_, LEN_, STC_, WID_

AQ116
Pumping Station
POINT
AOO_, DGEN, HGT_, LEN_, PRO_, STC_, WID_

AT010
US-Disk/Dish UK-Disk Aerial/Dish Aerial
POINT
AOO_, DGEN, HGT_, LEN_, STC_, WID_

AT050
Communication Building
POINT
AOO_, DGEN, HGT_, LEN_, STC_, WID_

AT080
Communication Tower
POINT
AOO_, DGEN, HGT_, LEN_, STC_, WID_

BB090
US-Drydock UK-Dry Dock
POINT
AOO_, DGEN, HGT_, LEN_, LOC_, STC_, USE_, WID_

BB170
US-Offshore Loading Facility UK-Single Point Mooring
POINT
AOO_, DGEN, HGT_, LEN_, NAM_, STC_, USE_, WID_

BC050
Lighthouse
POINT
AOO_, DGEN, HGT_, LEN_, STC_, WID_

3.6.4.1 Attribution

All Point Culture Coverage features include at least the following six basic attributes:

· AOO_ (Angle Of Orientation), LEN_ (LENgth), WID_ (WIDth), and HGT_ (HeiGhT): These are provided to support efficient intervisibility analyses, as well as to potentially support higher-resolution targeting and weapons effects adjudication.

· STC_ (Source Type Code): Intended to support lineage analysis internal to the TDFS process but made available for TDB transmittal analysis; not used by the terrain compiler.

· DGEN (Damage, GENeral): Initially 0.0 (undamaged); provides basis for indicating extent of damage as a result of military operations.

Additionally, one of the following attributes is typically included:

· PRO_ (PROduct category): Derived from feature type if valid PRO is missing from source data; not applicable to all Urban features. Provides an important input to targeting.

· BFC_ (Building Function Category): Derived from feature type if valid BFC is missing from source data; applicable only to Buildings (AL015). Provides an important input to targeting.

· PPT_ (Populated Place Type): Derived from feature type if valid PPT is missing from source data; not applicable to all Urban features. Provides an important input to targeting.

· USE_ (USagE): Derived from feature type if valid USE is missing from source data; not applicable to all Urban features. Provides an important input to targeting.

Other Point Culture features may have additional attributes on a case-by-case basis; for example, Tower has a TTC_ (Tower Type Category) and several have a NAM_ (NAMe) for use in 2-D map displays.

3.6.4.2 Spatial Characteristics

All Point Culture Coverage features must be less than 90,000 square meters in implied areal extent (else they would have appeared in the Surface Areals Coverage). Most appear as points in the source data, however some (e.g., urbanized areas, large industrial facilities) may have been collapsed from source data areals due to failure to meet the 90,000 square meters size threshold.

3.6.4.3 Deconfliction

Point Culture features, with their implied geometry, may need to be “deconflicted” with both other points within the coverage, and points and lines in other coverages. If “expansion” of a Point Culture feature to temporarily create an implied “footprint” results in intersection with (i.e., overlaps) the implied footprint of another Point Culture, Linear and Point Hydrography, or Linear and Point Transportation feature, then the “offending” Point Culture feature will need to be relocated to eliminate the overlap.

3.6.5 Linear and Point Hydrography Coverage

The Linear and Point Hydrography Coverage is designed to provide a complete characterization of potential hydrographic obstacles to cross-country ground movement, as well as to support riverine operations and logistics. There is no internal conceptual organization.

The specific features appearing in this coverage are listed in Table 3-4 along with the spatial type and attribute set for each feature.

Table 3‑4. Linear and Point Hydrography Coverage Features

Feature
Description
Spatial Type
Attributes

AA050
Well
POINT
DGEN, HYC_, PST_, SCC_, STC_

BA010
Coastline/Shoreline
DIRECTED LINE
SLT_, STC_

BH010
Aqueduct
DIRECTED LINE
BGL_, BGR_, BMC_, HYC_, LOC_, NAM_, PST_, STC_, STGC, STGJ, STGS, TID_, WDA_, WID_, WVA_

BH020
Canal
DIRECTED LINE
BGL_, BGR_, BMC_, HYC_, LOC_, NAM_, PST_, STC_, STGC, STGJ, STGS, TID_, WDA_, WID_, WVA_

BH120
Rapids
NODE
BMC_, LEN_, NAM_, STC_, STGC, STGJ, STGS

BH120
Rapids
POINT
BMC_, LEN_, NAM_, STC_, STGC, STGJ, STGS

BH140
River/Stream
DIRECTED LINE
BGL_, BGR_, BMC_, HYC_, LOC_, NAM_, PST_, STC_, STGC, STGJ, STGS, TID_, WDA_, WID_, WVA_

BH170
Spring/Water Hole
POINT
HYC_, PST_, SCC_, STC_

BI010
Cistern
POINT
DGEN, HYC_, PST_, SCC_, STC_

BI020
Dam/Weir
NODE
AOO_, DGEN, HGT_, LEN_, MCC_, NAM_, STC_, TUC_, WID_

BI020
Dam/Weir
POINT
AOO_, DGEN, HGT_, LEN_, MCC_, NAM_, STC_, TUC_, WID_

BI030
Lock
NODE
AOO_, DGEN, LEN_, STC_, WID_

BI030
Lock
POINT
AOO_, DGEN, LEN_, STC_, WID_

BZ010
Aqueduct Centerline/Nexus
DIRECTED LINE
ARE_, BGL_, BGR_, BMC_, HYC_, LOC_, NAM_, PST_, STC_, STGC, STGJ, STGS, TID_, WDA_, WVA_

BZ020
Canal Centerline/Nexus
DIRECTED LINE
ARE_, BGL_, BGR_, BMC_, HYC_, LOC_, NAM_, PST_, STC_, STGC, STGJ, STGS, TID_, WDA_, WVA_

BZ080
Lake/Pond Centerline/Nexus
DIRECTED LINE
ARE_, BMC_, HYC_, NAM_, PST_, SCC_, STC_, STGC, STGJ, STGS, WDA_

BZ130
Reservoir Centerline/Nexus
DIRECTED LINE
ARE_, BMC_, HYC_, NAM_, PST_, SCC_, STC_, STGC, STGJ, STGS, WDA_

BZ140
River/Stream Centerline/Nexus
DIRECTED LINE
ARE_, BGL_, BGR_, BMC_, HYC_, LOC_, NAM_, PST_, STC_, STGC, STGJ, STGS, TID_, WDA_, WVA_

3.6.5.1 Attribution

Linear and Point Hydrography Coverage features typically include the following attributes:

· BMC_ (Bottom Materials Composition): Derived from feature type if valid BMC is missing from the source data; provides an important input to ground movement for amphibious or fording operations.

· HYC_ (HYdrologic category): Derived from feature type if valid HYC is missing from the source data; provides an important input to ground movement for fording operations as well as riverine operations.

· PST_ (Physical STate category): Normally liquid, but may freeze. An important input to ground movement for fording operations as well as riverine operations and supports dynamic effects of temperature on ground and riverine movement.

· STGJ (Surface Trafficability Group JSIMS): Derived from feature type, STP_, VEG_, WDA_, and related attributes; specifies an index into a JSIMS-specific ground vehicle trafficability table.

· STGC (Surface Trafficability Group CCTT): Derived from feature type, STP_, VEG_, WDA_, and related attributes; specifies an index into a CCTT-specific ground vehicle trafficability table. Provided to support future WARSIM-CCTT interoperability.

· STGS (Surface Trafficability Group SIMNET): Derived from feature type, STP_, VEG_, WDA_, and related attributes; specifies an index into a SIMNET-specific ground vehicle trafficability table. Provided to support future WARSIM-OneSAF interoperability.

Potentially fordable Water features (via combat engineering operations) also include the following attributes to support river crossing operations:

· BGL_ (Bank Gradient Left), and BGR_ (Bank Gradient Right)

· WDA_ (Water Depth Average), and WVA_ (Water Velocity Average)

· WID_ (WIDth), and TID_ (TIDal/non-tidal category)

Sources of potentially potable water (i.e., springs, wells, and cisterns) also include SCC_ (Spring/well Characteristic Category) to support logistics analysis.

3.6.5.1.1 Attribution Rationale for Aqueduct (BH010), Canal (BH020) and River/Stream (BH140).

For cross-country ground movement, the key attribute of these features is potential fordability by wheeled or tracked vehicles. Note that “potential fordability” as used here is not an explicit attribute of these features, but is a logical concept used in terrain data fusion to derive default values for attributes not explicitly defined in the source data. (Actual fordability by military vehicles will be derived from explicit attributes in the JSIMS runtime SNE and military models.)

The TCDM defines a number of attributes for these features. For any instance of such a feature in any specific source data product, attributes and their values will, in general, support the population of a subset of the TCDM attribute values. In order to populate the remaining attribute values in a manner consistent with the attribute values in the source data product, additional logic will be needed.

In concert with NSC, the following rules were derived for these feature types:

· Features of width less than 100 m. will be represented as directed linear features; features of width greater than or equal to 100 m. will be represented as areal features (see Section 3.6.3). If the width is not defined in the source data and the feature is represented as an areal feature in the source data, it will be represented as an areal in the TCDM. If the width is not defined in the source data and it is represented as a linear feature in the source data, the feature will be represented as a linear in the TCDM with a default width of 30 m.

· In general, there will be a correlation of the spatial representation type (linear/areal) and the potential for fording by military vehicles. However, one can imagine a river of width = 50 m., water depth = 300 dm., and water velocity = 10 m/s. Such a river will be represented in the data model as a linear feature, but it is clearly non-fordable by military vehicles. We emphasize that the terms “potentially fordable” and “non-fordable” as used below are logical constructs to derive default attribute values consistent with those values which may be present in the source data and are not intended to reflect military doctrine.

· If the source data represents the hydrological category as “dry” (HYC = 3), then the feature is potentially fordable.

· Else if the source data represents the feature width as less than 100 m., then the feature is potentially fordable.

· Else the feature is non-fordable.

· If the source data does not contain explicit hydrological category attribution, then:

· If the source data represents the river width as less than 100 m. set HYC = 6 (Non-Perennial /Intermittent /Fluctuating)

· Else set HYC = 8 (Perennial /Permanent).

Table 3-5 provides the remaining default attribution as a function of potential fordability and hydrological category. In any case, explicit attribute values in the source data will override these defaults.

Table 3‑5. Hydrologic Feature Attribution

Attribute Code
Potentially Fordable and 
HYC ( 3
Potentially Fordable and 
HYC ( 3
Non-fordable

BGL_
(Bank Gradient Left)
If feature = BH010 (aqueduct) then 60% else 20%
If feature = BH010 (aqueduct) then 60% else 20%
60%

BGR_
(Bank Gradient Right)
If feature = BH010 (aqueduct) then 60% else 20%
If feature = BH010 (aqueduct) then 60% else 20%
60%

BMC_
(Bottom Materials Composition)
4 (gravel/cobble)
4 (gravel/cobble)
1 (clay/silt)

LOC_
(Location Category)
8 (on ground surface)
8 (on ground surface)
8 (on ground surface)

TID_
(Tidal / Non-Tidal Category)
1 (non-tidal)
1 (non-tidal)
1 (non-tidal)

WDA_
(Water Depth Average)
0 dm.
10 dm.
30 dm.

WID_ 
(Width)
(linear features only)
30 m.
30 m.
100 m.

WVA_
(Water Velocity Average)
0 m/s
1 m/s
3 m/s

The BMC_ attribute value is used to derive the STGJ, STGC, and STGS.

3.6.5.2 Spatial Characteristics

Linear and Point Hydrography Coverage features are spatially represented as either points, nodes, lines, or directed lines.

Nodes are used to capture the explicit connectivity relationships between rivers/streams and rapids or dams, as well as that between canals and locks. This helps ensure that fully-connected networks of obstacles, or navigable waterways, are formed which explicitly include breach or control points – breach points from the perspective of cross-country ground movement; control points from the perspective of riverine movement. Breach/crossing features from other coverages (in particular fords, bridges, causeways, and engineering bridges) also need to be consistently related to hydrographic features – this will be discussed in greater detail in Section 3.6.14.

Directed lines are used to capture the direction of water flow.

3.6.5.2.1 Rivers as Directed Lines

The direction of river flow is important for:

· Inland waterway (IWW) operations
, because absolute velocity of a watercraft is the sum of its velocity relative to the water and the river current velocity (WVA).

· Crossing and breaching rivers, where the left and right (defined relative to the downhill direction) bank gradient slopes may differ. For crossing operations, current velocity is also important, but direction of current is probably unimportant.

In general, the vector source data will not contain the direction of water flow.
 It is also problematic to infer direction from the terrain surface configuration, because the terrain surface configuration may be inaccurate and the vector data may be inconsistent. Techniques will need to be developed and implemented in the TDFS (likely requiring significant user interaction) to calculate the direction of water flow.

In the internal TDFS representation and the external VPF representation, the directionality will be encoded by flipping edges (or arcs) as necessary so that the “from-node” and the “to-node” are consistent with the direction of river flow.

3.6.5.3 Abstract Features

Hydrographic data sources spatially represent most water features as either lineals or areals, depending on bank-to-bank width. This results in a waterway representation which is not a simple arc-node graph suitable for efficient riverine path planning or logistics analysis. In order to reduce such a collection of lineals and areals to an arc-node graph, the concept of abstract nexi and centerline features has been developed in order to provide the “junctional connectivity” or “passage connectivity” of an areal waterway segment. These new abstract features are:

· BZ010
Aqueduct Centerline/Nexus

· BZ020
Canal Centerline/Nexus

· BZ080
Lake/Pond Centerline/Nexus

· BZ130
Reservoir Centerline/Nexus

· BZ140
River/Stream Centerline/Nexus

In conjunction with “regular” waterway lineal features a full, directed, arc-node graph of riverine movement can be represented and used by military modelers. These abstract hydrographic arcs are attributed identically to the areal features from which they were derived and all attribute values are directly inherited on an instance basis. See Figure 3-1 for an example of such centerline/nexi.
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Figure 3-1. Nexi generated through areal rivers and lakes to ensure network connectivity.

3.6.5.4 Coastline 

3.6.5.4.1 Vertical Datum

The TDFS may use data sources with potentially different vertical datums in order to create an integrated coastline, even if this results in occasional angular shoreline sections as different data sources are merged. The resulting coastline will be considered to occur at Mean Sea Level (MSL), regardless of the vertical datum associated with the data sources. All maritime attributes in the TCDM regarding height and depth will be considered to be referenced to MSL. Transforming vertical datums to a common datum can be complex, especially for the local datums typically used in nautical charts (e.g., astronomical low tide). Merging of vector data with different vertical datums without incorporating appropriate vertical datum shifts was judged acceptable given the current resolution requirements of JSIMS.

Directedness

The coastline presents an unusual type of cross-country obstacle which is not breachable by conventional ground vehicles or water vessels, but which may be passable for ground effect (or perhaps landing craft) vehicles. For the purposes of ground movement planning, these obstacles are impassable, unless ground effect vehicles are in use – in addition, movement is generally GO on the shore-side of the obstacle and NO-GO on the ocean-side. For the purposes of maritime movement planning, these obstacles are impassible unless ground effect (or perhaps landing craft) vehicles are in use – in addition, movement is generally GO on the ocean-side of the obstacle and NO-GO on the shore-side. By convention, the left side of the lineal coastline feature is the ocean side.

3.6.6 Linear and Areal Terrain Obstacles Coverage

The Linear and Areal Terrain Obstacles Coverage is designed to provide a complete characterization of the terrain surface from the perspective of localized obstacles to cross-country movement which are of non-military origin. Obstacles of military origin, dynamically emplaced and breached, are located in the Battlefield Elements Coverage. 

The specific features appearing in this coverage are listed in Table 3-6 along with the spatial type and attribute set for each feature.

Table 3‑6. Linear and Areal Terrain Obstacles Coverage Features
Feature
Description
Spatial Type
Attributes

AA012
Quarry
LINE
DGEN, SSC, STC_, WID_

AL260
Wall
LINE
HGT_, MCC_, STC_

AM020
Grain Bin/Silo
LINE
DGEN, HGT_, STC_, WID_

AM030
Grain Elevator
LINE
DGEN, HGT_, STC_, WID_

AQ113
Pipeline/Pipe
LINE
HGT_, LOC_, PRO_, STC_

BB230
Seawall
LINE
HGT_, MCC_, STC_

BH030
Ditch
LINE
DEP_, STC_, WID_

BJ040
Ice Cliff
LINE
HGT_, SGC_, STC_

DB010
Bluff/Cliff/Escarpment
LINE
HGT_, SGC_, STC_

DB070
Cut
LINE
DEP_, SGC_, STC_

DB080
Depression
AREA
ARE_, DEP_, SGC_, STC_

DB090
Embankment/Fill
LINE
HGT_, SGC_, STC_

DB110
Fault
LINE
HGT_, SGC_, STC_

DB145
Miscellaneous Obstacle
AREA
ARE_, HGT_, SGC_, STC_

DB145
Miscellaneous Obstacle
LINE
HGT_, SGC_, STC_

DB160
Rock Strata/Rock Formation
LINE
HGT_, SGC_, STC_

DB190
Volcanic Dike
LINE
HGT_, SGC_, STC_

DB200
US-Gully/Gorge UK-Gullies
LINE
DEP_, SGC_, STC_

DB200
US-Gully/Gorge UK-Gullies
AREA
ARE_, DEP_, SGC_, STC_

EA020
Hedgerow
LINE
HGT_, STC_

3.6.6.1 Attribution

Linear and Areal Terrain Obstacles Coverage features generally include the following attributes:

· SGC_ (Gradient/Slope): Provided to support cross-country ground movement.

· WID_ (WIDth), DEP_ (DEPth), and/or HGT_ (HeiGhT): These are provided to support combat engineering breaching operations as well as intervisibility analyses.

· STC_ (Source Type Code): Intended to support lineage analysis internal to the TDFS process but made available for TDB stransmittal analysis; not used by the terrain compiler.

· DGEN (Damage, GENeral): Initially 0.0 (undamaged); provides basis for indicating extent of damage as a result of military operations. Applicable only to man-made features (e.g., seawalls, grain bins/elevators

3.6.6.2 Spatial Characteristics

Most Linear and Areal Terrain Obstacles Coverage features are spatially represented as lineals. The exceptions are Depression, Miscellaneous Obstacle, and Gully/Gorge. These areal features are included in this coverage for the following reasons:

· A Depression is defined as “a low area surrounded by higher ground”. As such, it may or may not affect trafficability and it may or may not be correlated with the terrain surface configuration. It is judged that trafficability would be primarily affected by other soils, vegetation, and underlying trafficability considerations captured by the Surface Areals Coverage, however the feature perimeter also represents an abstract characterization of surface configuration which should be considered for cross-country movement.

· A Miscellaneous Obstacle is defined as an “obstacle feature which is of a minor nature and which is not covered by other feature codings in [DIGEST]”. It is judged of insufficient size to significantly affect the terrain surface configuration such that local surface slopes will be affected (at least at the expected WARSIM terrain surface resolution). Nevertheless it should affect cross-country ground movement.

· A Gully/Gorge is defined as “a long, narrow, deep erosion with steep banks”. Even if it is represented as an areal in the source data, being long and narrow, it should be reasoned about similarly to linear obstacles e.g., its “breachability”).
3.6.7 Maritime Trafficability Coverage

The Maritime Trafficability Coverage is designed to provide a complete characterization of the terrain in support of water movement in the maritime region, intervisibility, targeting, and maritime-associated logistics. These include off-shore obstacles (generally areal), port/harbor facilities, and known commercial routes/approaches for shipping.

The specific features appearing in this coverage are listed in Table 3-7 along with the spatial type and attribute set for each feature.

Table 3‑7. Maritime Trafficability Coverage Features

Feature
Description
Spatial Type
Attributes

AA052
Oil/Gas Field
AREA
ARE_, DGEN, STC_

BB010
Anchorage
AREA
ARE_, MAC_, NAM_, STC_

BB040
Breakwater/Groyne
LINE
DGEN, LOC_, STC_, STGC, STGJ, STGS, WID_

BB042
Mole
LINE
DGEN, LOC_, STC_, STGC, STGJ, STGS, WID_

BB140
US-Jetty UK-Training Wall
LINE
DGEN, LOC_, STC_, STGC, STGJ, STGS, WID_

BB190
US-Pier/Wharf/Quay UK-Pier/Wharf/Quay/Jetty
LINE
DGEN, NAM_, STC_, STGC, STGJ, STGS, USE_, WID_

BD000
US-Underwater Danger/Hazard UK-Underwater Danger
AREA
ARE_, HDP_, SOH_, STC_

BD100
Pile/Piling/Post
AREA
ARE_, DGEN, LOC_, STC_

BD110
Platform
POINT
AOO_, DGEN, HGT_, LEN_, STC_, WID_

BD120
Reef
AREA
ARE_, BMC_, HDP_, LOC_, STC_

BD130
Rock
POINT
HDP_, HGT_, LOC_, STC_

BD180
Wreck
AREA
ARE_, HDP_, HGT_, LEN_, LOC_, SOH_, STC_, WID_

BD180
Wreck
POINT
HDP_, HGT_, LOC_, SOH_, STC_

BF010
US-Bottom Characteristics UK-Quality of the Bottom
POINT
CSM_, MCC_, STC_

BJ070
Pack Ice
AREA
ARE_, PRC_, STC_

BJ080
Polar Ice
AREA
ARE_, PRC_, STC_

FC021
Maritime Limit Boundary
DIRECTED LINE
BST_, NAM_, STC_

FC165
Route (Maritime)
AREA
ARE_, EXS_, HDP_, NAM_, STC_

FC165
Route (Maritime)
LINE
EXS_, HDP_, NAM_, RTT_, STC_

FC165
Route (Maritime)
POINT
DOF_, RTT_, STC_

OZ165
Route (Maritime) Centerline/Nexus
LINE
ARE_, EXS_, HDP_, NAM_, STC_

3.6.7.1 Attribution

In comparison to other coverages, Maritime Trafficability Coverage features taken as a whole share little in the way of consistent attribution beyond the STC_ (Source Type Code). Specific functional uses provide a clearer understanding of populated attributes.

Features representing potential obstacles to water movement generally include, as appropriate to feature type, the following attributes:

· ARE_ (AREa with greater than 1 meter squared resolution): Provided to support efficient analyses of constraints on maneuver space (i.e., Oil/Gas Field, Underwater Danger, Pile/Piling/Post, Pack Ice, Polar Ice, and Wreck) as well as potential areas for staging and logistics operations (i.e., Anchorage) which require minimal areas within which to “conduct business”.

· HDP_ (Hydrographic DePth): Provided to support water movement and draft clearance determination for potential obstacles (i.e., Underwater Danger, Reef, Wreck, and named Routes).

· LOC_ (LOCation category): Provided to support obstacle analysis (e.g., partially submerged, submerged, sunken/on sea bottom, etc.). These include both shore-related obstacles (i.e., Breakwater/Groyne, Mole, and Jetty) and off-shore obstacles (i.e., Pile/Piling/Post, Reef, and Wreck) whose degree of visibility from/on the surface may depend on tidal and storm surge factors.

· SOH_ (Severity Of Hazard): Provided to support obstacle analysis (e.g., dangerous, non-dangerous, obstruction, etc.). Applies to Underwater Hazard and Wreck features.

For features supporting maritime routing and logistics, the following attribute appears:

· MAC_ (Maritime Area Category): Characterizes “activities or factors of significance to navigation or operations” (i.e., Anchorage).

Near-shore “horizontal constructions” potentially support ground movement as well as maritime activities (i.e., Breakwater/Groyne, Mole, Jetty, and Pier/Wharf/Quay). They include the following attributes:

· WID_ (WIDth): Provided to support assessment of vehicle-specific maneuver space on loading/unloading shore-associated structures.

· STGJ (Surface Trafficability Group JSIMS): Derived from feature type, STP_, VEG_, WDA_, and related attributes; specifies an index into a JSIMS-specific ground vehicle trafficability table.

· STGC (Surface Trafficability Group CCTT): Derived from feature type, STP_, VEG_, WDA_, and related attributes; specifies an index into a CCTT-specific ground vehicle trafficability table. Provided to support future WARSIM-CCTT interoperability.

· STGS (Surface Trafficability Group SIMNET): Derived from feature type, STP_, VEG_, WDA_, and related attributes; specifies an index into a SIMNET-specific ground vehicle trafficability table. Provided to support future WARSIM-OneSAF interoperability.

Features potentially affecting intervisibility or targeting generally include, as appropriate to feature type, one or more of the following attributes:

· AOO_ (Angle Of Orientation), LEN_ (LENgth), WID_ (WIDth), and HGT_ (HeiGhT): These are provided to support efficient intervisibility analyses, as well as to potentially support higher-resolution targeting and weapons effects adjudication.

· DGEN (Damage, GENeral): Initially 0.0 (undamaged); provides basis for indicating extent of damage as a result of military operations.

Identified maritime routes include the following attribute:

· RTT_ (RouTe inTended use): Provided to support route planning and analysis (e.g., deep water, recommended track for other than deep draft vessels, safety channel, etc.)

As is the case for features in other coverages, attribution available in current NIMA sources is limited and will need to be supplemented using heuristically derived default values. For Maritime Trafficability Coverage features, appropriate default values are derived from those associated with the NIMA Digital Nautical Chart (DNC) product.

3.6.7.2 Spatial Characteristics

Maritime Trafficability Coverage features have a variety of spatial characteristics. Whereas a clear spatial extent metric could be derived for land-based features in order to “adjust” between point and areal spatial descriptions and filter for TDB inclusion, this was not the case for maritime features. Due to the relatively smooth continuous nature of the water surface (and therefore easy routing to avoid spatially localized obstructions), in general point maritime features were not included in the TCDM. Notable exceptions were those features of high value to navigation, intervisibility, targeting or logistics; these included Platform, Rock, and Wreck. Point Bottom Characteristics and Maritime Route features were also represented as points (as they are in NIMA source data sets).

3.6.8 Linear and Point Transportation Coverage

The Linear and Point Transportation Coverage is designed to provide a complete characterization of ground road and rail transportation networks, as well as the start- and end-points for air movement (e.g., airfields and helipads). Also included are support structures such as bridges, causeways, snow sheds, tunnels, ferries, aerial cableways, control towers, and navigational aids.

The specific features appearing in this coverage are listed in Table 3-8 along with the spatial type and attribute set for each feature.

Table 3‑8. Linear and Point Transportation Coverage Features

Feature
Description
Spatial Type
Attributes

AL210
Snow Shed/Rock Shed
LINE
DGEN, LEN_, LTN_, OHC_, STC_, TUC_, WD1_

AN010
US-Railroad UK-Railway
LINE
LOC_, LTN_, NAM_, RGC_, RRA_, RRC_, STC_, STGC, STGJ, STGS

AN050
US-Railroad Siding/Railroad Spur UK-Railway Siding/Railway Spur
LINE
LOC_, LTN_, RGC_, RRA_, RSA_, STC_, STGC, STGJ, STGS

AP010
Cart Track
LINE
RST_, STC_, STGC, STGJ, STGS, STP_, WD1_, WTC_

AP030
Road
LINE
LOC_, LTN_, MED_, NAM_, RST_, STC_, STGC, STGJ, STGS, WD1_, WTC_

AP050
US-Trail UK-Trail/Footpath
LINE
RST_, STC_, STGC, STGJ, STGS, STP_, WD1_, WTC_

AQ010
US-Aerial Cableway Lines/Ski Lift Lines UK-Aerial Cableway Lines/Ski Lift Cables
LINE
DGEN, HGT_, STC_

AQ040
Bridge/Overpass/Viaduct
COMPLEX
LC4_, LTN_, MCC_, NAM_, NOS_, OHB_, OHC_, STC_, TUC_, UBD_, WD1_

AQ045
Bridge Span
POINT
AOO_, DGEN, ITC_, LEN_

AQ045
Bridge Span
NODE
AOO_, DGEN, ITC_, LEN_

AQ060
Control Tower
POINT
AOO_, DGEN, HGT_, LEN_, STC_, WID_

AQ064
Causeway
COMPLEX
LC4_, LTN_, MCC_, NOS_, OHB_, OHC_, STC_, TUC_, UBD_, WD1_

AQ070
Ferry Crossing
LINE
STC_, TUC_

AQ070
Ferry Crossing
NODE
STC_, TUC_

AQ070
Ferry Crossing
POINT
STC_, TUC_

AQ130
Tunnel
LINE
DGEN, LEN_, LTN_, NAM_, OHC_, STC_, TUC_, WD1_

AZ010
US-Railroad in Built-Up Area Centerline/Nexus
LINE
LOC_, LTN_, RGC_, RRA_, RRC_, STGC, STGJ, STGS

AZ030
Road in Built-Up Area Centerline/Nexus
LINE
LOC_, LTN_, MED_, RST_, STGC, STGJ, STGS, WD1_, WTC_

AZ060
Railroad Yard/Marshaling Yard Centerline/Nexus
LINE
ARE_, CTL_, LTN_, STGC, STGJ, STGS

BH070
Ford
NODE
AOO_, BGL_, BGR_, BMC_, HYC_, LEN_, LOC_, PST_, STC_, STGC, STGJ, STGS, TID_, WD1_, WDA_, WVA_

BH070
Ford
POINT
AOO_, BGL_, BGR_, BMC_, HYC_, LEN_, LOC_, PST_, STC_, STGC, STGJ, STGS, TID_, WD1_, WDA_, WVA_

GA035
NAVAIDS (Aeronautical)
LINE
STC_, WID_

GA035
NAVAIDS (Aeronautical)
POINT
AOO_, LEN_, STC_, WID_

GB010
Airport Lighting
POINT
DGEN, LFA_, STC_

GB055
Runway
LINE
AOO_, LEN_, LEU_, NAM_, RST_, STC_, STGC, STGJ, STGS, WID_

3.6.8.1 Attribution

Linear and Point Transportation Coverage features include a variety of attributions specific to individual feature types (and functional uses).

3.6.8.1.1 Road-related Features

Road, Cart Track, and Trail features minimally include the following attributes:

· RST_ (Road/Runway Surface Type): Supports determination of on-road trafficability and effects of precipitation. Can be used to infer construction material and sustainment engineering characteristics.

· STGJ (Surface Trafficability Group JSIMS): Derived from feature type, STP_, VEG_, WDA_, and related attributes; specifies an index into a JSIMS-specific ground vehicle trafficability table.

· STGC (Surface Trafficability Group CCTT): Derived from feature type, STP_, VEG_, WDA_, and related attributes; specifies an index into a CCTT-specific ground vehicle trafficability table. Provided to support future WARSIM-CCTT interoperability.

· STGS (Surface Trafficability Group SIMNET): Derived from feature type, STP_, VEG_, WDA_, and related attributes; specifies an index into a SIMNET-specific ground vehicle trafficability table. Provided to support future WARSIM-OneSAF interoperability.

· WD1_ (minimum traveled way WiDth): Supports determination of the traversability of the road by specific vehicles and resulting throughput. 

· WTC_ (Weather Type Category): Supports determination of the effects of precipitation on-road trafficability.

Road (as well as Road in Built-Up Area Centerline/Nexi) features also include:

· LOC_ (LOCation category): Provided to support cross-country obstacle analysis (e.g., elevated, on ground, depressed, etc.).

· LTN_ (Lane/Track Number): Supports determination of the traversability of the road by specific vehicles and resulting throughput. 

· MED_ (MEDian category): Supports determination of the traversability of the road by specific vehicles and resulting throughput. The presence of medians influences ease-of-use of both sides of the road for unidirectional traffic.

· NAM_ (NAMe): Provided for use in 2-D map displays (not provided for Road in Built-Up Area Centerline/Nexi features).

3.6.8.1.2 Railroad-related Features

Railroad (as well as Railroad in Built-Up Area Centerline/Nexus), Railroad Siding, and Railroad Yard Centerline/Nexus features include the following attributes:

· LOC_ (LOCation category): Provided to support cross-country obstacle analysis (e.g., elevated, on ground, depressed, etc.).

· LTN_ (Lane/Track Number): Supports determination of railroad throughput. 

· RGC_ (Railroad Gauge Category): Supports determination of the traversability of the railroad by specific vehicles and related logistics throughput.

· RRA_ (Railroad Power Source): Supports determination of the traversability of the railroad by specific vehicles as well as has specific implications for fuel consumption.

· RRC_ (RailRoad Categories): Supports determination of the traversability of the railroad by specific vehicles and related logistics throughput. Not applicable to Railroad Siding features.

· RSA_ (Railroad/Siding Spur Attribute): Supports determination of railroad storage capacity and throughput. Applicable to Railroad Siding features only.

Railroad Yard Centerline/Nexus features also include:

· CTL_ (Cumulative Track Length): Supports determination of railroad yard storage capacity.

Ground transportation support structure features generally include the following attributes:

· TUC_ (Transportation Use Category): Determines type of transportation route using the feature.

· LEN_ (LENgth): Determines the length of the transportation route supported by the structure; used for targeting and logistics analysis.

· LTN_ (Lane/Track Number): Supports determination of transportation route throughput as limited by the support structure (potential bottleneck).

· WD1_ (minimum traveled way WiDth): Supports determination of the traversability of the transportation route, as limited by the support structure, by specific vehicles and resulting throughput. 

· OHC_ (OverHead Clearance category: Supports determination of the traversability of the transportation route, as limited by the support structure, by specific vehicles and resulting throughput.

· DGEN (Damage, GENeral): Initially 0.0 (undamaged); provides basis for indicating extent of damage as a result of military operations.

3.6.8.1.3 Bridge/Causeway Features

Bridge and Causeway support structure features include the following additional attributes:

· LC4_ (Load Class type 4): Supports determination of the traversability of the structure by specific vehicles (based on weight and axle spacing) and resulting throughput.

· MCC_ (Material Composition Category): Provided to support weapons effect adjudication. 

· NOS_ (Number Of Spans): Provided to support targeting. Associated individual Bridge Span features include AOO_ and LEN_ attributes (also for targeting, plus intervisibility) as well as ITC_ (Interchange Traversability Code) to support on-road routing and logistics analysis. See Section 3.6.14.4 for the complete design for Bridge/Causeway features and associated Bridge Spans.

· OHB_ (Overall Height of Bridge): Provided to support intervisibility and air movement.

3.6.8.1.4 Ford Features

Ford features (represented as points) are unusual in that they “inherit” much of their attribution from the associated inland water feature. These attributes are as follows:

· BGL_ (Bank Gradient Left), BGR_ (Bank Gradient Right), BMC_ (Bottom Materials Composition),

· HYC_ (HYdrologic category), LOC_ (LOCation), PST_ (Physical STate category),

· STGJ (Surface Trafficability Group JSIMS), STGC (Surface Trafficability Group CCTT), STGS (Surface Trafficability Group SIMNET),

· TID_ (TIDal/non-tidal category), and

· WID_ (WIDth – as WD1_ in decimeters for consistency with other transportation features).

Providing these attributes directly in association with the Ford feature improves access performance in support of the modeling of river crossing operations. In addition, Ford features include AOO_ (Angle Of Orientation) and LEN_ (LENgth) in order to represent the implicitly lineal path of the ford across the associated inland water feature.

3.6.8.1.5 Airports

Airports are comprised of a number of features, including Control Tower, NAVAIDS, Airport Lighting, and Runways. Additionally, Airfields, Aprons, Taxiways and Heliports are found in the Surface Areals Coverage. Of the various associated attributes, the most important are those which affect sortie rate and air vehicle throughput as determined by runways:

· LEN_ (LENgth) and LEU_ (LEngth Usable), and

· RST_ (Road/Runway Surface Type): Supports determination of runway trafficability and the effects of precipitation. Can be used to infer construction material and sustainment engineering characteristics.

3.6.8.2 Spatial Characteristics

The Linear and Point Transportation Coverage generally is comprised of lineal features representing transportation “links” joined, or interrupted by, point features representing “junctions” (and potential points of interdiction). Together these form an arc-node network graph suitable for efficient logistics flow and throughput analysis. Bridge/Causeway features are unusual in that they are represented as complex features, composed in turn from Bridge Spans. The design of these features is addressed in greater detail in Section 3.6.14.

3.6.8.3 Abstract Features

Topographic data sources spatially represent most transportation as lineals, however in the case of low-resolution data sets what is often provided is merely an urban or railroad yard abstract upon which the road or rail network “impinges”. Specific connectivity between the “entering” and “exiting” networks is absent. This results in a transportation representation which is not a simple arc-node graph suitable for efficient on-road/rail path planning or logistics analysis. In order to reduce such a collection of lineals and areals to an arc-node graph, the concept of abstract nexi and centerline features has been developed in order to provide the “junctional connectivity” or “passage connectivity” of an urban or railroad yard area. These new abstract features are:

· AZ010
US-Railroad in Built-Up Area Centerline/Nexus

· AZ030
Road in Built-Up Area Centerline/Nexus

· AZ060
Railroad Yard/Marshaling Yard Centerline/Nexus

In conjunction with “regular” road and rail lineal features a full, directed, arc-node graph of on-road/rail movement can be represented and used by military modelers. These abstract transportation arcs are attributed similarly to other network arcs and can be treated identically by on-road/rail planners.

3.6.9 Administrative Boundaries Coverage

The Administrative Boundaries Coverage is designed to provide a complete characterization of well-known “control” lines or areas which may affect the conduct of military operations (generally by all services). All are drawn from 1:1M scale operational maps, and are therefore potentially relevant to JSIMS training events.

The specific features appearing in this coverage are listed in the following table along with the spatial type and attribute list for each feature.

Table 3‑9. Administrative Boundaries Coverage Features

Feature
Description
Spatial Type
Attributes

FA000
Administrative Boundary
LINE
BST_, NAM_, STC_, USE_

FA001
Administrative Area
AREA
ARE_, NA2_, NAM_, STC_

FA001
Administrative Area
POINT
NA2_, NAM_, STC_

FA020
Armistice Line
LINE
BST_, NAM_, STC_

FA030
Cease-Fire Line
LINE
BST_, NAM_, STC_

FA040
Claim Line
LINE
BST_, NAM_, STC_

FA050
Mandate Line/Convention Line
LINE
BST_, NAM_, STC_

FA060
Defacto Boundary
LINE
BST_, NAM_, STC_, USE_

FA070
Demilitarized Zone
AREA
ARE_, NA2_, NA3_, NAM_, STC_

FA110
International Date Line
LINE
STC_

FA170
Zone of Occupation
AREA
ARE_, NA2_, NA3_, NAM_, STC_

3.6.9.1 Attribution

All Administrative Boundaries Coverage features include at least the following attributes:

· BST_ (Boundary Status Type): Provided to support determination of degree of permanence and relevance of the boundary to military operations.

· NAM_ (NAMe), NA2_ (Second Name), and/or NA3_ (Classification Name): Provided to support determination of degree of relevance of the boundary to military operations, and for use in 2-D map displays.

· STC_ (Source Type Code): Intended to support lineage analysis internal to the TDFS process but also made available for TDB transmittal analysis; not used by the terrain compiler.

3.6.9.2 Spatial Characteristics

Essentially all Administrative Boundaries Coverage features are either lineal or areal.

3.6.9.3 Population of Boundaries

Administrative boundaries are populated in both the VMAP0 (1:1M scale) and VMAP1 (1:250K scale) vector data products from NIMA. Although it is the case that VMAP1 administrative boundaries are generally denser and better populated than in VMAP0, for the following reasons it was decided to only use administrative boundaries from VMAP0 (1:1M scale).

· Discussions with SMEs revealed that these features were not a critical requirement for the terrain databases; the consensus was that while they should prove useful, only minimal effort should be spent in populating them.

· It is not yet clear what exact use JSIMS military models will make of these features, if any; instead, it appears that the major users for these features will be the 2D Life Cycle Applications “plan view display” (PVD) and the C4ISR federates (where the trainee sits). It was therefore difficult to ascertain a solid rationale for populating them from the perspective of "utility".

· It is possible that exercise controllers will "build their own" as part of the exercise scenario generation process, and that this type of information may appear as specific control measures and other Military Model objects outside of the SNE. What the SNE would want/need to provide would be the "broad brush" background administrative boundaries, which would be exercise-independent (geopolitical boundaries, internationally-controlled areas, etc.).

· These features are not especially well attributed from the standpoint of automated deconfliction between two sources (most attributes are simple text strings).
 So using multiple data sources would probably introduce a difficult-to-resolve deconfliction problem during TDB development/integration.

· There is a single, deconflicted, worldwide source that avoids the deconfliction problem, provides coverage, and meets the "broad brush" goal – VMAP0.

3.6.10 Battlefield Elements Coverage

The Battlefield Elements Coverage is designed to provide a complete characterization of the terrain surface from the perspective of military fortifications or obstacles to cross-country movement. Obstacles of military origin, dynamically emplaced and breached, will only be created using LCA capabilities to “edit” the terrain, or via military models at runtime. 

The specific features appearing in this coverage are listed in Table 3-10 along with the spatial type and attribute set for each feature.

Table 3‑10. Battlefield Elements Coverage Features

Feature
Description
Spatial Type
Attributes

AH021
Cross Country Barrier
DIRECTED LINE
DEP_, HGT_, OTC_, WID_

AH025
Minefield
AREA
CBP_, MDV_, MID_, MIT_

AH030
Prepared Defensive Positions Area
AREA
AOO_, DGEN, NODP

AH031
Defensive Position
ABSTRACT
CCP_, PLCT, PLOC, VEPT

AH035
Infantry Trench
LINE
DEP_, DGEN, WID_

AH040
Prepared Defensive Region
COMPLEX
MFAL

AH080
Military Area
AREA
DGEN, MUC_

AM061
Hardened Aircraft Shelter
POINT
AOO_, DGEN, HGT_, LEN_, MCC_, PRO_, WID_

AM062
Tunnel Shelter
POINT
DGEN, OHC_, VEC_, WID_

AP041
Barrier
POINT
AOO_, HGT_, LEN_, OTC_, WID_

AQ041
Engineering Bridge
COMPLEX
BDC_, LC4_, LTN_, MCC_, NOS_, OHB_, OHC_, TUC_, UBD_, WD1_

AQ112
Breach Point/Lane
POINT
AOO_, LEN_, LTN_, WD1_

3.6.10.1 Attribution

All Battlefield Elements Coverage features include a variety of attributes specific to individual feature types (and functional uses), minimally the following:

· WID_ (WIDth), DEP_ (DEPth), and/or HGT_ (HeiGhT): These are provided to support combat engineering breaching operations as well as intervisibility analyses.

· STC_ (Source Type Code): Intended to support lineage analysis internal to the TDFS process but made available for TDB transmittal analysis; not used by the terrain compiler.

· DGEN (Damage, GENeral): Initially 0.0 (undamaged); provides basis for indicating extent of damage as a result of military operations. Applicable only to man-made features (e.g., seawalls, grain bins/elevators

Feature-specific attribution rationales are as follows:

· Cross Country Barrier: OTC_ (​Obstacle Type Category) is used to specify the type of obstacle, depending on which the values of HGT_ (HeiGhT) and DEP_ (DEPth) will apply to elevated or depressed portions of the obstacle, respectively, and are provided to support intervisibility as well as obstacle-breaching activities. WID_ (WIDth) is additionally provided to support obstacle-breaching activities. Default values for HGT_, DEP_, and WID_ are type-specific. These types of obstacles would be breached (see Breach Point/Lane), rather than damaged, therefore a DGEN attribute is not applicable.

· Minefield: CBP_ (Case Burial Percentage), MDV_ (Minefield Density Value) and MIT_ (MIne Type) are provided to support obstacle analysis and breaching activities. These types of obstacles would be breached (see Breach Point/Lane), rather than damaged, therefore a DGEN attribute is not applicable.

· Prepared Defensive Positions Area: AOO_ (Angle Of Orientation) specifies the predominant “forward” direction of the positions, DGEN (Damage GENeral) provides the basis for indicating extent of damage as a result of military operations, and NODP (Number Of Defensive Positions) specifies the total number of defensive positions within the feature.

· Defensive Position:  CCP_ (Construction Completion (Percent)) gives the percentage complete of the group of platoon positions, PLCT (Platoon Capacity, Total) gives the number of platoons, with associated equipment, which the position can accommodate, PLOC (Protection Level, Ordnance (Category)), which gives an enumerated description of the degree of protection against ordnance which a position provides for its contents, and VEPT (Vehicle, Equipment, or Personnel Type), which describes the type of vehicle, equipment or personnel using the position (which, for WARSIM, is limited to "Armored Vehicle (Generic)", "Infantry", and "Support Vehicle / Equipment (Generic)".

· Infantry Trench: Essentially a specialized type of prepared defensive position, however lineal in nature. DEP_ (DEPth) and WID_ (WIDth) support intervisibility and combat engineering uses. DGEN (Damage GENeral) provides the basis for indicating extent of damage as a result of military operations.

· Prepared Defensive Region:  MFAL (Military Force Alignment) gives the alignment of the military force responsible for the creation or maintenance of the feature.
· Military Area: Similar to a Built Up Area feature, it is characterized by MUC_ (Military Use Category), and DGEN (Damage GENeral) provides the basis for indicating extent of damage as a result of military operations.

· Hardened Aircraft Shelter: Similar to a Building feature, it is characterized by AOO_ (Angle Of Orientation), LEN_ (LENgth), WID_ (WIDth), and HGT_ (HeiGhT) which are provided to support efficient intervisibility analyses, as well as to potentially support higher-resolution targeting and weapons effects adjudication. Also provided are PRO_ (PROduct category) to support targeting, MCC_ (Material Composition Category) to support weapons effect adjudication, and DGEN (Damage GENeral) provides the basis for indicating extent of damage as a result of military operations.

· Tunnel Shelter: OHC_ (OverHead Clearance) and WID_ (WIDth) identify physical restrictions on entry/exit of materials for logistics purposes. VEC_ (VEhicle Capacity) supports total storage capacity for both movement staging and logistics analysis.

· Barrier: Essentially a specialized type of cross-country barrier, however (non-directed) lineal in nature and restricted to routes. OTC_ (​Obstacle Type Category) is used to specify the type of obstacle, and AOO_ (Angle Of Orientation), LEN_ (LENgth), WID_ (WIDth), and HGT_ (HeiGhT) which are provided to support intervisibility analysis and combat engineering activities. Barrier features will be removed as the result of combat engineering activities rather than either breached or damaged.

· Engineering Bridge: Similar to a Bridge feature; see Sections 3.6.8 and 3.6.14.

· Breach Point/Lane: Identifies specific breaches of Cross Country Barrier and Minefield features. Represented as a point, AOO_ (Angle Of Orientation) and LEN_ (LENgth) are provided to allow specific determination of the extent of the underlying barrier which has been breached. LTN_ (Lane/Track Number) and WD1_ (minimum traveled way WiDth) support determination of the traversability of the breach by specific vehicles and resulting throughput. Breach Point/Lane features will be removed as the result of mine relaying rather than being damaged.

3.6.10.2 Spatial Characteristics

Battlefield Elements Coverage features span the full gamut of the spatial representation spectrum, specific to the individual feature types.

Cross Country Barrier features are represented as a directed line in order to handle potential “side-to-side” asymmetry. For example, an anti-tank ditch (ATD) obstacle usually consists of a combination of ditch and berm. While impassable to crossing in both directions, for breaching operations it is much more difficult to breach from the ditch side than from the berm side (where the berm can be easily pushed into the ditch with conventional earth-moving equipment). By convention, the left side of the lineal feature is the downhill direction (or ditch).

Infantry Trench and Barrier features are represented as (undirected) lineals as, in general, they do not have important “side-to-side” asymmetry.

Areas of prepared defensive positions are represented by three interrelated features. WARSIM is modeling prepared defensive positions areas at the company level. The Prepared Defensive Positions Area (AH030) provides the geometry for the region. Abstractions of platoon level positions are associated within this area using the Defensive Position (AH031) feature but do not have specific geospatial locations. Thus they are represented as ABSTRACT features, which carry attribution but have no geospatial data. To provide the association between these Defensive Position abstractions and the geometry of the region, a COMPLEX feature, Prepared Defensive Region (AH040) is used. (Note that the attribute MFAL (Military Force Alignment) could have been associated with AH030 (Prepared Defensive Positions Area) instead of AH040 with the same effect.)
Engineering Bridge features are represented as complex types, as are civilian Bridge features; see Section 3.6.14 for additional information on the rationale behind this choice.

Breach Point/Lanes are represented as point features to support direct relationships to breached linear features (as topology). Consideration was given to an additional lineal representation to be used for breaching areal features (i.e., minefields), however this was decided against. The rationale for this decisions was that: according to doctrine breach lanes are straight, AOO_ and LEN_ along with a point location are sufficient to completely describe their “lineal characteristics”, and they aren’t especially easier to reason about as lineals (with topology) in the context of the areal feature breached.

3.6.11 Linear Connectivity/Distribution Coverage

The Linear Connectivity/Distribution Coverage is designed to provide a complete characterization of non-transportation networks of potential importance to logistics analysis. Excluding roads, rails, and waterways, these potentially include electric, communication, gas/oil, and potable water. Based on the availability of suitable source data (essentially non-existent for potable water, incomplete for oil/gas, variable for communications, fairly complete for electric) it was decided to capture the electric power distribution grid where provided, converting organized sequences of pylons into power transmission lines. Since oil/gas pipelines certainly represent potential ground movement obstacles, and current data source do not provide a reasonably fully-connected network, they were simply placed in the Linear and Areal Terrain Obstacles Coverage. Communication lines, as represented by Telephone/Telegraph Line features, have been included in the Linear Connectivity/Distribution Coverage, although there is no expectation that given current data sources they will provide a fully-connected network.

The specific features appearing in this coverage are listed in Table 3-11 along with the spatial type and attribute set for each feature.

Table 3‑11. Linear Connectivity/Distribution Coverage Features

Feature
Description
Spatial Type
Attributes

AT030
Power Transmission Line
LINE
HGT_, STC_

AT040
US-Power Transmission Pylon UK-Power Transmission Pylon/Pole
NODE
AOO_, HGT_, LEN_, STC_, WID_

AT040
US-Power Transmission Pylon UK-Power Transmission Pylon/Pole
POINT
AOO_, HGT_, LEN_, STC_, WID_

AT060
Telephone Line/Telegraph Line
LINE
HGT_, STC_

3.6.11.1 Attribution

Linear Connectivity/Distribution Coverage features may include the following types of attributes:

· The “connectivity” portion of the network, in general, should have attributes associated with measures of capacity and flow rate. In the case of electric power, however, these types of attributes are not present in the data sources (e.g., line voltage, number of lines); they are therefore not currently identified in the TCDM.

· Connected networks may create obstacles to movement (e.g., on-surface pipelines). In the case of Power Transmission Lines, potential air hazards/obstructions result for low-flying aircraft; hence HGT_ (HeiGhT) is populated to support air movement assessments. Similarly for Telephone Lines.

· Nodes in the distribution network may serve as potential targets or impediments to intervisibility. In the case of Power Pylons, this necessitates the standard set of Point Culture Coverage attributes:

· AOO_ (Angle Of Orientation), LEN_ (LENgth), WID_ (WIDth), and HGT_ (HeiGhT): These are provided to support efficient intervisibility analyses, as well as to potentially support higher-resolution targeting and weapons effects adjudication.

· STC_ (Source Type Code): Intended to support lineage analysis internal to the TDFS process but made available for TDB transmittal analysis; not used by the terrain compiler.

· DGEN (Damage, GENeral): Initially 0.0 (undamaged); provides basis for indicating extent of damage as a result of military operations.

3.6.11.2 Spatial Characteristics

All major Linear Connectivity/Distribution Coverage features are intended to be lineals, potentially with associated nodes and point features to represent possible targeted points of disruption. In the case of the electric power grid, Power Pylons remain available as potential point targets, however they are maintained in this coverage, rather than the Point Culture Coverage, in order to ensure that damage will clearly result in disruptions to the associated Power Transmission Line. A similar rationale would be followed for other, future, logistics networks which could be added (e.g., oil/gas).

3.6.12 Geotile Reference Coverage

The Geotile Reference Coverage is designed to provide a decomposition of a TDB into a set of standard GeoTile Reference System (GTRS) tiles bordered by horizontally “straight-line” Boundary Line features. These features are unique in having no attributes, but instead include elevation values for all coordinates. These elevation values are used to ensure edge-consistency of the terrain surface between adjacent geotiles. Similarly, linear and areal features are clipped to these tile boundaries; e.g., a lake crossing a tile boundary would be cut into two halves, resulting in two smaller lake “fragments” sharing a common boundary falling on a geotile Boundary Line.

Table 3‑12. Geotile Reference Coverage Features

Feature
Description
Spatial Type
Attributes

ZD013
Geographic Information Area
AREA
DMFA, GGI_, UIB_

ZD050
Boundary Line
3DLINE
-

See Section 3.6.2.2 for a discussion of ZD013 Geographic Information Area and its attributes.

3.6.13 Metadata Coverage

The Metadata Coverage is designed to provide a complete characterization of the data source used to populate regions of the Surface Areals Coverage. Due to the complexity of the areal feature fusion and deconfliction process for the Surface Areals Coverage, it was decided to simply identify data sources by the spatial extent of their use, rather than at the individual feature level. The Metadata Coverage includes Data Fusion Regions areal features for internal TDFS use; this data would not be provided as part of a database transmittal in SEDRIS. As discussed previously, all features in the other TCDM coverages include the STC_ (Source Type Code) attribute to capture lineage metadata.

3.6.14 Bridges, Causeways, and Overpasses

Bridges (and causeways) appear in the Linear and Point Transportation Coverage, but are significantly related to Linear and Point Hydrography Coverage features (and occasionally Linear and Areal Terrain Obstacles Coverage features). Because of the importance of their representation to on-road ground movement, targeting, the civilian environment, and logistics, they are addressed here separately from the specific coverages.

This section examines the role of bridge features (more generally, crossing features
: causeways, overpasses, engineering bridging) within JSIMS. Source data issues, bridge methodologies used by other simulation environments, and current plans for the implementation of bridge features and their effect on military models will be discussed.

3.6.14.1 Deficiencies in Source Data

Appropriate representation and inclusion of crossing features are critical to the success of training exercises using synthetic environments. Ground movement of military and civilian personnel, supplies, and vehicles is a major consideration in both real and synthetic environments, and the ability to allow or inhibit movement at crossing locations is critical. In addition, recent emphasis on training requirements to identify theater ballistic missile Transporter Erector Launcher (TEL) hide locations has increased the need for higher fidelity and resolution representations of highway overpasses and similar crossing structures offering potential hide sites to overhead observation.

Unfortunately, the types of NIMA-produced unclassified source data used to generate current and next generation SNE typically do not contain complete descriptions of crossing features. For the SNE modeler, this incomplete representation of crossing features requires additional ingenuity to create the level of completeness currently called for by training requirements.

The types of deficiencies in current source data, which must be accommodated, are illustrated in Figure 3-3, which shows a section of a NIMA prototype Feature Foundation Data (FFD) data set around the area of Al Basrah, Iraq.
 In the figure, locations of bridges are indicated with green dollar signs (“$”). It can be seen that while a number of bridges have been included in the data set, there are a number of locations where roads of all types cross water ditch features where no bridge feature is present. If these locations, which in the “real world” have bridges, were used in the SNE without modification, ground movement through this area would be inappropriately hampered. It should also be noted that no bridge feature is present where a road crosses the major river near the top center of the figure. Additionally, some text information is present in the source data, however it is of little use to the TDB developer.

As an additional example of the difficulty in gathering accurate crossing information from source data, the experience from the creation of the Conceptual Data Base by the Bellevue team for the Land DA is relevant. During the generation of this database four (4) 1º x 1º geodetic cells (within the SW Asia region) of source data from VMAP0, DFAD, and PITD were examined. At the conclusion of data processing the following bridge counts were found: VMAP0 = 0, DFAD = 0, PITD = 2983. While PITD is nominally 1:250K scale data and one would expect a higher bridge count, having no bridge features appear in the 1:1M VMAP0 or the 1:250K DFAD source is unexplainable.

Because the examples discussed are typical to almost all NIMA source data types currently available, methodologies based on the use of available source data and the subsequent derivation of crossing features must be developed to populate a representation of crossing features consistent with the requirements of the JSIMS Enterprise.

Figure 3-3: FFD Source Data around the city of Al Basrah, Iraq.

3.6.14.2 Bridge Representations in Previous Synthetic Environments

3.6.14.2.1 Background

Representation of bridge features has been problematic in previous SNE models. During the development and evolution of CBS, ModSAF, and CCTT SAF (and also of crewed simulators with visual subsystems), a number of approaches have been taken for the representation of bridges.

3.6.14.2.2 Bridge Representation in JointSAF/ModSAF

3.6.14.2.2.1 Earthen bridges

For earthen bridges, the terrain surface was sculpted to support the road surface. Although such bridge types do exist in the real world, previous systems (e.g., early ModSAF) used this bridge type for representational simplification of bridges that should span the obstacle. Typically used over rivers, an earthen bridge is effectively a dam and causes the obstacle feature to lack continuity at the bridge. There is no way for vehicles to move under earthen bridges.

3.6.14.2.2.2 Bridges as 3-D models for the visual system, generated from rules for SAF

These bridges were built as 3-D visual models and placed (often manually) to visually connect properly to the adjoining roads. When compiling for SAF, the bridges were “excluded” from the compiled database (otherwise they would have been represented as volume features in CTDB – the runtime database format – which are obstacles to mobility). The CTDB compiler instead generated an abstract representation of a bridge at every intersection of a road and river network. There was no guarantee of correlation between the visual database and the CTDB. Moreover, this approach did not support SAF representation of roads crossing areal water features, multiple bridge spans, or overpasses at the intersection of two roads.

3.6.14.2.2.3 Bridges as 3-D models with an invisible “deck” polygon to support traversal

This was the first representation of multiple elevation surfaces in CTDB. For the visual representation, the bridge is represented as a 3-D model. However, the model included one or more special “deck” polygons, which were treated similarly to terrain for SAF vehicle movement. Where these deck polygons overlapped terrain polygons, vehicle placement logic was added to place the vehicle appropriately on either the terrain underneath or the deck above. This implementation supported overpasses, underpasses, and the crossing of areal as well as linear obstacles. However, these bridge deck polygons did not affect intervisibility, and thus bridges could not provide the cover and concealment required by mobile military systems.

3.6.14.2.2.4 Dynamic bridges and cutting a trafficable way through the obstacle abstraction

The first ModSAF implementation of engineering bridges was for an Armor-Launched Vehicle Bridge (AVLB) crossing an obstacle represented abstractly (and not by the terrain geometry). The bridge was represented by cutting the obstacle feature into two parts, with a trafficable lane inserted between them. Later this approach was modified to allow vehicles to traverse an engineering bridge (represented as a dynamic entity) without cutting the obstacle abstraction.

3.6.14.2.2.5 Multiple elevation surface (MES) bridges

MES bridges are represented as 3-D models that include special, topologically connected, abstractions called apertures and enclosures. A simple bridge would be represented by an enclosure representing the volume region extending above the bridge deck and having an aperture at each end. For bridges supporting movement underneath, there is another enclosure defining the trafficable region under the bridge deck, again with apertures at each end (oriented normal to the direction of movement). This approach can be computationally expensive when vehicles are traversing over and under the bridges, but has been judged most appropriate for virtual (entity based) simulations with visualization requirements.

3.6.14.2.3 Bridge Representation in CCTT SAF 

In CCTT SAF, bi-level terrain is supported for overpasses and bridges. The representation of bridges allows for multiple “z” values at a given (x, y) location. The bridge supports, for example, run vertically from the ground to the span and are recognized by models for munitions impact, line of sight, collision detection and obstacle avoidance. The bridge spans are recognized by the same algorithms as the supports, and are also used by the cover and concealment algorithms to allow the entities to find overhead cover. CCTT also supports destructible bridges that can be damaged or destroyed via the munitions impact detection algorithm. That algorithm uniquely identifies the bridge, and the detonation Protocol Data Unit (PDU) identifies the bridge explicitly. When the bridge is destroyed the span is removed.

Bridges are also used in CCTT for unit level route planning. A functional requirement of CCTT is the ability to route vehicles over road networks that exist in the simulation database. Road networks in CCTT are represented as a graph topology that is searched using an iterative-deepening A* algorithm during both runtime and pre-exercise to find unit level road routes. Destructible bridges in CCTT are represented in the graph as a collection of dynamic segments. The dynamic segments are used to insure that bridges that the requesting unit knows have been destroyed are not included in the road routes that are generated. When a new road route is requested, an awareness state that is maintained by the unit is used to indicate which of the bridges that unit knows is destroyed. The awareness state and the dynamic segments are used to update the topology of road network so that known destroyed bridges are not used when planning road routes. 

3.6.14.2.4 Bridge Representation in CBS 

Corps Battle Simulation (CBS), the US Army training system WARSIM will nominally replace, represents bridges using two different methodologies depending on the version of the system used.

3.6.14.2.4.1 CBS Version 1.5.3

CBS version 1.5.3 uses a hexagon shaped grid system overlaid on an image of a map used to identify the exercise region terrain. Rivers lie along hex edges, and therefore do not accurately represent the “real” locations of these features. Roads are represented geographically as line segments from the center of a cell to an edge of the hex. 

From: Corps Battle Simulation (CBS) Version 1.5 Analyst’s Guide Volume 1, Ground, March 1995:
Bridges in CBS V 1.5.3 are modeled as either Fixed or Engineer. Fixed bridges are contained in the terrain database and read in at simulation start-up. Fixed bridges may also be constructed during the simulation through Engineer tasks. Both fixed and engineer bridges may be destroyed through Engineer tasks, artillery fire, and air-to-ground fire. Only one fixed bridge may reside on a hex edge, but there is no limit to the number of engineer bridges on a hex edge.

Fixed Bridges: The CBS terrain database contains an item that specifies the presence or absence of a fixed bridge crossing a hex boundary where there is a river. The data values are 0 = No Bridge, 1 = Bridge.

The capability of a fixed bridge is represented in two ways: first, as a real number between 0 and 1, and second as an integer multiple of 10%. The first representation is used for attribution and repairs; the second is used for ground movement calculation and as a target-selection threshold for artillery and air missions. Fixed bridges specified in the terrain database are considered fully capable at simulation start.

Engineer Bridges: Engineer bridges may exist across rivers, antitank ditches (ATDs), and road craters. Several types of Engineer bridges are available. On the Blue Force side, Armored Vehicle LaunchedBridges (AVLBs), Engineer Fixed Bridges, and Floating Bridges are available. On the Opposition Force side, AVLBs, PMPs, and TMMs, are available.

Each engineer bridge consists of a number of bays. The number of bays used to construct an engineer bridge varies with the bridge type and river type. The number of bridge bays per river is defined in the database arrays BLUEFOR.ENG.BRIDGE.BAYS and OPFOR.ENG.BRIDGE.BAYS. Antitank ditches and point obstacles are treated like small rivers when determining the numbers of bays per bridge.

Engineer bridges may be constructed, removed, and destroyed through Engineer tasks. The Engineer tasks may be ordered explicitly or may be initiated automatically when the unit is crossing and ATD or point obstacle, as defined in the unit’s move order. AVLBs that are constructed across ATD, and point obstacles are automatically removed once the unit reaches the other side.

3.6.14.2.4.2 CBS Version 1.5.4 

CBS Version 1.5.4 represents a major upgrade to the training simulation. Most relevant to this discussion, V1.5.4 has eliminated the use of the Hex Grid system and instead uses Triangular Irregular Network (TIN) polygons to represent the terrain surface. This upgrade allows for a much higher level of terrain accuracy, including the ability to locate rivers, roads, and urban areas at higher fidelity and resolution than in previous CBS versions. As in earlier versions of CBS, bridges are represented as point features.

Bridge attribution in version 1.5.4 was also upgraded. In this version information for each bridge includes: road and road type associated with the bridge, river and river type associated with the bridge, the latitude and longitude (in degrees) of the center point of the bridge, the Military Load Class, and bridge orientation (degrees) are also provided.

3.6.14.3 Bridge Representation Derived Requirements

1. Bridge features shall be constructed such that vehicles can cross hydrographic or physiographic obstacle features.

2. Multiple span bridges shall be constructed so as to be able to sustain span-specific damage.

3. Bridge representation shall provide obstruction of geometric line of sight, e.g., from overhead viewing of a transporter-erector-launcher (TEL) hiding under the bridge.

4. Bridge overpasses that pass over a traversable way (e.g., road, railroad, gully) shall be constructed such that vehicles can simultaneously move over the bridge and under the bridge.

5. Bridge features shall provide an indication as to whether or not a vehicle can traverse from one transportation network traveling in a given direction to an intersecting (e.g., orthogonal) transportation network traveling in another given direction.

6. Note: For the JSIMS SNE, it is not required to explicitly represent cloverleaves, off-ramps, and on-ramps.

7. Bridge representation shall support visualization of bridges as 3-D models (WARSIM FOC).

3.6.14.4 Bridge Representation Design

The initial design for representing a bridge was an appropriately attributed arc
 in a transportation network. Each pair of adjoining vertices in the arc would define an edge representing a span. While this approach works well for bridges over water and other obstacles, it does not naturally support over/under relationships for either overpasses or the effects of an interchange.

To support these requirements, represent bridge spans were instead represented as nodes (as shown in Figure 3-4), typically in a transportation linear feature (although engineer emplaced bridge spans may be represented as isolated nodes on a hydrologic, terrain, or battlefield obstacle). For geometric line of sight calculations, 2-D displays or 3-D visualization, the bridge spans can be expanded from the node abstraction to physical geometry. The convention adopted is that the location of the span node is at the center of the span; these relationships are graphically illustrated in Figure 3-4.

Figure 3-4: Relationships between road, spans, and obstacles

Each span node has attributes for the geometry of the span: angle of orientation and length. The bridge feature is a collection of (normally abutting) spans and is represented as a complex feature including a table of the spans of which it is comprised. The bridge feature is attributed with span-independent attributes including load class, number of lanes, material composition, name, number of spans, overall height of the bridge, overhead clearance, transportation use, and trafficable width. 

For overpasses, the over/under relationship can be inferred from the angle of orientation of the span. The span orientation should align with one of the transportation networks; it is this transportation network which crosses over the other.

To support proper vehicle movement at interchanges, a new attribute of the span is defined, called the Interchange Traversability Code (ITC_). The ITC_ is defined as 8-bit quantity with each bit specifying whether it is possible to turn left or right at the interchange. To unambiguously define ITC_, the four segments entering the interchange (bridge span) node must be numbered. Let 1 represent the segment which enters the node with the same heading as the bridge span Angle of Orientation (AOO); the other segments are numbered sequentially in the counterclockwise direction, as shown in Figure 3-5.

Figure 3-5: Numbering of road segments at crossings

We assume it is always possible to traverse straight through on either route and that it is impossible to make a U-turn at the interchange. A turn table can then be constructed as described in Table 3-16.

Table 3‑16. Turn Table Definition

From Segment
To Segment
Turn possible? (0 = no, 1 = yes)

1
2
{0,1}

1
4
{0,1}

2
3
{0,1}

2
1
{0,1}

3
4
{0,1}

3
2
{0,1}

4
1
{0,1}

4
3
{0,1}

The table entries in the third column from top to bottom are used to build an eight-bit code from left to right. The resulting ITC_ attribute is defined as follows:

ITC_
Interchange Traversability Code

short integer

0 – 255 
as defined from the turn table

997
Unknown

998
Not Applicable

999
Other

Default values for ITC_ will depend of the road feature type and attribute values as shown in Table 3-17.

Table 3‑16. Deriving the ITC_ Value

Overpass feature type
Overpass feature attributes affecting ITC
Underpass feature type
Underpass feature attributes affecting ITC
ITC derivation logic or value

AP030
WD1_
AP030
WD1_    RST_     WTC_
· If RST_ for underpass feature is not equal to 1 (hard paved), then the ITC_ = 0.

· If WTC_ for underpass feature is not equal to 1 (all weather), then the ITC_ = 0.

· If WD1_ for either the overpass or underpass is greater than or equal to 200 dm. (four lanes), then the TC_ = 255.

· If WD1_ for both the overpass and underpass are less than 200 dm., then the ITC_ is randomly chosen.

AP030

AP010

· ITC = 0

AP030

AN010

· ITC = 0

AN010

AP030 AP010

· ITC = 0

The TDFS will allow interactive specification of ITC_ values. This will allow the user to take, for example, cloverleaves defined in FFD and translate them to the ITC_ abstraction.

3.6.14.5 Engineer Emplaced Bridges

Bridges placed at exercise initialization or runtime (e.g., pontoon bridge, medium girder bridge, or heavy assault bridge) will not normally be connected to an existing road network. Hence the bridge spans will typically be isolated nodes. However, the node spans will have length and orientation attributes, and ground vehicle mobility can be subsequently determined based on whether or not the bridge spans the obstacle and the characteristics of the bridge type.

3.6.14.6 Use in JSIMS Runtime Environment

In the JSIMS runtime system bridges will be represented as nodes that can be part of a transportation network or can be isolated in the case of dynamically placed bridges (engineering bridges). The node represents a span of a bridge (or causeway) and contains enough attribution (orientation and length) so that the geometry of the span can be derived. The geometry, for example, can be used by models in JSIMS for targeting purposes and for display purposes on the JSIMS PVD. To allow for bridges that contain multiple spans, a separate bridge feature will be used. The bridge feature will contain a list of nodes that represents each span of the bridge. The bridge feature will contain a set of attributes that is independent of the collection of spans such as number of lanes, number of spans, number of damaged spans and load class. These two representations allow a great deal of flexibility in the runtime system. Models can query on the bridge feature or can query on the individual spans.

Bridges will be used in JSIMS for unit level route planning. Road networks in JSIMS will be represented as a graph topology that is searched using an A* algorithm during runtime and pre-exercise to find unit level road routes. The caller will determine the quality of the routes. The caller will supply a cost function to the A* algorithm, this cost function is used by the A* algorithm to determine how good or bad a given route segment is when the road network is being searched. For example, if a unit is restricted to bridges of a particular load class then when the cost of a segment is being determined the bridges on that segment can be used to greatly increase the cost of the segment if they are of the wrong load class. This will force the routing algorithm to look for another route. This approach allows the caller to generate very customized routes and allows the SNE to concentrate on the representation of the road and crossings network rather than how the military model will use the network when routing.

3.6.14.6.1 Over/Under Logic for Specific Crossing Types

For routing purposes, overpasses are inserted into the road network when the network is being created. If a bridge node is identified to be an overpass, then the orientation of the overpass is used to determine which transportation network would intersect the overpass. Each portion of the transportation network that the overpass is on will have an overpass node inserted in its list of nodes. This will allow the overpass to be destroyed and ensures that the overpass and underpass will both be interdicted. The topology between the overpass and the road running under it is not created, this ensures that overpass is treated correctly in the routing system. Military units that are routing across the overpass cannot use the road under it for routing, and units using the underpass cannot use the overpass for routing purposes.

3.6.14.6.2 Bridges Placed at Exercise-Initialization or Runtime

The exercise controller can create bridges by using services that will be available in the JSIMS PVD and SNE runtime services; the location for the bridge, its type, and all of its attributes must be specified. The creation of bridges during pre-exercise and during runtime allow for the flexibility of creating high value targets in the SNE and for representing combat engineering mobility operations.
4. JSIMS TCDM Lineage

5. JSIMS TCDM Feature Set Analysis

6. JSIMS TCDM Attribute Definitions and Applicable Features

7. JSIMS TCDM Feature Attribute Allowable Values

8. JSIMS TCDM Vector Feature Mappings

8.1 VMAP0 Vector and Attribute Mappings

FSA Feature Code
Feature Name
TCDM Feature Type
FSA Attributes
Derivation of Attribute Values
Source FACC
Source Type
Source Attributes
Source Coverage
Source Feature Name
Vector Mapping Comments
FSA Notes

AA010
Mine
AREA


AA010
POINT
-
IND
Mine/Quarry
Expand Point, Line to Area.
Replace point with hexagon of area of 90,000 sq. M. Retain source areal shape.   Default line width = 300M.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








DGEN
0


Damage, General








STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number





AA010
Mine
AREA


AA010
AREA
MIN
IND
Mine/Quarry
Expand Point, Line to Area.
Replace point with hexagon of area of 90,000 sq. M. Retain source areal shape.   Default line width = 300M.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








DGEN
0


Damage, General








STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number





AA012
Quarry
AREA







Does not occur in source.


AA012
Quarry
LINE

LINE





Does not occur in source.
 

AA040
Rig/ Superstructure
POINT







Does not occur in source.


AA050
Well
POINT


AA050
POINT
TXT
IND
Well

Keep only if PRO_ = 116 (WATER) else see AA052.




DGEN
0


Damage, General








HYC_
8 (Perennial /Permanent)


Hydrological Category








PST_
2 (Liquid)


Physical State Category



 




SCC_
9 (Freshwater /Potable)


Spring/Well Characteristic Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





AA050
Well
POINT


AA050
POINT
TXT
IND
Well

Keep only if PRO_ = 116 (WATER) else see AA052.




DGEN
0


Damage, General








HYC_
8 (Perennial /Permanent)


Hydrological Category








PST_
2 (Liquid)


Physical State Category



 




SCC_
9 (Freshwater /Potable)


Spring/Well Characteristic Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





AA052
Oil/ Gas Field
AREA


AA052
AREA
MIN
IND
Oil/Gas Field
Expand Point to Area.
Replace point with hexagon of default area 90,000 sq. M. For clustered points of type AA052 or (AA050, with source PRO = 38 (gas) or 67 (oil)), perform clustering analysis and replace by area. Well distance tolerance is 300M, minimum of 2 wells per field. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








DGEN
0


Damage, General








STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




STP_
Derived from FAO/WES.


Soil Type



Derived from FAO/WES if valid STP is missing from source data.




SWC_
1 (Dry)


Soil Wetness Condition








UID_
Derived from database production.


Feature Identification Number





AA052
Oil/ Gas Field
AREA


AA052
POINT
TXT
IND
Oil/Gas Field
Expand Point to Area.
Replace point with hexagon of default area 90,000 sq. M. For clustered points of type AA052 or (AA050, with source PRO = 38 (gas) or 67 (oil)), perform clustering analysis and replace by area. Well distance tolerance is 300M, minimum of 2 wells per field. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








DGEN
0


Damage, General








STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




STP_
Derived from FAO/WES.


Soil Type



Derived from FAO/WES if valid STP is missing from source data.




SWC_
1 (Dry)


Soil Wetness Condition








UID_
Derived from database production.


Feature Identification Number





AC000
Processing Plant/ Treatment Plant
AREA


AC000
POINT
TXT
IND
Processing Plant/Treatment Plant
Expand Point, Line to Area.
Replace point with rectangle as default shape If computed area >= 90,000 sq. M then represent as an Area.  Default line width = 200M.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








DGEN
0


Damage, General








HGT_
10


Height Above Surface Level



 




PRO_
0 (Unknown)


Product Category



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number





AC000
Processing Plant/ Treatment Plant
POINT


AC000
POINT
TXT
IND
Processing Plant/Treatment Plant
Expand Point, Line to Area.
If computed area < 90,000 sq. M then represent as Point. Default Size: 200Mx200Mx10M.




AOO_
0


Angle of Orientation








DGEN
0


Damage, General








HGT_
10


Height Above Surface Level



 




LEN_
200


Length/Diameter



 




PRO_
0 (Unknown)


Product Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number








WID_
200


Width



 

AC010
Blast Furnace
POINT







Does not occur in source.


AC020
Catalytic Cracker
POINT







Does not occur in source.


AC030
Settling Basin/ Sludge Pond
AREA







Does not occur in source.


AC040
Oil/ Gas Facilities
AREA


AC040
POINT
TXT
IND
Oil/Gas Facilities
Expand Point to Area.
Replace by rectangle as default shape. Default Size: 300Mx300Mx15M.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



 




DGEN
0


Damage, General








HGT_
15


Height Above Surface Level



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number





AD010
US-Power Plant UK-Power Station
AREA


AD010
POINT
TXT
UTIL
Power Plant
Expand Point to Area.
If computed area >= 90,000 sq. M then represent as Area. Expand point to square of area 90,000 sq. M as default shape.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








DGEN
0


Damage, General








HGT_
20


Height Above Surface Level



 




PPC_
7 (Internal Combustion)


Power Plant Category



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number





AD010
US-Power Plant UK-Power Station
POINT


AD010
POINT
TXT
UTIL
Power Plant
Expand Point to Area.
If computed area < 90,000 sq. M then represent as a Point. If area is not computable then represent as Point. Default Size: 200Mx200Mx20M.




AOO_
0


Angle of Orientation








DGEN
0


Damage, General








HGT_
20


Height Above Surface Level



 




LEN_
200


Length/Diameter



 




PPC_
7 (Internal Combustion)


Power Plant Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number








WID_
200


Width



 

AD030
Substation/ Transformer Yard
AREA


AD030
POINT
TXT
UTIL
Substation/Transformer Yard
Expand Point to Area.
If computed area >= 90,000 sq. M then represent as Area. Replace point with square of area of 90,000 sq. M as default shape. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








DGEN
0


Damage, General








HGT_
7


Height Above Surface Level



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number





AD030
Substation/ Transformer Yard
POINT


AD030
POINT
TXT
UTIL
Substation/Transformer Yard
Expand Point to Area.
If computed area < 90,000 sq. M then represent as a Point. If area is not computable then represent as Point. Default Size: 40Mx40Mx7M.




AOO_
0


Angle of Orientation








DGEN
0


Damage, General








HGT_
7


Height Above Surface Level



 




LEN_
40


Length/Diameter



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number








WID_
40


Width



 

AD040
Nuclear Reactor
POINT







Does not occur in source.


AE010
Assembly Plant
AREA







Does not occur in source.


AE010
Assembly Plant
POINT







Does not occur in source.


AF010
Chimney/ Smokestack
POINT







Does not occur in source.


AF030
Cooling Tower
POINT







Does not occur in source.


AF040
Crane
POINT







Does not occur in source.


AF070
Flare Pipe
POINT







Does not occur in source.


AH021
Cross Country Barrier
DIRECTED LINE







Does not occur in source.


AH025
Minefield
AREA







Does not occur in source.
ExInit only.

AH030
Prepared Defensive Positions Area
AREA







Does not occur in source.
ExInit only. 

AH035
Infantry Trench
LINE







Does not occur in source.
ExInit only. 

AH080
Military Area
AREA







Does not occur in source.
ExInit only.

AJ050
Windmill
POINT







Does not occur in source.


AK030
Amusement Park
AREA







Does not occur in source.


AK030
Amusement Park
POINT







Does not occur in source.
If computed area < 90,000 sq. M then represent as a Point. If area is not computable then represent as Point. Note: NSC recommended mapping to AL020 (Built-Up Area); it has been maintained as a feature to specify unique default attribute values. Default Size: 275Mx225Mx10M.




AOO_
0


Angle of Orientation








DGEN
0


Damage, General








HGT_
10


Height Above Surface Level



 




LEN_
275


Length/Diameter



 




NAM_
Null


Name



 




PPT_
999 (Other)


Populated Place Type



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number








USE_
120 (Recreational)


Usage



 




WID_
225


Width



 

AK110
Grandstand
AREA







Does not occur in source.


AK110
Grandstand
POINT







Does not occur in source.


AK130
US-Race Track UK-Race Track/ Race Course
AREA


AK130
AREA
-
POP
Race Track
Expand Point to Area.
If computed area is >= 90,000 sq. M then replace point with hexagon of area of 90,000 sq. M. If area cannot be computed then retain as Point. Note: NSC recommended mapping to AL020 (Built-Up Area); it has been maintained as a feature to specify unique default attribute values.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








DGEN
0


Damage, General








HGT_
10


Height Above Surface Level



 




NAM_
Null


Name



 




PPT_
999 (Other)


Populated Place Type



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




STP_
Derived from FAO/WES.


Soil Type



Derived from FAO/WES if valid STP is missing from source data.




SWC_
1 (Dry)


Soil Wetness Condition








UID_
Derived from database production.


Feature Identification Number








USE_
120 (Recreational)


Usage



 

AK130
US-Race Track UK-Race Track/ Race Course
POINT


AK130
AREA
-
POP
Race Track
Collapse Area and Line to Point.
If computed area < 90,000 sq. M then represent as a Point. If area is not computable then represent as Point. Note: NSC recommended mapping to AL020 (Built-Up Area); it has been maintained as a feature to specify unique default attribute values. Default Size: 275Mx250x10M.




AOO_
0


Angle of Orientation








DGEN
0


Damage, General








HGT_
10


Height Above Surface Level



 




LEN_
275


Length/Diameter



 




NAM_
Null


Name



 




PPT_
999 (Other)


Populated Place Type



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number








USE_
120 (Recreational)


Usage



 




WID_
250


Width



 

AK160
US-Stadium/ Amphitheater UK-Stadium/ Amphitheatre
AREA


AK160
POINT
TXT
POP
Stadium/Amphitheater
Expand Point to Area.
If computed area is >= 90,000 sq. M then replace point with hexagon of area of 90,000 sq. M. If area cannot be computed then retain as Point. Note: NSC recommended mapping to AL020 (Built-Up Area); it has been maintained as a feature to specify unique default attribute values.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








DGEN
0


Damage, General








HGT_
20


Height Above Surface Level



 




NAM_
Null


Name



 




PPT_
999 (Other)


Populated Place Type



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number








USE_
120 (Recreational)


Usage



 

AK160
US-Stadium/ Amphitheater UK-Stadium/ Amphitheatre
POINT


AK160
POINT
TXT
POP
Stadium/Amphitheater
Collapse Area and Line to Point.
If computed area < 90,000 sq. M then represent as a Point. If area is not computable then represent as Point. Note: NSC recommended mapping to AL020 (Built-Up Area); it has been maintained as a feature to specify unique default attribute values. Default Size: 275Mx275Mx20M.




AOO_
0


Angle of Orientation








DGEN
0


Damage, General








HGT_
20


Height Above Surface Level



 




LEN_
275


Length/Diameter



 




NAM_
Null


Name



 




PPT_
999 (Other)


Populated Place Type



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number








USE_
120 (Recreational)


Usage



 




WID_
275


Width



 

AL015
Building
AREA


AL015
POINT
TXT
POP
Building
Expand Point, Line to Area.
If computed area is >= 90,000 sq. M then replace point with square of area of 90,000 sq. M. If area is not computable then represent as Point. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








BFC_
0 (Unknown)


Building Function Category



 




DGEN
0


Damage, General








HGT_
10


Height Above Surface Level



 




PRO_
0 (Unknown)


Product Category



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number





AL015
Building
POINT


AL015
POINT
TXT
POP
Building
Expand Point, Line to Area.
If computed area < 90,000 sq. M then represent as a Point. Default Size: 50Mx50Mx10M.




AOO_
0


Angle of Orientation








BFC_
0 (Unknown)


Building Function Category



 




DGEN
0


Damage, General








HGT_
10


Height Above Surface Level



 




LEN_
50


Length/Diameter



 




PRO_
0 (Unknown)


Product Category








STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number








WID_
50


Width



 

AL020
Built-Up Area
AREA


AL020
POINT
NAM
POP
Built-Up Area
Expand Point to Area.
If computed area is >= 90,000 sq. M then replace point with hexagon of area of 90,000 sq. M. If area cannot be computed then retain as Point. Map AI020 (Mobile Home/Mobile Home Park) to AL020. Map AL045 (Complex Outline) to AL020 with USE_ = 0 (Unknown)  if area >= 90,000 sq. M. Create nexi if necessary to obtain continuity of incoming/outgoing rail lines/roads (see AZ010 and AZ030).




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








DGEN
0


Damage, General








HGT_
15


Height Above Surface Level



 




NAM_
NAM


Name



 




PPT_
999 (Other)


Populated Place Type



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number








USE_
USE


Usage



 

AL020
Built-Up Area
POINT


AL020
POINT
NAM
POP
Built-Up Area
Expand Point to Area.
If computed area < 90,000 sq. M then represent as a Point. Default Size: 250Mx250Mx15M. Map AI020 (Mobile Home/Mobile Home Park) to AL020. Map AL045 (Complex Outline) to AL020 (point) if area < 90,000 sq. M with default size = 200Mx100Mx15M and Use_ = 0 (unknown).




AOO_
0


Angle of Orientation








DGEN
0


Damage, General








HGT_
15


Height Above Surface Level



 




LEN_
250


Length/Diameter



 




NAM_
NAM


Name



 




PPT_
999 (Other)


Populated Place Type



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number








USE_
44 (Residential)


Usage



 

AL105
Settlement
AREA


AL105
POINT
TXT
POP
Settlement
Expand Point to Area.
If computed area < 90,000 sq. M then represent as a Point. Note: NSC recommended mapping to AL020 (Built-Up Area); it has been maintained as a feature to specify unique default attribute values. Default Size: 275Mx275Mx10M.




AOO_
0


Angle of Orientation








DGEN
0


Damage, General








HGT_
10


Height Above Surface Level



 




LEN_
275


Length/Diameter



 




NAM_
Null


Name



 




PPT_
99 (Inland Village)


Populated Place Type



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number








USE_
44 (Residential)


Usage



 




WID_
275


Width



 

AL105
Settlement
POINT


AL105
POINT
TXT
POP
Settlement
Expand Point to Area.
If computed area < 90,000 sq. M then represent as a Point. Note: NSC recommended mapping to AL020 (Built-Up Area); it has been maintained as a feature to specify unique default attribute values. Default Size: 275Mx275Mx10M.




AOO_
0


Angle of Orientation








DGEN
0


Damage, General








HGT_
10


Height Above Surface Level



 




LEN_
275


Length/Diameter



 




NAM_
Null


Name



 




PPT_
99 (Inland Village)


Populated Place Type



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number








USE_
44 (Residential)


Usage



 




WID_
275


Width



 

AL135
Native Settlement
AREA


AL135
POINT
NAM
POP
Native Settlement
Expand Point to Area.
If computed area is >= 90,000 sq. M then replace point with hexagon of area of 90,000 sq. M. If area cannot be computed then retain as Point. Note: NSC recommended mapping to AL020 (Built-Up Area); it has been maintained as a feature to specify unique default attribute values. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








DGEN
0


Damage, General








HGT_
5


Height Above Surface Level



 




NAM_
Null


Name



 




PPT_
1 (Native Settlement)


Populated Place Type



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




STP_
Derived from FAO/WES.


Soil Type



Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition








UID_
Derived from database production.


Feature Identification Number








USE_
44 (Residential)


Usage



 

AL135
Native Settlement
POINT


AL135
POINT
NAM
POP
Native Settlement
Expand Point to Area.
If computed area < 90,000 sq. M then represent as a point. If area is not computable then represent as Point. Note: NSC recommended mapping to AL020 (Built-Up Area); it has been maintained as a feature to specify unique default attribute values. Default Size: 200Mx200Mx5M.




AOO_
0


Angle of Orientation








DGEN
0


Damage, General








HGT_
5


Height Above Surface Level



 




LEN_
200


Length/Diameter



 




NAM_
Null


Name



 




PPT_
1 (Native Settlement)


Populated Place Type



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number








USE_
44 (Residential)


Usage



 




WID_
200


Width



 

AL200
Ruins
AREA


AL200
POINT
TXT
POP
Ruins
Expand Point to Area.
If computed area is >= 90,000 sq. M then replace point with hexagon of area of 90,000 sq. M. If area cannot be computed then retain as Point. Note: NSC recommended mapping to AL020 (Built-Up Area); it has been maintained as a feature to specify unique default attribute values.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








DGEN
0


Damage, General








HGT_
5


Height Above Surface Level



 




NAM_
Null


Name



 




PPT_
999 (Other)


Populated Place Type



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




STP_
Derived from FAO/WES.


Soil Type



Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition








UID_
Derived from database production.


Feature Identification Number








USE_
123 (Tourist)


Usage



 

AL200
Ruins
POINT


AL200
POINT
TXT
POP
Ruins
Expand Point to Area.
If computed area < 90,000 sq. M then represent as a Point. Default Size: 250Mx250Mx5M.




AOO_
0


Angle of Orientation








DGEN
0


Damage, General








HGT_
5


Height Above Surface Level



 




LEN_
250


Length/Diameter



 




NAM_
Null


Name



 




PPT_
999 (Other)


Populated Place Type



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number








USE_
123 (Tourist)


Usage



 




WID_
250


Width



 

AL210
Snow Shed/ Rock Shed
LINE


AL210
POINT
TUC
TRANS
Snow Shed/Rock Shed
Expand Point to Line.
Default length = 30M.




DGEN
0


Damage, General








LEN_
30


Length/Diameter








LTN_
Derrived from associated road feature.


Lane/Track Number



Derived from associated road feature.




OHC_
5


Overhead Clearance Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




TUC_
TUC


Transportation Use Category



 




UID_
Derived from database production.


Feature Identification Number








WD1_
Derive.


Minimum Traveled Way Width



Assume 1 lane = 50 DM; WD1_ = 50 x LTN_.

AL240
Tower (Non-Communication)
POINT


AL240
POINT
TXT
IND
Tower (Non-Communication)

Default Size: 5Mx5Mx30M.




AOO_
0


Angle of Orientation








DGEN
0


Damage, General








HGT_
30


Height Above Surface Level



 




LEN_
5


Length/Diameter



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




TTC_
0 (Unknown)


Tower Type Category



 




UID_
Derived from database production.


Feature Identification Number








WID_
5


Width



 

AL260
Wall
LINE


AL260
LINE
-
BND
Wall
Discard Point.
Runtime damage is represented by Breach Point/Lane (AQ112) feature(s) rather than by the homogeneous Damage, General (DGEN).




HGT_
2


Height Above Surface Level








MCC_
62 (Masonry (Brick/Stone))


Material Composition Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





AM010
Depot (Storage)
AREA


AM010
POINT
TXT
IND
Depot (Storage)
Expand Point to Area.
If computed area is >= 90,000 sq. M then replace by Area. Replace point with square of area of 90,000 sq. M.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








DGEN
0


Damage, General








HGT_
10


Height Above Surface Level



 




PRO_
0 (Unknown)


Product Category



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number





AM010
Depot (Storage)
POINT


AM010
POINT
TXT
IND
Depot (Storage)
Expand Point to Area.
If computed area is < 90,000 sq. M then represent as a Point. If area is not computable then represent as a point. Default Size: 200Mx150Mx10M.




AOO_
0


Angle of Orientation








DGEN
0


Damage, General








HGT_
10


Height Above Surface Level



 




LEN_
200


Length/Diameter



 




PRO_
0 (Unknown)


Product Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number








WID_
150


Width



 

AM020
Grain Bin/ Silo
LINE







Does not occur in source.


AM020
Grain Bin/ Silo
POINT







Does not occur in source.


AM030
Grain Elevator
LINE







Does not occur in source.


AM060
Storage Bunker/ Storage Mound
POINT







Does not occur in source.


AM061
Hardened Aircraft Shelter
POINT







Does not occur in source.
ExInit only.

AM062
Tunnel Shelter
POINT







Does not occur in source.
ExInit only.

AM070
Tank
POINT


AM070
POINT
TXT
IND
Tank

Default Size: 20Mx20MX20M (Round).




AOO_
360


Angle of Orientation








DGEN
0


Damage, General








HGT_
20


Height Above Surface Level



 




LEN_
20


Length/Diameter



 




PRO_
67 (Oil)


Product Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number








WID_
20


Width



 

AM080
Water Tower
POINT


AM080
POINT
TXT
IND
Water Tower

Default Size: 20Mx20MX30M (Round).




AOO_
360


Angle of Orientation








DGEN
0


Damage, General








HGT_
30


Height Above Surface Level



 




LEN_
20


Length/Diameter



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number








WID_
20


Width



 

AN010
US-Railroad UK-Railway
LINE


AN010
LINE
EXS, FCO, RRC
TRANS
Railroad

Runtime damage is represented by Barrier (AP041) feature(s) rather than by the homogeneous Damage, General (DGEN).




LOC_
8 (On Ground Surface)


Location Category








LTN_
Derived from associate road/railroad.1


Lane/Track Number



FCO (Feature Configuration)in source will be mapped to LTN_.




NAM_
Null


Name



 




RGC_
3 (Normal (Standard))


Railroad Gauge Category



 




RRA_
4 (Non-Electrified)


Railroad Power Source



 




RRC_
RRC


Railroad Categories



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number





AN050
US-Railroad Siding/ Railroad Spur UK-Railway Siding/ Railway Spur
LINE







Does not occur in source.


AN060
Railroad Yard/ Marshaling Yard
AREA


AN060
POINT
-
TRANS
Railroad Yard/ Marshalling Yard
Expand Point, Line to Area.
Create nexi if necessary to obtain continuity of incoming/outgoing rail lines (see AZ060). Replace point with hexagon of area of 90,000 sq. M.      Runtime damage is represented by Barrier (AP041) feature(s) rather than by the homogeneous Damage, General (DGEN).   




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








CTL_
CTL_ derived from footprint and LTN_.


Cumulative Track Length



CTL_ derived from footprint and LTN_.




LTN_
LTN


Lane/Track Number



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number





AP010
Cart Track
LINE







Does not occur in source.


AP030
Road
LINE


AP030
LINE
ACC, EXS, MED, RTT
TRANS
Road

Runtime damage is represented by Barrier (AP041) feature(s) rather than by the homogeneous Damage, General (DGEN).




LOC_
8 (On Ground Surface)


Location Category








LTN_
Derived from associate road/railroad.2


Lane/Track Number



 




MED_
MED


Median Category



 




NAM_
Null


Name



 




RST_
1 (Hard/Paved)


Road/Runway Surface Type



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET








UID_
Derived from database production.


Feature Identification Number








WD1_
Derive.


Minimum Traveled Way Width



 50 x # lanes.




WTC_
1 (All Weather)


Weather Type Category



 

AP041
Barrier
LINE







Does not occur in source.
ExInit only.

AP050
US-Trail   UK-Trail/Footpath
LINE


AP050
LINE
EXS
TRANS
Trail

Runtime damage is represented by Barrier (AP041) feature(s) rather than by the homogeneous Damage, General (DGEN). Feature will not be populated in JSIMS IOC terrain data bases.




RST_
6 (Natural)


Road/Runway Surface Type








STC_
104, Vector Map (VMAP), Level 0.


Source Type Code








STGC
Table Lookup.


Surface Trafficability Group, CCTT








STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



STGJ to match that of the underlying surface areal.




STGS
Table Lookup.


Surface Trafficability Group, SIMNET








UID_
Derived from database production.


Feature Identification Number








WD1_
10


Minimum Traveled Way Width



 




WTC_
2 (Fair /Dry Weather)


Weather Type Category



 

AQ010
US-Aerial Cableway Lines/ Ski Lift Lines UK-Aerial Cableway Lines/ Ski Lift Cables
LINE


AQ010
LINE
-
TRANS
Aerial Cableway Lines/ Ski Lift Lines

 




DGEN
0


Damage, General








HGT_
30


Height Above Surface Level








STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





AQ040
Bridge/ Overpass/ Viaduct
COMPLEX


AQ040
POINT
TUC
TRANS
Bridge/Overpass/Viaduct

Each instance of AQ040 will reference one or more instances of AQ045 (Bridge Span).




LC4_
Derived from LTN; (2 lanes = 70, >2 lanes = 100).


Load Class Type 4



If 2 lanes then 70. If > 2 lanes then 100.




LTN_
Derrived from associated road feature.


Lane/Track Number



Derived from width of road (WD1_/50).




MCC_
83 (Reinforced Concrete)


Material Composition Category



 




NAM_
Null


Name



 




NOS_
1


Number of Spans



 




OHB_
10


Overall Height of Bridge



 




OHC_
5


Overhead Clearance Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




TUC_
TUC


Transportation Use Category



 




UID_
Derived from database production.


Feature Identification Number








WD1_
Derive from width of LTN.


Minimum Traveled Way Width



 

AQ040
Bridge/ Overpass/ Viaduct
COMPLEX


AQ040
LINE
TUC
TRANS
Bridge/Overpass/Viaduct

Each instance of AQ040 will reference one or more instances of AQ045 (Bridge Span).




LC4_
Derived from LTN; (2 lanes = 70, >2 lanes = 100).


Load Class Type 4



If 2 lanes then 70. If > 2 lanes then 100.




LTN_
Derrived from associated road feature.


Lane/Track Number



Derived from width of road (WD1_/50).




MCC_
83 (Reinforced Concrete)


Material Composition Category



 




NAM_
Null


Name



 




NOS_
1


Number of Spans



 




OHB_
10


Overall Height of Bridge



 




OHC_
5


Overhead Clearance Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




TUC_
TUC


Transportation Use Category



 




UID_
Derived from database production.


Feature Identification Number








WD1_
Derive from width of LTN.


Minimum Traveled Way Width



 

AQ041
Engineering Bridge
COMPLEX







Does not occur in source.


AQ045
Bridge Span
POINT


AQ040
POINT
TUC
TRANS
Bridge/Overpass/Viaduct

Derived from AQ040 (Bridge/Overpass/Viaduct) and AQ064 (Causeway).




AOO_
Derive from direction of accociated bridge.


Angle of Orientation



Derived from direction of route over obstacle.




DGEN
0


Damage, General








ITC_
Table Lookup.


Interchange Traversability Code








LEN_
Derived from width of gap.


Length/Diameter



Derived from width of gap (gap + 10M) for single span bridges. 




UID_
Derived from database production.


Feature Identification Number





AQ045
Bridge Span
POINT


AQ040
LINE
TUC
TRANS
Bridge/Overpass/Viaduct

Derived from AQ040 (Bridge/Overpass/Viaduct) and AQ064 (Causeway).




AOO_
Derive from direction of accociated bridge.


Angle of Orientation



Derived from direction of route over obstacle.




DGEN
0


Damage, General








ITC_
Table Lookup.


Interchange Traversability Code








LEN_
Derived from width of gap.


Length/Diameter



Derived from width of gap (gap + 10M) for single span bridges. 




UID_
Derived from database production.


Feature Identification Number





AQ060
Control Tower
POINT







Does not occur in source.


AQ064
Causeway
COMPLEX


AQ064
POINT
TUC
TRANS
Causeway

Each instance of AQ064 will reference one or more instances of AQ045 (Bridge Span). Note: AQ064 (Causeway) can be a combination of spans over water or wet ground and roads over filled road beds.     Runtime damage is represented by Barrier (AP041) feature(s) rather than by the homogeneous Damage, General (DGEN).




LC4_
Derived from LTN; (2 lanes = 70, >2 lanes = 100).


Load Class Type 4



If 2 lane then 70. If > 2 lane then 100.




LTN_
Derrived from associated road feature.


Lane/Track Number



Derived from width of road (WD1_/50).




MCC_
83 (Reinforced concrete)


Material Composition Category








NOS_
1


Number of Spans



 




OHB_
3


Overall Height of Bridge



 




OHC_
5


Overhead Clearance Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code








TUC_
TUC


Transportation Use Category



 




UID_
Derived from database production.


Feature Identification Number








WD1_
Derive from width of LTN.


Minimum Traveled Way Width



 

AQ064
Causeway
COMPLEX


AQ064
LINE
TUC
TRANS
Causeway

Each instance of AQ064 will reference one or more instances of AQ045 (Bridge Span). Note: AQ064 (Causeway) can be a combination of spans over water or wet ground and roads over filled road beds.     Runtime damage is represented by Barrier (AP041) feature(s) rather than by the homogeneous Damage, General (DGEN).




LC4_
Derived from LTN; (2 lanes = 70, >2 lanes = 100).


Load Class Type 4



If 2 lane then 70. If > 2 lane then 100.




LTN_
Derrived from associated road feature.


Lane/Track Number



Derived from width of road (WD1_/50).




MCC_
83 (Reinforced concrete)


Material Composition Category








NOS_
1


Number of Spans



 




OHB_
3


Overall Height of Bridge



 




OHC_
5


Overhead Clearance Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code








TUC_
TUC


Transportation Use Category



 




UID_
Derived from database production.


Feature Identification Number








WD1_
Derive from width of LTN.


Minimum Traveled Way Width



 

AQ070
Ferry Crossing
LINE


AQ070
POINT
TUC
TRANS
Ferry Crossing

 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code








TUC_
0 (Unknown)


Transportation Use Category



 




UID_
Derived from database production.


Feature Identification Number





AQ070
Ferry Crossing
POINT


AQ070
LINE
TUC
TRANS
Ferry Crossing






STC_
104, Vector Map (VMAP), Level 0.


Source Type Code








TUC_
0 (Unknown)


Transportation Use Category



 




UID_
Derived from database production.


Feature Identification Number





AQ112
Breach Point/ Lane
POINT







Does not occur in source.
ExInit only. 

AQ113
Pipeline/ Pipe
LINE


AQ113
LINE
LOC
UTIL
Pipeline/Pipe

 




HGT_
2


Height Above Surface Level








LOC_
LOC


Location Category



 




PRO_
67 (Oil)


Product Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





AQ116
Pumping Station
POINT


AQ116
POINT
TXT
UTIL
Pumping Station
Collapse Line, Area to Point.
Default Size: 20Mx10Mx5M.




AOO_
0


Angle of Orientation








DGEN
0


Damage, General








HGT_
5


Height Above Surface Level



 




LEN_
20


Length/Diameter



 




PRO_
67 (Oil)


Product Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number








WID_
10


Width



 

AQ130
Tunnel
LINE


AQ130
POINT
TUC
TRANS
Tunnel
Expand Point to Line.
Derive LTN_, TUC_, and WD1_ from connecting road/railroad. Default length = 100M.




DGEN
0


Damage, General








LEN_
100


Length/Diameter








LTN_
Derived from associate road/railroad.


Lane/Track Number



 




NAM_
Null


Name



 




OHC_
5


Overhead Clearance Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




TUC_
TUC


Transportation Use Category



 




UID_
Derived from database production.


Feature Identification Number








WD1_
Derived from associate road/railroad feature.


Minimum Traveled Way Width



 

AQ130
Tunnel
LINE


AQ130
LINE
TUC
TRANS
Tunnel
Expand Point to Line.
Derive LTN_, TUC_, and WD1_ from connecting road/railroad. Default length = 100M.




DGEN
0


Damage, General








LEN_
100


Length/Diameter








LTN_
Derived from associate road/railroad.


Lane/Track Number



 




NAM_
Null


Name



 




OHC_
5


Overhead Clearance Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




TUC_
TUC


Transportation Use Category



 




UID_
Derived from database production.


Feature Identification Number








WD1_
Derived from associate road/railroad feature.


Minimum Traveled Way Width



 

AT010
US-Disk/ Dish UK-Disk Aerial/ Dish Aerial
POINT







Does not occur in source.


AT030
Power Transmission Line
LINE


AT030
LINE
-
UTIL
Power Transmission Line

 




HGT_
20


Height Above Surface Level








STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





AT040
US-Power Transmission Pylon UK-Power Transmission Pylon/ Pole
POINT







Does not occur in source.


AT050
Communication Building
AREA


AT050
POINT
TXT
UTIL
Communication Building
Expand Point to Area.
If computed area is >= 90,000 sq. M then replace point with square of area of 90,000 sq. M. If area is not computable then represent as a Point.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








DGEN
0


Damage, General








HGT_
10


Height Above Surface Level



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number





AT050
Communication Building
POINT


AT050
POINT
TXT
UTIL
Communication Building
Expand Point to Area.
If computed area < 90,000 sq. M then represent as a Point. If area is not computable then represent as Point. Default Size: 200Mx150Mx10M.




AOO_
0


Angle of Orientation








DGEN
0


Damage, General








HGT_
10


Height Above Surface Level



 




LEN_
200


Length/Diameter



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number








WID_
150


Width



 

AT060
Telephone Line/Telegraph Line
LINE


AT060
LINE
-
UTIL
Telephone Line/Telegraph Line

 




HGT_
15


Height Above Surface Level








STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





AT080
Communication Tower
POINT


AT080
POINT
TXT
UTIL
Communication Tower

 Default Size: 5Mx5Mx30M.




AOO_
0


Angle of Orientation








DGEN
0


Damage, General








HGT_
30


Height Above Surface Level



 




LEN_
5


Length/Diameter



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number








WID_
5


Width



 

AZ010
US-Railroad in Built-Up Area Centerline/ Nexus
LINE


AN010
LINE
EXS, FCO, RRC
DERIVED FROM AN010 AND AL020.
Railroad
Derived from AN010 and AL020.
Derived from AN010 and AL020.




LOC_
8 (On Ground Surface)


Location Category








LTN_
Derived from associate road/railroad.1


Lane/Track Number



FCO (Feature Configuration) in source will be mapped to LTN_.




RGC_
3 (Normal (Standard))


Railroad Gauge Category



 




RRA_
4 (Non-Electrified)


Railroad Power Source



 




RRC_
RRC


Railroad Categories



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number





AZ030
Road in Built-Up Area Centerline/ Nexus
LINE


AP030
LINE
ACC, EXS, MED, RTT
DERIVED FROM AP030 AND AL020.
Road
Derived from AP030 and AL020.
Derived from AP030 and AL020.




LOC_
8 (On Ground Surface)


Location Category








LTN_
Derived from associate road/railroad.4


Lane/Track Number



 




MED_
0 (Unknown)


Median Category



 




RST_
1 (Hard/Paved)


Road/Runway Surface Type



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET








UID_
Derived from database production.


Feature Identification Number








WD1_
Derived from 50 * LTN.


Minimum Traveled Way Width



 50 x # lanes.




WTC_
1 (All Weather)


Weather Type Category



 

AZ060
Railroad Yard/ Marshaling Yard Centerline/ Nexus
LINE


AN010
LINE
EXS, FCO, RRC
DERIVED FROM AN010 AND AN060.
Railroad
Derived from AN010 and AN060.
Derived from AN010 and AN060.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








CTL_
CTL_ derived from footprint and LTN_.


Cumulative Track Length



 




LTN_
Derrived from associated road feature.6


Lane/Track Number



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number





BA010
Coastline/ Shoreline
DIRECTED LINE


BA010
LINE
ACC, EXS
BND
Coastline/Shoreline

Land on the right. Coastline exported on a geotile basis (without segments along the geotile boundaries). 




SLT_
0 (Unknown)


Shoreline Type Category








STC_
104, Vector Map (VMAP), Level 0.


Source Type Code








UID_
Derived from database production.


Feature Identification Number





BA020
Foreshore
AREA







Does not occur in source.


BA040
Water (Except Inland)
AREA


BA040
AREA
NAM
BND
Water (except Inland)
Discard Point.
Dimension criteria for feature type as P and L are product specific. Map SA010 (Common Open Water) to BA040. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








BMC_
5 (Rocks an Boulders)


Bottom Materials Composition








NAM_
NAM


Name



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number





BB010
Anchorage
AREA







Does not occur in source.
 

BB040
Breakwater/ Groyne
LINE


BB040
LINE
-
HYDRO
Breakwater/Groyne
Collapse Area to Line.
Collapse to major axis or derived centerline. Default width = 5 M.




DGEN
0


Damage, General








LOC_
1(Above Surface/does not Cover (Height Known))


Location Category








STC_
104, Vector Map (VMAP), Level 0.


Source Type Code








STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number








WID_
5


Width



 

BB042
Mole
LINE







Does not occur in source.


BB090
US-Drydock UK-Dry Dock
POINT







Does not occur in source.


BB140
US-Jetty UK-Training Wall
LINE







Does not occur in source.


BB170
US-Offshore Loading Facility UK-Single Point Mooring
POINT







Does not occur in source.


BB190
US-Pier/ Wharf/ Quay UK-Pier/ Wharf/ Quay/ Jetty
LINE


BB190
LINE
-
TRANS
Pier/Wharf/Quay
Collapse Area to Line.
Collapse to major axis or derived centerline.  Default width = 25M.




DGEN
0


Damage, General








NAM_
Null


Name








STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number








USE_
119 (Berthing of Vessels)


Usage



 




WID_
25


Width



 

BB230
Seawall
LINE


BB230
LINE
-
HYDRO
Seawall

Runtime damage is represented by Breach Point/Lane (AQ112) feature(s) rather than by the homogeneous Damage, General (DGEN).




HGT_
3


Height Above Surface Level








MCC_
84 (Rock/Rocky)


Material Composition Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





BC050
Lighthouse
POINT


BC050
POINT
TXT
POP
Lighthouse
Collapse Line, Area to Point.
DFAD length for round features is a radius. Map AL015 (Building) with source BFC = 82 to BC050. Default Size: 8Mx8Mx30M (Round).




AOO_
360


Angle of Orientation








DGEN
0


Damage, General








HGT_
30


Height Above Surface Level



 




LEN_
8


Length/Diameter



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number








WID_
8


Width



 

BC050
Lighthouse
POINT


BC050
POINT
TXT
POP
Lighthouse
Collapse Line, Area to Point.
DFAD length for round features is a radius. Map AL015 (Building) with source BFC = 82 to BC050. Default Size: 8Mx8Mx30M (Round).




AOO_
360


Angle of Orientation








DGEN
0


Damage, General








HGT_
30


Height Above Surface Level



 




LEN_
8


Length/Diameter



 




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number








WID_
8


Width



 

BD000
US-Underwater Danger/ Hazard UK-Underwater Danger
AREA


BD000
LINE
0
HYDRO
Underwater-Danger/hazard
Expand Point, Line to Area.
Replace point with hexagon of area of 90,000 sq. M. If source is Line then expand width to 300M. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








HDP_
0


Hydrographic Depth



Define HDP = 0.0 as Unknown.




SOH_
1 (Dangerous)


Severity of Hazard



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





BD100
Pile/ Piling/ Post
AREA







Does not occur in source.


BD110
Platform
POINT







Does not occur in source.


BD120
Reef
AREA


BD120
LINE
-
HYDRO
Reef
Expand Line to Area, Discard Point.
If Source = Line then default width = 300M. If Source is area, then keep regardless of size. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








BMC_
11 (Coral)


Bottom Materials Composition



Derive BMC_ from MCC.




HDP_
0


Hydrographic Depth



Define HDP = 0.0 as Unknown.




LOC_
4(Below Surface /Submerged/Unerground)


Location Category








STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





BD130
Rock
POINT


BD130
POINT
-
HYDRO
Rock






HDP_
0


Hydrographic Depth



Valid only if below water.




HGT_
0


Height Above Surface Level



Valid/Used only if above water.




LOC_
1(Above Surface/does not Cover (Height Known))


Location Category








STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





BD180
Wreck
AREA







Does not occur in source as Area.


BD180
Wreck
POINT


BD180
POINT
-
HYDRO
Wreck

 




AOO_
0


Angle of Orientation








HDP_
0


Hydrographic Depth



Valid only if below water.




HGT_
0


Height Above Surface Level



Valid/Used only if above water.




LOC_
4 (Below Surface /Submerged/Unerground)


Location Category



 




SOH_
1 (Dangerous)


Severity of Hazard



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





BF010
US-Bottom Characteristics UK-Quality of the Bottom
POINT







Does not occur in source.


BH010
Aqueduct
AREA







Does not occur in source.


BH010
Aqueduct
LINE







Does not occur in source.


BH020
Canal
AREA







Does not occur in source.


BH020
Canal
LINE







Does not occur in source.


BH030
Ditch
LINE







Does not occur in source.


BH040
Filtration Beds/ Aeration Beds
AREA







Does not occur in source.


BH050
Fish Hatchery/ Fish Farm/ Marine Farm
AREA


BH050
AREA
TXT
IND
Fish Hatchery/Fish Farm/Marine Farm

If area < 90,000 sq. M then discard. If the area is contained within ocean areal, delete feature (since Maritime recommended eliminating feature).




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 

 


STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number





BH070
Ford
POINT


BH070
POINT
TUC
TRANS
Ford
Collapse Line to Point.





AOO_
0


Angle of Orientation



Perpendicular to direction of water feature.




BGL_
20


Bank Gradient Left



 




BGR_
20


Bank Gradient Right



 




BMC_
4 (Gravel an Cobble)


Bottom Materials Composition



 




HYC_
8 (Perennial/Permanent)


Hydrological Category



 




LEN_
Derived from geometry.


Length/Diameter



Derived from width of water feature.




LOC_
8 (On Ground Surface)


Location Category



 




PST_
2 (Liquid)


Physical State Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




TID_
1 (Non-Tidal)


Tidal/Non-Tidal Category



 




UID_
Derived from database production.


Feature Identification Number








WD1_
100


Minimum Traveled Way Width



Default to 2 lanes (50DM per lane).




WDA_
1


Water Depth Average



 




WVA_
1


Water Velocity Average



 

BH070
Ford
POINT


BH070
LINE
TUC
COLLAPSE LINE TO POINT.
Ford
Collapse Line to Point.





AOO_
0


Angle of Orientation



Perpendicular to direction of water feature.




BGL_
20


Bank Gradient Left



 




BGR_
20


Bank Gradient Right



 




BMC_
4 (Gravel an Cobble)


Bottom Materials Composition



 




HYC_
8 (Perennial/Permanent)


Hydrological Category



 




LEN_
Derived from geometry.


Length/Diameter



Derived from width of water feature.




LOC_
8 (On Ground Surface)


Location Category



 




PST_
2 (Liquid)


Physical State Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




TID_
1 (Non-Tidal)


Tidal/Non-Tidal Category



 




UID_
Derived from database production.


Feature Identification Number








WD1_
100


Minimum Traveled Way Width



Default to 2 lanes (50DM per lane).




WDA_
1


Water Depth Average



 




WVA_
1


Water Velocity Average



 

BH080
Lake/ Pond
AREA


BH000
AREA
HYC
EXPAND POINT TO AREA.
Inland Water
Expand Point to Area.
Create nexi if necessary to obtain continuity of incoming/outgoing rivers/aqueducts/canals (see BZ080). If Area < 90,000 sq. M then discard. Replace point with hexagon of area of 90,000 sq. M. Note: Map VMAP0 BH000 (Inland Water) Areals to BH080. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








BMC_
9 (Sand over Mud)


Bottom Materials Composition



 




HYC_
HYC


Hydrological Category



 




NAM_
Null


Name



 




PST_
2 (Liquid)


Physical State Category



 




SCC_
9 (Freshwater /Potable)


Spring/Well Characteristic Category



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number








WDA_
Derive from size of waterbody.


Water Depth Average



If area is < 1,000,000 sq. M then 20DM else 100DM.

BH095
Marsh/ Swamp
AREA


BH095
AREA
-
VEG
Marsh/Swamp

If area < 90,000 sq. M then discard. Map BH015 (Bog) to BH095. Map BH090 (Land Subject to Inundation) to BH095.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








BUD_
3 (Medium (>15%<=50%))


Brush/Undergrowth Density Code



 




DMT_
75


Density Measure (% of Tree/Canopy Cover)



 




ETC_
45 (Marsh/Wetlan)


Ecosystem Type Category








HGT_
15


Height Above Surface Level



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




STP_
Derived from FAO/WES.15 (PT Peat an other highly organic soils)


Soil Type



Overrides FAO/WES.




SWC_
3 (Wet)


Soil Wetness Condition








UID_
Derived from database production.


Feature Identification Number





BH095
Marsh/ Swamp
AREA


BH090
AREA
HYC
HYDRO
Land Subject to Inundation

If area < 90,000 sq. M then discard. Map BH015 (Bog) to BH095. Map BH090 (Land Subject to Inundation) to BH095.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








BUD_
3 (Medium (>15%<=50%))


Brush/Undergrowth Density Code



 




DMT_
75


Density Measure (% of Tree/Canopy Cover)



 




ETC_
45 (Marsh/Wetlan)


Ecosystem Type Category








HGT_
15


Height Above Surface Level



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




STP_
Derived from FAO/WES.15 (PT Peat an other highly organic soils)


Soil Type



Overrides FAO/WES.




SWC_
3 (Wet)


Soil Wetness Condition








UID_
Derived from database production.


Feature Identification Number





BH095
Marsh/ Swamp
AREA


BH015
AREA
VEG

Bog

If area < 90,000 sq. M then discard. Map BH015 (Bog) to BH095. Map BH090 (Land Subject to Inundation) to BH095.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








BUD_
3 (Medium (>15%<=50%))


Brush/Undergrowth Density Code



 




DMT_
75


Density Measure (% of Tree/Canopy Cover)



 




ETC_
45 (Marsh/Wetlan)


Ecosystem Type Category








HGT_
15


Height Above Surface Level



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




STP_
Derived from FAO/WES.15 (PT Peat an other highly organic soils)


Soil Type



Overrides FAO/WES.




SWC_
3 (Wet)


Soil Wetness Condition








UID_
Derived from database production.


Feature Identification Number





BH120
Rapids
POINT


BH120
POINT
-
HYDRO
Rapids

Map BH180 (Waterfall) to BH120.




BMC_
5 (Rocks an Boulders)


Bottom Materials Composition








LEN_
300


Length/Diameter



Length is measured along River/Stream.




NAM_
Null


Name



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number





BH120
Rapids
POINT


BH180
POINT
-
HYDRO


Map BH180 (Waterfall) to BH120.




BMC_
5 (Rocks an Boulders)


Bottom Materials Composition








LEN_
300


Length/Diameter



Length is measured along River/Stream.




NAM_
Null


Name



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number





BH130
Reservoir
AREA







Does not occur in source.


BH135
Rice Field
AREA


BH135
AREA
FTC
VEG
Rice Field

If area < 90,000 sq. M then discard. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








ETC_
36 (Rice pay an field) 


Ecosystem Type Category








PST_
2 (Liquid)


Physical State Category



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




STP_
Derived from FAO/WES.


Soil Type



Derived from FAO/WES if valid STP is missing from source data.




SWC_
3 (Wet)


Soil Wetness Condition








UID_
Derived from database production.


Feature Identification Number








WDA_
4


Water Depth Average



 

BH140
River/ Stream
AREA


BH140
LINE
HYC
HYDRO
River/Stream

If source WID < 100M fordable else non-fordable; If source WID >= 100 represent as Areal; If HYC = "DRY" then WID_ = 30, type = L, Fordable, WDA_ = 0 WVA_ = 0; If HYC = "INTERM" then WID_ = 30, Type = L, Fordable; If HYC = "PERENNIAL" then WID_ = 100, type = A, non-fordable. Map VMAP0 BH000 (Inland Water) Linears to BH140. Create nexi if necessary to obtain continuity of incoming/outgoing rivers/aqueducts/canals (see BZ140).




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








BGL_
60


Bank Gradient Left








BGR_
60


Bank Gradient Right








BMC_
1 (Clay an Silt)


Bottom Materials Composition



 




HYC_
HYC


Hydrological Category



Expect all source data to have HYC. Default not anticipated to be needed.




LOC_
8 (On Ground Surface)


Location Category



 




NAM_
Null


Name



 




PST_
2 (Liquid)


Physical State Category



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




TID_
1 (Non-Tidal)


Tidal/Non-Tidal Category



 




UID_
Derived from database production.


Feature Identification Number








WDA_
100


Water Depth Average








WVA_
3


Water Velocity Average





BH140
River/ Stream
DIRECTED LINE


BH140
LINE
HYC
HYDRO
River/Stream

If source WID < 100M fordable else non-fordable; If source WID >= 100 represent as Areal; If HYC = "DRY" then WID_ = 30, type = L, Fordable, WDA_ = 0, WVA_ = 0; If HYC = "INTERM" then WID_ = 30, Type = L, Fordable; If HYC_ = "PERENNIAL" then WID_ = 100, type = A, non-fordable. Map VMAP0 BH000 (Inland Water) Linears to BH140.




BGL_
20


Bank Gradient Left








BGR_
20


Bank Gradient Right








BMC_
4 (Gravel an Cobble)


Bottom Materials Composition








HYC_
HYC


Hydrological Category



Expect all source data to have HYC. Default not anticipated to be needed.




LOC_
8 (On Ground Surface)


Location Category



 




NAM_
Null


Name



 




PST_
2 (Liquid)


Physical State Category



 




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




TID_
1 (Non-Tidal)


Tidal/Non-Tidal Category



 




UID_
Derived from database production.


Feature Identification Number








WDA_
10


Water Depth Average



 




WID_
30


Width



 




WVA_
1


Water Velocity Average





BH140
River/ Stream
DIRECTED LINE


BH000
LINE
EXS. LOC
HYDRO
Inland Water

If source WID < 100M fordable else non-fordable; If source WID >= 100 represent as Areal; If HYC = "DRY" then WID_ = 30, type = L, Fordable, WDA_ = 0, WVA_ = 0; If HYC = "INTERM" then WID_ = 30, Type = L, Fordable; If HYC_ = "PERENNIAL" then WID_ = 100, type = A, non-fordable. Map VMAP0 BH000 (Inland Water) Linears to BH140.




BGL_
20


Bank Gradient Left








BGR_
20


Bank Gradient Right








BMC_
4 (Gravel an Cobble)


Bottom Materials Composition








HYC_
8 (Perennial /Permanent)


Hydrological Category



Expect all source data to have HYC. Default not anticipated to be needed.




LOC_
LOC


Location Category



 




NAM_
Null


Name



 




PST_
2 (Liquid)


Physical State Category



 




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




TID_
1 (Non-Tidal)


Tidal/Non-Tidal Category



 




UID_
Derived from database production.


Feature Identification Number








WDA_
10


Water Depth Average



 




WID_
30


Width



 




WVA_
1


Water Velocity Average





BH150
Salt Pan
AREA







Does not occur in source.


BH155
Salt Evaporator
AREA


BH155
AREA
MIN
IND
Salt Evaporator
Expand Point to Area. (Square)
If area < 90,000 sq. M then discard. Default Size: 300Mx300M (Square).




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




STP_
Derived from FAO/WES.18 (Evaporates)


Soil Type



 Overrides FAO/WES.




SWC_
2 (Moist)


Soil Wetness Condition








UID_
Derived from database production.


Feature Identification Number





BH160
Sebkha
AREA







Does not occur in source.


BH170
Spring/ Water Hole
POINT


BH170
POINT
-
HYDRO


 




HYC_
8 (Perennial /Permanent)


Hydrological Category








PST_
2 (Liquid)


Physical State Category








SCC_
9 (Freshwater /Potable)


Spring/Well Characteristic Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





BH190
Lagoon/ Reef Pool
AREA







Does not occur in source.


BI010
Cistern
POINT







Does not occur in source.
 

BI020
Dam/ Weir
POINT


BI020
POINT
-
HYDRO
Dam/Weir
Collapse Area, Line to Point.
Default Size: Derived.




AOO_
0


Angle of Orientation



Derived from orientation of linear source or perpendicular to hydro.




DGEN
0


Damage, General








HGT_
10


Height Above Surface Level



 




LEN_
D


Length/Diameter



Derived from length of linear source or hydro WID + 10M.




MCC_
30 (Earthen)


Material Composition Category



 




NAM_
Null


Name



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




TUC_
0 (Unknown)


Transportation Use Category



Derived from associated road or rail, if any.




UID_
Derived from database production.


Feature Identification Number








WID_
10


Width



Map source WD5 to WID_; if not available then derive from associated road or rail, if any.

BI020
Dam/ Weir
POINT


BI020
LINE
-
COLLAPSE AREA, LINE TO POINT.
Dam/Weir
Collapse Area, Line to Point.
Default Size: Derived.




AOO_
0


Angle of Orientation



Derived from orientation of linear source or perpendicular to hydro.




DGEN
0


Damage, General








HGT_
10


Height Above Surface Level



 




LEN_
D


Length/Diameter



Derived from length of linear source or hydro WID + 10M.




MCC_
30 (Earthen)


Material Composition Category



 




NAM_
Null


Name



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




TUC_
0 (Unknown)


Transportation Use Category



Derived from associated road or rail, if any.




UID_
Derived from database production.


Feature Identification Number








WID_
10


Width



Map source WD5 to WID_; if not available then derive from associated road or rail, if any.

BI030
Lock
POINT


BI030
POINT
-
HYDRO
Lock
Collapse Area, Line to Point.
Snap lock to: 1. Nearest Canal, or 2. Nearest Hydro Linear, or 3. Discard. Ensure hydro linear connectivity if disrupted by lock in source data. Default Size: 100Mx100M.




DGEN
0


Damage, General








LEN_
100


Length/Diameter








STC_
104, Vector Map (VMAP), Level 0.


Source Type Code








UID_
Derived from database production.


Feature Identification Number








WID_
Derive from width of associated hydrologic feature.


Width



Derive from width of associated hydrologic feature.

BJ040
Ice Cliff
LINE


BJ040
LINE
-
PHYS
Ice Cliff

 




HGT_
30


Height Above Surface Level








SGC_
1000


Gradient/Slope



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





BJ070
Pack Ice
AREA


BJ070
AREA
NA2
PHYS
Pack Ice

If source is Area, then keep regardless of size.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








PRC_
2 (Subject to Ice)


Periodic Restriction Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





BJ080
Polar Ice
AREA


BJ080
AREA
NA2
PHYS
Polar Ice

If source is Area, then keep regardless of size. Intervisibility because of underwater sensors (affect salinity, reflective surface). 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








PRC_
3 (Permanent Ice)


Periodic Restriction Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





BJ100
Snow Field/ Ice Field
AREA


BJ100
AREA
-
PHYS
Snow Field/Ice Field

If source is Area, then keep regardless of size. Map BJ030 (Glacier) to BJ100 with SIC_ = 2. Map SA040 (Ice Field) to BJ100 with SIC_ = 2. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








SIC_
1 (Snow)


Snow /Ice Category



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number





BJ110
Tundra
AREA


BJ110
AREA
-
VEG
Tundra

If area < 90,000 sq. M then discard.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








ETC_
9 (Upland Tundra)


Ecosystem Type Category








STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




STP_
Derived from FAO/WES.


Soil Type



Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition








UID_
Derived from database production.


Feature Identification Number








VEG_
69 (Tundra)


Vegetation Characteristics



 

BZ010
Aqueduct Centerline/ Nexus
DIRECTED LINE







Does not occur in source.


BZ020
Canal Centerline/ Nexus
DIRECTED LINE







Does not occur in source.
 

BZ080
Lake/ Pond Centerline/ Nexus
DIRECTED LINE


BH080
Lake/Pond



Derive from FSA BH080, Line and Area.





ARE_
Derive from FSA BH080.


Area with greater than 1 meter squared resolution








BMC_
Derive from FSA BH080.


Bottom Materials Composition



 




HYC_
Derive from FSA BH080.


Hydrological Category



 




NAM_
Derive from FSA BH080.


Name



 




PST_
Derive from FSA BH080.


Physical State Category



 




SCC_
Derive from FSA BH080.


Spring/Well Characteristic Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code








STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




UID_
Derived from database production.


Feature Identification Number








WDA_
Derive from FSA BH080.


Water Depth Average





BZ130
Reservoir Centerline/ Nexus
DIRECTED LINE







Does not occur in source.


BZ140
River/ Stream Centerline/ Nexus
DIRECTED LINE


BH140
River/Stream



Derive from FSA BH140, Line and Area.





ARE_
Derive from FSA BH140, Line and Area.


Area with greater than 1 meter squared resolution








BGL_
Derive from FSA BH140, Line and Area.


Bank Gradient Left



 




BGR_
Derive from FSA BH140, Line and Area.


Bank Gradient Right



 




BMC_
Derive from FSA BH140, Line and Area.


Bottom Materials Composition



 




HYC_
Derive from FSA BH140, Line and Area.


Hydrological Category








LOC_
Derive from FSA BH140, Line and Area.


Location Category



 




NAM_
Derive from FSA BH140, Line and Area.


Name



 




PST_
Derive from FSA BH140, Line and Area.


Physical State Category



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code








STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




TID_
Derive from FSA BH140, Line and Area.


Tidal/Non-Tidal Category



 




UID_
Derived from database production.


Feature Identification Number








WDA_
Derive from FSA BH140, Line and Area.


Water Depth Average








WVA_
Derive from FSA BH140, Line and Area.


Water Velocity Average





DA010
Ground Surface Element
AREA


DA010
AREA
SMC, SWC
PHYS
Ground Surface Element

If area < 90,000 sq. M dissolve into a surface areal neighbor. Note: Used in JSIMS TDB CDM to represent areas without cover or other significant physiographic characteristics. The default feature type for surface areas. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




STP_
Derived from FAO/WES.


Soil Type



Derived from FAO/WES if valid STP is missing from source data.




SWC_
SWC


Soil Wetness Condition








UID_
Derived from database production.


Feature Identification Number





DB010
Bluff/ Cliff/ Escarpment
LINE


DB010
LINE
-
PHYS
Bluff/Cliff/Escarpment

If length < 300M then discard. 




HGT_
10


Height Above Surface Level








SGC_
1000


Gradient/Slope



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





DB070
Cut
LINE







Does not occur in source.


DB080
Depression
AREA


DB080
LINE
-
PHYS
Depression

Assume source linear represents perimeter of an area; close the line to form an Areal. If area < 90,000 sq. M then discard. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








DEP_
20


Depth Below Surface Level








SGC_
20


Gradient/Slope



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





DB090
Embankment/ Fill
LINE


DB090
LINE
-
PHYS
Embankment/Fill

If length is < 300M then discard.




HGT_
3


Height Above Surface Level



May derive HGT_ from PFH.




SGC_
60


Gradient/Slope



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





DB110
Fault
LINE


DB110
LINE
-
PHYS
Fault

If length is < 300M then discard.




HGT_
3


Height Above Surface Level








SGC_
1000


Gradient/Slope



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





DB145
Miscellaneous Obstacle
AREA







Does not occur in source.


DB145
Miscellaneous Obstacle
LINE







Does not occur in source.


DB160
Rock Strata/ Rock Formation
AREA







Does not occur as point or area in source.


DB160
Rock Strata/ Rock Formation
LINE


DB160
LINE
-
PHYS
Rock Strata/Rock Formation

If length < 300M then discard.




HGT_
10


Height Above Surface Level








SGC_
100


Gradient/Slope



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





DB170
Sand Dune/ Sand Hills
AREA







Does not occur in source.


DB190
Volcanic Dike
LINE







Does not occur in source.


DB200
US-Gully/ Gorge UK-Gullies
AREA







Does not occur in source.


DB200
US-Gully/ Gorge UK-Gullies
LINE







Does not occur in source.


EA010
Cropland
AREA


EA010
AREA
FTC, VEG
VEG
Cropland

If area < 90,000 sq. M then discard. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








ETC_
94 (Crops, Grass, shrubs)


Ecosystem Type Category








FTC_
FTC


Farming Type Category



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




STP_
Derived from FAO/WES.


Soil Type



Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition








UID_
Derived from database production.


Feature Identification Number








VEG_
VEG


Vegetation Characteristics



 

EA020
Hedgerow
LINE


EA020
LINE
-
VEG
Hedgerow

If length < 300M then discard.




HGT_
3


Height Above Surface Level








STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





EA040
Orchard/ Plantation
AREA


EA040
AREA
PRO
VEG
Orchard/Plantation
Expand Line to Area.
If area < 90,000 sq. M then discard. Default width of Areal when expanded from source line is 300M.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








BUD_
1 (Open (<=5%))


Brush/Undergrowth Density Code



 




DMT_
30


Density Measure (% of Tree/Canopy Cover)



 




ETC_
24 (Orchard)


Ecosystem Type Category








HGT_
8


Height Above Surface Level



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




STP_
Derived from FAO/WES.


Soil Type



Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition








UID_
Derived from database production.


Feature Identification Number








VEG_
24 (Deciduous)


Vegetation Characteristics



 

EA050
Vineyards
AREA


EA050
AREA
-
VEG
Vineyards
Expand Line to Area.
If area < 90,000 sq. M then discard. Default width of Areal when expanded from source line is 300M.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








ETC_
17 (Shrub Deciduous)


Ecosystem Type Category








HGT_
1


Height Above Surface Level



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




STP_
Derived from FAO/WES.


Soil Type



Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition








UID_
Derived from database production.


Feature Identification Number





EA055
Hops
AREA







Does not occur in source.


EB010
Grassland
AREA


EB010
AREA
-
VEG
Grassland

If area < 90,000 sq. M then discard.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








ETC_
7 (Tall grasses an shrubs)


Ecosystem Type Category








STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




STP_
Derived from FAO/WES.


Soil Type



Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition








UID_
Derived from database production.


Feature Identification Number








VEG_
8 (Pasture, meadow, steppe)


Vegetation Characteristics



 

EB020
Scrub/ Brush/ Bush
AREA


EB020
AREA
DMB
VEG
Scrub/Brush

If area < 90,000 sq. M then discard. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








BUD_
3 (Medium (>15%<=50%))


Brush/Undergrowth Density Code


Derived from DMB.
 




ETC_
47 (Dry Woody Scrub)


Ecosystem Type Category








HGT_
2


Height Above Surface Level



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




STP_
Derived from FAO/WES.


Soil Type



Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition








UID_
Derived from database production.


Feature Identification Number








VEG_
53 (Brushland open to medium density)


Vegetation Characteristics





EC010
Bamboo/ Cane
AREA


EC010
AREA
-
VEG
Bamboo/Cane

Map EA040 with PRO of 122 to EC010.  If area < 90,000 sq. M then discard. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








BUD_
4 (Dense (>50%))


Brush/Undergrowth Density Code



 




DMT_
100


Density Measure (% of Tree/Canopy Cover)



 




ETC_
88 (Bamboo)


Ecosystem Type Category








HGT_
6


Height Above Surface Level



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




STP_
Derived from FAO/WES.


Soil Type



Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition








UID_
Derived from database production.


Feature Identification Number








VEG_
68 (Bamboo)


Vegetation Characteristics



 

EC030
Trees
AREA


EC030
AREA
DMT, EXS, NAM, PHT, VEG
VEG
Trees

Map EC015 (Forest) to EC030.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








BUD_
3 (Medium (>15%<=50%))


Brush/Undergrowth Density Code



 




DMT_
DMT


Density Measure (% of Tree/Canopy Cover)



 




ETC_
Derived from source VEG attribute.


Ecosystem Type Category



Derived from source VEG attribute (e.g., map source VEG of 50 (Mixed Trees) to ETC_ of 24 (Mixed Forest)).




HGT_
PHT


Height Above Surface Level



Use PHT for HGT_.




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




STP_
Derived from FAO/WES.


Soil Type



Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition








UID_
Derived from database production.


Feature Identification Number








VEG_
VEG


Vegetation Characteristics



 

EC040
US-Cleared Way/ Cut Line/ Firebreak UK-Cleared Way/ Firebreak
AREA


EC040
LINE
WID
VEG
Cleared Way/Cut Line/Firebreak
Expand Line to Area.
Requires deconfliction with vegetated or other area of reduced trafficability or visibility. If no such associated feature exists, then delete.     Note: DFAD Default width = 30 M. Default width of Areal when expanded from source line is 30M.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




STP_
Derived from FAO/WES.


Soil Type



Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition








UID_
Derived from database production.


Feature Identification Number





FA000
Administrative Boundary
LINE


FA000
LINE
ACC, BST, USE
BND
Administrative Boundary

Populate with VMAP0 source only. Keep regardless of length.




BST_
BST


Boundary Status Type








NAM_
Null


Name



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number








USE_
USE


Usage



 

FA001
Administrative Area
AREA


FA001
AREA
NAM, NA2, NA3
BND
Administrative Area

Populate with VMAP0 source only. Keep regardless of size.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








NA2_
NA2


Second Name



 




NAM_
NAM


Name



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





FA001
Administrative Area
POINT


FA001
POINT
NA2
BND
Administrative Area

Populate with VMAP0 source only. 




NA2_
NA2


Second Name








NAM_
Null


Name



 




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





FA020
Armistice Line
LINE


FA020
LINE
ACC, BST, USE
BND
Armistice Line

Populate with VMAP0 source only. Keep regardless of length.




BST_
BST


Boundary Status Type








NAM_
Null


Name



Name for ExInit.




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





FA030
Cease-Fire Line
LINE


FA030
LINE
ACC, BST, USE
BND
Cease-Fire Line

Populate with VMAP0 source only. Keep regardless of length.




BST_
BST


Boundary Status Type








NAM_
Null


Name



Name for ExInit.




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





FA040
Claim Line
LINE


FA040
LINE
ACC, BST, USE
BND
Claim Line

Populate with VMAP0 source only. Keep regardless of length.




BST_
BST


Boundary Status Type








NAM_
Null


Name



Name for ExInit.




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





FA050
Mandate Line/ Convention Line
LINE


FA050
LINE
ACC, BST, USE
BND
Mandate Line/Convention Line

Populate with VMAP0 source only. Keep regardless of length.




BST_
BST


Boundary Status Type








NAM_
Null


Name



Name for ExInit.




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





FA060
Defacto Boundary
LINE


FA060
LINE
ACC, BST, USE
BND
Defacto Boundary

Populate with VMAP0 source only. Keep regardless of length.




BST_
BST


Boundary Status Type








NAM_
Null


Name



Name for ExInit.




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number








USE_
USE


Usage



 

FA070
Demilitarized Zone
AREA


FA070
AREA
NAM, NA2, NA3
BND
Demilitarized Zone

Populate with VMAP0 source only. Keep regardless of size.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








NA2_
NA2


Second Name



 




NA3_
NA3


Classification Name



 




NAM_
NAM


Name



Name for ExInit.




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





FA110
International Date Line
LINE


FA110
LINE
ACC, BST, USE
BND
International Date Line

Keep regardless of length.




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





FA170
Zone of Occupation
AREA


FA170
AREA
NAM, NA2, NA3
BND
Zone of Occupation

Populate with VMAP0 source only. Keep regardless of size.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution








NA2_
NA2


Second Name



 




NA3_
NA3


Classification Name



 




NAM_
NAM


Name



Name for ExInit.




STC_
104, Vector Map (VMAP), Level 0.


Source Type Code



 




UID_
Derived from database production.


Feature Identification Number





FC021
Maritime Limit Boundary
DIRECTED LINE







Does not occur in source.


FC165
Route (Maritime)
AREA







Does not occur in source.


FC165
Route (Maritime)
LINE







Does not occur in source.


FC165
Route (Maritime)
POINT







Does not occur in source.
 

GA035
NAVAIDS (Aeronautical)
LINE







Does not occur in source.


GA035
NAVAIDS (Aeronautical)
POINT







Does not occur in source.


GB005
US-Airport/ Airfield/ Airstrip
AREA


GB005
POINT
IKO, NAM, USE, ZV3
TRANS
Airport/Airfield
Expand Line and Point to Area.
Map GB005 with an APT of 9 to GB035.  Area of any point or linear airport is assumed to be larger than 90,000 sq. M. If linear in source, then assume that the width is ½ of the source length. If point in source, get runway length and orientation from the ICAO. Represent result as Areal of size:  (runway length) x 1/2 (runway length).




AOO_
0


Angle of Orientation



Orientation of the runway.




APT_



Airfield Type



 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



 




DGEN
0


Damage, General








IKO_
IKO


ICAO Designator



Derived from DAFIF source.




NAM_
NAM


Name



 




NOR_
1


Number of Runways



Derived from DAFIF source.




NORF
1


Numer of Runways, Fully Functional



To support run-time damage of airfields which do not have explicitly represented runway features (GB055).




RST_
1 (Hard/Paved)


Road/Runway Surface Type



 




STGC
Table Lookup.


Surface Trafficability Group, CCTT



 




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



 




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



 




STP_
Derived from FAO/WES.


Soil Type



Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition








UID_
Derived from database production.


Feature Identification Number





GB010
Airport Lighting
POINT







Does not occur in source.


GB015
US-Apron/ Hardstand UK-Apron/ Hardstanding
AREA







Does not occur in source.


GB035
Heliport
AREA







Does not occur in source.


GB075
Taxiway
AREA







Does not occur in source.


OZ165
Route (Maritime) Centerline/ Nexus
LINE







Does not occur in source.


SA030
Exposed Bedrock
AREA







Does not occur in source.


ZD050
Boundary Line
3-D LINE







Does not occur in source.


8.2 VMAP1 Vector and Attribute Mappings

FSA Feature Code
Feature Name
TCDM Feature Type
FSA Attributes
Derivation of Attribute Values
Source FACC
Source Type
Source Attributes
Source Coverage
Source Feature Name
Vector Mapping Comments
FSA Mapping Notes

AA010
Mine
AREA


AA010
Area
EXS, MIN, NAM, PRO
IND
Mine/Quarry
Expand Line and Point to Area.
Map AA010 features with PROs 46, 84, and 88 to AA012, Quarry.  Replace point with hexagon of area of 90,000 sq. M. Retain source areal shape.   Default line width = 300M.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




DGEN
0


Damage, General



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

AA010
Mine
AREA


AA010
Point
ARH, EXS, MIN, NAM, PRO
IND
Mine/Quarry
Expand Line and Point to Area.
Map AA010 features with PROs 46, 84, and 88 to AA012, Quarry.  Replace point with hexagon of area of 90,000 sq. M. Retain source areal shape.   Default line width = 300M.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




DGEN
0


Damage, General



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

AA012
Quarry
AREA


AA010
Point
ARH, EXS, MIN, NAM, PRO
IND
Mine/Quarry
Expand Line and Point to Area.
Map AA010 features with PROs 46, 84, and 88 to AA012, Quarry.  Replace point with hexagon of area of 90,000 sq. M. If Line in source and width >= 300 M, expand to Area.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




DGEN
0


Damage, General



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

AA012
Quarry
LINE








Does not occur in source.   

AA040
Rig/ Superstructure
POINT


AA040
Point
EXS, HGT, LOC, PRO, ZV2
IND
Rig/Superstructure

  If height is less than 10M then reset height to 10M. Default Size: 10Mx10Mx10M.




AOO_
0


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
HGT


Height Above Surface Level



   




LEN_
10


Length/Diameter



   




PRO_
PRO


Product Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
10


Width



   

AA050
Well
POINT


AA050
Point
EXS, HYC, NAM, PRO, SCC, WFT
HYDRO
Well

  Keep only if PRO_ = 116 (WATER) else see AA052.




DGEN
0


Damage, General



  




HYC_
HYC


Hydrological Category



  




PST_
2 (Liquid)


Physical State Category



   




SCC_
9 (Freshwater /Potable)


Spring/Well Characteristic Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

AA050
Well
POINT


AA050
Point
EXS, NAM, PRO
IND
Well

  Keep only if PRO_ = 116 (WATER) else see AA052.




DGEN
0


Damage, General



  




HYC_
8 (Perennial /Permanent)


Hydrological Category



  




PST_
2 (Liquid)


Physical State Category



   




SCC_
9 (Freshwater /Potable)


Spring/Well Characteristic Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

AA052
Oil/ Gas Field
AREA


AA050
Point
EXS, HYC, NAM, PRO, SCC, WFT
HYDRO
Well
Expand Point to Area.
  Replace point with hexagon of default area 90,000 sq. M. For clustered points of type AA052 or (AA050, with source PRO = 38 (gas) or 67 (oil)), perform clustering analysis and replace by area. Well distance tolerance is 300M, minimum of 2 wells per field. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




DGEN
0


Damage, General



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.


Soil Type



  Derived from FAO/WES if valid STP is missing from source data.




SWC_
1 (Dry)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  

AA052
Oil/ Gas Field
AREA


AA050
Point
EXS, NAM, PRO
IND
Well
Expand Point to Area.
  Replace point with hexagon of default area 90,000 sq. M. For clustered points of type AA052 or (AA050, with source PRO = 38 (gas) or 67 (oil)), perform clustering analysis and replace by area. Well distance tolerance is 300M, minimum of 2 wells per field. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




DGEN
0


Damage, General



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.


Soil Type



  Derived from FAO/WES if valid STP is missing from source data.




SWC_
1 (Dry)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  

AA052
Oil/ Gas Field
AREA


AA050
Point
EXS, HYC, NAM, PRO, SCC, WFT
HYDRO
Well
Expand Point to Area.
Replace point with hexagon of default area 90,000 sq. M. For clustered points of type AA052 or (AA050, with source PRO = 38 (gas) or 67 (oil)), perform clustering analysis and replace by area. Well distance tolerance is 300M, minimum of 2 wells per field.   Replace point with hexagon of default area 90,000 sq. M. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




DGEN
0


Damage, General



  




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



  




UID_
Derived from database production.


Feature Identification Number



  

AA052
Oil/ Gas Field
AREA


AA050
Point
EXS, NAM, PRO
IND
Well
Expand Point to Area.
Replace point with hexagon of default area 90,000 sq. M. For clustered points of type AA052 or (AA050, with source PRO = 38 (gas) or 67 (oil)), perform clustering analysis and replace by area. Well distance tolerance is 300M, minimum of 2 wells per field.   Replace point with hexagon of default area 90,000 sq. M. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




DGEN
0


Damage, General



  




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



  




UID_
Derived from database production.


Feature Identification Number



  

AC000
Processing Plant/ Treatment Plant
AREA


AC000
Point
NAM, PRO
IND
Processing Plant/Treatment Plant
Expand Line and Point to Area.
  Replace point with rectangle as default shape If computed area >= 90,000 sq. M then represent as an Area.  Default line width = 200M.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




DGEN
0


Damage, General



  




HGT_
10


Height Above Surface Level



   




PRO_
PRO


Product Category



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

AC000
Processing Plant/ Treatment Plant
AREA


AC000
Area
NAM, PRO
IND
Processing Plant/Treatment Plant
Expand Line and Point to Area.
  Replace point with rectangle as default shape If computed area >= 90,000 sq. M then represent as an Area.  Default line width = 200M.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




DGEN
0


Damage, General



  




HGT_
10


Height Above Surface Level



   




PRO_
PRO


Product Category



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

AC000
Processing Plant/ Treatment Plant
POINT


AC000
Point
NAM, PRO
IND
Processing Plant/Treatment Plant

  If computed area < 90,000 sq. M then represent as Point. Default Size: 200Mx200Mx10M.




AOO_
0


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
10


Height Above Surface Level



   




LEN_
200


Length/Diameter



   




PRO_
PRO


Product Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
200


Width



   

AC010
Blast Furnace
POINT








Does not occur in source.

AC020
Catalytic Cracker
POINT








Does not occur in source.

AC030
Settling Basin/ Sludge Pond
AREA


AC030
Area
-
IND
Settling Basin/Sludge Pond

  If computed area < 90000 sq. M then discard. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




DGEN
0


Damage, General



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

AC040
Oil/ Gas Facilities
AREA








Does not occur in source.

AD010
US-Power Plant UK-Power Station
AREA


AD010
Area
NAM, PPC
UTIL
Power Plant
Expand Point to Area.
  If computed area >= 90,000 sq. M then represent as Area. Expand point to square of area 90,000 sq. M as default shape.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




DGEN
0


Damage, General



  




HGT_
20


Height Above Surface Level



   




PPC_
PPC


Power Plant Category



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

AD010
US-Power Plant UK-Power Station
AREA


AD010
Point
ARH, HGT, NAM, PPC, ZV2
UTIL
Power Plant
Expand Point to Area.
  If computed area >= 90,000 sq. M then represent as Area. Expand point to square of area 90,000 sq. M as default shape.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




DGEN
0


Damage, General



  




HGT_
HGT


Height Above Surface Level



   




PPC_
PPC


Power Plant Category



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

AD010
US-Power Plant UK-Power Station
POINT


AD010
Area
NAM, PPC
UTIL
Power Plant
Collapse Area to Point.
  If computed area < 90,000 sq. M then represent as a Point. If area is not computable then represent as Point. Default Size: 200Mx200Mx20M.




AOO_
0


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
20


Height Above Surface Level



   




LEN_
200


Length/Diameter



   




PPC_
PPC


Power Plant Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
200


Width



   

AD010
US-Power Plant UK-Power Station
POINT


AD010
Point
ARH, HGT, NAM, PPC, ZV2
UTIL
Power Plant
Collapse Area to Point.
  If computed area < 90,000 sq. M then represent as a Point. If area is not computable then represent as Point. Default Size: 200Mx200Mx20M.




AOO_
0


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
20


Height Above Surface Level



   




LEN_
200


Length/Diameter



   




PPC_
PPC


Power Plant Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
200


Width



   

AD030
Substation/ Transformer Yard
AREA







Expand Point to Area.
Does not occur in source.  If computed area >= 90,000 sq. M then represent as Area. Replace point with square of area of 90,000 sq. M as default shape. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




DGEN
0


Damage, General



  




HGT_
7


Height Above Surface Level



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

AD030
Substation/ Transformer Yard
POINT








Does not occur in source.

AD040
Nuclear Reactor
POINT








Does not occur in source.

AE010
Assembly Plant
AREA








Does not occur in source.

AE010
Assembly Plant
POINT








Does not occur in source.

AF010
Chimney/ Smokestack
POINT


AF010
Point
EXS, HGT, ZV2
IND
Chimney/Smokestack

  Default Size: 8Mx8Mx30M (Round).




AOO_
360


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
HGT


Height Above Surface Level



   




LEN_
8


Length/Diameter



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
8


Width



   

AF030
Cooling Tower
POINT


AF030
Point
EXS, HGT, ZV2
IND
Cooling Tower
Collapse Area and Line to Point.
  Default Size: 20MX20MX40M (Round).




AOO_
360


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
HGT


Height Above Surface Level



   




LEN_
20


Length/Diameter



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
20


Width



   

AF040
Crane
POINT


AF040
Point
EXS, HGT, ZV2
IND
Crane

  Default Size: 10Mx10Mx25M.




AOO_
0


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
HGT


Height Above Surface Level



   




LEN_
10


Length/Diameter



   




PRO_
0 (Unknown)


Product Category



  PRO_ attribute to allow for specific attribution during ExInit.




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
10


Width



   

AF070
Flare Pipe
POINT


AF070
Point
EXS, HGT, LOC, ZV2
IND
Flare Pipe

  Important for thermal sensors (blooming). Default Size: 2Mx2Mx10M (Round).




AOO_
360


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
HGT


Height Above Surface Level



   




LEN_
2


Length/Diameter



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
2


Width



   

AH021
Cross Country Barrier
DIRECTED LINE








Does not occur in source.

AH025
Minefield
AREA








Does not occur in source.

AH030
Prepared Defensive Positions Area
AREA








Does not occur in source.

AH035
Infantry Trench
LINE








Does not occur in source.  ExInit only. 

AH080
Military Area
AREA








Does not occur in source.  ExInit only. 

AJ050
Windmill
POINT


AJ050
Point
EXS, HGT, ZV2
IND
Windmill

  Default Size: 3Mx3Mx10M.




AOO_
0


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
HGT


Height Above Surface Level



   




LEN_
3


Length/Diameter



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
3


Width



   

AK030
Amusement Park
AREA








Does not occur in source. 

AK030
Amusement Park
POINT








Does not occur in source. 

AK110
Grandstand
AREA








Does not occur in source. 

AK110
Grandstand
POINT








Does not occur in source. 

AK130
US-Race Track UK-Race Track/ Race Course
AREA


AK130
Line
NAM
POP
Race Track
Expand Point to Area.
  If computed area is >= 90,000 sq. M then replace point with hexagon of area of 90,000 sq. M. If area cannot be computed then retain as Point. Note: NSC recommended mapping to AL020 (Built-Up Area); it has been maintained as a feature to specify unique default attribute values.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




DGEN
0


Damage, General



  




HGT_
10


Height Above Surface Level



   




NAM_
NAM


Name



   




PPT_
999 (Other)


Populated Place Type



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.


Soil Type



  Derived from FAO/WES if valid STP is missing from source data.




SWC_
1 (Dry)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  




USE_
120 (Recreational)


Usage



   

AK130
US-Race Track UK-Race Track/ Race Course
POINT


AK130
Line
NAM
POP
Race Track
Collapse Area and Line to Point.
  If computed area < 90,000 sq. M then represent as a Point. If area is not computable then represent as Point. Note: NSC recommended mapping to AL020 (Built-Up Area); it has been maintained as a feature to specify unique default attribute values. Default Size: 275Mx250x10M.




AOO_
0


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
10


Height Above Surface Level



   




LEN_
275


Length/Diameter



   




NAM_
NAM


Name



   




PPT_
999 (Other)


Populated Place Type



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




USE_
120 (Recreational)


Usage



   




WID_
250


Width



   

AK160
US-Stadium/ Amphitheater UK-Stadium/ Amphitheatre
AREA


AK160
Point
EXS, HGT, NAM, ZV2
POP
Stadium/Amphitheater
Expand Point to Area.
  If computed area is >= 90,000 sq. M then replace point with hexagon of area of 90,000 sq. M. If area cannot be computed then retain as Point. Note: NSC recommended mapping to AL020 (Built-Up Area); it has been maintained as a feature to specify unique default attribute values.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




DGEN
0


Damage, General



  




HGT_
HGT


Height Above Surface Level



   




NAM_
NAM


Name



   




PPT_
999 (Other)


Populated Place Type



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  




USE_
120 (Recreational)


Usage



   

AK160
US-Stadium/ Amphitheater UK-Stadium/ Amphitheatre
POINT


AK160
Point
EXS, HGT, NAM, ZV2
POP
Stadium/Amphitheater
Collapse Area and Line to Point.
  If computed area < 90,000 sq. M then represent as a Point. If area is not computable then represent as Point. Note: NSC recommended mapping to AL020 (Built-Up Area); it has been maintained as a feature to specify unique default attribute values. Default Size: 275Mx275Mx20M.




AOO_
0


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
HGT


Height Above Surface Level



   




LEN_
275


Length/Diameter



   




NAM_
NAM


Name



   




PPT_
999 (Other)


Populated Place Type



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




USE_
120 (Recreational)


Usage



   




WID_
275


Width



   

AL015
Building
AREA


AL015
Area
BFC, EXS, HGT, HWT, NAM
POP
Building
Expand Line and Point to Area.
  If computed area is >= 90,000 sq. M then replace point with square of area of 90,000 sq. M. If area is not computable then represent as Point. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




BFC_
BFC


Building Function Category



   




DGEN
0


Damage, General



  




HGT_
HGT


Height Above Surface Level



   




PRO_
0 (Unknown)


Product Category



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

AL015
Building
AREA


AL015
Point
AOO, BFC, EXS, HGT, HWT, NAM, WID, ZV2
POP
Building
Expand Line and Point to Area.
  If computed area is >= 90,000 sq. M then replace point with square of area of 90,000 sq. M. If area is not computable then represent as Point. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




BFC_
BFC


Building Function Category



   




DGEN
0


Damage, General



  




HGT_
HGT


Height Above Surface Level



   




PRO_
0 (Unknown)


Product Category



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

AL015
Building
POINT


AL015
Point
AOO, BFC, EXS, HGT, HWT, NAM, WID, ZV2
POP
Building

  If computed area < 90,000 sq. M then represent as a Point. Default Size: 50Mx50Mx10M.




AOO_
0


Angle of Orientation



  




BFC_
BFC


Building Function Category



   




DGEN
0


Damage, General



  




HGT_
HGT


Height Above Surface Level



   




LEN_
50


Length/Diameter



   




PRO_
0 (Unknown)


Product Category



  




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
WID


Width



   

AL020
Built-Up Area
AREA


AL020
Area
EXS, NAM, USE
POP
Built-Up Area
Expand Point to Area.
  If computed area is >= 90,000 sq. M then replace point with hexagon of area of 90,000 sq. M. If area cannot be computed then retain as Point. Map AI020 (Mobile Home/Mobile Home Park) to AL020. Map AL045 (Complex Outline) to AL020 with USE_ = 0 (Unknown)  if area >= 90,000 sq. M. Create nexi if necessary to obtain continuity of incoming/outgoing rail lines/roads (see AZ010 and AZ030).




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




DGEN
0


Damage, General



  




HGT_
15


Height Above Surface Level



   




NAM_
NAM


Name



   




PPT_
999 (Other)


Populated Place Type



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  




USE_
USE


Usage



   

AL020
Built-Up Area
AREA


AL020
Point
ARH, NAM
POP
Built-Up Area
Expand Point to Area.
  If computed area is >= 90,000 sq. M then replace point with hexagon of area of 90,000 sq. M. If area cannot be computed then retain as Point. Map AI020 (Mobile Home/Mobile Home Park) to AL020. Map AL045 (Complex Outline) to AL020 with USE_ = 0 (Unknown)  if area >= 90,000 sq. M. Create nexi if necessary to obtain continuity of incoming/outgoing rail lines/roads (see AZ010 and AZ030).




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




DGEN
0


Damage, General



  




HGT_
15


Height Above Surface Level



   




NAM_
NAM


Name



   




PPT_
999 (Other)


Populated Place Type



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  




USE_
44 (Residential)


Usage



   

AL020
Built-Up Area
POINT


AL020
Area
EXS, NAM, USE
POP
Built-Up Area
Collapse Area and Line to Point.
  If computed area < 90,000 sq. M then represent as a Point. Default Size: 250Mx250Mx15M. Map AI020 (Mobile Home/Mobile Home Park) to AL020. Map AL045 (Complex Outline) to AL020 (point) if area < 90,000 sq. M with default size = 200Mx100Mx15M and Use_ = 0 (unknown).




AOO_
0


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
15


Height Above Surface Level



   




LEN_
250


Length/Diameter



   




NAM_
NAM


Name



   




PPT_
999 (Other)


Populated Place Type



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




USE_
USE


Usage



   




WID_
250


Width



   

AL020
Built-Up Area
POINT


AL020
Point
ARH, NAM
POP
Built-Up Area
Collapse Area and Line to Point.
  If computed area < 90,000 sq. M then represent as a Point. Default Size: 250Mx250Mx15M. Map AI020 (Mobile Home/Mobile Home Park) to AL020. Map AL045 (Complex Outline) to AL020 (point) if area < 90,000 sq. M with default size = 200Mx100Mx15M and Use_ = 0 (unknown).




AOO_
0


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
15


Height Above Surface Level



   




LEN_
250


Length/Diameter



   




NAM_
NAM


Name



   




PPT_
999 (Other)


Populated Place Type



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




USE_
44 (Residential)


Usage



   

AL105
Settlement
AREA


AL105
Area
PPT
POP
Settlement
Expand Point to Area.
  If computed area < 90,000 sq. M then represent as a Point. Note: NSC recommended mapping to AL020 (Built-Up Area); it has been maintained as a feature to specify unique default attribute values. Default Size: 275Mx275Mx10M.




AOO_
0


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
10


Height Above Surface Level



   




LEN_
275


Length/Diameter



   




NAM_
Null


Name



   




PPT_
PPT


Populated Place Type



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




USE_
44 (Residential)


Usage



   




WID_
275


Width



   

AL105
Settlement
POINT


AL105
Area
PPT
POP
Settlement
Collapse Area and Line to Point.
  If computed area < 90,000 sq. M then represent as a Point. Note: NSC recommended mapping to AL020 (Built-Up Area); it has been maintained as a feature to specify unique default attribute values. Default Size: 275Mx275Mx10M.




AOO_
0


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
10


Height Above Surface Level



   




LEN_
275


Length/Diameter



   




NAM_
Null


Name



   




PPT_
99 (Inland Village)


Populated Place Type



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




USE_
44 (Residential)


Usage



   




WID_
275


Width



   

AL135
Native Settlement
AREA


AL135
Area
NAS
POP
Native Settlement
Expand Point to Area.
  If computed area is >= 90,000 sq. M then replace point with hexagon of area of 90,000 sq. M. If area cannot be computed then retain as Point. Note: NSC recommended mapping to AL020 (Built-Up Area); it has been maintained as a feature to specify unique default attribute values. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




DGEN
0


Damage, General



  




HGT_
5


Height Above Surface Level



   




NAM_
Null


Name



   




PPT_
1 (Native Settlement)


Populated Place Type



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.


Soil Type



  Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  




USE_
44 (Residential)


Usage



   

AL135
Native Settlement
POINT


AL135
Area
NAS
POP
Native Settlement
Collapse Area and Line to Point.
  If computed area < 90,000 sq. M then represent as a point. If area is not computable then represent as Point. Note: NSC recommended mapping to AL020 (Built-Up Area); it has been maintained as a feature to specify unique default attribute values. Default Size: 200Mx200Mx5M.




AOO_
0


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
5


Height Above Surface Level



   




LEN_
200


Length/Diameter



   




NAM_
Null


Name



   




PPT_
1 (Native Settlement)


Populated Place Type



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




USE_
44 (Residential)


Usage



   




WID_
200


Width



   

AL200
Ruins
AREA


AL200
Area
-
POP
Ruins
Expand Point to Area.
  If computed area is >= 90,000 sq. M then replace point with hexagon of area of 90,000 sq. M. If area cannot be computed then retain as Point. Note: NSC recommended mapping to AL020 (Built-Up Area); it has been maintained as a feature to specify unique default attribute values.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




DGEN
0


Damage, General



  




HGT_
5


Height Above Surface Level



   




NAM_
Null


Name



   




PPT_
999 (Other)


Populated Place Type



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.


Soil Type



  Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  




USE_
123 (Tourist)


Usage



   

AL200
Ruins
POINT


AL200
Area
-
POP
Ruins
Collapse Area and Line to Point.
  If computed area < 90,000 sq. M then represent as a Point. Default Size: 250Mx250Mx5M.




AOO_
0


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
5


Height Above Surface Level



   




LEN_
250


Length/Diameter



   




NAM_
Null


Name



   




PPT_
999 (Other)


Populated Place Type



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




USE_
123 (Tourist)


Usage



   




WID_
250


Width



   

AL210
Snow Shed/ Rock Shed
LINE


AL210
Node
LEN, USE
TRANS
Snow Shed/Rock Shed
Expand Point to Line.
  Default length = 30M.




DGEN
0


Damage, General



  




LEN_
LEN


Length/Diameter



  




LTN_
Derrived from associated road feature.


Lane/Track Number



  Derived from associated road feature.




OHC_
5


Overhead Clearance Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




TUC_
D


Transportation Use Category



   




UID_
Derived from database production.


Feature Identification Number



  




WD1_
D


Minimum Traveled Way Width



  Assume 1 lane = 50 DM; WD1_ = 50 x LTN_.

AL210
Snow Shed/ Rock Shed
LINE


AL210
Line
USE
TRANS
Snow Shed/Rock Shed
Expand Point to Line.
  Default length = 30M.




DGEN
0


Damage, General



  




LEN_
30


Length/Diameter



  




LTN_
Derrived from associated road feature.


Lane/Track Number



  Derived from associated road feature.




OHC_
5


Overhead Clearance Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




TUC_
D


Transportation Use Category



   




UID_
Derived from database production.


Feature Identification Number



  




WD1_
D


Minimum Traveled Way Width



  Assume 1 lane = 50 DM; WD1_ = 50 x LTN_.

AL240
Tower (Non-Communication)
POINT


AL240
Point
EXS, HGT, TTC, ZV2
IND
Tower (Non-Communication)
Collapse Area and Line to Point.
  Default Size: 5Mx5Mx30M.




AOO_
0


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
HGT


Height Above Surface Level



   




LEN_
5


Length/Diameter



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




TTC_
TTC


Tower Type Category



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
5


Width



   

AL260
Wall
LINE


AL260
Line
-
BND
Wall
Discard Point.
  Runtime damage is represented by Breach Point/Lane (AQ112) feature(s) rather than by the homogeneous Damage, General (DGEN).




HGT_
2


Height Above Surface Level



  




MCC_
62 (Masonry (Brick/Stone))


Material Composition Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

AM010
Depot (Storage)
AREA








Does not occur in source.

AM010
Depot (Storage)
POINT








Does not occur in source.

AM020
Grain Bin/ Silo
LINE








Does not occur as line in source.

AM020
Grain Bin/ Silo
POINT


AM020
Point
EXS, HGT, ZV2
IND
Grain Bin/Silo

  If linear in source and source LEN < 300M, represent as a Point. If area in source and major axis length < 300M, then represent as Point. Default Size: 20Mx20Mx20M (Round).




AOO_
360


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
HGT


Height Above Surface Level



   




LEN_
20


Length/Diameter



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
20


Width



   

AM030
Grain Elevator
LINE


AM030
Point
EXS, HGT, ZV2
IND
Grain Elevator
Expand Point to Line and Collapse Area to Line.
  Default Size: 500Mx50Mx35M.




DGEN
0


Damage, General



  




HGT_
HGT


Height Above Surface Level



  




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
50


Width



   

AM060
Storage Bunker/ Storage Mound
POINT








Does not occur in source.

AM061
Hardened Aircraft Shelter
POINT








Does not occur in source.

AM062
Tunnel Shelter
POINT








Does not occur in source.

AM070
Tank
POINT


AM070
Point
EXS, HGT, LOC, PRO, SSC, WID, ZV2
IND
Tank
Collapse Area and Line to Point.
  Default Size: 20Mx20MX20M (Round).




AOO_
360


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
HGT


Height Above Surface Level



   




LEN_
20


Length/Diameter



   




PRO_
PRO


Product Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
WID


Width



   

AM080
Water Tower
POINT


AM080
Point
EXS, HGT, ZV2
IND
Water Tower

  Default Size: 20Mx20MX30M (Round).




AOO_
360


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
HGT


Height Above Surface Level



   




LEN_
20


Length/Diameter



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
20


Width



   

AN010
US-Railroad UK-Railway
LINE


AN010
Line
ACC, EXS, FCO, GAW, LOC, NAM, RGC, RRA, RRC
TRANS
Railroad

  Runtime damage is represented by Barrier (AP041) feature(s) rather than by the homogeneous Damage, General (DGEN).




LOC_
LOC


Location Category



  




LTN_
Derrived from associated road feature.1


Lane/Track Number



  FCO (Feature Configuration)in source will be mapped to LTN_.




NAM_
NAM


Name



   




RGC_
RGC


Railroad Gauge Category



   




RRA_
RRA


Railroad Power Source



   




RRC_
RRC


Railroad Categories



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

AN050
US-Railroad Siding/ Railroad Spur UK-Railway Siding/ Railway Spur
LINE


AN050
Line
EXS, RGC, RRA, RSA
TRANS
Railroad Siding/Railroad Spur

  Runtime damage is represented by Barrier (AP041) feature(s) rather than by the homogeneous Damage, General (DGEN).




LOC_
8 (On Ground Surface)


Location Category



  




LTN_
Derrived from associated road feature.1


Lane/Track Number



   




RGC_
RGC


Railroad Gauge Category



   




RRA_
RRA


Railroad Power Source



   




RSA_
3 (Passing)


Rail Siding/Spur Attribute



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

AN060
Railroad Yard/ Marshaling Yard
AREA


AN060
Area
EXS, LTN
TRANS
Railroad Yard/Marshalling Yard
Expand Line and Point to Area.
  Create nexi if necessary to obtain continuity of incoming/outgoing rail lines (see AZ060). Replace point with hexagon of area of 90,000 sq. M.      Runtime damage is represented by Barrier (AP041) feature(s) rather than by the homogeneous Damage, General (DGEN).   




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




CTL_
CTL_ derived from footprint and LTN_.


Cumulative Track Length



  CTL_ derived from footprint and LTN_.




LTN_
LTN


Lane/Track Number



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

AP010
Cart Track
LINE


AP010
Line
ACC, WTC
TRANS
Cart Track

  May be discarded if judged too dense in source data.     Runtime damage is represented by Barrier (AP041) feature(s) rather than by the homogeneous Damage, General (DGEN).




RST_
6 (Natural)


Road/Runway Surface Type



  




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



  




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



  STGJ to match that of the underlying surface areal.




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



  




UID_
Derived from database production.


Feature Identification Number



  




WD1_
30


Minimum Traveled Way Width



   




WTC_
WTC


Weather Type Category



   

AP030
Road
LINE


AP030
Line
ACC, EXS, LOC, LTN, MED, NAM, RST, RTT, USE, WD1, WTC
TRANS
Road

  Runtime damage is represented by Barrier (AP041) feature(s) rather than by the homogeneous Damage, General (DGEN).




LOC_
LOC


Location Category



  




LTN_
LTN


Lane/Track Number



   




MED_
MED


Median Category



   




NAM_
NAM


Name



   




RST_
RST


Road/Runway Surface Type



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



  




UID_
Derived from database production.


Feature Identification Number



  




WD1_
WD1


Minimum Traveled Way Width



   50 x # lanes.




WTC_
WTC


Weather Type Category



   

AP041
Barrier
LINE








Does not occur in source.  ExInit only; see also AH021 (Cross Country Barrier).




AOO_



Angle of Orientation



  Perpendicular to associated route.




HGT_
2


Height Above Surface Level



   




LEN_



Length/Diameter



   Either (WD1_/10) or (5M*LTN_) from associate route, plus 10M.




OTC_
1 (Road Blocks/Cribs)


Obstacle Type Category



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
2


Width



   

AP050
US-Trail   UK-Trail/Footpath
LINE


AP050
Line
WTC
TRANS
Trail

  Runtime damage is represented by Barrier (AP041) feature(s) rather than by the homogeneous Damage, General (DGEN). Feature will not be populated in JSIMS IOC terrain data bases.




RST_
6 (Natural)


Road/Runway Surface Type



  




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



  




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



  STGJ to match that of the underlying surface areal.




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



  




UID_
Derived from database production.


Feature Identification Number



  




WD1_
10


Minimum Traveled Way Width



   




WTC_
WTC


Weather Type Category



   

AQ010
US-Aerial Cableway Lines/ Ski Lift Lines UK-Aerial Cableway Lines/ Ski Lift Cables
LINE


AQ010
Line
HGT, USE, ZV2
TRANS
Aerial Cableway Lines/Ski Lift Lines

   




DGEN
0


Damage, General



  




HGT_
HGT


Height Above Surface Level



  




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

AQ040
Bridge/ Overpass/ Viaduct
COMPLEX


AQ040
Line
BDC, BOT, BSC, EXS, LEN, OHB, TUC, ZV2
TRANS
Bridge/Overpass/Viaduct

  Each instance of AQ040 will reference one or more instances of AQ045 (Bridge Span).




LC4_
Derived from LTN; (2 lanes = 70, >2 lanes = 100).


Load Class Type 4



  If 2 lanes then 70. If > 2 lanes then 100.




LTN_
Derrived from associated road feature.


Lane/Track Number



  Derived from width of road (WD1_/50).




MCC_
83 (Reinforced Concrete)


Material Composition Category



   




NAM_
Null


Name



   




NOS_
1


Number of Spans



   




OHB_
OHB


Overall Height of Bridge



   




OHC_
5


Overhead Clearance Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




TUC_
TUC


Transportation Use Category



   




UID_
Derived from database production.


Feature Identification Number



  




WD1_
Derive from width of LTN.


Minimum Traveled Way Width



   

AQ040
Bridge/ Overpass/ Viaduct
COMPLEX


AQ040
Node
BDC, BOT, BSC, EXS, LEN, OHB, TUC, ZV2
TRANS
Bridge/Overpass/Viaduct

  Each instance of AQ040 will reference one or more instances of AQ045 (Bridge Span).




LC4_
Derived from LTN; (2 lanes = 70, >2 lanes = 100).


Load Class Type 4



  If 2 lanes then 70. If > 2 lanes then 100.




LTN_
Derrived from associated road feature.


Lane/Track Number



  Derived from width of road (WD1_/50).




MCC_
83 (Reinforced Concrete)


Material Composition Category



   




NAM_
Null


Name



   




NOS_
1


Number of Spans



   




OHB_
OHB


Overall Height of Bridge



   




OHC_
5


Overhead Clearance Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




TUC_
TUC


Transportation Use Category



   




UID_
Derived from database production.


Feature Identification Number



  




WD1_
Derive from width of LTN.


Minimum Traveled Way Width



   

AQ041
Engineering Bridge
COMPLEX


AQ040
Line
BDC, BOT, BSC, EXS, LEN, OHB, TUC, ZV2
TRANS
Bridge/Overpass/Viaduct

Does not occur in source.  ExInit only. 

AQ045
Bridge Span
POINT


AQ040
Node
BDC, BOT, BSC, EXS, LEN, OHB, TUC, ZV2
TRANS
Bridge/Overpass/Viaduct

  Derived from AQ040 (Bridge/Overpass/Viaduct) and AQ064 (Causeway).




AOO_
Derive from direction of accociated bridge.


Angle of Orientation



  Derived from direction of route over obstacle.




DGEN
0


Damage, General



  




ITC_
Table Lookup.


Interchange Traversability Code



  




LEN_
LEN


Length/Diameter



  Derived from width of gap (gap + 10M) for single span bridges. 




UID_
Derived from database production.


Feature Identification Number



  

AQ045
Bridge Span
POINT


AQ040
Line
BDC, BOT, BSC, EXS, LEN, OHB, TUC, ZV2
TRANS
Bridge/Overpass/Viaduct

  Derived from AQ040 (Bridge/Overpass/Viaduct) and AQ064 (Causeway).




AOO_
Derive from direction of accociated bridge.


Angle of Orientation



  Derived from direction of route over obstacle.




DGEN
0


Damage, General



  




ITC_
Table Lookup.


Interchange Traversability Code



  




LEN_
LEN


Length/Diameter



  Derived from width of gap (gap + 10M) for single span bridges. 




UID_
Derived from database production.


Feature Identification Number



  

AQ060
Control Tower
POINT


AQ060
Point
EXS, HGT, ZV2
TRANS
Control Tower
Collapse Area and Line to Point.
  Default Size: 10Mx10MX25M.




AOO_
0


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
HGT


Height Above Surface Level



   




LEN_
10


Length/Diameter



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
10


Width



   

AQ064
Causeway
COMPLEX


AQ040
Line
BDC, BOT, BSC, EXS, LEN, OHB, TUC, ZV2
TRANS
Bridge/Overpass/Viaduct

Each instance of AQ064 will reference one or more instances of AQ045 (Bridge Span). Note: AQ064 (Causeway) can be a combination of spans over water or wet ground and roads over filled road beds.     Runtime damage is represented by Barrier (AP041) feature(s) rather than by the homogeneous Damage, General (DGEN).




LC4_
Derived from LTN; (2 lanes = 70, >2 lanes = 100).


Load Class Type 4



  If 2 lane then 70. If > 2 lane then 100.




LTN_
Derrived from associated road feature.


Lane/Track Number



  Derived from width of road (WD1_/50).




MCC_
83 (Reinforced concrete)


Material Composition Category



  




NOS_
1


Number of Spans



   




OHB_
OHB


Overall Height of Bridge



   




OHC_
5


Overhead Clearance Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



  




TUC_
TUC


Transportation Use Category



   




UID_
Derived from database production.


Feature Identification Number



  




WD1_
Derive from width of LTN.


Minimum Traveled Way Width



   

AQ064
Causeway
COMPLEX


AQ040
Node
BDC, BOT, BSC, EXS, LEN, OHB, TUC, ZV2
TRANS
Bridge/Overpass/Viaduct

Each instance of AQ064 will reference one or more instances of AQ045 (Bridge Span). Note: AQ064 (Causeway) can be a combination of spans over water or wet ground and roads over filled road beds.     Runtime damage is represented by Barrier (AP041) feature(s) rather than by the homogeneous Damage, General (DGEN).




LC4_
Derived from LTN; (2 lanes = 70, >2 lanes = 100).


Load Class Type 4



  If 2 lane then 70. If > 2 lane then 100.




LTN_
Derrived from associated road feature.


Lane/Track Number



  Derived from width of road (WD1_/50).




MCC_
83 (Reinforced concrete)


Material Composition Category



  




NOS_
1


Number of Spans



   




OHB_
OHB


Overall Height of Bridge



   




OHC_
5


Overhead Clearance Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



  




TUC_
TUC


Transportation Use Category



   




UID_
Derived from database production.


Feature Identification Number



  




WD1_
Derive from width of LTN.


Minimum Traveled Way Width



   

AQ070
Ferry Crossing
LINE


AQ070
Line
NAM
TRANS
Ferry Crossing

   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



  




TUC_
0 (Unknown)


Transportation Use Category



   




UID_
Derived from database production.


Feature Identification Number



  

AQ070
Ferry Crossing
POINT


AQ070
Node
NAM
TRANS
Ferry Crossing

  




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



  




TUC_
0 (Unknown)


Transportation Use Category



   




UID_
Derived from database production.


Feature Identification Number



  

AQ112
Breach Point/ Lane
POINT








Does not occur in source.  ExInit only.

AQ113
Pipeline/ Pipe
LINE


AQ113
Line
ACC, LOC, PRO
UTIL
Pipeline/Pipe

   




HGT_
2


Height Above Surface Level



  




LOC_
LOC


Location Category



   




PRO_
PRO


Product Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

AQ116
Pumping Station
POINT


AQ116
Point
PRO
UTIL
Pumping Station
Collapse Area and Line to Point.
  Default Size: 20Mx10Mx5M.




AOO_
0


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
5


Height Above Surface Level



   




LEN_
20


Length/Diameter



   




PRO_
PRO


Product Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
10


Width



   

AQ130
Tunnel
LINE


AQ130
Line
LEN, NAM, TUC
TRANS
Tunnel
Expand Point to Line.
  Derive LTN_, TUC_, and WD1_ from connecting road/railroad. Default length = 100M.




DGEN
0


Damage, General



  




LEN_
LEN


Length/Diameter



  




LTN_
Derrived from associated road feature.


Lane/Track Number



   




NAM_
NAM


Name



   




OHC_
5


Overhead Clearance Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




TUC_
TUC


Transportation Use Category



   




UID_
Derived from database production.


Feature Identification Number



  




WD1_
Derived from associate road/railroad feature.


Minimum Traveled Way Width



   

AQ130
Tunnel
LINE


AQ130
Node
LEN, NAM, TUC
TRANS
Tunnel
Expand Point to Line.
  Derive LTN_, TUC_, and WD1_ from connecting road/railroad. Default length = 100M.




DGEN
0


Damage, General



  




LEN_
LEN


Length/Diameter



  




LTN_
Derrived from associated road feature.


Lane/Track Number



   




NAM_
NAM


Name



   




OHC_
5


Overhead Clearance Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




TUC_
TUC


Transportation Use Category



   




UID_
Derived from database production.


Feature Identification Number



  




WD1_
Derived from associate road/railroad feature.


Minimum Traveled Way Width



   

AT010
US-Disk/ Dish UK-Disk Aerial/ Dish Aerial
POINT


AT010
Point
EXS, HGT, ZV2
UTIL
Disk/Dish

  Default Size: 5Mx5Mx5M.




AOO_
0


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
HGT


Height Above Surface Level



   




LEN_
5


Length/Diameter



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
5


Width



   

AT030
Power Transmission Line
LINE


AT030
Line
ACC, TST
UTIL
Power Transmission Line

   




HGT_
20


Height Above Surface Level



  




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

AT040
US-Power Transmission Pylon UK-Power Transmission Pylon/ Pole
POINT








Does not occur in source. 

AT050
Communication Building
AREA








Does not occur in source.

AT050
Communication Building
POINT








Does not occur in source.




AOO_
0


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
10


Height Above Surface Level



   




LEN_
200


Length/Diameter



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
150


Width



   

AT060
Telephone Line/Telegraph Line
LINE


AT060
Line
-
UTIL
Telephone Line/Telegraph Line

   




HGT_
15


Height Above Surface Level



  




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

AT080
Communication Tower
POINT


AT080
Point
EXS, HGT, NAM, NST, SSC, ZV2
UTIL
Communication Tower

   Default Size: 5Mx5Mx30M.




AOO_
0


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
HGT


Height Above Surface Level



   




LEN_
5


Length/Diameter



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
5


Width



   

AZ010
US-Railroad in Built-Up Area Centerline/ Nexus
LINE


AN010
Line
ACC, EXS, FCO, GAW, LOC, NAM, RGC, RRA, RRC
TRANS
Railroad

  Derived from AN010 and AL020.




LOC_
LOC


Location Category



  




LTN_
Derrived from associated road feature.1


Lane/Track Number



  FCO (Feature Configuration) in source will be mapped to LTN_.




RGC_
RGC


Railroad Gauge Category



   




RRA_
RRA


Railroad Power Source



   




RRC_
RRC


Railroad Categories



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

AZ030
Road in Built-Up Area Centerline/ Nexus
LINE


AP030
Line
ACC, EXS, LOC, LTN, MED, NAM, RST, RTT, USE, WD1, WTC
TRANS
Road

  Derived from AP030 and AL020.




LOC_
LOC


Location Category



  




LTN_
LTN


Lane/Track Number



   




MED_
MED


Median Category



   




RST_
RST


Road/Runway Surface Type



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



  




UID_
Derived from database production.


Feature Identification Number



  




WD1_
WD1


Minimum Traveled Way Width



   50 x # lanes.




WTC_
WTC


Weather Type Category



   

AZ060
Railroad Yard/ Marshaling Yard Centerline/ Nexus
LINE


AN010
Line
ACC, EXS, FCO, GAW, LOC, NAM, RGC, RRA, RRC
TRANS
Railroad

  Derived from AN010 and AN060.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




CTL_
CTL_ derived from footprint and LTN_.


Cumulative Track Length



   




LTN_
Derrived from associated road feature.6


Lane/Track Number



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

BA010
Coastline/ Shoreline
DIRECTED LINE


BA010
Line
ACC, SLT, VDC
BND
Coastline/Shoreline

  Land on the right. Coastline exported on a geotile basis (without segments along the geotile boundaries). 




SLT_
SLT


Shoreline Type Category



  




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



  




UID_
Derived from database production.


Feature Identification Number



  

BA020
Foreshore
AREA


BA020
Area
MCC
HYDRO
Foreshore
Discard Point.
  Source data availability may preclude consistent population of this feature. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




BMC_
MCC


Bottom Materials Composition



  Derive BMC_ from MCC.




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

BA040
Water (Except Inland)
AREA


BA040
Area
-
HYDRO
Water (Except Inland)
Discard Point.
  Dimension criteria for feature type as P and L are product specific. Map SA010 (Common Open Water) to BA040. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




BMC_
5 (Rocks an Boulders)


Bottom Materials Composition



  




NAM_
Null


Name



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

BB010
Anchorage
AREA








Does not occur in source.   

BB040
Breakwater/ Groyne
LINE


BB040
Line
VRR, WID
HYDRO
Breakwater/Groyne
Collapse Area to Line.
  Collapse to major axis or derived centerline. Default width = 5 M.




DGEN
0


Damage, General



  




LOC_
1(Above Surface/does not Cover (Height Known))


Location Category



  




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
WID


Width



   

BB042
Mole
LINE








Does not occur in source. 

BB090
US-Drydock UK-Dry Dock
POINT








Does not occur in source. 

BB140
US-Jetty UK-Training Wall
LINE


BB140
Line
VRR, WID
HYDRO
Jetty
Collapse Area to Line.
  Collapse to major axis or derived centerline.  Default width = 5M.




DGEN
0


Damage, General



  




LOC_
1(Above Surface/does not Cover (Height Known))


Location Category



  




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
WID


Width



   

BB170
US-Offshore Loading Facility UK-Single Point Mooring
POINT








Does not occur in source. 

BB190
US-Pier/ Wharf/ Quay UK-Pier/ Wharf/ Quay/ Jetty
LINE


BB190
Line
LEN, WID
TRANS
Pier/Wharf/Quay
Collapse Area to Line.
  Collapse to major axis or derived centerline.  Default width = 25M.




DGEN
0


Damage, General



  




NAM_
Null


Name



  




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  




USE_
119 (Berthing of Vessels)


Usage



   




WID_
WID


Width



   

BB230
Seawall
LINE


BB230
Line
-
HYDRO
Seawall

  Runtime damage is represented by Breach Point/Lane (AQ112) feature(s) rather than by the homogeneous Damage, General (DGEN).




HGT_
3


Height Above Surface Level



  




MCC_
84 (Rock/Rocky)


Material Composition Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

BC050
Lighthouse
POINT


AL015
Area
BFC, EXS, HGT, HWT, NAM
POP
Building
Collapse Area and Line to Point.
  DFAD length for round features is a radius. Map AL015 (Building) with source BFC = 82 to BC050. Default Size: 8Mx8Mx30M (Round).




AOO_
360


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
HGT


Height Above Surface Level



   




LEN_
8


Length/Diameter



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
8


Width



   

BC050
Lighthouse
POINT


AL015
Point
AOO, BFC, EXS, HGT, HWT, NAM, WID, ZV2
POP
Building
Collapse Area and Line to Point.
  DFAD length for round features is a radius. Map AL015 (Building) with source BFC = 82 to BC050. Default Size: 8Mx8Mx30M (Round).




AOO_
360


Angle of Orientation



  




DGEN
0


Damage, General



  




HGT_
HGT


Height Above Surface Level



   




LEN_
8


Length/Diameter



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
WID


Width



   

BD000
US-Underwater Danger/ Hazard UK-Underwater Danger
AREA








Does not occur in source.

BD100
Pile/ Piling/ Post
AREA








Does not occur in source.

BD110
Platform
POINT








Does not occur in source.

BD120
Reef
AREA


BD120
Line
COD, MCC, NAM, VRR
HYDRO
Reef
Expand Line to Area and Discard Point.
  If Source = Line then default width = 300M. If Source is area, then keep regardless of size. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




BMC_
MCC


Bottom Materials Composition



  Derive BMC_ from MCC.




HDP_
0


Hydrographic Depth



  Define HDP = 0.0 as Unknown.




LOC_
4(Below Surface /Submerged/Unerground)


Location Category



  




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

BD120
Reef
AREA


BD120
Area
COD, MCC, NAM, VRR
HYDRO
Reef
Expand Line to Area and Discard Point.
  If Source = Line then default width = 300M. If Source is area, then keep regardless of size. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




BMC_
MCC


Bottom Materials Composition



  Derive BMC_ from MCC.




HDP_
0


Hydrographic Depth



  Define HDP = 0.0 as Unknown.




LOC_
4(Below Surface /Submerged/Unerground)


Location Category



  




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

BD130
Rock
POINT


BD130
Point
ARH, MCC, NAM, VRR
HYDRO
Rock

  




HDP_
0


Hydrographic Depth



  Valid only if below water.




HGT_
0


Height Above Surface Level



  Valid/Used only if above water.




LOC_
1(Above Surface/does not Cover (Height Known))


Location Category



  




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

BD180
Wreck
AREA








Does not occur as area in source.

BD180
Wreck
POINT


BD180
Point
LOC, VRR
HYDRO
Wreck

   




AOO_
0


Angle of Orientation



  




HDP_
0


Hydrographic Depth



  Valid only if below water.




HGT_
0


Height Above Surface Level



  Valid/Used only if above water.




LOC_
4 (Below Surface /Submerged/Unerground)


Location Category



   




SOH_
1 (Dangerous)


Severity of Hazard



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

BF010
US-Bottom Characteristics UK-Quality of the Bottom
POINT








Does not occur in source.  

BH010
Aqueduct
AREA


BH010
Line
EXS, LOC, WID
HYDRO
Aqueduct
Expand Line to Area if WID >= 100M
  Assumption: If area in source, width > 100M. Create nexi if necessary to obtain continuity of incoming/outgoing rivers/aqueducts/canals (see BZ010). 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




BGL_
60


Bank Gradient Left



   




BGR_
60


Bank Gradient Right



   




BMC_
7 (Paved)


Bottom Materials Composition



   




HYC_
8 (Perennial /Permanent)


Hydrological Category



   




LOC_
LOC


Location Category



   




NAM_
Null


Name



   




PST_
2 (Liquid)


Physical State Category



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




TID_
1 (Non-Tidal)


Tidal/Non-Tidal Category



   




UID_
Derived from database production.


Feature Identification Number



  




WDA_
100


Water Depth Average



   




WVA_
3


Water Velocity Average



   

BH010
Aqueduct
LINE


BH010
Line
EXS, LOC, WID
HYDRO
Aqueduct

  Default width = 30 M.




BGL_
60


Bank Gradient Left



  




BGR_
60


Bank Gradient Right



   




BMC_
7 (Paved)


Bottom Materials Composition



   




HYC_
8 (Perennial /Permanent)


Hydrological Category



   




LOC_
LOC


Location Category



   




NAM_
Null


Name



   




PST_
2 (Liquid)


Physical State Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




TID_
1 (Non-Tidal)


Tidal/Non-Tidal Category



   




UID_
Derived from database production.


Feature Identification Number



  




WDA_
10


Water Depth Average



   




WID_
WID


Width



   




WVA_
1


Water Velocity Average



   

BH020
Canal
AREA








Does not occur as area in source.

BH020
Canal
LINE


BH020
Line
EXS, HYC, NAM, WID
HYDRO
Canal

  Default width = 30M.




BGL_
60


Bank Gradient Left



  




BGR_
60


Bank Gradient Right



   




BMC_
1 (Clay an Silt)


Bottom Materials Composition



   




HYC_
HYC


Hydrological Category



   




LOC_
8 (On Ground Surface)


Location Category



   




NAM_
NAM


Name



   




PST_
2 (Liquid)


Physical State Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




TID_
1 (Non-Tidal)


Tidal/Non-Tidal Category



   




UID_
Derived from database production.


Feature Identification Number



  




WDA_
10


Water Depth Average



   




WID_
WID


Width



   




WVA_
1


Water Velocity Average



   

BH030
Ditch
LINE


BH030
Line
HYC, WID
HYDRO
Ditch
Collapse Area to Line.
  Map BH100 (Moat) to BH030 Default width = 10M.




DEP_
3


Depth Below Surface Level



  




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




WID_
WID


Width



   




UID_
Derived from database production.


Feature Identification Number



  

BH040
Filtration Beds/ Aeration Beds
AREA


BH040
Area
-
IND
Filtration Beds/Aeration Beds

  If area < 90000 sq. M then discard.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

BH050
Fish Hatchery/ Fish Farm/ Marine Farm
AREA


BH050
Area
-
IND
Fish Hatchery/Fish Farm/Marine Farm

  If area < 90,000 sq. M then discard. If the area is contained within ocean areal, delete feature (since Maritime recommended eliminating feature).




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

BH070
Ford
POINT


BH070
Line
-
TRANS
Ford
Collapse Line to Point.
  




AOO_



Angle of Orientation



  Perpendicular to direction of water feature.




BGL_
20


Bank Gradient Left



   




BGR_
20


Bank Gradient Right



   




BMC_
4 (Gravel an Cobble)


Bottom Materials Composition



   




HYC_
8 (Perennial/Permanent)


Hydrological Category



   




LEN_
Derived from geometry.


Length/Diameter



  Derived from width of water feature.




LOC_
8 (On Ground Surface)


Location Category



   




PST_
2 (Liquid)


Physical State Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




TID_



Tidal/Non-Tidal Category



   




UID_
Derived from database production.


Feature Identification Number



  




WD1_
100


Minimum Traveled Way Width



  Default to 2 lanes (50DM per lane).




WDA_
1


Water Depth Average



   




WVA_
1


Water Velocity Average



   

BH070
Ford
POINT


BH070
Node
-
TRANS
Ford
Collapse Line to Point.
  




AOO_



Angle of Orientation



  Perpendicular to direction of water feature.




BGL_
20


Bank Gradient Left



   




BGR_
20


Bank Gradient Right



   




BMC_
4 (Gravel an Cobble)


Bottom Materials Composition



   




HYC_
8 (Perennial/Permanent)


Hydrological Category



   




LEN_
Derived from geometry.


Length/Diameter



  Derived from width of water feature.




LOC_
8 (On Ground Surface)


Location Category



   




PST_
2 (Liquid)


Physical State Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




TID_



Tidal/Non-Tidal Category



   




UID_
Derived from database production.


Feature Identification Number



  




WD1_
100


Minimum Traveled Way Width



  Default to 2 lanes (50DM per lane).




WDA_
1


Water Depth Average



   




WVA_
1


Water Velocity Average



   

BH080
Lake/ Pond
AREA


BH080
Area
HYC, NAM, SCC, ZV2
HYDRO
Lake/Pond
Expand Point to Area.
  Create nexi if necessary to obtain continuity of incoming/outgoing rivers/aqueducts/canals (see BZ080). If Area < 90,000 sq. M then discard. Replace point with hexagon of area of 90,000 sq. M. Note: Map VMAP0 BH000 (Inland Water) Areals to BH080. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




BMC_
9 (Sand over Mud)


Bottom Materials Composition



   




HYC_
HYC


Hydrological Category



   




NAM_
NAM


Name



   




PST_
2 (Liquid)


Physical State Category



   




SCC_
SCC


Spring/Well Characteristic Category



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  




WDA_
Derive from size of waterbody.


Water Depth Average



  If area is < 1,000,000 sq. M then 20DM else 100DM.

BH095
Marsh/ Swamp
AREA


BH095
Area
TID
VEG
Marsh/Swamp

  If area < 90,000 sq. M then discard. Map BH015 (Bog) to BH095. Map BH090 (Land Subject to Inundation) to BH095.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




BUD_
3 (Medium (>15%<=50%))


Brush/Undergrowth Density Code



   




DMT_
75


Density Measure (% of Tree/Canopy Cover)



   




ETC_
45 (Marsh/Wetlan)


Ecosystem Type Category



  




HGT_
15


Height Above Surface Level



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.15 (PT Peat an other highly organic soils)


Soil Type



  Overrides FAO/WES.




SWC_
3 (Wet)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  

BH095
Marsh/ Swamp
AREA


BH015
Area
VEG
VEG
Bog

  If area < 90,000 sq. M then discard. Map BH015 (Bog) to BH095. Map BH090 (Land Subject to Inundation) to BH095.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




BUD_
3 (Medium (>15%<=50%))


Brush/Undergrowth Density Code



   




DMT_
75


Density Measure (% of Tree/Canopy Cover)



   




ETC_
45 (Marsh/Wetlan)


Ecosystem Type Category



  




HGT_
15


Height Above Surface Level



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.15 (PT Peat an other highly organic soils)


Soil Type



  Overrides FAO/WES.




SWC_
3 (Wet)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  

BH095
Marsh/ Swamp
AREA


BH090
Area
EXS
HYDRO
Land Subject to Inundation

  If area < 90,000 sq. M then discard. Map BH015 (Bog) to BH095. Map BH090 (Land Subject to Inundation) to BH095.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




BUD_
3 (Medium (>15%<=50%))


Brush/Undergrowth Density Code



   




DMT_
75


Density Measure (% of Tree/Canopy Cover)



   




ETC_
45 (Marsh/Wetlan)


Ecosystem Type Category



  




HGT_
15


Height Above Surface Level



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.15 (PT Peat an other highly organic soils)


Soil Type



  Overrides FAO/WES.




SWC_
3 (Wet)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  

BH120
Rapids
POINT


BH120
Line
-
HYDRO
Rapids

  Map BH180 (Waterfall) to BH120.




BMC_
5 (Rocks an Boulders)


Bottom Materials Composition



  




LEN_
300


Length/Diameter



  Length is measured along River/Stream.




NAM_
Null


Name



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

BH120
Rapids
POINT


BH120
Node
-
HYDRO
Rapids

  Map BH180 (Waterfall) to BH120.




BMC_
5 (Rocks an Boulders)


Bottom Materials Composition



  




LEN_
300


Length/Diameter



  Length is measured along River/Stream.




NAM_
Null


Name



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

BH120
Rapids
POINT


BH180
Line
NAM
HYDRO
Waterfall

  Map BH180 (Waterfall) to BH120.




BMC_
5 (Rocks an Boulders)


Bottom Materials Composition



  




LEN_
300


Length/Diameter



  Length is measured along River/Stream.




NAM_
NAM


Name



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

BH120
Rapids
POINT


BH180
Node
NAM
HYDRO
Waterfall

  Map BH180 (Waterfall) to BH120.




BMC_
5 (Rocks an Boulders)


Bottom Materials Composition



  




LEN_
300


Length/Diameter



  Length is measured along River/Stream.




NAM_
NAM


Name



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

BH130
Reservoir
AREA


BH130
Area
EXS, NAM
HYDRO
Reservoir
Expand Point to Area.
  If area < 90,000 sq. M then discard. Replace point with square of area of 90,000 sq. M. Default Size: 90,000 sq. M Create nexi if necessary to obtain continuity of incoming/outgoing rivers/aqueducts/canals (see BZ130).




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




BMC_
9 (Sand over Mud)


Bottom Materials Composition



   




HYC_
8 (Perennial /Permanent)


Hydrological Category



   




NAM_
NAM


Name



   




PST_
2 (Liquid)


Physical State Category



   




SCC_
9 (Freshwater /Potable)


Spring/Well Characteristic Category



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  




WDA_
Derived from size of waterbody.


Water Depth Average



  If area is < 1,000,000 sq. M then 20DM else 100DM.

BH135
Rice Field
AREA


BH135
Area
FTC
VEG
Rice Field

  If area < 90,000 sq. M then discard. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




ETC_
36 (Rice pay an field) 


Ecosystem Type Category



  




PST_
2 (Liquid)


Physical State Category



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.


Soil Type



  Derived from FAO/WES if valid STP is missing from source data.




SWC_
3 (Wet)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  




WDA_
4


Water Depth Average



   

BH140
River/ Stream
AREA


BH140
Area
HYC, NAM, TID
HYDRO
River/Stream

  If source WID < 100M fordable else non-fordable; If source WID >= 100 represent as Areal; If HYC = "DRY" then WID_ = 30, type = L, Fordable, WDA_ = 0 WVA_ = 0; If HYC = "INTERM" then WID_ = 30, Type = L, Fordable; If HYC = "PERENNIAL" then WID_ = 100, type = A, non-fordable. Map VMAP0 BH000 (Inland Water) Linears to BH140. Create nexi if necessary to obtain continuity of incoming/outgoing rivers/aqueducts/canals (see BZ140).




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




BGL_
60


Bank Gradient Left



  




BGR_
60


Bank Gradient Right



  




BMC_
1 (Clay an Silt)


Bottom Materials Composition



   




HYC_
HYC


Hydrological Category



  Expect all source data to have HYC. Default not anticipated to be needed.




LOC_
8 (On Ground Surface)


Location Category



   




NAM_
NAM


Name



   




PST_
2 (Liquid)


Physical State Category



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




TID_
TID


Tidal/Non-Tidal Category



   




UID_
Derived from database production.


Feature Identification Number



  




WDA_
100


Water Depth Average



  




WVA_
3


Water Velocity Average



  

BH140
River/ Stream
AREA


BH140
Line
HYC, NAM, TID
HYDRO
River/Stream

  If source WID < 100M fordable else non-fordable; If source WID >= 100 represent as Areal; If HYC = "DRY" then WID_ = 30, type = L, Fordable, WDA_ = 0 WVA_ = 0; If HYC = "INTERM" then WID_ = 30, Type = L, Fordable; If HYC = "PERENNIAL" then WID_ = 100, type = A, non-fordable. Map VMAP0 BH000 (Inland Water) Linears to BH140. Create nexi if necessary to obtain continuity of incoming/outgoing rivers/aqueducts/canals (see BZ140).




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




BGL_
60


Bank Gradient Left



  




BGR_
60


Bank Gradient Right



  




BMC_
1 (Clay an Silt)


Bottom Materials Composition



   




HYC_
HYC


Hydrological Category



  Expect all source data to have HYC. Default not anticipated to be needed.




LOC_
8 (On Ground Surface)


Location Category



   




NAM_
NAM


Name



   




PST_
2 (Liquid)


Physical State Category



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




TID_
TID


Tidal/Non-Tidal Category



   




UID_
Derived from database production.


Feature Identification Number



  




WDA_
100


Water Depth Average



  




WVA_
3


Water Velocity Average



  

BH140
River/ Stream
DIRECTED LINE


BH140
Area
HYC, NAM, TID
HYDRO
River/Stream

  If source WID < 100M fordable else non-fordable; If source WID >= 100 represent as Areal; If HYC = "DRY" then WID_ = 30, type = L, Fordable, WDA_ = 0, WVA_ = 0; If HYC = "INTERM" then WID_ = 30, Type = L, Fordable; If HYC_ = "PERENNIAL" then WID_ = 100, type = A, non-fordable. Map VMAP0 BH000 (Inland Water) Linears to BH140.




BGL_
20


Bank Gradient Left



  




BGR_
20


Bank Gradient Right



  




BMC_
4 (Gravel an Cobble)


Bottom Materials Composition



  




HYC_
HYC


Hydrological Category



  Expect all source data to have HYC. Default not anticipated to be needed.




LOC_
8 (On Ground Surface)


Location Category



   




NAM_
NAM


Name



   




PST_
2 (Liquid)


Physical State Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




TID_
TID


Tidal/Non-Tidal Category



   




UID_
Derived from database production.


Feature Identification Number



  




WDA_
10


Water Depth Average



   




WID_
30


Width



   




WVA_
1


Water Velocity Average



  

BH140
River/ Stream
DIRECTED LINE


BH140
Line
HYC, NAM, TID
HYDRO
River/Stream

  If source WID < 100M fordable else non-fordable; If source WID >= 100 represent as Areal; If HYC = "DRY" then WID_ = 30, type = L, Fordable, WDA_ = 0, WVA_ = 0; If HYC = "INTERM" then WID_ = 30, Type = L, Fordable; If HYC_ = "PERENNIAL" then WID_ = 100, type = A, non-fordable. Map VMAP0 BH000 (Inland Water) Linears to BH140.




BGL_
20


Bank Gradient Left



  




BGR_
20


Bank Gradient Right



  




BMC_
4 (Gravel an Cobble)


Bottom Materials Composition



  




HYC_
HYC


Hydrological Category



  Expect all source data to have HYC. Default not anticipated to be needed.




LOC_
8 (On Ground Surface)


Location Category



   




NAM_
NAM


Name



   




PST_
2 (Liquid)


Physical State Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




TID_
TID


Tidal/Non-Tidal Category



   




UID_
Derived from database production.


Feature Identification Number



  




WDA_
10


Water Depth Average



   




WID_
30


Width



   




WVA_
1


Water Velocity Average



  

BH150
Salt Pan
AREA


BH150
Area
-
PHYS
Salt Pan

  If area < 90,000 sq. M then discard. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.18 (Evaporates)


Soil Type



  Overrides FAO/WES.




SWC_
2 (Moist)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  

BH155
Salt Evaporator
AREA


BH155
Area
-
IND
Salt Evaporator
Expand Point to Area (Square).
  If area < 90,000 sq. M then discard. Default Size: 300Mx300M (Square).




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.18 (Evaporates)


Soil Type



   Overrides FAO/WES.




SWC_
2 (Moist)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  

BH160
Sebkha
AREA


BH160
Area
-
PHYS
Sebkha

  If area < 90,000 sq. M then discard.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.18 (Evaporates)


Soil Type



  Overrides FAO/WES.




SWC_
2 (Moist)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  

BH170
Spring/ Water Hole
POINT


BH170
Point
HYC, SCC
HYDRO
Spring/Water-Hole

   




HYC_
HYC


Hydrological Category



  




PST_
2 (Liquid)


Physical State Category



  




SCC_
SCC


Spring/Well Characteristic Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

BH190
Lagoon/ Reef Pool
AREA


BH190
Area
-
HYDRO
Lagoon/Reef Pool

  If area < 90,000 sq. M then discard. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




BMC_
2 (Silty Sand)


Bottom Materials Composition



   




PST_
2 (Liquid)


Physical State Category



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

BI010
Cistern
POINT


BI010
Point
EXS
HYDRO
Cistern

   




DGEN
0


Damage, General



  




HYC_
8 (Perennial /Permanent)


Hydrological Category



  




PST_
2 (Liquid)


Physical State Category



  




SCC_
9 (Freshwater /Potable)


Spring/Well Characteristic Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

BI020
Dam/ Weir
POINT


BI020
Line
LEN, MCC, NAM, TUC
HYDRO
Dam/Weir
Collapse Area and Line to Point.
  Default Size: Derived.




AOO_



Angle of Orientation



  Derived from orientation of linear source or perpendicular to hydro.




DGEN
0


Damage, General



  




HGT_
10


Height Above Surface Level



   




LEN_
LEN


Length/Diameter



  Derived from length of linear source or hydro WID + 10M.




MCC_
MCC


Material Composition Category



   




NAM_
NAM


Name



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




TUC_
TUC


Transportation Use Category



  Derived from associated road or rail, if any.




UID_
Derived from database production.


Feature Identification Number



  




WID_
10


Width



  Map source WD5 to WID_; if not available then derive from associated road or rail, if any.

BI030
Lock
POINT


BI030
Line
-
HYDRO
Lock
Collapse Area and Line to Point.
  Snap lock to: 1. Nearest Canal, or 2. Nearest Hydro Linear, or 3. Discard. Ensure hydro linear connectivity if disrupted by lock in source data. Default Size: 100Mx100M.




DGEN
0


Damage, General



  




LEN_
100


Length/Diameter



  




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



  




UID_
Derived from database production.


Feature Identification Number



  




WID_
Derive from width of associated hydrologic feature.


Width



  Derive from width of associated hydrologic feature.

BJ040
Ice Cliff
LINE


BJ040
Line
-
PHYS
Ice Cliff

   




HGT_
30


Height Above Surface Level



  




SGC_
1000


Gradient/Slope



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

BJ070
Pack Ice
AREA


BJ070
Area
PRC
PHYS
Pack Ice

  If source is Area, then keep regardless of size.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




PRC_
PRC


Periodic Restriction Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

BJ080
Polar Ice
AREA


BJ080
Area
PRC
PHYS
Polar Ice

  If source is Area, then keep regardless of size. Intervisibility because of underwater sensors (affect salinity, reflective surface). 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




PRC_
PRC


Periodic Restriction Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

BJ100
Snow Field/ Ice Field
AREA


BJ100
Area
SIC
PHYS
Snow Field/Ice Field

  If source is Area, then keep regardless of size. Map BJ030 (Glacier) to BJ100 with SIC_ = 2. Map SA040 (Ice Field) to BJ100 with SIC_ = 2. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




SIC_
SIC


Snow /Ice Category



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

BJ100
Snow Field/ Ice Field
AREA


BJ030
Area
-
PHYS
Glacier

  If source is Area, then keep regardless of size. Map BJ030 (Glacier) to BJ100 with SIC_ = 2. Map SA040 (Ice Field) to BJ100 with SIC_ = 2. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




SIC_
1 (Snow)


Snow /Ice Category



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

BJ110
Tundra
AREA


BJ110
Area
-
VEG
Tundra

  If area < 90,000 sq. M then discard.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




ETC_
9 (Upland Tundra)


Ecosystem Type Category



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.


Soil Type



  Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  




VEG_
69 (Tundra)


Vegetation Characteristics



   

BZ010
Aqueduct Centerline/ Nexus
DIRECTED LINE


BH010
Line
EXS, LOC, WID
HYDRO
Aqueduct
Derive from BH010.
  




ARE_
Derive from BH010.


Area with greater than 1 meter squared resolution



  




BGL_
Derive from BH010.


Bank Gradient Left



  




BGR_
Derive from BH010.


Bank Gradient Right



  




BMC_
Derive from BH010.


Bottom Materials Composition



  




HYC_
Derive from BH010.


Hydrological Category



  




LOC_
Derive from BH010.


Location Category



  




NAM_
Derive from BH010.


Name



  




PST_
Derive from BH010.


Physical State Category



  




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



  




STGC
Derive from BH010.


Surface Trafficability Group, CCTT



  




STGJ
Derive from BH010.


Surface Trafficability Group, JSIMS



  




STGS
Derive from BH010.


Surface Trafficability Group, SIMNET



  




TID_
Derive from BH010.


Tidal/Non-Tidal Category



  




UID_
Derived from database production.


Feature Identification Number



  




WDA_
Derive from BH010.


Water Depth Average



  




WVA_
Derive from BH010.


Water Velocity Average



  

BZ020
Canal Centerline/ Nexus
DIRECTED LINE


BH020
Line
EXS, HYC, NAM, WID
HYDRO
Canal
Derive from BH020.
   




ARE_
Derive from BH020.


Area with greater than 1 meter squared resolution



  




BGL_
Derive from BH020.


Bank Gradient Left



   




BGR_
Derive from BH020.


Bank Gradient Right



   




BMC_
Derive from BH020.


Bottom Materials Composition



   




HYC_
Derive from BH020.


Hydrological Category



   




LOC_
Derive from BH020.


Location Category



   




NAM_
Derive from BH020.


Name



   




PST_
Derive from BH020.


Physical State Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




TID_
Derive from BH020.


Tidal/Non-Tidal Category



   




UID_
Derived from database production.


Feature Identification Number



  




WDA_
Derive from BH020.


Water Depth Average



   




WVA_
Derive from BH020.


Water Velocity Average



   

BZ080
Lake/ Pond Centerline/ Nexus
DIRECTED LINE


BH080
Area
HYC, NAM, SCC, ZV2
HYDRO
Lake/Pond
Derive from BH080.
  




ARE_
Derive from BH080.


Area with greater than 1 meter squared resolution



  




BMC_
Derive from BH080.


Bottom Materials Composition



   




HYC_
Derive from BH080.


Hydrological Category



   




NAM_
Derive from BH080.


Name



   




PST_
Derive from BH080.


Physical State Category



   




SCC_
Derive from BH080.


Spring/Well Characteristic Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  




WDA_
Derive from BH080.


Water Depth Average



  

BZ130
Reservoir Centerline/ Nexus
DIRECTED LINE


BH130
Area
EXS, NAM
HYDRO
Reservoir
Derive from BH130.
  




ARE_
Derive from BH130.


Area with greater than 1 meter squared resolution



  




BMC_
Derive from BH130.


Bottom Materials Composition



   




HYC_
Derive from BH130.


Hydrological Category



   




NAM_
Derive from BH130.


Name



   




PST_
Derive from BH130.


Physical State Category



   




SCC_
Derive from BH130.


Spring/Well Characteristic Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  




WDA_
Derive from BH130.


Water Depth Average



  

BZ140
River/ Stream Centerline/ Nexus
DIRECTED LINE


BH140
Area, Line
HYC, NAM, TID
HYDRO
River/Stream
Derive from BH140, Line and Area.
  




ARE_
Derive from BH140, Line and Area.


Area with greater than 1 meter squared resolution



  




BGL_
Derive from BH140, Line and Area.


Bank Gradient Left



   




BGR_
Derive from BH140, Line and Area.


Bank Gradient Right



   




BMC_
Derive from BH140, Line and Area.


Bottom Materials Composition



   




HYC_
Derive from BH140, Line and Area.


Hydrological Category



  




LOC_
Derive from BH140, Line and Area.


Location Category



   




NAM_
Derive from BH140, Line and Area.


Name



   




PST_
Derive from BH140, Line and Area.


Physical State Category



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




TID_
Derive from BH140, Line and Area.


Tidal/Non-Tidal Category



   




UID_
Derived from database production.


Feature Identification Number



  




WDA_
Derive from BH140, Line and Area.


Water Depth Average



  




WVA_
Derive from BH140, Line and Area.


Water Velocity Average



  

DA010
Ground Surface Element
AREA


DA010
Area
MCC
PHYS
Ground Surface Element

  If area < 90,000 sq. M dissolve into a surface areal neighbor. Note: Used in JSIMS TDB CDM to represent areas without cover or other significant physiographic characteristics. The default feature type for surface areas. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.


Soil Type



  Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  

DB010
Bluff/ Cliff/ Escarpment
LINE


DB010
Line
HGT
PHYS
Bluff/Cliff/Escarpment

  If length < 300M then discard. 




HGT_
HGT


Height Above Surface Level



  




SGC_
1000


Gradient/Slope



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

DB070
Cut
LINE


DB070
Line
-
PHYS
Cut

  If length < 300M then discard. 




DEP_
30


Depth Below Surface Level



  




SGC_
100


Gradient/Slope



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

DB080
Depression
AREA








Does not occur in source.

DB090
Embankment/ Fill
LINE


DB090
Line
PFH, USE, VRR
PHYS
Embankment/Fill

  If length is < 300M then discard.




HGT_
PFH


Height Above Surface Level



  May derive HGT_ from PFH.




SGC_
60


Gradient/Slope



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

DB110
Fault
LINE


DB110
Line
-
PHYS
Fault

  If length is < 300M then discard.




HGT_
3


Height Above Surface Level



  




SGC_
1000


Gradient/Slope



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

DB145
Miscellaneous Obstacle
AREA








Does not occur in source.

DB145
Miscellaneous Obstacle
LINE








Does not occur in source.

DB160
Rock Strata/ Rock Formation
AREA


DB160
Point
RKF
PHYS
Rock Strata/Rock Formation
Expand Point to Area.
  Replace point with hexagon of area of 90,000 sq. M. If area < 90,000 sq. M then discard. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




HGT_
10


Height Above Surface Level



   




SGC_
100


Gradient/Slope



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

DB160
Rock Strata/ Rock Formation
LINE


DB160
Point
RKF
PHYS
Rock Strata/Rock Formation

  If length < 300M then discard.




HGT_
10


Height Above Surface Level



  




SGC_
100


Gradient/Slope



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

DB170
Sand Dune/ Sand Hills
AREA


DB170
Area
FEO, SSC
PHYS
Sand Dune/Sand Hills
Expand Line and Point to Area.
  If area < 90,000 sq. M, then discard.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.5 (SW Well graded sand or gravelly sands)


Soil Type



  Overrides FAO/WES.




SWC_
2 (Moist)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  

DB190
Volcanic Dike
LINE








Does not occur in source.

DB200
US-Gully/ Gorge UK-Gullies
AREA








Does not occur in source.

DB200
US-Gully/ Gorge UK-Gullies
LINE








Does not occur in source.

EA010
Cropland
AREA


EA010
Area
FTC, VEG
VEG
Cropland

  If area < 90,000 sq. M then discard. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




ETC_
94 (Crops, Grass, shrubs)


Ecosystem Type Category



  




FTC_
FTC


Farming Type Category



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.


Soil Type



  Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  




VEG_
VEG


Vegetation Characteristics



   

EA020
Hedgerow
LINE








Does not occur in source.

EA040
Orchard/ Plantation
AREA


EA040
Area
DMT, PRO
VEG
Orchard/Plantation
Expand Line to Area.
  If area < 90,000 sq. M then discard. Default width of Areal when expanded from source line is 300M.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




BUD_
1 (Open (<=5%))


Brush/Undergrowth Density Code



   




DMT_
DMT


Density Measure (% of Tree/Canopy Cover)



   




ETC_
24 (Orchard)


Ecosystem Type Category



  




HGT_
8


Height Above Surface Level



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.


Soil Type



  Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  




VEG_
24 (Deciduous)


Vegetation Characteristics



   

EA050
Vineyards
AREA


EA050
Area
-
VEG
Vineyards
Expand Line to Area.
  If area < 90,000 sq. M then discard. Default width of Areal when expanded from source line is 300M.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




ETC_
17 (Shrub Deciduous)


Ecosystem Type Category



  




HGT_
1


Height Above Surface Level



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.


Soil Type



  Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  

EA055
Hops
AREA








Does not occur in source.

EB010
Grassland
AREA


EB010
Area
-
VEG
Grassland

  If area < 90,000 sq. M then discard.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




ETC_
7 (Tall grasses an shrubs)


Ecosystem Type Category



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.


Soil Type



  Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  




VEG_
8 (Pasture, meadow, steppe)


Vegetation Characteristics



   

EB020
Scrub/ Brush/ Bush
AREA








Does not occur in source.

EC010
Bamboo/ Cane
AREA


EA040
Area
DMT, PRO
VEG
Orchard/Plantation
Expand Line to Area..
  Map EA040 with PRO of 122 to EC010.  If area < 90,000 sq. M then discard. 




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




BUD_
4 (Dense (>50%))


Brush/Undergrowth Density Code



   




DMT_
DMT


Density Measure (% of Tree/Canopy Cover)



   




ETC_
88 (Bamboo)


Ecosystem Type Category



  




HGT_
6


Height Above Surface Level



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.


Soil Type



  Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  




VEG_
68 (Bamboo)


Vegetation Characteristics



   

EC030
Trees
AREA


EC030
Area
DMT, NAM, PHT, VEG
VEG
Trees

  Map EC015 (Forest) to EC030.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




BUD_
3 (Medium (>15%<=50%))


Brush/Undergrowth Density Code



   




DMT_
DMT


Density Measure (% of Tree/Canopy Cover)



   




ETC_
Derived from source VEG attribute.


Ecosystem Type Category



  Derived from source VEG attribute (e.g., map source VEG of 50 (Mixed Trees) to ETC_ of 24 (Mixed Forest)).




HGT_
PHT


Height Above Surface Level



  Use PHT for HGT_.




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.


Soil Type



  Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  




VEG_
VEG


Vegetation Characteristics



   

EC030
Trees
AREA


EC030
Line
PHT, SBC
VEG
Trees

  Map EC015 (Forest) to EC030.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




BUD_
3 (Medium (>15%<=50%))


Brush/Undergrowth Density Code



   




DMT_
80


Density Measure (% of Tree/Canopy Cover)



   




ETC_
Derived from source VEG attribute.


Ecosystem Type Category



  Derived from source VEG attribute (e.g., map source VEG of 50 (Mixed Trees) to ETC_ of 24 (Mixed Forest)).




HGT_
PHT


Height Above Surface Level



  Use PHT for HGT_.




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.


Soil Type



  Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  




VEG_
50 (Mixed Trees)


Vegetation Characteristics



   

EC040
US-Cleared Way/ Cut Line/ Firebreak UK-Cleared Way/ Firebreak
AREA


EC040
Line
-
VEG
Cleared Way/Firebreak
Expand Line to Area.
  Requires deconfliction with vegetated or other area of reduced trafficability or visibility. If no such associated feature exists, then delete.     Note: DFAD Default width = 30 M. Default width of Areal when expanded from source line is 30M.




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.


Soil Type



  Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  

FA000
Administrative Boundary
LINE


FA000
Line
ACC, BST, NM3, NM4, USE
BND
Administrative Boundary

Does not occur in source.  Populate with VMAP0 source only. Keep regardless of length.




BST_
0 (Unknown)


Boundary Status Type



  




NAM_
Null


Name



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  




USE_
0 (Unknown)


Usage



   

FA001
Administrative Area
AREA


FA001
Area
ACC, NM3, NM4, USE
BND
Administrative Area

 Populate with VMAP0 source only. Keep regardless of length.

FA001
Administrative Area
POINT


FA001
Area
ACC, NM3, NM4, USE
BND
Administrative Area

Does not occur in source.  Populate with VMAP0 source only. 

FA020
Armistice Line
LINE


FA020
Line
ACC, NM3, NM4
BND
Armistice Line

 Populate with VMAP0 source only. Keep regardless of length.

FA030
Cease-Fire Line
LINE


FA030
Line
ACC
BND
Cease-Fire Line

 Populate with VMAP0 source only. Keep regardless of length.

FA040
Claim Line
LINE








Does not occur in source.  Populate with VMAP0 source only. Keep regardless of length.

FA050
Mandate Line/ Convention Line
LINE


FA050
Line
ACC
BND
Convention Line/Mandate Line

 Populate with VMAP0 source only. Keep regardless of length.

FA060
Defacto Boundary
LINE


FA060
Line
ACC, NM3, NM4, TXT, USE
BND
Defacto Boundary

 Populate with VMAP0 source only. Keep regardless of length.

FA070
Demilitarized Zone
AREA


FA070
Area
-
BND
Demilitarized Zone

 Populate with VMAP0 source only. Keep regardless of length.

FA110
International Date Line
LINE


FA110
Line
-
BND
International Date Line

  Keep regardless of length.




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

FA170
Zone of Occupation
AREA


FA170
Area
NM3
BND
Zone of Occupation

Populate with VMAP0 source only. Keep regardless of size.

FC021
Maritime Limit Boundary
DIRECTED LINE








Does not occur in source.  

FC165
Route (Maritime)
AREA








Does not occur in source. 

FC165
Route (Maritime)
LINE








Does not occur in source. 

FC165
Route (Maritime)
POINT








Does not occur in source.   

GA035
NAVAIDS (Aeronautical)
LINE








Does not occur in source.   

GA035
NAVAIDS (Aeronautical)
POINT








Does not occur in source.   

GB005
US-Airport/ Airfield/ Airstrip
AREA


GB005
Point
APT, COD, EXS, NAM, USE,
TRANS
Airport/Airfield
Expand Line and Point to Area.
  Map GB005 with an APT of 9 to GB035.  Area of any point or linear airport is assumed to be larger than 90,000 sq. M. If linear in source, then assume that the width is ½ of the source length. If point in source, get runway length and orientation from the ICAO. Represent result as Areal of size:  (runway length) x 1/2 (runway length).




AOO_
0


Angle of Orientation



  Orientation of the runway.




APT_
APT


Airfield Type



   




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



   




DGEN
0


Damage, General



  




IKO_
Derived from DAFIF source.


ICAO Designator



  Derived from DAFIF source.




NAM_
NAM


Name



   




NOR_
1


Number of Runways



  Derived from DAFIF source.




NORF
1


Numer of Runways, Fully Functional



  To support run-time damage of airfields which do not have explicitly represented runway features (GB055).




RST_
1 (Hard/Paved)


Road/Runway Surface Type



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




STP_
Derived from FAO/WES.


Soil Type



  Derived from FAO/WES if valid STP is missing from source data.




SWC_
2 (Moist)


Soil Wetness Condition



  




UID_
Derived from database production.


Feature Identification Number



  

GB010
Airport Lighting
POINT


GB010
Point
EXS, HGT, LFA, ZV2
TRANS
Airport Lighting

  




DGEN
0


Damage, General



  




LFA_
LFA


Light Function Aeronautical



  




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




UID_
Derived from database production.


Feature Identification Number



  

GB015
US-Apron/ Hardstand UK-Apron/ Hardstanding
AREA







Expand Line to Area.
Does not occur in source. 

GB035
Heliport
AREA


GB005
Point
APT, COD, EXS, NAM, USE,
TRANS
Airport/Airfield

  Map GB005 with an APT of 9 to GB035.  If area < 90,000 sq. M then discard. Default Size: 300Mx300M (Square).




ARE_
Derived Via Geometry.


Area with greater than 1 meter squared resolution



  




DGEN
0


Damage, General



  




IKO_
Derived from DAFIF source.


ICAO Designator


Derived from DAFIF source.
   




NAM_
Null


Name



   




RST_
1 (Hard/Paved)


Road/Runway Surface Type



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  

GB055
Runway
LINE


GB055
Line
EXS, LEN, NAM, RST, ZV3
TRANS
Runway
Collapse Area to Line and Expand Point to Line.
  Default width = 50M.     Runtime damage is represented by Length, Usable attribute (LEU_) rather than by the homogeneous Damage, General (DGEN).




AOO_
0


Angle of Orientation



  




LEN_
LEN


Length / Diameter



   




LEU_
LEN


Length, Usable



  Varied during runtime to characterize runway damage and repair. For data base generation purposes, set LEU_ = LEN.




NAM_
NAM


Name



   




RST_
RST


Road/Runway Surface Type



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
50


Width



   

GB055
Runway
LINE


GB055
Point
AOO, EXS, LEN, NAM, RST, ZV3
TRANS
Runway
Collapse Area to Line and Expand Point to Line.
  Default width = 50M.     Runtime damage is represented by Length, Usable attribute (LEU_) rather than by the homogeneous Damage, General (DGEN).




AOO_
0


Angle of Orientation



  




LEN_
LEN


Length / Diameter



   




LEU_
LEN


Length, Usable



  Varied during runtime to characterize runway damage and repair. For data base generation purposes, set LEU_ = LEN.




NAM_
NAM


Name



   




RST_
RST


Road/Runway Surface Type



   




STC_
105, Vector Map (VMAP), Level 1.


Source Type Code



   




STGC
Table Lookup.


Surface Trafficability Group, CCTT



   




STGJ
Table Lookup.


Surface Trafficability Group, JSIMS



   




STGS
Table Lookup.


Surface Trafficability Group, SIMNET



   




UID_
Derived from database production.


Feature Identification Number



  




WID_
50


Width



   

GB075
Taxiway
AREA








Does not occur in source. 

OZ165
Route (Maritime) Centerline/ Nexus
LINE








Does not occur in source. 

SA030
Exposed Bedrock
AREA








Does not occur in source. 

ZD050
Boundary Line
3-D LINE








Does not occur in source. 

9. Terms and Definitions

ADRG/CADRG
ARC Digitized Raster Graphics/Compressed ARC Digitized Raster Graphics: Digital raster representations of paper graphic products.

Aggregate Coverage
An internal (to the GIS) data structure used for the storage of data prior to de-confliction. Data from the multiple Simple Coverages is merged into a single set of Aggregate Coverages – one set for the entire playbox. 

Arc/Info
The Graphical Information System (GIS) employed in the TDFS for the creation of Terrain Data Bases, an ESRI product.

CDM
Common Data Model:  A JSIMS standard, universal data model for geo-spatial features and attributes.

CGF
Computer Generated Forces

CIB
Controlled Image Base

Collapse a Feature
To convert a feature from one type to another of lesser fidelity. For example, an areal to a point, an areal to a linear, or a linear to a point.

Complex Coverage
An internal (to the GIS) data structure used to store the data prior to export. This format closely resembles the VPF export region and route data structure. 

Configuration Management Plan
A plan detailing how software and data is to be configuration managed/controlled.

Conversion Control File
A file containing interpretation rules for a VPF product.

Data Base Generation Guide
A guide that serves a resource of information as to how to accomplish a given data base generation process task. 

Data Set
A single unit of geographic data, e.g., a DFAD tile. 

Data Type
The source data type, e.g., DFAD, DTED, etc.

DBDB
Digital Bathymetric Data Base

DFAD
Digital Feature Analysis Data

DNC
Digital Nautical Chart (Data)

DTED
Digital Terrain Elevation Data

DTOP
Digital Topographic Data

ENVI
The Image Processing System employed in the TDFS.

ESRI
Environmental Systems Research Institute, Inc.

Expand a Feature
To convert a feature from one type to another of (potentially) greater fidelity. For example, a point or linear to an areal. 

FACC
Feature and Attribute Coding Catalogue

FDD
Foundation Feature Data, a NIMA product

FDGC
Federal Geographic Data Committee

Feature Attribute
A feature characteristic.

Feature Class
A group of features within a feature coverage sharing common characteristics. 

Feature Coverage
A group of features sharing a common theme.

Feature Type
The geometric type of a feature: point, linear or areal.

FID
Feature Identification Code (DFAD Feature Attribute)

FIPS
Federal Information Processing Standard

Geo-cell
A geographic region bounded by integer degree latitudes and longitudes.

GLCC
Global Land Cover Characteristics Data Base 

GUI
Graphical User Interface

Hydrographic Feature
A feature that conveys water. 

IDEF0
Integration Definition for Function Modeling

IDL
Interactive Data Language (ENVI)

Image Catalog
An index/catalog of digital images.

Imported Source Data
Source data that has been imported/read into a data processing system, e.g., a GIS or an image processor.

JSIMS
Joint Simulation System

JSIMS Geo-spatial Data Model Specification
The specification describing the JSIMS Geo-spatial Data Model, a hierarchy of feature coverages, feature classes, and features (FACCs). 

JSMRR
JSIMS Modeling and Simulation Resource Repository

JTA - Army
Joint Technical Architecture - Army

JTC
Joint Training Confederates

Metadata
Data describing data.

Native Format/Tiling
The native (per the specification) format/content and structure of the source data type.

Native Tiling Scheme
The tiling scheme employed by the original source data.

NIMA
National Imagery and Mapping Agency

NIMA Resources
The collection of source data available from NIMA. These data sources include digital products (e.g., DFAD, DTED, ITD) and map products (e.g., ONC charts).

Non-NIMA Resources
The collection of source data available from sources other than NIMA. These data sources include photographs, schematic drawings and specifications. 

PITD
Planning Interim Terrain Data

Playbox
The geographic region of the terrain data base. 

Playbox Constraint
A constraint imposed on the construction of a specific terrain data base playbox. A constraint may be a tolerance, rule or data table.

Playbox Requirements
Program requirements related to the construction of a specific terrain data base playbox. They include functional requirements, interface requirements, test/validation requirements, playbox extents and composition, etc.

Project Address
The address (top level directory path) for a specific terrain data base playbox.

Project Catalog
A catalog describing the generation and characteristics of a terrain data base playbox. It is updated throughout processing and includes all required metadata.

Project Library
A collection of files which support access to the various data files operated upon during the construction of a Terrain Data Base. 

Project Milestones
Program schedule requirements related to the construction of a specific terrain data base playbox. 

Project Name
The name of the for a specific terrain data base playbox.

QC
Quality Control

Raster Data
Data recorded as a regular grid of values over an area. 

Requirements Analysis
The product of a study of the requirements for a system or product. 

RSF
Radar Significance Factor (DFAD Feature Attribute)

Rule(s)
A control applied to a process.

SADT
Structured Analysis and Design Technique

SDP
Software Development Plan



Simple Coverage
An internal (to the GIS) data structure used for the storage of source once the imported source has been converted per the CDM. Data is organized into JSIMS tiles with each source data type maintained in separate coverages. Features are identified and attributed according to the CDM.

SLF
Standard Linear Format:  A data format used by NIMA. It is a chain-node spatial structure that avoids duplication of common feature boundaries.

SME
Subject Matter Expert

SNE
Synthetic Natural Environment

Source Data
Data to be used as source/input to the terrain data base generation process.

Source Data Catalog
A part of the Project Catalog which identifies the terrain data base source data, the rationale for each source’s selection, the resource to which a request will be made for the source, and the current status of each data source.

Source Data Requests
Requests made to Source Data Resources to provide the specified source data.

Source Data Specifications
The documented standard against which the source data was created. 

STOW
Synthetic Theater of War

STP
Soil Type Attribute (from the DIGEST)

Supplemental Data Source
A data source used in the development of a terrain data base that provides features not found in other data types. Examples of supplemental data sources are DFAD (which contains structures not found in many data sources) and DNC (which contains maritime features not found in many data sources).

Table(s)
A set of data values accessed during a process (e.g., Mobility Index Look-up Table).

TDB
Terrain Data Base

TDFS
Terrain Data Fusion System:  The GIS-based front-end system by which you assimilate multiple geo-spatial source data types into a unified JSIMS geo-spatial data model. 

Terrain Data Base
A digital representation of the surface and surface characteristics as output from the Terrain Data Fusion System (TDFS). 

TIN
Triangulated Irregular Network

Tolerance
An allowable deviation from the standard.

USCS
USGS Survey Land Use/Land Cover System

VB
Visual Basic

Vector Data
Data which represents a cartographic feature by an entity description and a spatial extent. 

VMAP0
Vector Smart Map Level 0 (Data)

VPF
Vector Product Format

WES
Waterways Experiment Station

World Map Display
A display of the world including political (country) boundaries and major physical features.

Surface Areals





Linear and Areal Terrain Obstacles





Linear �Connectivity / �Distribution





Maritime �Trafficability





Administrative Boundaries





Linear and Point Transportation





Battlefield �Elements





Linear and Point Hydrography





Point Culture





Physiography





Vegetation





Urban





Water





Geotile Reference





Metadata





Point Culture





AA040	Rig/Superstructure (P)


AC000	Processing Plant/Treatment Plant (P)


AC010	Blast Furnace (P)


AC020	Catalytic Cracker (P)


AD010	Power Plant (P)


AD030	Substation/Transformer Yard (P)


AD040	Nuclear Reactor (P)


AE010	Assembly Plant (P)


AF010	Chimney/Smokestack (P)


AF030	Cooling Tower (P)


AF040	Crane (P)


AF070	Flare Pipe (P)


AJ050	Windmill (P)


AK030	Amusement Park (P)


AK110	Grandstand (P)


AK130	Race Track (P)


AK160	Stadium/Amphitheater (P)








AL015	Building (P)


AL020	Built-Up Area (P)


AL105	Settlement (P)


AL135	Native Settlement (P)


AL200	Ruins (P)


AL240	Tower (Non-Comm.) (P)


AM010	Depot (Storage) (P)


AM020	Grain Bin/Silo (P)


AM060	Storage Bunker/Storage Mound (P)


AM070	Tank (P)


AM080	Water Tower (P)


AQ116	Pumping Station (P)


AT010	Disk/Dish (P)


AT050	Communication Building (P)


AT080	Communication Tower (P)


BB090	Drydock (P)


BB170	Offshore Loading Facility (P)


BC050	Lighthouse (P)








AA010	Mine (A)


AA012	Quarry (A)


AA052	Oil/Gas Field (A)


AC000	Processing Plant/Treatment �Plant (A)


AC030	Settling Basin/Sludge Pond (A)


AC040	Oil/Gas Facilities (A)


AD010	Power Plant (A)


AD030	Substation/Transformer Yard (A)


AE010	Assembly Plant (A)


AK030	Amusement Park (A)


AK110	Grandstand (A)


AK130	Race Track (A)


AK160	Stadium/Amphitheater (A)


AL015	Building (A)


AL020	Built-Up Area (A)


AL105	Settlement (A)


AL135	Native Settlement (A)


AL200	Ruins (A)


AM010	Depot (Storage) (A)


AN060	Railroad Yard/Marshaling Yard (A)


AT050	Communication Building (A)


BH040	Filtration Beds/Aeration Beds (A)


BH155	Salt Evaporator (A)


GB005	Airport/Airfield/Airstrip (A)


GB015	Apron/Hardstand (A)


GB035	Heliport (A)


GB075	Taxiway (A)











Surface �Areals





Physiography





Vegetation





Urban





Water





BH150	Salt Pan (A)


BH160	Sebkha (A)


BJ100	Snow Field/Ice Field (A)


DA010	Ground Surface �Element (A)


DB160	Rock Strata/Rock Formation (A)


DB170	Sand Dune/Sand �Hills (A)


SA030	Exposed Bedrock (A)








BH095	Marsh/Swamp (A)


BH135	Rice Field (A)


BJ110	Tundra (A)


EA010	Cropland (A)


EA040	Orchard/Plantation (A)


EA050	Vineyards (A)


EA055	Hops (A)


EB010	Grassland (A)


EB020	Scrub/Brush/Bush (A)


EC010	Bamboo/Cane (A)


EC030	Trees (A)


EC040	Cleared Way/Cut Line/Firebreak (A)








BA020	Foreshore (A)


BA040	Water (Except Inland) (A)


BH010	Aqueduct (A)


BH020	Canal (A)


BH050	Fish Hatchery/Fish Farm/Marine Farm (A)


BH080	Lake/Pond (A)


BH130	Reservoir (A)


BH140	River/Stream (A)


BH190	Lagoon/Reef Pool (A)








Linear and Point Hydrography





AA050	Well (P)


BA010	Coastline/Shoreline  �(Directed L)


BH010	Aqueduct (Directed L)


BH020	Canal (Directed L)


BH120	Rapids (P)


BH140	River/Stream (Directed L)


BH170	Spring/Water Hole (P)


BI010	Cistern(P)


BI020	Dam/Weir (P)


BI030	Lock (P)


BZ010	Aqueduct Centerline/ Nexus (L)


BZ020	Canal Centerline/ Nexus (L)


BZ080	Lake/ Pond Centerline/ Nexus (Directed L)


BZ130	Reservoir Centerline/ Nexus (Directed L)


BZ140	River/ Stream Centerline/ Nexus (Directed L)











Linear and Areal Terrain �Obstacles





AA012	Quarry (L)


AL260	Wall (L)


AM020	Grain Bin/Silo (L)


AM030	Grain Elevator (L)


AQ113	Pipeline/Pipe (L) 


BB230	Seawall (L)


BH030	Ditch (L)


BJ040	Ice Cliff (L)


DB010	Bluff/Cliff/Escarpment (L)


DB070	Cut (L)


DB080	Depression (A)


DB090	Embankment/Fill (L)


DB110	Fault (L)


DB145	Miscellaneous Obstacle (L)


DB145	Miscellaneous Obstacle (A)


DB160	Rock Strata/Rock Formation (L)


DB190	Volcanic Dike (L)


DB200	Gully/Gorge (L)


DB200	Gully/Gorge (A)


EA020	Hedgerow (L)








Maritime �Trafficability





AA052	Oil/Gas Field (A)


BB010	Anchorage (A)


BB040	Breakwater/Groyne (L)


BB042	Mole (L)


BB140	Jetty (L)


BB190	Pier/Wharf/Quay (L)


BD000	Underwater Danger/�Hazard (A)


BD100	Pile/Piling/Post (A)


BD110	Platform (P)


BD120	Reef (A)


BD130	Rock (P)


BD180	Wreck (P)


BD180	Wreck (A)


BF010 	Bottom Characteristics (P)


BJ070	Pack Ice (A)


BJ080	Polar Ice (A)


FC021	Maritime Limit Boundary (Directed L)


FC165	Route (Maritime) (P)


FC165	Route (Maritime) (L)


FC165	Route (Maritime) (A)


OZ165	Route (Maritime) Centerline/ Nexus (L)











Linear and Point Transportation





AL210	Snow Shed/Rock Shed (L)


AN010	Railroad (L)


AN050	Railroad Siding/Railroad Spur (L)


AP010	Cart Track (L)


AP030	Road (L)


AP050	Trail (L)


AQ010	Aerial Cableway Lines/�Ski Lift Lines (L)


AQ040	Bridge/Overpass/Viaduct (Complex)


AQ045	Bridge Span (P)


AQ060	Control Tower (P)


AQ064	Causeway (Complex)


AQ070	Ferry Crossing (L)


AQ070	Ferry Crossing (P)


AQ130	Tunnel (L) 


AZ010	US-Railroad in Built-Up Area Centerline/ Nexus (L)


AZ030	Road in Built-Up Area Centerline/ Nexus (L)


AZ060	Railroad Yard/ Marshaling Yard Centerline/ Nexus (L)


BH070	Ford (P)


GA035	NAVAIDS (P) 


GA035	NAVAIDS (L)


GB010	Airport Lighting (P)


GB055	Runway (L)








Administrative Boundaries





FA000	Administrative Boundary (L)


FA001	Administrative Area (P)


FA001	Administrative Area (A)


FA020	Armistice Line (L)


FA030	Cease-File Line (L)


FA040	Claim Line (L)


FA050	Mandate Line /Convention �Line (L)


FA060	Defacto Boundary (L)


FA070	Demilitarized Zone (A)


FA110	International Data Line (L)


FA170	Zone of Occupation (A)








Battlefield Elements





AH021	Cross Country Barrier (Directed L)


AH025	Minefield (A)


AH030	Prepared Defensive Positions Area (A)


AH031	Defensive Position (Abstract)


AH035	Infantry Trench


AH040	Prepared Defensive Region (Complex)


AH080	Military Area


AM061	Hardened Aircraft Shelter (P)


AM062	Tunnel Shelter (P)


AP041	Barrier (P)


AQ041	Engineering Bridge (Complex) 


AQ112	Breach Point/Lane (P)








Linear Connectivity Distribution





AT030	Power Transmission (L)


AT040	Power Transmission �Pylon (P)


AT060	Telephone Line/ Telegraph Line (L)





Geotile �Reference





ZD013	Geographic Information Area (A)


ZD050	Boundary Line (3-D L)








Metadata





Data Fusion Regions (A)








FSA Column�
Acronym�
Description�
�
Default Attribute Value�
D�
Derived (from source data or from a related feature), e.g., a bridge width may be derived from the width of the associated road.�
�
DA Requester�
L�
Land DA�
�
DA Requester�
A�
Air and Space DA�
�
DA Requester�
O�
Ocean DA�
�
DA Requester�
I�
Intelligence DA�
�






STOW/ModSAF/CCTT Data Modeling





Features and Data Model


no formal data model


limited attribution of features


SIMNET/STOW/ModSAF data model developed ad hoc and embedded in software and data files


CCTT derived in part from ModSAF 


Process Models


documented “as-built”


While all are virtual simulations and contain similar features, the details of the implicit data models preclude interoperability


ModSAF has two basic feature types


Physical Feature: any feature affecting intervisibility or trafficability; stored on a per-patch basis


Abstract Feature: any feature which does not affect intervisibility or trafficability; stored in a quadtree for the entire database





ModSAF/JointSAF Data Model�
�
Feature Class�
Description�
Representation�
�
Microterrain�
Triangles representing terrain and bathymetry surface and DTO changes (e.g., craters, ditches, berms, fighting positions, rubble, snow)�
Physical Feature


Stored as triangle edges


Limited trafficability attribution (4 bits)


Types: single level, multi-level, canopy, pressure sensitive�
�
Volume�
Buildings and other structures which block intervisibility and are obstacles to mobility.�
Physical Feature


Stored as 3-D roofline vertices, model reference, state.�
�
Linear�
Feature types: treeline, concertina wire, fence, wire road block, minefield fence, dragon’s teeth�
Physical Feature


Stored as 3-D vertices


Attribute types on a per feature type basis�
�
Laid Linear�
Roads, rivers, railroads, runways�
Physical Feature


Stored as 2-D vertices with topology


Attribution: width, trafficability code�
�
Canopy�
Tree canopies, camouflage nets�
Physical Feature


Stored as microterrain polygons for canopy top


Canopy top polygons on the edge of the canopy store pointers to perimeter data: stem spacing, height, fullness, opacity�
�
Multiple Elevation Surface (MES) Structures�
Bridges, building interiors, tunnels, caves�
New feature type developed for STOW


Stored as apertures, enclosures, topology, 3-D polygons�
�
Slow-Go Regions�
Areas of reduced trafficability for use by planners�
Abstract Feature (2-D footprint)�
�
No-Go Regions�
Areas which are not trafficable�
Abstract Feature�
�
Steep Slope Regions�
Areas of excessive slope which denies vehicle mobility�
Abstract Feature�
�
Passable Water Regions�
�
Abstract Feature�
�
Impassable Water Regions�
�
Abstract Feature�
�
Tree Canopy Regions�
�
Abstract Feature


Contains penetrability attribute�
�
Camouflage Regions�
�
Abstract Feature�
�
Urban Regions (new)�
�
Abstract Feature�
�
DT Semantic Abstractions�
Craters, ditches, berms, fighting positions, rubble, snow�
Abstract Features�
�
Pipelines, boundaries, powerlines, etc.�
�
Abstract Features


Used only for PVD display�
�






Observations on ModSAF Data Model





Explicit 3-D geometry stored for any features affecting intervisibility or trafficability


Data model relatively impoverished


does not distinguish high value targets (e.g., communications center) from civilian infrastructure (e.g., schools and churches)


data-base specific workaround exists


little support for simulation of logistics, supplies, LOC (except transportation)


as DT was added to ModSAF, need for a standard means of referring to terrain based “things” was identified but never implemented


many features requested by JSIMS DA SMEs are simply not representable; e.g. mine, quarry, oil field, ruins








Road feature





Obstacle feature





Bridge feature points to the individual span features





Road feature





Geometric expansion from span and bridge attributes
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� A complex feature is a single feature that relates directly to other features rather than to a primitive or a single feature composed of other features, either simple or complex.


� An abstract feature is a feature with no explicit geospatial properties; an example is AH031 Defensive Position (see Section 3.7.10). 


� Note that while this does not preclude different organizations at runtime, the TCDM does constrain the space of possible reorganizations.


� The “spaghetti” data model of NIMA Digital Feature Analysis Data (DFAD) is more typical of what appears in current constructive simulations.


� Note that we do not draw any distinction between the “federation” of SNE database development applications and SNE runtime format compilers, which execute prior to the simulation and are based on SEDRIS transmittals, and the “federation” of multiple applications sharing a common SNE, which occurs at runtime and is based (e.g.) on the JSIMS Common Infrastructure (CI) or the Run Time Infrastructure (RTI).


� “Shared common descriptions” implies similar (or the same) attributes, and not similar (or identical) attribute values.


� These intermediate data models may be required to support multi-source data fusion processes occurring “between” the source (e.g., geo-relational VPF) and target (e.g., TCDM) data models.


� See the JSIMS Terrain Data Fusion Process Model, Version 1.3, March 12, 1999.


� Typically, a single model is instanced many times throughout a TDB, perhaps varying in size (scale) and orientation. Thus models support more compact TDB storage at some cost in variation (e.g., all houses look, and are, much the same).


� They are inherently abstract descriptions of the terrain, and therefore more amenable to heuristic manipulation by an abstract problem solver.


� At least in the context of image generator display refresh rates, although there exceptions such as the ESIG 4000 which solve this problem through the use of extensive hardware.


� Observation and fields of fire, Cover and concealment, Obstacles, Key terrain, and Avenues of advance/approach.


� See the SEDRIS Attributes for Derived Geometry (AFDO) object description for additional discussion on this topic.


� Topology is a data organization method which explicitly stores spatial relationship information (e.g., adjacency and containment) between different features (point, linear, or areal) within a coverage.


� See � HYPERLINK http://www.sedris.org ��http://www.sedris.org� for additional information on the SDCS.


� In the longer-term, the efficiency of the “visualization” compilers will also be influenced.


� Specifically, collection criteria, feature types, spatial descriptors, and attribute types.


� It is important that representative attribute values be provided now in order that military modelers become familiar with, and build models that respond meaningfully to, anticipated feature and attribute data. While early WARSIM TDBs may be forced to be sparser than desired in content, increasing availability of richer NIMA data sets in the post-IOC timeframe will result in improved future TDBs at little risk that JSIMS military models will have to be consequently updated.


� These inter-feature relationships may intentionally become implicit at run-time, resulting in storage economy at some cost in runtime efficiency (if regularly queried by Synthetic Forces). Alternatively, if these features were dynamic in spatial extent, recomputing the relationships would have to happen regardless.


� E.g., doctrinal spatial relationships to be maintained between subordinate military units during specific tasks such as a road march or bounding overwatch.


� Some additional attribution, however, e.g., height, width, or depth, may be needed to support modeling the breaching activity.


� There are notable exceptions such as large man-made facilities (e.g., manufacturing) which may only be traversable by dismounted combatants.


� A good helicopter pop-up site, for example, provides sufficient vertical space to provide concealment from enemy detection while still retaining sufficient altitude for normal flight. This posture is then alternated with a higher “pop-up” altitude which provides direct intervisibility to enemy positions while avoiding silhouetting against the sky (a vegetated, cluttered, terrain backdrop is highly desirable).


� It is expected that these dynamic effects are likely to be modeled outside of the SNE and later replaced by an appropriate “wreck” feature.


� E.g., the terrain features may only partially- or completely-occlude geometric intervisibility to a potential target from a limited set of directions. A line of vegetation, a rocky outcrop, or a ridge may offer concealment from observation in only one direction, and not another.


� Concealment, camouflage and deception (CCD) operations also loosely fall into this category.


� Typically with a different geometric representation (exception:  an Oil/Gas field over land is represented as an areal in the Surface Areals coverage, an Oil/Gas field over water is represented as an areal in the Maritime Trafficability coverage.


� Field Manual 55-50, Army Water Transport Operations, Sept. 30, 1993.


� Field Manual 90-13, River-Crossing Operations, Marine Corps Warfighting Publication 3-17.1, January 26, 1998.


� Even in those products which do (e.g., products in ITD SLF format), the information may not be easily imported into the GIS (e.g., the ARC/Info ITD SLF importer discards the river direction information).


� In particular, there are no simple methods to one select one in preference to another without significant (expensive) user intervention.


� E.g., road and railroad bridges over water, gullies, or other obstacles


� Note that this example is meant to illustrate typical content of crossing features in source data and not any specific errors in the data set.


� An arc is defined as an ordered list of vertices (xi, yi). The vertices at each end of the arc are called nodes, and contain topological information (i.e., pointers to other arcs that share the node).


� Note that it would be possible to define a span whose orientation is inconsistent with the transportation network(s).
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