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Preface
Training Circular (TC) 5-230 is designed to help commanders and 
planners understand the capabilities of geospatial engineering (GE). 
It includes descriptions and examples of geospatial analysis 
products that can enhance mission planning and execution. GE 
increases the knowledge of  the battlespace by providing 
multidimensional views of the ground so that you can see first, 
understand first, act first, and finish decisively.

By merging geospatial information with real-time intelligence, you 
have new perspectives for in-depth mission analysis. Knowing what 
products to ask for and knowing how to use them are vital to 
establishing and maintaining information superiority and, 
ultimately, decision superiority.

The ability to guide terrain teams to create new and information-
rich products rests on the shoulders of commanders, planners, and 
war fighters. In the future, the United States (US) will not enjoy 
exclusive ownership of high-resolution geospatial information; we 
must compensate with better use of this combat multiplier.

Terrain teams are not equipped or manned to create large numbers 
of standard topographic products. They specialize in creating 
special, tailored products to support particular units performing 
particular missions. The usefulness of any geospatial product is 
based on the relevance of the information provided to the mission at 
hand. For example, mobility products for a maneuver unit moving 
M1A2 Abrams tanks cross-country are not usually relevant to an 
airborne infantry company.

Each unit and mission has key elements of terrain that apply to the 
situation at hand. As the user of a geospatial product, you know 
what makes a terrain product relevant to your mission and you 
know what factors of the terrain are important to your mission. The 
key to getting the best product available is your ability to list, 
define, and prioritize the importance of these factors to the terrain 
team.
vi
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This TC includes the following appendixes:
! Appendix A, Digital Topographic Support System.
! Appendix B, Standard Products.
! Appendix C, Datums.
! Appendix D, Computer Tools (Microdem/TerraBase 

II).
! Appendix E, United States Geological Survey.
! Appendix F, Types of Data.
! Appendix G, Metric Conversions.

The proponent for this publication is HQ TRADOC. Send comments 
and recommendations on Department of the Army (DA) Form 2028 
directly to Commander, United States Army Maneuver Support 
Center, ATTN: ATZT-TPIO-T, 464 MANSCEN Loop, Fort Leonard 
Wood, Missouri 65473-8926.

Unless this publication states otherwise, masculine nouns and 
pronouns do not refer exclusively to men.
vii



Introduction
TC 5-230 enables commanders and planners to quickly understand 
how to use geospatial terrain teams to make the best tactical 
decision aids (TDAs) for their particular mission or exercise. GE is a 
combat multiplier. Commanders and planners must be able to 
explain to geospatial terrain teams what the required TDAs and 
products need to show.

QUICK GEOSPATIAL REFERENCE
You can use this TC as a quick geospatial reference. If your time is 
very limited, turn to page 3-3, read the mission statements, and find 
the mission that most closely resembles your mission. Look at the 
list of products that support your mission, and review the 
descriptions and purposes of the TDA examples. Coordinate with 
the terrain team so that they can get an idea of what you want. Find 
out how long it will take them to get the products to you so that you 
can use them during your decision cycle. See Appendix C for 
information on datums, and see Appendix F for information on the 
types of data.

GEOSPATIAL INSTRUCTION
This TC also provides geospatial instruction. Read and study 
Chapters 1 and 2 to gain a full background understanding of 
National Imagery and Mapping Agency (NIMA) products and the 
data that enables the geospatial terrain teams to create TDAs 
tailored to your mission or exercise. Once a solid understanding is 
established, commanders and planners will be able to take their 
requests for terrain products to the next level by using their 
experience to come up with new, more information-rich products to 
request and use. An example of a new innovative TDA would to be to 
determine the length of building shadows at a specified time in an 
urban area, allowing you to map a helicopter route through the 
shadows (reduces detection) to the urban objective.
viii
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Chapter 1

Geospatial Engineering
GE is the management, development, dissemination, 
and analysis of positionally accurate terrain 
information that is tied to some earth reference. It 
provides  miss ion-ta i lored data ,  TDAs,  and 
visualization products that define the character of 
the zone for the maneuver commander. Key aspects 
of the GE mission are a database, analysis, survey 
control, and paper maps.

BACKGROUND
1-1.  GE is the one engineer mission that deals 
principally with information. The synergistic effects of 
all engineer disciplines provide the necessary support 
throughout the spectrum of conflicts. 

1-2. GE support to mobility, countermobility, and 
survivability are closely related. Engineers use the 
engineer battlefield assessment (EBA) in their mission-
planning and decision-making processes.

1-3. In the intelligence preparation of the battlefield 
(IPB) phase, an engineer begins with the intelligence 
assessment of the enemy’s objectives, capabilities, and 
probable courses of action (COAs). He then analyzes the 
terrain using the five military aspects of terrain 
provided by the GE unit—observation and fields of fire, 
cover and concealment, obstacles, key terrain, and 
avenues of approach (OCOKA). The OCOKA analysis is 
based on the characteristics of the ground and the 
intents of the enemy and the commander. The EBA 
produces advice on battle positions and engagement 
area (EA) sitings as well as the initial information 
Geospatial Engineering  1-1
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necessary to develop the obstacle plan and shape the 
battlespace.

1-4. Terrain has long been a key factor in the military 
decision-making process (MDMP), and paper maps have 
been the main source of information about the ground. 
Computer technology has significantly changed the 
Army’s mapping, data collection, and battlespace 
planning process. Computer power and accessibility 
grew dramatically during the 1970s and 1980s, allowing 
the development of new methods of maintaining 
geospatial information, making maps and navigation 
charts, and conducting detailed analysis about the 
military aspects of terrain.

1-5.  Military commanders have long-realized the 
interdependence of the earth’s land features and success 
in the battlespace. The military leaders who stand out in 
history have visualized the terrain and its effects on the 
outcome of the battle. Today’s engineer must represent 
the terrain and its effects more accurately and faster to 
help the commander visualize the terrain. 

GEOSPATIAL INFORMATION AND SERVICES
1-6. The term geospatial information and services 
(GI&S) replaces the term mapping, charting, and 
geodesy (MC&G). This change was necessitated by the 
increasing use of digital geospatial information on 
sophisticated computer workstations to perform the 
military functions of navigation, mission planning, 
mission rehearsal, targeting, and analysis of the 
battlespace. Geospatial information is coupled with 
threat analysis, meteorological and oceanographic 
environmental intelligence, the friendly situation, and 
the logistics situation to give commanders the common 
operational picture (COP). This dominant view of the 
area where military forces conduct operations allows 
commanders at all levels to react quickly to evolving 
1-2  Geospatial Engineering
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situations and allows friendly forces to operate inside 
the decision cycle of the adversaries.

1-7. The objective of GI&S support is to provide the 
commander with timely, complete, and accurate 
information about the battlespace. GI&S is neither a 
product nor a system, but rather a concept for collecting, 
producing, archiving, disseminating, and exploiting 
information about the earth. Geospatial information 
exists in both digital (electronic) and printed (hard copy) 
forms and includes elevation/bathymetric data; feature 
data (FD); spatial imagery; and other tailored, specific 
data, products, and services for the war fighter.

1-8. GI&S includes, but is not limited to, the following 
functions:

Management.
Collection, processing, and integration.
Exploitation and analysis.
Data dissemination.
Services.

MANAGEMENT

1-9. This function provides the management oversight 
and staff planning for collecting, producing, and 
disseminating GI&S. This function occurs at all echelons 
of GE. The following subfunctions occur, to some degree, 
in all operations:

Requirements management.
Data collection management.
Information production management.
Information database management.
Information delivery management.
Production work group management.
Geospatial Engineering  1-3
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COLLECTION, PROCESSING, AND INTEGRATION

1-10. This function involves the actual generation of 
usable databases to support the war fighter with 
geospatial information. It also links field-collected data 
with foundation data developed by the NIMA. This 
process is normally achieved at corps and echelons above 
corps (EAC). The terrain team or GE cells at these levels 
are constantly performing data—

Collection.
Preprocessing.
Generation.
Integration and conflation.
Exporting.
Postprocessing.

EXPLOITATION AND ANALYSIS

1-11. This function principally supports IPB, EBA, and 
MDMP with an understanding of the impacts of terrain 
on military operations. Exploitation and analysis are 
performed by GE cells, teams, and platoons at every 
location where military staff planning occurs. Once the 
data is gathered, the GE terrain team assembles and 
enhances the data layers by—

Fusing multiple data types into a foundation 
layer for the COP.
Symbolizing vector data for map displays.
Creating data views for improved terrain 
visualization.
Analyzing the impacts of terrain on operations.
Analyzing the effects of weather on terrain.
Producing tailored TDAs.
Producing data sets for mission rehearsal 
applications.
Producing data sets for simulation applications.
1-4  Geospatial Engineering
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DATA DISSEMINATION

1-12. This function distributes geospatial information 
throughout the command and populates the server with 
data to support the COP. This function also serves as a 
pass-back capability to ensure that all echelons share 
the same common data. To ensure a constant flow and 
update of data, the GE terrain team must—

Populate GI&S.
Disseminate mission-specific data sets (MSDSs).
Archive geospatial information and products.
Pass updated data up the chain of command.
Publish notices for geospatial updates.

SERVICES

1-13. This function has historically supported—and will 
continue to support—the war fighter with critical 
services such as printing and geodetic surveying. The 
primary purpose of hard copy products is to ensure that 
nondigital forces can synchronize with digital forces to 
portray  the  common topographic  operat ional  
environment (CTOE). The production of electronic media 
wi l l  ensure  the  avai lab i l i ty  o f  data  where  
communications are limited or nonexistent. Geodetic 
surveys provide critical geospatial accuracy for 
information, navigation, and targeting. The terrain 
team provides printing and survey capabilities to—

Produce printed products.
Provide electronic media products.
Extend geodetic control.
Conduct airfield surveys.
Conduct hydrographic surveys.
Collect topographic data.
Geospatial Engineering  1-5
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BATTLESPACE VISUALIZATION
1-14. Battlespace visualization is the process whereby 
the commander—

Develops a clear understanding of the current 
state with relation to the environment.
Envisions a desired end state that represents 
mission accomplishment.
Visualizes the sequence of activity that moves 
the commander’s force from its current state to 
the end state. 

1-15. Battlespace visualization is the heart of battle 
command. The ability to visualize a battlespace is an 
essential leadership attribute and is critical to mission 
accomplishment. Therefore, the commander must be 
able to clearly articulate his battlespace vision to his 
subordinates and staff in his intent statement. This 
ensures the optimum development of his concept of 
operations. The terrain teams continually—

Evaluate the effects of terrain on operations.
Integrate geospatial information into the COP.
Advise users on the best geospatial exploitation 
products for their requirements.

1-16. Geospatial engineer units in the Army serve as 
the lead organizations for providing geospatial  
information from Army service component commander 
organizations down to the soldier. Figures 1-1 through 
1-3, pages 1-7 through 1-9, show the organization 
structure of current Army geospatial engineer units. 

1-17. NIMA serves as the lead agency for providing 
geospatial information to all services. Figure 1-4, page 
1-10, shows the locations of Army NIMA support teams. 
1-6  Geospatial Engineering
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Figure 1-1. Theater, Corps and Division
Geospatial Engineering  1-7
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Figure 1-2. Theater, Corps and Brigade
1-8  Geospatial Engineering
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Figure 1-3. Corps and Division
Geospatial Engineering  1-9
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Chapter 2

National Imagery and
Mapping Agency Products

This chapter explains and gives examples of 
current (legacy) NIMA products. Standard 
paper products have been the cornerstone for 
all types of navigation. They are the products 
that we all know and trust. As technology has 
advanced, so have standard products.

TYPES OF PAPER MAPS
2-1. Paper maps have been used for many years. The 
types of paper maps shown in this chapter are currently 
available from NIMA in hard copy and in electronic form 
(scanned) on a compact disk–read-only memory (CD-
ROM).

NOTE: The insets shown on some of the maps in 
this chapter do not appear on standard maps.

JOINT OPERATIONAL GRAPHIC MAP

2-2. There are two types of joint operational graphic 
(JOG) maps—joint operational graphic–air (JOG-A) 
(Figure 2-1, page 2-2) and joint operational graphic–
ground (JOG-G). A JOG-A map is typically used by 
Army, Air Force, Navy, and Coast Guard units; a JOG-G 
map is used by Army and Marine Corps forces. 
National Imagery and Mapping Agency Products  2-1
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Figure 2-1. Joint Operational Graphic–Air Map (1:250,000)

TOPOGRAPHIC LINE MAP

2-3. The topographic line map (TLM) (Figure 2-2) is the 
standard map used for dismounted tactical planning and 
operations. A 1:100,000 scale map is more commonly 
used for mounted planning and operations, and it is 
best-suited in areas where there are less significant 
terrain features and where movement can be conducted 
rapidly across the area.
2-2  National Imagery and Mapping Agency Products
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Figure 2-2. Topographic Line Map (1:50,000)
National Imagery and Mapping Agency Products  2-3
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2-4. Figure 2-3 shows the NIMA coverage for TLMs. 
There is not 1:50,000 and 1:100,000 map coverage for 
the entire world. The requirements for NIMA production 
of TLMs are based on theater commander requirements.

Figure 2-3. Topographic Line Map Coverage
(1:50,000 and 1:100,000)

CITY GRAPHIC MAP

2-5. The normal scale of a city graphic map (Figure 2-4) 
is 1:25,000. It is a good product for urban warfare 
operations. This large-scale product shows street names, 
traffic patterns, port facilities, airfield lengths, and 
other key features. 
2-4  National Imagery and Mapping Agency Products
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Figure 2-4. City Graphic Map (1:2,500 to 1:25,000)

RASTER, DIGITAL, VECTOR, AND MATRIX DATA
2-6. A raster product is a scanned paper map that is 
stored on a CD-ROM. A vector product is derived from 
imagery and consists of vectors, lines, and polygons with 
information (attributes) assigned to them. Table 2-1, 
page 2-6, shows the similarities and differences of raster 
and vector products.

2-7. Matrix data consists of a matrix of evenly spaced 
rows and columns of data points. The position within the 
rows and columns represents the geographic position. 
The data point is the value of some spatial variable at 
that position. An example of matrix data is digital 
terrain elevation data (DTED) 1, which provides 
elevations at approximately 100-meter horizontal 
intervals.
National Imagery and Mapping Agency Products  2-5
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Table 2-1. Comparison of Raster and Vector Products

Raster Products Vector Products
Standard map appearance (looks 
like the map)

User-defined appearance (look 
depends on coverage available)

Dumb map (no ability for automated 
analysis)

Smart map (allows very powerful 
automated analysis)

Inefficient storage Efficient storage
Zoom function restricted by pixel 
size

Zoom function unrestricted

Easy, cheap, and quick to produce Time- and manpower-intensive to 
produce

STANDARD AND NONSTANDARD MAPS AND 
PRODUCTS

2-8. Standard products (paper and electronic maps) are 
created by NIMA and the United States Geological 
Survey  (USGS) .  Nonstandard  products  are  a  
combination of paper and electronic maps, which are 
overlaid on each other to make information-rich 
products. They are produced by terrain teams or 
Microdem/TerraBase II users using data from NIMA, 
USGS, and other imagery sources. Nonstandard 
products are custom-made to mission requirements. 
Table 2-2 shows examples of standard and nonstandard 
products.

DIGITAL STANDARD PRODUCTS
2-9. Many types of data are used in the Digital 
Topographic Support System (DTSS) located in the 
terrain teams supporting the commander and staff (see 
Appendix A). The data can also be imported into 
Microdem/TerraBase II (see Appendix D) and several 
other terrain analysis computer programs.
2-6  National Imagery and Mapping Agency Products
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Table 2-2. Examples of Standard and Nonstandard Products

Standard Products Nonstandard Products
City graphic map (1:25,000) 1:10,000 image map
1:50,000 TLM MOUT study
1:250,000 JOG map DZ/LZ product
FD base Combined overlay
Catalog for operations Database for operations
CIB Trafficability study
CADRG TDA
DTED Special-request product

DIGITAL TERRAIN ELEVATION DATA

2-10. The DTED and the digital elevation model (DEM) 
(Figure 2-5, page 2-8) represent matrix elevation points 
on the ground. The distance between the points of the 
grid (or matrix) determines the density level of the 
product.

DIGITAL IMAGERY

2-11. Digital imagery is gathered by satellites or other 
platforms. This raster data is a controlled image base 
(CIB) (Figure 2-6, page 2-8). All CIBs have a number 
after their designation representing the number of 
meters of data resolution levels—ranging from CIB 10 
(indicating a 10-meter resolution) to CIB 1 (indicating a 
1-meter resolution).
National Imagery and Mapping Agency Products  2-7



TC 5-230
Figure 2-5. Digital Terrain Elevation Data and
Digital Elevation Model

Figure 2-6. Controlled Image Base
2-8  National Imagery and Mapping Agency Products
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SCANNED MAPS

2-12. Scanned maps (Figure 2-7) are simply paper maps 
that have been scanned into a computer file. There are 
two types of scanned maps—arc-digitized raster 
graphics (ADRG) and compressed, arc-digitized raster 
graphics (CADRG). 

Figure 2-7. Scanned Map

FEATURE DATA

2-13. FD (Figure 2-8, page 2-10) shows computer 
drawings of the earth’s features. NIMA’s versions are 
referred to as vector map (VMAP) and urban vector map 
(UVMAP).  When vector  data is  populated,  the  
information is stored about that feature. When that 
feature is selected (or double-clicked), a table of 
information appears. For example, when a populated, 
vectorized stream is selected, the resulting table shows 
the nearside bank height, the farside bank height, the 
bottom configuration, the average water depth, the 
water velocity, the distance of vegetation from the 
banks, and so forth. This type of information is excellent 
for planning purposes. 
National Imagery and Mapping Agency Products  2-9
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Figure 2-8. Feature Data

Imagery Spatial Resolution

2-14. The three images of the same airport shown in 
Figure 2-9 illustrate the difference in detail as a function 
of spatial resolution. When zoomed in, a poor-resolution 
(30-meter) image looks pixelated or blocky, a medium-
resolution (10-meter) image looks fuzzy, and a good-
resolution (3-meter) image looks sharp. Images with 
good spatial resolution require more storage space than 
equally sized images with poor spatial resolution.
2-10  National Imagery and Mapping Agency Products



TC 5-230
Figure 2-9. Imagery Spatial Resolution

30-meter resolution 10-meter resolution 3-meter resolution

Vector Feature Data

2-15.  Vector FD (Figure 2-10 ,  page 2-12) is an 
intelligent form of digital geographic data where real-
world objects are represented by points, lines, and 
polygons. The representation of an object has attributes 
and coordinates. There are ten thematic coverages 
(theme layers)—boundaries, data quality, elevation, 
hydrology, industry,  physiography, population, 
transportation, utilities, and vegetation.

2-16.  NIMA makes three VMAP levels as follows:
Level 0 has ten theme layers at approximately a 
1:500,000 scale.
Level 1 has ten theme layers at approximately a 
1:250,000 scale.
Level 2 has ten theme layers at approximately a 
1:100,000 scale. 

2 -17 .  The  UVMAP has  ten  theme layers  at  
approximately a 1:25,000 scale. 
National Imagery and Mapping Agency Products  2-11
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Figure 2-10. Vector Feature Data

Vector Data Over Image Data

2-18. Terrain teams and Microdem/TerraBase II users 
can combine the visual information from imagery and 
the super-detailed information from vector layers to 
create a very useful vector image map (Figure 2-11). 
This TDA is used for planning and execution.
2-12  National Imagery and Mapping Agency Products
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Figure 2-11. Vector Image Map

FOUNDATION DATA COMPONENTS
2-19. Foundation data consists of a combination of three 
types of data—DTED 2, CIB, and FD. 

DIGITAL TERRAIN ELEVATION DATA 

2-20. DTED 2 (Figure 2-12, page 2-14) is a matrix of 
elevation values with a spacing of approximately 30 
meters. This elevation data corresponds to the data 
density you would expect from the contour lines on a 
1:50,000 TLM. There are two types of  DTED—
reflective-surface and bare-earth. In a triple canopy 
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jungle, reflective-surface DTED would be common, while 
bare-earth DTED would require the time-consuming 
task of using imagery to bring those points down to the 
ground. 

Figure 2-12. Digital Terrain Elevation Data
Shaded Relief Examples

DTED 1

DTED 2

DTED 3

DTED 4

DTED 5
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CONTROLLED IMAGE BASE

2-21. A CIB 5 resolution (Figure 2-13) has latitude and 
longitude information embedded in every element (pixel) 
of the image.

Figure 2-13. Controlled Image Base 5

FEATURE DATA

2-22. FD (Figure 2-14, page 2-16) is a vector layer of 
points, lines, and polygons extracted at approximately a 
1:250,000 scale in a relational database structure. The 
features are extracted directly from imagery to yield a 
data set that is geocoincident with the imagery. In other 
words, when this foundation data product is on a DTSS 
or Microdem/TerraBase II computer screen, every place 
the mouse arrow points gives a readout of the grid 
location at the bottom of the screen.

MISSION-SPECIFIC DATA SET

COMPONENTS

2-23.  MSDSs are generated for  a user with an 
operational need for specific information over a small 
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Figure 2-14. Feature Data

area. These sets are a densification of FD, elevation, and 
imagery. An MSDS is composed of one or all of these 
high-resolution products, and it is created just in time 
for the user to include it in the planning process. The 
data supports the creation of traditional hard copy 
products.

2-24. When an area of conflict or a hot spot erupts, 
NIMA focuses on that area to create an MSDS. Engineer 
geospatial units play a major role in helping the user 
define what is needed for the operation. An MSDS 
consists of CIB, DTED, and FD.

CONTROLLED IMAGE BASE

2-25. CIB 1 multispectral imagery (Figure 2-15) is 
created as required for each mission. 

DIGITAL TERRAIN ELEVATION DATA 

2-26. High-resolution DTED (Figure 2-16) can be 
created to support virtual reality rehearsals or provide 
in-depth visibility analysis in an urban area. 
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Figure 2-15. High-Resolution Multispectral Imagery

Figure 2-16. High-Resolution Digital Terrain Elevation Data
(Shaded Relief)

FEATURE DATA

2-27. High-resolution FD (Figure 2-17, page 2-18) is 
critical for supporting tactical operations. It can consist 
of dense information about roads, dirt, and trail 
networks. It can also include drainage information that 
is critical for supporting amphibious operations and 
analyzing the terrain and its effects on foot and vehicle 
mobility. 
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Figure 2-17. High-Resolution Feature Data

CONCEPT

2-28. Figure 2-18 shows a flow chart-like method of how 
an MSDS progresses from the identification of a specific 
area to being integrated with the friendly and enemy 
picture.

2-29. Planning for a specific mission starts with the FD. 
Then, the area of operation (AO) needs to be very closely 
defined, because the larger the area, the longer it will 
take to produce a detailed analysis. Next, the AO and 
the specific mission requirements are given to the 
terrain team, who transmits the request to NIMA for 
MSDS production. Upon completion, NIMA transmits 
the MSDS to the terrain team, who incorporates the 
information into a product for the requestor.
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Figure 2-18. Concept of Mission-Specific Data Sets

TAILORED PRODUCTS
2-30. Tailored products are created by combining or 
integrating matrix, raster and, when available, vector 
information (Figure 2-19, page 2-20). This information is 
combined by the terrain team using DTSS or Microdem/
TerraBase II. Once the information is input into one of 
these systems, the operator can create weapons fans at 
the ranges of the particular weapon or weapon system, 
perspective views similar to photographs taken at a 
preselected altitude, and modified, combined-obstacle 
overlays (MCOOs). 
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Figure 2-19. Creating Tailored Products

2-31. If you think of matrix, vector, scanned maps, and 
imagery as fuel—and DTSS and Microdem/TerraBase II 
as the engines that consume the fuel—the resultant 
power (products) provides a major contribution to 
information dominance and situational awareness (SA).
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Chapter 3

Products Available From
Terrain Teams

This chapter provides examples of topographic 
products that can be used to enhance mission 
accomplishment. In a data-rich environment, 
such as the National Training Center (NTC), 
TDAs can be made within a few hours. In a 
data-poor environment (a location where there 
is little or no data), terrain teams must make 
the data or refine the imagery and then create 
the TDAs. This process could take from 3 to 7 
days, so contact the servicing terrain team for 
an accurate time prediction. It is imperative to 
request products from the terrain team as 
quickly as possible so that you have this 
valuable information available during the 
planning cycle.

MISSION AREA ORIENTATION PRODUCTS
3-1. Mission area orientation products can be provided 
to commanders, planners, and war fighters, regardless 
of the mission. Products should be requested upon 
receipt of the initial movement or deployment orders. 
They are the basic products for establishing SA. The 
following mission area orientation products can be 
provided by terrain teams:

Combined-obstacle overlay (COO), which 
includes—

Off-road mobility.
Natural obstacles.
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Existing, man-made obstacles.
Key terrain.
Nonfordable waterways.

Lines-of-communication (LOC) overlay, which 
includes—

Main supply routes (MSRs).
Chokepoints.
Constrictions.

Slope tint.
Elevation tint.
Vertical obstruction product (used by aviation 
units).
Airfield information.
Cover-and-concealment overlay.
Diagram of an aerial port of debarkation (APOD) 
or a sea port of debarkation (SPOD).

MISSION PRODUCTS
3-2. It is important to establish working relationships 
with terrain teams so that they understand what 
commanders characteristically require to conduct 
specific missions. 

3-3. Most terrain team products shown in this chapter 
require attributed FD. If this data does not exist for the 
AO, the terrain team must improvise by using whatever 
data is available. If the available data does not have 
sufficient feature and attribute content, the terrain team 
is limited in the products that can be provided.

3-4. To further this understanding, some sample 
mission products that terrain teams produce are 
provided for the following missions. These products 
provide commanders and planners with a better SA of 
the mission area. The sample products are shown in 
Figures 3-1 through 3-19, pages 3-9 through 3-45.
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MAIN MISSION

The 50th Division will perform movement to secure the 
west flank of the 12th Corps sector. Be prepared to attack 
and defeat enemy forces in the sector.

SUBORDINATE MISSION 1

The 9th Engineer Battalion will conduct river crossing 
operations in the vicinity of Red Town for the 1st 
Brigade.

3-5. The following products may be requested to provide 
a more complete understanding of the mission area:

Existing bridges and potential crossing sites 
(Figure 3-1, page 3-9).
Cross-country mobility (Figure 3-2, page 3-11).
Masked-area plots indicating likely observation 
points (OPs) (friendly and enemy) (Figure 3-3, 
page 3-13).
Cover and concealment (vegetation analysis) 
(Figure 3-4, page 3-15).
Hydroanalysis (Figure 3-5, page 3-17).
Staging and marshalling areas.
Ingress and egress routes, including alternates.
Obstacles to and from the objective.
Load classification of existing bridges.
Key terrain.

NOTE: The terrain team tailors the combination of 
products to the commander’s or planner’s needs. 

SUBORDINATE MISSION 2

The 12th Corps Aviation will set up a forward-area 
rearm and refuel point (FARRP) in support of deep 
operations.

3-6. The following products may be required for mission 
accomplishment:
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Potential FARRP locations (helicopter landing 
zones [HLZs]) (Figure 3-6, page 3-19).
Artillery slope tint (Figure 3-7, page 3-21).
Aerial concealment (Figure 3-8, page 3-23).
Fly-through (detail depends on the amount of 
time available) (Figure 3-9, page 3-25).
Perspective view (Figure 3-10, page 3-27).
Soil trafficability analysis (Figure 3-11, page 
3-29).
Masked-area plots for avenues of approach 
(AAs).
Canopy closure.
Key terrain for the enemy AA.
Air obstructions at 150 feet. (This is the 
minimum altitude in the digital  vertical  
obstruction file [DVOF].)

SUBORDINATE MISSION 3

The 6th Artillery Battalion will be in direct support of the 
2d Brigade. 

3-7. The following products may be required for mission 
accomplishment:

Transportation overlay (LOC and tactical 
routes) (Figure 3-12, page 3-31).
Artillery slope tint.
Surface material.
Cross-country mobility.
Cover and concealment.

SUBORDINATE MISSION 4

The 12th Division Support Command will maintain 
division MSRs.

3-8. The following products may be required for mission 
accomplishment:
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Line-of-sight (LOS) analysis (Figure 3-13, page 
3-33).
Bivouac site selection overlay (Figure 3-14, page 
3-35).
Construction resources (Figure 3-15, page 3-37).
Transportation (LOC).
Bridge specifications.
Cover and concealment.
Mobility corridors (MCs), detailed MCOOs, and 
LOC.

SUBORDINATE MISSION 5

The 2d Brigade will attack and destroy enemy forces at 
Red Town Airfield.

3-9. The following products may be required for mission 
accomplishment:

Cross-country mobility.
Fly-through (detail depends on the amount of 
time available).
Detailed objective analysis.
Bridge classifications.
High-resolution annotated imagery (≤5 meters).
Aerial photographs (if available).
Key terrain specific to the objective.

SUBORDINATE MISSION 6

Company A, 8th Battalion, will conduct a deliberate 
attack on enemy forces in the vicinity of Red Town to set 
up conditions for the 6th Battalion attack.

3-10. The following products may be required for 
mission accomplishment:

LOC (Figure 3-16, page 3-39).
Tactical routes (Figure 3-17, page 3-41).
MCs (Figure 3-18, page 3-43).
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Linear obstacles (Figure 3-19, page 3-45).
Cover and concealment (vegetation analysis).
Cross-country mobility.
Annotated aerial photographs (if available).
Layout of key facilities and utilities.
Key buildings for command and control (C2).
Zones of entry (ingress and egress routes).
Surrounding HLZs.
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Hydroanalysis (Existing Bridges and
Potential Crossing Sites)

(Figure 3-1)

DESCRIPTION/PURPOSE

This product identifies drainage features by size and 
location. Where attributed FD exists, terrain teams can 
provide a wide variety of details about drainage features 
(gap width, water depth and velocity, bank height and 
vegetation, bottom material, and OPs). This information 
shows the best crossing sites or fording locations. This 
data also shows areas influenced by tidal fluctuations. 
Hydrology overlays can also be used to identify possible 
enemy and friendly COAs and to highlight possible 
areas for the best MSRs or alternate supply routes. 

Existing bridges and potential crossing sites are primary 
means of  traversing over wide bodies of  water.  
Operators can provide a wide variety of details about 
bridges (military load class [MLC], width, length, 
construction material, and overhead clearance). This 
information can be included in planning primary and 
alternate AAs, escape routes, and MSRs.

INFORMATION SUBMITTED WITH REQUEST
Area of interest.
Type of vehicle.
Desired completion date.
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Figure 3-1. Existing Bridges and Potential Crossing Sites
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Cross-Country Mobility Product
(Figure 3-2)

DESCRIPTION/PURPOSE

This product helps identify ground AAs and MCs. The 
COO integrates all obstacles to vehicular movement 
(built-up areas, slopes, soils, vegetation, and hydrology) 
into one overlay. It highlights areas that impede 
movement (restricted and severely restricted areas) and 
open areas or high-speed AAs where friendly and enemy 
forces can move unimpeded (unrestricted areas). This 
product requires attributed FD.

INFORMATION SUBMITTED WITH REQUEST
Area of interest.
Type of force moving (high-mobility, 
multipurpose wheeled vehicles [HMMWVs], 
tracked vehicles, ground troops).
Desired completion date.
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Figure 3-2. Cross-Country Mobility
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Masked-Area Plot View
(Figure 3-3)

DESCRIPTION/PURPOSE

This product shows the area around a selected site 
(hilltop or building top) where a target at a specified 
altitude is shielded from observation and fire. Several 
sites can be selected and displayed on the same map 
sheet, showing possible undetected routes into a mission 
area. An example for military operations on urbanized 
terrain (MOUT) combines masked-area plots from the 
tops of buildings to detect a covered route into the site.

INFORMATION SUBMITTED WITH REQUEST
Area of interest.
Location of masked object(s).
Desired completion date.
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Figure 3-3. Masked-Area Plot
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Vegetation Analysis
(Figure 3-4)

DESCRIPTION/PURPOSE

This product shows land cover and concealment for an 
AO. Vegetation information includes tree heights, stem 
diameters,  stem spacing,  canopy closures,  and 
vegetation types (coniferous, deciduous, or mixed). It 
also includes information about agricultural areas (wet 
or dry crops, terraced). This product is used to plan 
armored and mounted infantry tactical routes to and 
from mission areas.  This  product  requires the 
availability of attributed FD.

INFORMATION SUBMITTED WITH REQUEST
Area of interest.
Scale.
Desired completion date.
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Figure 3-4. Vegetation Analysis
Products Available From Terrain Teams  3-15



TC 5-230
Hydroanalysis
(Figure 3-5)

DESCRIPTION/PURPOSE

This product identifies drainage features by size and 
location. Where attributed FD exists, operators can 
provide a wide variety of details about drainage features 
(gap width, water depth and velocity, bank height and 
vegetation, bottom material, and OPs). This data also 
includes areas influenced by tidal fluctuations. 
Hydrology overlays can be used to identify possible 
enemy and friendly COAs and to highlight possible 
areas of logistical concern. 

A gap crossing (no example available) is defined as any 
battlefield terrain feature (wet or dry) that is too wide to 
be overcome by self-bridging. Self-bridging is the ability 
of a vehicle to cross a gap using its own length, weight, 
and suspension system. This product is helpful when 
planning for bridging assets. A similar product to the 
gap crossing is a gap crossing reason map that shows the 
limiting factors for crossing sites. This product helps 
determine less-than-optimal crossing sites. 

INFORMATION SUBMITTED WITH REQUEST
Area of interest.
Type of vehicle.
Desired completion date.
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Figure 3-5. Hydrology of Fort Hood
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Zone-of-Entry Analysis
(Figure 3-6)

DESCRIPTION/PURPOSE

A zone-of-entry analysis identifies areas where forces, 
supplies, or equipment can be placed within reach of an 
objective or mission area. In most situations, it also 
means a zone of exit. The three considerations of zones 
of entry are vegetation, slope, and soil. Zone-of-entry 
products include—

APODs (airfields and landing zones [LZs]).
SPODs (ports and amphibious landing beaches).
HLZs. This area has a <15 percent slope and 
trees or soils that reduce the chance for brown-
out conditions from propeller-induced dust 
clouds. 
Paratrooper/resupply drop zones (DZs). This 
area has a <10 percent slope for personnel and a 
<30 percent slope for supplies. It should have 
accessible cover and concealment and routes of 
entry and exit.

This product helps reduce analysis times for planners 
conducting air mobile operations or long-range 
surveillance insertions or extractions.

INFORMATION SUBMITTED WITH REQUEST
Area of interest.
Type of operation zone.
Desired completion date.
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Figure 3-6. Potential Helicopter Landing Zones
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Artillery Slope Map
(Figure 3-7)

DESCRIPTION/PURPOSE

This product shows areas of interest where the primary 
limiting factor is based on slope steepness. It is 
especially helpful in determining the suitability of 
artillery positions or HLZs. 

Artillery slope maps identify areas with a 0 to 7 percent 
slope as suitable and an 8 to 12 percent slope as 
marginal for artillery battery fire positions. This product 
reduces time when searching for enemy artillery. It can 
also show areas concealed from known artillery sites and 
help in planning safe areas for shoot-and-scoot missions.

INFORMATION SUBMITTED WITH REQUEST
Area of interest.
Degrees or percentages.
Desired completion date.
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Figure 3-7. Artillery Slope Map
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 Aerial Concealment Overlay
(Figure 3-8)

DESCRIPTION/PURPOSE

This product shows the most suitable areas to conceal a 
force from overhead detection. It is used to judge where 
enemies may be located, especially in areas where 
guerilla forces may be operating. It can also be used by 
friendly forces to develop concealed movement routes 
and masking and staging areas. Concealment may be 
provided by woods, underbrush, tall grass, or cultivated 
vegetation. This product is based on canopy closure 
information in forested areas.

INFORMATION SUBMITTED WITH REQUEST
Area of interest.
Desired completion date.
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Figure 3-8. Aerial Concealment
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Fly-Through View
(Figure 3-9)

DESCRIPTION/PURPOSE

A fly-through is a visual, movie-like preview of an area 
of interest, along a specified route (flight line), at a 
specified height above the ground and angle, as if viewed 
from inside the aircraft. This product is used by 
commanders to visualize maneuver areas and to 
visualize routes into mission operation areas. Terrain 
teams can highlight roads, rivers, operational graphics, 
and text to enhance terrain visualization.

INFORMATION SUBMITTED WITH REQUEST
Area of interest.
Flight path.
Altitude.
Angle viewed from aircraft.
Desired completion date.
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Figure 3-9. Fly-Through View
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Perspective View
(Figure 3-10)

DESCRIPTION/PURPOSE

The perspective view is a virtual representation of an 
area or a target at a specified altitude, azimuth, or angle 
of attack from a point position. This product replicates a 
photograph of an area of interest, and it is typically used 
to visualize an objective area or important battlefield 
key terrain.

INFORMATION SUBMITTED WITH REQUEST
Area of interest.
OP.
Height of observer.
Start and end point in a specified area.
Desired completion date.
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Figure 3-10. Perspective View
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Surface Material Overlay
(Figure 3-11)

DESCRIPTION/PURPOSE

This product separates soil types, characteristics, and 
distribution. Soils of the same type and quality have 
similar strengths and characteristics, regardless of the 
geographic location. The moisture content and type of 
soil affect material location, compaction rates, and lift 
thickness in road construction. It also helps determine 
the number of vehicle passes before trafficability is 
significantly reduced. Planners rely heavily on soil 
analysis because soils vary in their ease of digging and 
their ability to bear weight and withstand vehicle 
passes. This product may be used to choose the best 
locations for HLZs, assembly areas, and other areas that 
depend on soil conditions. This product requires the 
availability of attributed FD.

INFORMATION SUBMITTED WITH REQUEST
Area of interest.
Desired completion date.
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Figure 3-11. Surface Material
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Transportation Overlay
(Figure 3-12)

DESCRIPTION/PURPOSE

This product identifies highways, railways, airfields, 
and waterways that can be used to move troops and 
supplies. The Army’s ability to carry out its mission 
depends greatly on its transportation capabilities. The 
attributed FD includes information on road widths, 
gradients,  sharp curves,  surfaces,  and weather 
categories; rail gauge, number of tracks, and yards; 
airfield lengths, widths, surfaces, and orientation; ferry 
and ford sites; and much more. This product is used to 
select MSRs and as a basis for the tactical route 
selection.

An LOC overlay shows all routes that afford high-speed 
approach into objective areas by land, water, and air. 
These can be used by military forces maneuvering into, 
out of, and around an area of observation. Dual-lane 
highways; all-weather, hard and loose surface roads; 
footpaths; airstrips; and railroads are usually shown. 

Tactical routes are characterized by MLCs, road widths, 
and operating characteristics. Features include road 
classifications, bridges, ferries, tunnels, and curves. This 
product is used to choose maneuver routes for gaining 
advantage or success. It can also be an interactive 
product, where route status is regularly reported, 
confirmed, tracked, updated, and posted.

INFORMATION SUBMITTED WITH REQUEST
Area of interest.
Desired completion date.
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Figure 3-12. Transportation
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Line-of-Site Analysis
(Figure 3-13)

DESCRIPTION/PURPOSE

This product shows an area of direct observation 
possible from one location to another based on DTED. It 
is used to anticipate enemy positions, plan locations for 
communications platforms, and develop EAs. The higher 
the DTED level, the more accurate the results. (See 
DTED examples in Chapter 2.)

INFORMATION SUBMITTED WITH REQUEST
Area of interest.
OP.
Point to be observed.
Desired completion date.
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Figure 3-13. Line of Site
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Bivouac Sites Product
(Figure 3-14)

DESCRIPTION/PURPOSE

This product is based on vegetation, slope, and soils. The 
bivouac site selection is based on the size of the area and 
its proximity to low-lying areas that may be prone to 
flooding. 

INFORMATION SUBMITTED WITH REQUEST
Area of interest.
Desired completion date.
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Figure 3-14. Bivouac Sites
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Construction Resources View
(Figure 3-15)

DESCRIPTION/PURPOSE

This product aids in locating the construction resources 
in an area. It is used by engineers to plan base camp 
locations and to identify mining sites. It can also be used 
at the macro level to aid in the development or 
rebuilding of an area.

INFORMATION SUBMITTED WITH REQUEST
Area of interest.
Desired completion date.
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Figure 3-15. Construction Resources
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Lines-of-Communication Overlay
(Figure 3-16)

DESCRIPTION/PURPOSE

This product shows all high-speed AAs into objective 
areas by land, water, and air. Dual-lane highways; all-
weather, hard and loose surface roads; footpaths; 
airstrips; and railroads are usually shown or highlighted 
as requested. 

INFORMATION SUBMITTED WITH REQUEST
Area of interest.
Desired completion date.
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Figure 3-16. Lines of Communication
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Tactical Routes Overlay
(Figure 3-17)

DESCRIPTION/PURPOSE

Tactical routes are shown by MLCs, road widths, and 
operating characteristics. Features include road 
classifications, bridges, ferries, tunnels, and curves. This 
product is used to choose maneuver routes to maintain 
momentum for gaining an advantage. It can also be an 
interactive product if route status is regularly reported, 
tracked, updated, and posted.

INFORMATION SUBMITTED WITH REQUEST
Area of interest.
Desired completion date.
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Figure 3-17. Tactical Routes
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Mobility Corridors Overlay
(Figure 3-18)

DESCRIPTION/PURPOSE

An AA is a route that offers the ease of movement and 
provides adequate dispersion of a friendly or enemy 
force that is large enough to have a significant impact on 
a military operation. A combination of cross-country 
mobility, transportation (LOC), and linear obstacle 
products make up this overlay. This product is used to 
develop movement plans and EAs. This product requires 
the availability of attributed FD.

INFORMATION SUBMITTED WITH REQUEST
Area of interest.
Type and size of force moving (HMMWVs, 
tracked vehicles, ground troops).
Desired completion date.
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Figure 3-18. Mobility Corridors
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Linear Obstacles Overlay
(Figure 3-19)

DESCRIPTION/PURPOSE

This product shows linear terrain features forming 
natural obstacles that are not normally identifiable on 
topographic maps. Obstacles include escarpments, 
embankments, road cuts and fills, depressions, fences, 
walls, hedgerows, pipelines, bluffs, and moats. This 
information is especially useful when combined with a 
cross-country mobility product to create a COO.

 INFORMATION SUBMITTED WITH REQUEST
Area of interest.
Desired completion date.
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Figure 3-19. Linear Obstacles
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Appendix A

Digital Topographic Support System

The DTSS was developed to provide engineer 
terrain teams at division, corps, and EAC 
automated assistance in performing terrain 
analysis and creating topographic products 
within the time frames required by today’s 
Army.

DIGITAL TOPOGRAPHIC SUPPORT SYSTEM– 
LIGHT

A-1. The Digital Topographic Support System–light 
(DTSS-L) (Figure A-1, page A-2) is a tactical combat 
support system that is capable of receiving, formatting, 
creating, manipulating, merging, updating, storing, 
retrieving, and managing digital topographic data. It 
processes the data into hard copy and electronic 
topographic products.  
A-2. The DTSS-L creates a variety of custom TDAs, 
including visibility, mobility, and data query analyses. 
The TDAs generated on the DTSS-L can be output as 
map products that include all applicable marginalia.

A-3. The DTSS-L provides updated map background 
and terrain intelligence information to all Army battle 
command systems (ABCSs) on the battlefield directly by 
populating and managing the ABCS map server and by 
serving as the secondary map server. The DTSS-L also 
accepts terrain intelligence and data from other ABCSs. 

A-4. The DTSS-L is configured for communications with 
other ABCSs over the local area network (LAN) using 
fiber-optic or copper wire, and it includes secure and 
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Figure A-1. Digital Topographic Support System–Light

commercial voice telephone capabilities. It is tactically 
mobile and designed for worldwide transport by air, 
road, rail, and sea. 

DIGITAL TOPOGRAPHIC SUPPORT SYSTEM– 
DEPLOYABLE

A-5. The Digital Topographic Support System–
deployable (DTSS-D) (Figure A-2) is capable of receiving, 
formatting, creating, manipulating, merging, updating, 
storing, retrieving, and managing digital topographic 
data. It processes the data into hard copy and electronic 
topographic products. The DTSS-D accepts topographic 
and multispectral imagery as input.

A-6. The DTSS-D creates a variety of custom TDAs, 
including visibility, mobility, and data query analyses. 
The TDAs generated on the DTSS-D can be output as 
map products that include all applicable marginalia.
A-2  Digital Topographic Support System
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Figure A-2. Digital Topographic Support System–Deployable

A-7. In addition to custom TDA generation, the DTSS-D 
provides access to the full capabilities of the image 
processing and Geographic Information System (GIS) 
software packages. Earth Resource Data Analysis 
System (ERDAS) Imagine software can be used to 
process  d ig i ta l  imagery  and  per form imagery  
rectification, image map generation, thematic layer 
generation, limited digital database creation, and three-
dimensional (3D) terrain perspective viewing. 

A-8. The DTSS-D provides updated map background 
and terrain intelligence information to all ABCSs on the 
battlefield. It also accepts terrain intelligence and data 
from other ABCSs. 
Digital Topographic Support System  A-3
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DIGITAL TOPOGRAPHIC SUPPORT SYSTEM– 
BASE

A-9. The Digital Topographic Support System–base 
(DTSS-B) (Figure A-3) is designed to augment NIMA 
capabilities at the theater level by providing quick-
response, special-purpose mapping, terrain analysis, 
and terrain-related IPB in areas of obsolete/outdated 
information or data. The system can produce a variety of 
products, such as DTED, image map substitutes, 3D 
terrain visualization, and operation/decision graphics. 
The DTSS-B can also update and produce TLMs and 
create IPB products. The product response time varies 
from 10 minutes to 36 hours,  depending on the 
complexity of the product. Products range from simple 
image maps, through contoured orthophoto maps, to 
extensive 3D terrain fly-throughs.

Figure A-3. Topographic Support System–Base

 

A-4  Digital Topographic Support System



TC 5-230
DIGITAL TOPOGRAPHIC SUPPORT SYSTEM–
HIGH-VISIBILITY, MULTICOLOR PRINTER

A-10. The Digital Topographic Support System–high-
visibility, multicolor printer (DTSS-HVMP) (Figure A-4) 
is capable of printing 2,500 full-color, large-format 
(22 1/2 inches by 29 1/2 inches), water-resistant copies in 
a 24-hour period. It can produce the first copy in 5 
minutes. Standard NIMA digital products, such as 
ADRG, can also be printed on the system. It  is  
interoperable with other DTSS configurations and 
serves as their high-volume, output printing source.

Figure A-4. Digital Topographic Support System–High-Visibility, 
Multicolor Printer
Digital Topographic Support System  A-5
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Standard Products

The Defense Supply Center Richmond (DSCR) 
requests that all Department of Defense and 
other federal agencies submit electronic orders 
for NIMA products via the Defense Automatic 
Addressing System (DAAS). Electronic ordering 
allows consumers of GI&S to take advantage of 
their intraservice or agency logistics systems to 
electronically transmit orders to DSCR. In lieu 
of intrasupport systems, alternate electronic 
methods are offered by the Defense Automatic 
Addressing System Center (DAASC). 

ELECTRONIC ORDERING
B-1. Electronic ordering reduces order processing/
shipping time. It also allows intrasupport of DAAS 
automated systems to perform validation edits on orders 
before submission to DSCR, thereby eliminating many 
errors that cause rejection or cancellation.

B-2. Electronic ordering is the preferred method for 
ordering. Several means are available to enable 
e lec tronic  t ransmiss ion  o f  mi l i tary  s tandard  
requisitioning and issue procedures (MILSTRIP) or 
federal standard requisitioning and issue procedures 
(FEDSTRIP) documents. Some of the methods used by 
customers for DAAS connectivity are shown below:

Intraservice or Agency Logistics Systems.
These systems are available at various levels 
and are designed to support specific missions of 
the organization. Contact your supporting 
Standard Products  B-1
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supply activity or logistics office for information 
on what is available. 
Defense Automatic Addressing System 
Center Automated Message Exchange 
System (DAMES). This system requires a 
personal computer (PC), a modem, and a 
telephone line. Software and assistance are 
available from the DAASC Information Center, 
ATTN: Help Desk, Building 207, 5250 Pearson 
Road, Wright Patterson Air Force Base, Ohio 
45433-5328; Defense Switched Network (DSN) 
986-3247; or commercial (937) 656-3247.
Defense Automatic Addressing System 
Integrated E-Mail Logistics (DIELOG) 
System. This system allows access to DAAS 
over the Internet via the E-mail system. For 
more information, contact DAASC at E-mail 
dielogreg@daas.dla.mil.
Streamlined Automated Logistics 
Transmission System (SALTS). This is a 
Navy-developed telephone, satellite, and E-mail 
system with users from various services and 
agencies. For more information, visit web site 
www.salts.navy.mil or contact the SALTS 
Project Office at DSN 442-1112, commercial 
(215) 697-1112, or E-mail help@salts.navy.mil.
Web Requisitioning (WebReq) System. This 
system allows customers to order GI&S products 
via an Internet web site. For more information, 
visit web site www.daas.dla.mil/daashome/. 

EMERGENCY (CRISIS) REQUISITIONING 
PROCEDURES

B-3. In support of crisis operations, GI&S products can 
be obtained from the DSCR within 12 to 48 hours 
(typically 24 to 36) in the continental United States 
(CONUS) and 2 to 5 days outside the continental United 
B-2  Standard Products
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States (OCONUS). Requisitions must be validated 
(signed letter on letterhead) at the originating 
organization/agency by a lieutenant colonel, general 
schedule (GS)-14, or above. The request must identify 
the customer’s Department of Defense activity address 
code  (DODAAC)/ federa l  act iv i ty  address  code  
(FEDAAC), point of contact, commercial telephone 
number, shipping address, and requested products (with 
NIMA reference numbers and quantities required). 
Contact DSCR at DSN 695-6500, commercial (804) 279-
6500, or toll-free 1-800-826-0342.
Standard Products  B-3
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Datums

This appendix provides details on datums and 
explains why they are operationally important. 
If you look at the bottom legend of any NIMA 
map, you will find the vertical and horizontal 
datums listed. The vertical datum is based on 
the mean sea level, and the horizontal datum is 
how the surface of the earth is modeled and 
referenced. 

C-1. A datum is a reference system used to—
Measure positions.
Compute distances and direction.
Produce maps, charts, and precise surveys.

C-2. There are two datums required for each map. The 
horizontal datum includes the latitude and longitude, 
and the vertical datum bases the elevations on sea level. 
Microdem/TerraBase II will convert back and forth 
between the three major datums (Figure C-1, page C-2) 
and the 206 different regional datums.

C-3. Just as there are many languages across the world, 
people have found different ways to model the earth 
using a local datum that only covers their country or 
geographic area. Three of them are—

North American Datum of 1927 (NAD 27).
European Datum of 1950 (ED 50).
Tokyo Datum. 

C-4. As you can see, these datums overlap poorly. The 
solution to the problem of working with other nations 
Datums  C-1
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Figure C-1. Major Datums

and datums is creating and using a universal datum. 
Hence, the development of the World Geodetic System 
1984 (WGS 84).

C-5. Figure C-2 shows the shifts from local datums to 
WGS 84. If the map sheets are converted poorly or 
incorrectly from one datum to another, there can be 
some big problems. There are several methods for 
converting datums, including the following:

Using the marginal data on the bottom of the 
map.
Using Microdem/TerraBase II software or 
another software supplied by NIMA. 

C-6. The precision, lightweight Global Positioning 
System receiver (PLGR) can display coordinates in 
different datums. It is essential to input the correct 
datum when setting up a PLGR.
C-2  Datums



TC 5-230
Figure C-2. Coordinate Shifts From Local Datums to World 
Geodetic System 1984

C-7. A change in datums (Figure C-3, page C-4) can 
have many real impacts on military operations. These 
range from simple problems in tactical operations in the 
field to the loss of personnel and equipment. Inputting 
the wrong datum during the PLGR setup can cause 
significant differences in locations on the ground. This 
can be a major problem if it is not resolved.
Datums  C-3
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Figure C-3. Impact of Datum Mismatch 
C-4  Datums



Appendix D

Computer Tools
(Microdem/TerraBase II)

Microdem/TerraBase II is a free software 
program that aids in performing terrain 
analysis. The program is easy to load and use 
on any personal or laptop computer. 

D-1. When terrain team products are not available, you 
can make similar products using Microdem/TerraBase II 
(Figure D-1, page D-2). It is extremely useful in learning 
about the different types of digital data and how this 
data is layered or stacked together to make TDAs that 
increase SA and aid in planning and executing any 
operation. 

D-2. Microdem/TerraBase II is a terrain evaluation tool 
for the exploitation of NIMA, USGS, and commercial 
standard elevation raster products and selected vector 
products. It is an easy-to-use, PC-based terrain 
evaluation tool. 

D-3 .  Microdem/TerraBase  I I  can d isplay  two-
dimensional (2D) views of DTED in various ways, 
including—

Elevation tints.
Slope/cant plots.
Reflectance plots.
Contours. 

D-4. It can also create custom 2D views of digital maps 
and imagery data. The custom 2D displays of elevation 
data,  maps,  and imagery can be  v iewed as  3D 
Computer Tools (Microdem/TerraBase II)  D-1
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Figure D-1. Microdem/TerraBase II Screen Shot

perspectives, 3D oblique views, or 3D movie fly-throughs 
on computers with enhanced graphic cards.

D-5. The 2D views can be enhanced with TDAs, such as 
contours, point elevations, terrain category masks, 
weapons fans, visible area plots, range circles, digitized 
vector data, Global Positioning System (GPS) tracks, 
and GPS way points. Microdem/TerraBase II allows 
users to calculate distance, slope, bearing, offset, and 
datum shift. Custom TDAs are available for LOS; radio 
LOS graphics; sunrise, sunset, moonrise, and moonset 
tables; and historic Koppen climate data. 
D-2  Computer Tools (Microdem/TerraBase II)
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United States Geological Survey

The USGS is a scientific organization in the 
Department of the Interior. It is comprised of 
four science disciplines—geology, water 
resources, biological resources, and geography.

E-1. The USGS serves the nation by providing reliable 
scientific information to—

Describe and understand the earth.
Minimize the loss of life and property from 
natural disasters.
Manage water, biological, energy, and mineral 
resources.
Enhance and protect our quality of life.

E-2. The geography discipline is responsible for 
building, maintaining, and applying The National Map, 
which is a consistent framework for geographic 
knowledge. The National Map provides public access to 
high-quality, geospatial data and information. 

E-3. The USGS has many different types of geospatial 
data that can be downloaded at web site edc.usgs.gov/
doc/edchome/ndcdb/ndcdb.html. Several free DEMs 
and digital line graphics (DLGs) are also available. 
Other available products include digital orthophoto 
quadrangles (DOQs), aerial photographs, and satellite 
imagery; however, there may be a cost for some of these 
items. The USGS also has a file transfer protocol (FTP) 
site available that lists products by state and type. 

E-4. Much of the data offered by the USGS can be easily 
imported into and used in Microdem/TerraBase II. 
Several Army National Guard and United States Army 
United States Geological Survey  E-1
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Reserve units use USGS data and Microdem/TerraBase 
II to plan and execute training operations.
E-2  United States Geological Survey
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Types of Data

This  appendix  descr ibes  many types  of  
geospatial data. It explains how the data is used 
and describes the purpose of particular types of 
data.

FOUNDATION DATA
F-1. Foundation data provides a readiness component of 
raster imagery, elevation matrix data, vector FD, and 
nautical information needed to plan and conduct initial 
operations at the operational level. Foundation data 
consists of—

FD.
CIB.
Digital point positioning database (DPPDB).
Digital nautical chart (DNC).
DTED 2.
Other data sets.

F-2. The Army’s goal is to be able to fuse these products 
on the ABCS and future combat systems to achieve the 
optimum map background.

FEATURE DATA

F-3. FD is a vector product that consists of layers 
(transportation, hydrography, population, vegetation, 
boundaries, and data quality) of information extracted 
at a planning density comparable to a 1:250,000 JOG. 
The layers of points, lines, and polygons are stored in a 
database structure. Features are extracted directly from 
Types of Data  F-1
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imagery to yield a data set that lines up well with image 
map products like CIB.

CONTROLLED IMAGE BASE

F-4. The CIB is a 1-, 5-, or 10-meter spatial resolution 
raster image background. The relief displacement of the 
image is removed so that it acts like a map. Each picture 
element (pixel) has embedded latitude and longitude 
coordinate information.

DIGITAL POINT POSITIONING DATABASE

F-5. The DPPDB is a classified image data set made 
from stereo pairs of high-resolution digital images. It 
can be used to precisely measure the coordinates of a 
target, extract detailed features, and create high-
resolution elevation data sets.

DIGITAL NAUTICAL CHART

F-6. The DNC is a vector-based digital product made 
from nautical charts, including general, coastal, 
approach, and harbor. It provides a database of surface 
features for use in marine computer navigation systems.

DIGITAL TERRAIN ELEVATION DATA

F-7. The DTED is the most widely used matrix product 
that NIMA produces. It consists of a grid of regularly 
sampled spot elevations on the earth’s surface. The post 
spacing (or sampling interval) determines the DTED 
level.   There are two types of DTED—reflective-surface 
and bare-earth. 

Reflective-surface DTED is when the radar 
bounces back from the tops of buildings, roads, 
bare ground, and so forth. 
Bare-earth DTED is created from stereo 
imagery, where the elevation points are moved 
from the treetops to the ground surface.
F-2  Types of Data
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F-8. There are five DTED levels as shown in Table F-1.

Table F-1. Digital Terrain Elevation Data Levels

DTED Level Post Spacing (in meters)
1 100
2 30
31 10
41 3
51 1

1These are custom products that are not readily available. They must be 
created from stereo imagery. This is a time-consuming process, so requests 
may not be filled quickly. 

F-9. DTED is currently gathered on space shuttle 
missions. For example, in February 2000, the space 
shuttle Endeavor embarked on its 11-day shuttle radar 
topography mission to gather interferometric synthetic 
aperture radar data of 80 percent of the earth’s 
landmass. This reflective-surface DTED is currently 
being processed and finished. It is approximately equal 
to DTED 2.

OTHER DATA SETS

F-10. These include navigation safety, gravity, and 
magnetic information. The geospatial information 
supports the interoperability of various systems and 
product generation.

MISSION SPECIFIC DATA SETS
F-11. An MSDS is the responsiveness complement of 
the foundation data concept. MSDS production would 
normally entail the densification of foundation data to 
add more detail in the AO. If time permits, MSDS 
production would entail value adding to the foundation 
data and include more kinds of features, such as 
Types of Data  F-3
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individual buildings and new layers of information 
(utilities, industrial features, physiography). 

F -12 .  An MSDS i s  prepared  jus t  in  t ime
(responsiveness), rather than just in case (readiness). 
When integrated into a common view of the battlespace, 
an MSDS provides the detailed geospatial information 
needed to support tactical planning and mission 
execution. An MSDS consists of, but is not limited to, the 
densification of foundation data features and attributes, 
high-resolution CIB, and DTED 3 through 5. 
F-4  Types of Data
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Metric Conversions

This appendix complies with current Army 
directives which state that the metric system 
will be incorporated into all new publications. 
Table G-1 is a conversion chart.

Table G-1. Metric Conversion Chart 

US Units Multiplied By Equals Metric Units
Inches 2.54000 Centimeters
Inches 0.02540 Meters
Inches 25.40010 Millimeters

Metric Units Multiplied By Equals US Units
Kilometers 0.62137 Miles (statute)
Kilometers 0.53960 Miles (nautical)
Meters 3.28080 Feet
Millimeters 0.03937 Inches
Metric Conversions  G-1



Glossary

2D two-dimensional
3D three-dimensional
AA avenue of approach

ABC Airborne Corps
ABCS Army Battle Command System

AD armor division
ADRG arc-digitized raster graphics

AO area of operation
APOD aerial port of debarkation
ATTN attention

AV aviation
bn battalion

brdg bridge
C2 command and control

CADRG compressed, arc-digitized raster graphics
cav cavalry

CD-ROM compact disk–read-only memory
CIB controlled image base

co company
COA course of action

CONUS continental United States
COO combined-obstacle overlay
COP common operational picture

CTOE common topographic operational environment
CTSF combat training support facility

DA Department of the Army
DAAS Defense Automatic Addressing System
Glossary-1
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DAASC Defense Automatic Addressing System Center
DAMES Defense Automatic Addressing System Center 

Automated Message Exchange System
DC District of Columbia

DEM digital elevation model
DIELOG Defense Automatic Addressing System 

Integrated E-Mail Logistics
div division

DLG digital line graphic
DNC digital nautical chart

DODAAC Department of Defense activity address code
DOQ digital orthophoto quadrangle

DPPDB digital point positioning database
DSCR Defense Supply Center Richmond

DSN Defense Switched Network
DTED digital terrain elevation data
DTSS Digital Topographic Support System

DTSS-B Digital Topographic Support System–base
DTSS-D Digital Topographic Support System–

deployable
DTSS-HVMP Digital Topographic Support System–high-

volume, multicolor printer
DTSS-L Digital Topographic Support System–light

DVOF digital vertical obstruction file
DZ drop zone
EA engagement area

EAC echelons above corps
EBA engineer battlefield assessment

ED 50 European Datum of 1950
ERDAS Earth Resource Data Analysis System
FARRP forward-area rearm and refuel point

FD feature data
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FEDAAC federal activity address code
FEDSTRIP federal standard requisitioning and issue 

procedures
FORSCOM United States Army Forces Command

ft fort
FTP file transfer protocol

G2 Assistant Chief of Staff, G2 (Intelligence)
GE geospatial engineering

GI&S geospatial information and services
GIS Geographic Information System

GPS Global Positioning System
GS general schedule

HHC headquarters and headquarters company
HLZ helicopter landing zone

HMMWV high-mobility, multipurpose wheeled vehicle
HQ headquarters
ID infantry division

IPB intelligence preparation of the battlefield
JOG joint operational graphic

JOG-A joint operational graphic–air
JOG-G joint operational graphic–ground

km kilometer(s)
LAN local area network
LOC lines of communication
LOS line of sight

LZ landing zone
m meter(s)
M mountain

MANSCEN Maneuver Support Center
MC mobility corridor

MC&G mapping, charting, and geodesy
Glossary-3
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MCOO modified, combined-obstacle overlay
MDMP military decision-making process

MILSTRIP military standard requisitioning and issue 
procedures

MLC military load class
MOUT military operations on urbanized terrain
MrSid multiresolution seamless image database
MSDS mission-specific data set

MSR main supply route
NAD 27 North American Datum of 1927

NGIC National Ground Intelligence Center
NIMA National Imagery and Mapping Agency

No. number
NTC National Training Center

obj objective
OCOKA observation and fields of fire, cover and 

concealment, obstacles, key terrain, and 
avenues of approach

OCONUS outside the continental United States
OP observation point

P&C production and control
PACOM Pacific Command

PC personal computer
PLGR precision, lightweight Global Positioning 

System receiver
SA situational awareness

SALTS Streamlined Automated Logistics Transmission 
System

SBCT Stryker brigade combat team
SPOD sea port of debarkation

TC training circular
TD terrain data
Glossary-4



TC 5-230
TDA tactical decision aid
TLM topographic line map
topo topographic

TPIO Terrain Program Integration Office
TRADOC United States Army Training and Doctrine 

Command
TVC Terrain Visualization Center

US United States
USAIC United States Army Intelligence Center

USAREUR United States Army, Europe
USGS United States Geological Survey

UVMAP urban vector map
VMAP vector map

WebReq web requisitioning
WGS 84 World Geodetic System 1984

xing crossing
Glossary-5
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