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Our adaptive adversaries in Afghanistan and Iraq
continually challenge our ability to forecast future
enemy activity and develop tactical plans. To meet

these challenges, commanders and staffs need new tools that
take advantage of the vast amount of information available to
our troops.

The past decade has seen geographic information systems
(GIS) move into the mainstream of tactical analysis. GIS are
powerful tools that enable Soldiers in the field to collect, store,
and analyze spatial information. Spatial information—where
things are in relation to other things—has been a critical part of
military planning as long as there has been war. And since almost
every aspect of military operations has a spatial component, the
range of potential GIS applications is almost endless.

One activity that GIS are particularly well-suited to help with is
spatial-pattern recognition. Because GIS can make thousands or
millions of distance calculations in minutes, analysts can now
uncover and exploit patterns that might otherwise remain hidden.
As seen in Figure 1, spatial patterns are present in many types of
human behavior regardless of the scale. The unaided human eye
can detect these patterns and groupings, but it usually requires
the power of computers to help the analyst turn those patterns
into tactically useful information.

Threat Mapper

In May 2004, the Army asked the United States Army
Training and Doctrine Command (TRADOC) Analysis
Center (TRAC) to assess the potential that spatial analysis

provides in forecasting the locations of future mortar attacks.
The initial results were quite promising, and TRAC—in

collaboration with the Engineer Research and Development
Center–Topographic Engineering Center (ERDC-TEC)—began
the development of Threat Mapper, a computer program to
help analysts in the field make spatial forecasts in support of
tactical intelligence operations.

Threat Mapper is designed for use at the tactical level,
although it can be used at any echelon. Soldiers can use
Threat Mapper to help with a variety of spatial forecasting
and identification problems such as mortar attacks, weapons
caches, and safe houses. Threat Mapper uses advanced
pattern analysis techniques to measure the spatial similarity
between an area of interest and an observed behavior. The
results of that measurement are presented to the analyst in
a threat map, which helps the staff build a more informed
intelligence estimate and better plan intelligence, surveillance,
and reconnaissance (ISR) and tactical operations (see
Figure 2). Threat Mapper helps analysts recognize and adapt
to changes in adversary behavior, even when that adversary
is actively trying to appear random.

Threat Mapper currently functions as an add-in tool for
ArcGIS, a commercially available GIS. ERDC–TEC’s future
plans for Threat Mapper include a Web-enabled version, as
well as integrating spatial-forecasting methods into current
and planned Army geospatial programs.

Tactical Forecasting

T.o illustrate how Threat Mapper can be used in the
field, we built a simple threat map for an area that has
had numerous mortar attacks. Figure 3 shows forward

operating bases, roads, rivers, and the attacks that occurred
in the area. These mortar attacks are the behavior of interest,
meaning that the threat map will help us identify other locations
probable for such attacks.

We first selected the features on which to measure spatial
similarity. In reality, there is an almost endless list of spatial
features, such as roads, buildings, and forests. In most cases,
knowing which spatial feature to use is the most important
and challenging task facing the analyst. Threat Mapper has
several tools to help Soldiers determine the best set of features,
but—as usual—experience, knowledge, and hard work are the
best ingredients to build a successful intelligence product.
Using the Threat Mapper tools, and a little trial-and-error, we
will find a set of useful features.
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Figure 1. Patterns at various scales
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One way to help measure the threat map’s accuracy, is to
see how well the map forecasts future behavior. In real life,
new attacks would tell us if the threat map is a good forecaster
or not. Here, we will use the recent historical attacks to play
the analytic role of new attacks. To do this, Threat Mapper
splits the data, using the early attacks to build or train the
threat map and the recent attacks to check or test the accuracy
of the threat map. After providing Threat Mapper more details
about the data and requirements for the desired map output,
the analyst hits the “go” button and lets the GIS go to work.
The result is the printed map in Figure 1.

The Road Ahead

The Threat Mapper tool is currently developed as a
deployable package in beta form. It has been tested in
a variety of situations by the military, academia, and

government. Recently, a team led by the ERDC Cold Regions
Research and Engineering Laboratory (CRREL) trained Army
geospatial and intelligence analysts on a suite of deployable
tools, including Threat Mapper. The analysts’ training with
these tools will provide valuable feedback to Threat Mapper
developers at ERDC–TEC and CRREL.

Conclusion

A word of caution: There is a great deal of uncertainty
about when and where the next attack, of any kind,
will occur. Threat Mapper can help analysts in the

field build a more informed intelligence estimate, but no tool
can yet predict exactly when and where the next attack will be.
Also, Threat Mapper will not replace Soldier analysts in the
field. What Threat Mapper will do is provide analysts in the
field with a powerful spatial-forecasting tool to help them better
analyze threat activity and thereby gain an information edge
against the adaptive enemy.

Lieutenant Colonel Riese is a combat engineer and
operations research analyst with the United States Strategic
Command at Offutt Air Force Base, Nebraska. He has worked
with maps and spatial analysis in one form or another for
most of his life.

Figure 2. Threat Mapper application from enemy behavior to threat map to tactical plan

Figure 3. History of mortar attacks

Enemy Behavior Threat Map Tactical Plan

Figure 4. Example threat map with scale



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


