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Abstract 
Geographic Information Systems (GIS)-based analysis is a key analytical tool which 

military intelligence analyst can exploit in Stability Operations and Support Operations (SOSO) 
when dealing with crime and corruption, terrorism, force protection and other mission related 
issues. This paper describes the development of GIS efforts employed by Multinational Brigade 
North  (MNB-N) forces during Stabilization Force 13, beginning in the early spring through the 
fall of 2003. This effort involved the efforts of various host nation civilian, US military, NATO 
allies, the United Nations, and various non-governmental organizations (NGOs) and was used to 
focus limited US and multi-national operational forces. The Geospatial framework and 
techniques were ultimately used to provide a rapid assessment of the MNB-N area of operation 
(AO) by combining combat information from various sources. The paper also explores the 
technical, organizational, and operational challenges of creating and applying Geospatial 
technologies in a fluid SOSO environment. 

Paper Body 
Geographic Information Systems (GIS) are playing an ever-increasing analytical role in 

U.S. Stability Operations and Support Operations (SOSO) throughout the world. This paper 
examines the development and utilization of GIS technologies used during the US lead 
Multinational Brigade (MNB) during Stabilization Force (SFOR) Thirteen (13) in Bosnia – 
Herzegovina (BiH), from the spring through the fall of 2003. SFOR 13 was comprised of Polish, 
Portuguese, Slovenian, Russian, Turkish, and US forces whose mission was to deter hostilities, 
stabilize the peace and contribute to the continued ‘safe and secure environment,' of BiH by 
providing a continued military presence in the Multi-National Brigade - North (MNB-N), Area 
of Responsibility (AO) , shown in Figure 1. 

Background.  

In 1991, BiH was one of the six republics of the then Federal Republic of Yugoslavia. War 
broke out in 1992 and ended with the signing of the Dayton Peace Agreement on December 14, 
1995. The agreement or General Framework Agreement for Peace (GFAP) has 11 annexes and 
102 maps showing the borders. The Peace Agreement established BiH as a country of two 
entities, the Federation of Bosnia and Herzegovina and the Republic of Srpska; and one District 
– the Brcko District. Under UN Security Council Resolution 1088 dated 12 December 1996, 
SFOR was authorized and given the responsibility of implementing the military aspects of the 
GFAP. Its specific tasks were to: 

• Deter or prevent a resumption of hostilities or new threats to peace.  

• Promote a climate in which the peace process can continue to move forward; and  

• Provide selective support to civilian organizations within its capabilities.  
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With the Transfer of Authority (TOA) between SFOR 12 and SFOR 13, in the spring of 
2003, it was realized that the traditional ways of intelligence data collection and analysis were 
not living up to continued intelligence and operational requirements inherent of the Stabilization 
Force mission in light of force reductions. The manual processes and ad hoc databases in place 
didn't provided accurate, reliable or comprehensive data needed to support ongoing operations 
and mission requirements. One solution was to increase the use of GIS technologies to increase 
information flow, provide accurate and reliable data and information, and to assisted in the 
analysis of various operational requirements. 

 
Figure 1: Multi-National Brigade Area’s of Responsibility 

SOSO mapping and analysis offered intelligence analysts graphic representation of 
SOSO-related issues, such as crime and corruption, displaced persons, refugees, and evacuee 
(DPRE) movement, terrorism, and force protection. An understanding of where and why 
incidents occurred aided commanders in their attempts to manage limited combat, combat 
support, and combat service support resources. Simple maps that displayed the locations and 
concentration of potential threat activity (or hot spots) were initially used to help direct combat 
patrols to places most needed. Commanders and planning staffs used more complex maps to 
observe trends in areas such as criminal activity, ethnic tensions, and weapon turn-ins to assess 
the effectiveness of patrolling and long-term campaign plans. 
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ArcInfo (version 8.2), ArcView (version 3.2) and ERDAS Imagine had been utilized by 
previous rotations to generate maps for managing mine field data and terrain related ‘decision 
support aids;’ but there had been no concerted effort to create an interface for integrating and 
accessing the massive amounts of location-based information generated from combat and 
reconnaissance patrols on a daily bases. So elements within the MNB-N Analysis and Control 
Element (ACE) started to look at ways of leveraging GIS technologies and other software such 
as FalconViewTM and Microsoft Access to collect and manage information required by 
commanders to plan effectively for future operations, determine patrolling priorities, analyze 
historical events, or to predict future events. Most of the geospatial foundation data was obtained 
from the National Geospatial-Intelligence Agency (NGA) and the United Nations (UN) in 
Sarajevo. Data and information required to support MNB-N missions were obtained from a wide 
range of classified and unclassified sources that included the European Rapid Reaction Force 
(ERRF), local law enforcement offices, and Opstina and Cantonal offices, the United Nations 
High Commissioner for Refugee (UNHCR), the Central Bank of BiH (CBBH), and the 
Federation of BiH Federal Office of Statistics, to name a few. 

Initially to facilitate current operations a MNB-N Significant Activities (MNB-N 
SIGACT) database was developed using a FalconViewTM threat (*.thr) overlay. The threat (*.thr) 
overlay is one of many overlay types associated with FalconViewTM a Microsoft Windows based 
mapping system that displays various types of maps and geographically referenced overlays used 
for mission planning. The threat overlay format was initial chosen because MNB-N had limited 
GIS resources and the threat overlay format was based on the Microsoft "MSJET" engine format, 
which meant that it could be read and modified by using Microsoft Access. More importantly, 
the threat overlay has a longitude (x-coordinate) and latitude (y-coordinated) (See Figures 2 and 
3) coordinate that allowed intelligence personnel to exploit the data thought the ArcView 3.2 
SQL connect (Dialog Box).  

 

 
Figure 2: Example FalconViewTM threat overlay database 

 



 
4 

 
Figure 3: Example current situation map 

GIS Application Examples      
Displaced Persons, Refugees, and Evacuees (DPRE) were monitored through weekly and 

monthly reports to identify potential ethnic ‘hot spots,’ resulting from hard liners and other 
opponents of returns. According to the GFAP (Annex 1A, Art. VI, chapter 3), SFOR is to assist 
in the movement of organizations in the accomplishment of humanitarian missions; assist the 
United Nations High Commissioner for Refugees (UNHCR) and other international 
organizations in their humanitarian missions; observe and prevent interference with the 
movement of civilian populations, refugees and displaced persons, and respond appropriately to 
deliberate violence to life and persons; and monitor the clearing of minefields and obstacles. 
Previous rotations maintained tabular data in excel spreadsheets and PowerPoint slides that 
contained no geographical references; which didn’t allow for any sort of trend modeling or 
ethnic hot spot analysis. Working with the United Nations High Commissioner for Refugees 
(UNHCR), local municipality leaders, the MNB-N Civil Military Co-operation (CIMIC) and the 
G5 (or Civil Affairs Officer) a prototype DPRE database was developed using Microsoft Access 
software as it could easily be integrated into both ArcView (version 3.2) and ArcView (version 
8.2). The initial access database consisted of eight fields; but as analyst became more interested 
in the capabilities of the GIS the database grew to encompass twenty-seven fields and over six 
hundred records. To link the DPRE database to a georeference P-Code (Place Code) was 
assigned to each record. The P-Code system was first devised by the UNHCR and presented in 
an article entitled, “Kosovo: Appling GIS in an International Humanitarian Crises,” by David G. 
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Smith, US Department of State. The P-Code allowed the CMIC/G5 and MNB-N ACE DPRE 
analyst to a link between an ArcGIS Feature Class and the DPRE geodatabase. Figure 4 shows 
an example of one of the resulting DPRE graphical interfaces used to create a weekly DPRE 
briefing graphic. Using a blue graduated color scheme to map the cumulative DPRE returns the 
map also displays the weekly:  

1. DPRE returnee visits; 

2. Homes being cleaned for occupation; 

3. New homes/structures under construction; 

4. New returnees; and  

5. Ethnic related acts of violence.  

 

 
Figure 4: Total DPRE returns in/to MNB-N 

     

Operation Harvest is the collection of illegal weapons in MNB-N AO as well as 
throughout Bosnia as a whole. Again, a GIS graphical interface was used to analyze Harvest 
collection results to determine regions of low collection verse regions of high collection; and to 
determine what if any types of patterns could be discerned based upon weapon collection 
concentration and type. Figure 5 shows a Harvest Summary Map using a graduated color scheme 
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to depict the highest areas of concentration for rifles based upon municipality wide collections. 
To view the collection results of other types of weapon systems users simply selected the 
weapon system of interest in the ArcMap Table of Contents. 

 

 
Figure 5: Monthly Operation Harvest Results 

      

To assist coalition partners in their Operation Harvest planning the Harvest Summary 
Map and data were converted to an ArcReader project file (*.pmf). ArcReader is a free, easy-to-
use mapping application that allows users to view, explore, and print maps. The versatility of this 
product allowed the sharing of data and information to coalition partners which otherwise was 
not possible due to system security. In this example weekly Harvest data was shared with 
coalition partners via an ArcMap Published Map Document (*.pmf) like the one shown in Figure 
6. Through the use of ArcReader coalition partners could access, previously unattainable 
geospatial data and information required to perform limited analysis on issues of interest.  

In July 2003 a joint harvest effort between local media, businesses, civil officials and 
MNB-N culminated in a rich reward of weapons turned in by the citizens of BiH to U.S. soldiers. 
Each BiH citizen, 18 years of age or older, who turned in a piece of munitions was provided a 
raffle ticket and the chance to win one of several daily prizes, with the grand prize being a brand 
new Volkswagen Polo. During the planning phase of Operation Harvest Rewards geospatial 
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information, accessed via ArcReader, was used to determine the value of each raffle tickets, 
based upon weapon systems with the highest and lowest collection class and the type of weapons 
MNB-N wanted to focus on.  

 

 
Figure 6: Example ArcReader Project File 

Force Protection – 3D Views 
Force Protection planning for various operations and ceremonies relied on GIS 

technologies to provide 3-D visualization of areas of interest. On 20 September 2003 near the 
small town of Potocari, BiH, more than 20,000 people commemorated the victims of the Serbian 
military mass killings within the Muslim population in 1995; and again GIS and MNB-N 
planners were brought together in new and inventive ways. MNB-N personnel supporting the 
ceremony were responsible for the protection of distinguished guests and persons, and were 
required to do so while maintaining a low profile. With limited planning graphics, maps, and 
imagery the MNB-N terrain team built 3-D shapefiles of the commemoration site 
(44026N/0191804E) and adjacent Battery Factory. Figure 7 shows an example of some of the 3-
D shapefiles used during the planning phase in support of MNB-N’s involvement in the 
commemoration. ArcScene gave MNB-N planners a 360-degree panoramic view of the 
commemoration site and key terrain such as bus parking areas, observation points, helicopter 
landing zones, causality collection points (heat injuries etc), checkpoints etc. The 3-D views 
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rendered by ArcScene also provided an excellent briefing graphic as compared to flat 1:50,000 
scale maps and other 2-D layouts and planning graphics.  

 

 
Figure 7: 3-D planning graphic 

Crime Mapping and Analysis 

MNB-N personnel produced maps that depicted occurrences of "preventable" crime, such 
as vandalism and car thefts, which were then shared with local law enforcement officials in 
Zenica and Tuzla based upon data provided by local officials. Patterns in time and location were 
determined, and maps were then distributed to patrol officers, which aided in solving criminal 
activity in Zenica and Tuzla. Additionally, maps were compared over time to determine trends or 
patterns that developed over a three mother period.  These simple maps fostered working and 
professional relationships between local police officials and MNB-N personnel. 

Conclusion 

Any recommendation that the status quo be changed is usually met with skepticism and 
introducing geospatial technologies in Bosnia was no exception. Although GIS isn't the 
quintessential analytical tool in all cases, it can do some remarkable things in most. It can 
provide an electronic overlay with incredibly accurate terrain and intelligence data. It can be 
created with its own portable and easily accessible database, with statistical information, facts, 
and figures on an AO. It can overlay recently overhead image onto terrain data and provide a 
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three dimensional view, so analysts need not look at a topographic maps or air photo. With a 
plethora of analytical tools at an analysts fingertips, and the fact that traditional methods of data 
and intelligence record maintenance are not living up to the requirements of current SOSO 
environments, a GIS is one tool worth our attention.  

Once personal geodatabase’s were developed and intelligence analyst, planners and 
commanders were given a basic understanding of geospatial concepts and applications a whole 
other realm of analytical capabilities started to unfold.  Analyst’s, planners, and commanders 
started to look at new and innovative ways of looking at SASO data; unfortunately, SFOR13’s 
time was limited. However, the ability to access and process geospatial  information quickly 
while displaying it in a spatial and visual medium allowed intelligence personnel, planners, and 
commander to allocate limited resources quickly and more effectively than with standard 
intelligence and terrain products.  

GIS software utilized by intelligence analysts, assigned to the MNB-N analysts, planners, 
and commanders, was used to co-ordinate vast amounts of locational-based data from a 
multitude of national intelligence agencies, non-governmental organizations, local and regional 
organizations, and open sources. The software allowed these analysts to layer data and view the 
data most critical to particular issues relating to criminal activity, ethnic tensions, and numerous 
other MNB-N tasks. Virtually every operational activity undertaken by MNB-N included some 
sort of spatial relationships. Initially, paper maps and products supported these activities. Now 
intelligence analysts, planners, and commanders had the ability to perform analytical technical 
not previously available to them through conventional means resulting in maps and graphic 
planning aids directly relevant to the mission at hand.  
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