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Developing tools for decision support with ArcGIS Engine and Java
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Editor’s note: The IMPETUS research project (Integrated Approach 
to the Efficient Management of Scarce Water Resources in West 
Africa) is incorporating GIS in the Spatial Decision Support Systems 
that are being developed. This lets IMPETUS provide decision 
makers with a more holistic and interdisciplinary approach when 
developing scenarios related to present and future problems with 
freshwater supply. A previous article about this project appeared in 
the Summer 2008 issue of ArcUser. “Visualization, Interpretation, 
and Evaluation—Building a multitemporal Spatial Decision Support 
System (SDSS) scenario view with ArcGIS Engine” described the 
technical SDSS framework of IMPETUS. Although this article 
focuses on the tools developed for the project, an overview of the use 
of GIS in the IMPETUS project is included.

The goal of the IMPETUS project is the devel-
opment of management options for different 
components of the hydrological cycle using the 
SDSS tools. Because decision making requires 
an exhaustive knowledge of the processes, 
driving forces, possibilities, and stakeholders, 
ArcGIS Engine was used in computer-based 
SDSSs to handle huge amounts of data and pro-
vide visually attractive, reliable, and convincing 
displays of that data to users. Functionality de-
veloped for three of the ArcGIS Engine-based 
SDSSs will be discussed.
 Explicitly designed to provide a decision-
making environment that enables the analysis 
of geographic information to be carried out in 
a flexible manner, SDSSs help researchers and 
managers make decisions. Modern computer-
based SDSSs are comprehensive and complex 
systems that compile individual decision steps 
into an overall software structure and include 
spatial data, quantitative, and/or qualitative 
models with expert knowledge. 
 SDSSs can be customized to the needs of in-
dividual users based on a given logical decision 
tree that has been predefined by users and devel-
opers during the design process. These systems 
are developed based on predefined, multifari-
ous logical decision trees focused on a specific 
question. In the case of the IMPETUS project, 
that question was how to create an integrated 
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approach to the efficient management of scarce 
water resources in West Africa.
 By providing users with access to large 
amounts of significant spatial data, SDSSs are 
powerful problem-solving tools that often use 
a GIS component to add spatial analysis func-
tionality. The ability of GIS to layer spatial and 
attribute data distinguishes this technology from 
many other decision support systems.

Materials and Methods
To include GIS and remote-sensing functional-
ities in the SDSSs, the ESRI developer library 
for ArcGIS Engine 9.2 was used to program 
these systems. With ArcGIS Engine, a software 
developer can implement spatial analysis func-
tions within computer-based spatial decision 
tools. 
 To execute these SDSSs, the Java Runtime 
Environment (JRE) and ArcGIS Engine must be 
installed on the computer. The SDSSs were de-
veloped using the Eclipse software development 
kit (SDK). During the programming process, 
specific ArcGIS Engine components and other 
libraries, such as the POI-HSSF components 
furnished by Jakarta POI Java API for reading 
Microsoft Excel ’97 file formats, were used in 
addition to standard JavaBeans [the reusable 
software components of the Java 2 platform]. 
Alphanumeric data and rasters, vector, and 

The IMPETUS project employs a holistic 
approach for analyzing and forecasting the effects 
of the global change on water resources in the 
Ouémé River, a river catchment in Benin, located 
in West Africa.
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other geodata for individual SDSSs are stored in 
ArcGIS 9.2 file-based geodatabases.

Resulting Tools
The ArcGISDoubleMapPanel was specially 
developed for environmental and social re-
search, which requires the ability to com-
pare different scenarios. With the help of two 
PageLayoutBeans, two feature layers with dif-
ferent attributes can be displayed and the user 
can intuitively compare these attributes. A Java 
slider (JSlider) component located below the 
two maps allows the user to view changes in 
the scenario over time. This slider has access to 
multitemporal feature layers and provides dif-
ferent time increments. 
 Alternatively, the ArcGISDoubleMap-
Panel displays feature data classified by only 
one attribute. The user is able to compare two 
maps or even a map and a static figure, like 
an age pyramid, visually. In the latter case, 
ArcGISDoubleMapPanel provides an easy way 
to give the user more detailed information, for  
example, population information for specific 
communes in the research area for a selected 
year. Using a specific processor that accesses 
the specific time step of the layer, both Page-
LayoutBeans of the ArcGISDoubleMapPanel 
are updated during run time. Based on the clas-
sification applied to the map, layers change col-

or or age pyramids change shape in response to 
movement of the time slider.
 The 3D-ArcGISScenePanel was developed 
for another SDSS. It is designed to optimize 
production systems under climate change and 
visualize eco-volume data within tropical agri-
cultural science. Besides the use of the common 
ArcGIS tools provided by ArcGIS Engine, this 
graphical user interface (GUI) provides the user  
with the opportunity to rotate the 3D map in all 
directions and get a useful overview of a certain 
region of interest. In addition, specific 3D ob-
jects are included. Hence, within the IMPETUS 
client, three-dimensional vector and raster lay-
ers can be displayed and analyzed with the help 
of the 3D-ArcGISScenePanel.
 In the research area of the Upper Ouémé 
Valley in Benin, more than 2,000 wells were 
digitized and included in a comprehensive geo-
database. With the help of ESRI ArcGIS Engine 
technology, ArcGISMapPanel was developed, 
which allows the user to visualize a one-to-many 
SQL-DB selection. This panel is a comprehen-
sive map visualizing GUI, which includes a 
MapPanel, an overview map, and GIS tools. 
By using the ArcGISMapPanel and its specific 
functionalities, it is possible to select specific 
wells in the geodatabase based on a chosen lo-
cation, visualize the data in a developed map 
panel, and save the selection in a vector file.The 3D-ArcGISScenePanel  
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Conclusion
ArcGIS functionality can be incorporated 
into modern SDSSs using ArcGIS Engine 
with Java, an object-oriented programming 
language. SDSS developers can code ad-
vanced computer-based SDSS tools that are 
designed and developed to answer a specific 
question based on the user requirements. 
These three tools—ArcGISDoubleMapPanel, 
3D-ArcGISScenePanel, and ArcGISMapPan-
el—as well as the overall ArcGIS Engine-based 
development for the IMPETUS client show that 
ESRI’s technology is feasible and very useful for 
SDSSs.
For more information, contact 
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The ArcGISDoubleMapPanel visually compares one attribute from a variable map and a static age 
pyramid showing different time spans.  


