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AMERICAN RIVER DRIVING ROUTE WEB APPLICATION 

Project Summary 

A web application was developed within ArcGIS Server based on one map service and two 
geoprocessing services to display a driving route based on locations within a user-specified 
distance of the lower American River.  The map and geoprocessing services were created 
within ArcGIS Server Manager. The geoprocessing services included the following tools: Select 
by Location, Add Locations, Solve, and Select Data.  One of the geoprocessing services also 
incorporated the Buffer tool to demonstrate its functionality in this context (a user-specified 
buffer was created around the American River to select street intersections to create a route 
with). Data layers were acquired from the Sacramento County GIS Data Library.  A network 
analysis layer was created based on a streets shapefile, and served as the primary input to the 
geoprocessing tasks. Some of the network analysis functions did not work within ArcGIS Server, 
including the route sequenced points symbology and the Directions Tool. In addition, the Create 
Route tool was executed outside of the geoprocessing tasks due to problems with the tool within 
the geoprocessing task in the web application. 

Purpose 

The goal of this project was to create a web application to display a driving route near 
the lower American River based on a user-inputted value of the maximum distance they 
wanted each stop to be from the river.  For example, if the user inputs 500 feet, the web 
application would identify all of the intersections that are within 500 feet of the American 
River and create the optimal driving route (based on distance) through all of those 
intersections. 

Methodology 

Data Development 

The Sacramento County street centerlines shapefile, main rivers shapefile, and parks 
shapefile were downloaded from the online Sacramento County GIS Data Library.  A 
network dataset was built in ArcMap using the Sacrament County streets centerlines 
shapefile.  A definition query was applied to the main rivers shapefile to show only the 
American River. The parks shapefile was simply displayed on the map. 
 
Figure 1 displays the final model used in the web application.  Figure 2 displays the 
basic model that has to first be run to create the initial route layer that is used as an input 
to the final model (the Create Route tool did not function within ArcGIS Server). The 
Select by Location tool is used to select street intersections within a user-specified 
distance of the American River.  The selected intersections are added to the route layer 
using the Add Locations tool.  The Solve tool is then used to create the route using the 
added locations.  The Select Data tool is then used to select out the route and the stops 
(intersections) for display in the web application.  ArcGIS Server cannot read a network 
analysis layer because it is comprised of several components.  This is why the Select 
Data tool must be used to display the route and stops in the web application.  Finally, the 
Near tool is used to add a field to the stops layer that shows the distance between each 
stop and the American River. However, while the tool functioned properly in ArcMap, I 
was unable to determine whether it functioned properly in ArcGIS Server.   
 



Morgan Neal 

GEOG 385 

Fall 2011 

2 

 

Figure 3 displays essentially the same model as in Figure 1, however, it utilizes the 
buffer tool initially so that the user specifies a buffer distance for the American River, and 
the buffer distance is used to select intersections within that distance of the American 
River using the Select by Location tool.  This is more cumbersome than the first model, 
but the objective was to show that the buffer tool works in this context in ArcGIS Server.  

 
Figure 1. Final Model for Creating a Driving Route along the American River 
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Figure 2. Model for Making the Initial Route Layer (for input into final model) 

 

 
Figure 3. Model to Create American River Driving Route Using Buffer Tool  

Geographic Analysis Process Development 

A network dataset was created using the Sacramento county streets shapefile using the 
Build Network Tool.  The intersections object of the network analysis dataset was used 
as the layer to be selected based on a search distance, resulting in the selection of 
intersections within the user-specified distance.  Because the Create Route Tool would 
not function properly in ArcGIS Server, this tool was used in ArcMap to develop the initial 
network analysis layer to be inputted into the model.  A definition query was applied to 
the rivers shapefile to only display the American River. 
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Web Services Development 

Once the model was ready for testing in ArcGIS Server, I created a geoprocessing task 
within ArcGIS Server using the map document with the model incorporated into the table 
of contents.  I created the map service using a separate map document with only the 
background layers present. However, initially I was using the same map document as 
the map service and the geoprocessing task and the web application functioned 
properly.  When I created a separate model that incorporated the buffer tool, the web 
application was not functioning properly, so I used a separate map document for the 
map service (Figure 4) and a separate map document for each of the two 
geoprocessing services (Figure 5 and Figure 6).  I created the web application using 
the map document as a layer and the geoprocessing services as tasks (Figures 7-9).  
The Network Analysis function box needed to be checked in order for the tasks in this 
application to be functional.  

Web Application Design /Development 

The web application was simply created using the map service as a layer and the two 
geoprocessing services as tasks.  When updating and modifying the models or the 
background layers, I simply restarted the map service and the geoprocessing services 
and re-deployed the web application.  I modified the layer symbology properties for the 
stops (intersections) to be larger and a brighter color.  The route symbology that displays 
in ArcMap (sequentially numbered stops) did not transfer to ArcGIS Server.  I discovered 
that in order for ArcGIS Server to support advanced symbology, such as sequentially 
numbered stops, the Return Map Service feature has to be turned on.  This feature was 
not selectable when creating the geoprocessing service. 
 

 
Figure 4. Basemap for Map Service in ArcMap 
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Figure 5. Result of Geoprocessing Task in ArcMap (Select Distance) 

 
Figure 6. Result of Geoprocessing Task in ArcMap (Buffer Distance) 
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Figure 7. Web Application with Geoprocessing Task Dialogue Boxes Prior to Execution 

 
Figure 8. Execution of Select Distance Geoprocessing Task 
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Figure 9. Execution of Buffer Distance Geoprocessing Task 

Problems and Resolutions 

• Select Data Tool 
o One reason for the model failing initially within the web application was that 

ArcGIS Server cannot read a network analysis layer in its entirety.  The Select 
Data tool is required to pull out a specific object, such as the route or the stops in 
order for data to display in the web application. 
 

• Directions Tool 
o The Directions tool was also a reason for the model initially failing in ArcGIS 

Server.  The Directions tool worked properly in ArcMap, but the model would not 
execute with the Directions tool, using it with the Select Data tool and without. I 
could not find an explanation for this problem. 
 

• Route “Resetting” 
o After adding locations to create a route by running the model, I was forced to re-

run the Create Route tool to “reset” the route.  I think that the only way to avoid 
this would be to have the Create Route tool built into the model, but this 
appeared to result in the model failing in the web application.  
 

• Network Route Symbology 
o Within ArcMap the resulting route displays a numerical label for each stop 

(sequential numbering symbology).  This did not transfer to ArcGIS Server, and 
apparently requires the Result Map Service to be turned on. 
 



Morgan Neal 

GEOG 385 

Fall 2011 

8 

 

• Increased Model Complexity 
o I tried several different ways of adding complexity to the model, including using 

the Add Locations tool twice to additionally include a user-specified starting 
location for the route. The model worked correctly within ArcMap, but always 
failed in ArcGIS Server.  

 

Conclusions 

 
Creating the map and geoprocessing services was relatively simple.  The challenges 
revolved around creating a model that would work properly within the web application. 
Instructions provided within ArcGIS Help did not necessarily work.  Creating a successful 
web application that worked as intended simply required repeated trial and error.  I feel 
that I have acquired a basic foundation for creating a web application using ArcGIS 
Server and am pleased with the functionality of my final web application.  I am now 
interested in learning more advanced methods for creating web applications in order to 
develop more complex functions and tasks within an ArcGIS web application. I would be 
interested in taking a more advanced course in GIS web applications if one were offered. 


