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GIS helps responding agencies provide better service

* GIS can make run orders that allow public safety agencies to
predict and map the arrival sequence and times for responders
traveling to an incident from multiple locations.

* In previous exercises in ArcUser used optimized travel areas
generated using the ArcGIS Network Analyst extension to identify
the station from which the first responders (i.e., First Due) will
arrive for a given location. This exercise goes farther by
Identifying responders Second through Fifth Due.

» A basic understanding of ArcGIS Desktop and the ArcGIS Network
Analyst extension is assumed. If needed, review modeling travel
networks with ArcGIS Network Analyst and work other exercises
In this series by visiting the Learn How to Model Networks page.



http://www.esri.com/news/arcuser/avmodel.html

This exercise maps the arrival sequence and times for
responders from seven fire stations in and near Redlands,

California.
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In ArcCatalog, expand the Redlands_Fire geodatabase and
Inspect the Run_Order_Model feature dataset. Preview the
feature class named Network Streets.
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In ArcCatalog, build the Redlands Network Dataset. Right-
click on Run_Order_Model and choose New > Network
ataset. Name the feature class Run_Order_Model ND.
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In the Network Dataset wizard, accept defaults until you get
to the attribute window. Add a new attribute named
Length_Mi and set the units to miles.
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Reselect Minutes, click the Evaluators button, and select the
Default Values tab. Left-click on Turn, select Global Turn Delay,
and press F12. In the Global Turn Delay Evaluator type in delay
parameters shown.
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Close ArcCatalog, open ArcMap, and open
RedlandsOl.mxd. Use the Field Calculator to populate the
INDEX field with values from OBJECT ID.
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After using Calculate Geometry to calculate centroids for
the CENT_X and CENT Y fields, export these values to a
dBASE table.
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Name the dBASE file Network _Street_Centroids_XY.dbf,
save It to the \Redlands\DBFFiles folder, and add it to the
map.
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From the Network Analyst drop-down, select New Closest
Facility. In the Network Analyst window, right-click on Facilities
> Load Locations. Specify Fire Stations > Load From and
carefully apply the loading parameters.
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Right-click on Incidents and choose Facilities > Load
Locations. Use the paramters shown to load the XY

centrold event theme.
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After loading the Incidents, the map should look like this...
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In the TOC, right-click on Closest Facility, select Properties. In
the Analysis tab, set Impedance to Minutes, Default Cutoff Value
to 20, Facilities to Find to 5. Change Travel from to Facility to

Incident Accept defaults for all other parameters.
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Right-click on Closest Facility and choose Solve. There are
more than 32,000 routes In this solution so this process
may take some time.
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Join station names, apparatus, and personnel attributes to
each route by right-clicking on Routes, choose Join, and
specify the parameters shown
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Right-click on Routes, choose Properties and click on the
Definition Query tab. In the formula box, create the expression
CFRoutes.FacilityRank = 1. This subset represents travel
records first on scene stations.
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In the filtered Routes attribute table, choose Options >
Export. Save the exported table in Redlands\DBFFiles

name it RO_01.dbf. Don’t add this file to the map
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Change the definition query value to 2, then 3, then 4, and
then 5, export files, and name them RO_02, RO_03, RO_04,
and RO_05. When done, add all five RO files to the map.
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Right-click on Streets with Speed, select Joins and Relates,
verify there are NO active joins, and create a Join with RO_01,

using INDEX as Streets with Speed join field, RO_01 as the table to
join, and IncidentlD as its join field.
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In the joined table navigate to STAT 01, right-click its
header, and select Field Calculation. Use
RO _01.STATION_NO to populate the STAT 01 field.
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Use the RO_01.Total Minu to populate the TIME_01 field
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In the TOC, right-click Streets with Speed, select Joins and
Relates, and remove the RO_01 join. DO NOT skip this
step.
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Subtracting the First Due arrival time from the Second Due time
models the approximate time interval the first crew will have to
wait. Right-click on TIME 02 01, select Field Calculator, enter
ITIME_02] - [TIME_O01] in the calculation window.
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In the Bonus_Files folder, there layer files and a shapefile
showing optimized station area boundaries. Load all files in the
map and group them in a new Layer Group named them Run
Order Group. Place the group just below Fire Stations in the

TOC.
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First Due Order

Turn layers for Due Groups and create maps for each

group.
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Second Due Order
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Third Due Order
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Fourth Due Order
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Fifth Due Order
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Second Due minus First Due = Walit Time
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Run Order Benefits and Limitations

 Run orders provide emergency responders with an accurate,
reliable way to model complex responses with travel from multiple
locations. This workflow counts on response from fixed facilities
with all responders who are dispatched simultaneously.

 This method works well for a static, districtwide model that
Includes automatic and mutual aid. As mobile dispatching and
automated vehicle locators (AVL) become widely deployed, this
workflow will need to be simplified to speed up individual event
dispatching. Remember your target audience
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