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Agenda

• Purpose of a Prediction Tool 

• Demo web GIS Application

• Python Programming



Purpose

1. Integration of GIS capabilities

2. Identify crash “hot spots” by intersection

3. Inform staff and clients of problem areas

4. Improve success with funding opportunities



How it will be used

• Tool will be used two times per year

– Metro 

– Greater Minnesota

• Application contains two separate crash analysis 
datasets for reactive and proactive projects



Reactive dataset

• 3 years of crash data (2013-2015)

– Determined the following by intersection:

• 3 Year Crash Cost

• Total Benefits Over Service Life



Proactive dataset

• 10 years of crash data (2006-2015)

– To calculate Total Fatal & Incapacitating Crashes by 
intersection



Web GIS Demo



How the Script Tool Works

• Everything saved within a .PYT Python toolbox

– Approximately 1,300 lines

– Several standard lib and 3rd party modules

– Includes toolbox and tool setup as well as helper 
functions and schema lists/dictionaries

• 3 Tools/Steps:

– Create Intersection Points

– Buffer Intersections

– Create Crash Reports



Getting Intersection Points

• Input centerline dataset

• Parameters for street 
name field and SQL 
query

• Make filtered feature 
layer and run self-
intersect

• Create attributed points 
through GP tools and 
cursors



Buffering Intersection Points

• Crash data is tabulated 
for each intersection 
point

• Crashes are clipped and 
spatially joined to 
intersection buffers

• Script uses dictionaries, 
nested lists, and 
search/update cursors to 
populate table



Creating Crash Reports By City

• Inputs are buffer centroids and city/township 
boundaries

• Utilizes reportlab and matplotlib modules, as well as 
template map documents to build a PDF report for 
each city



Creating Reports continued…


