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Agenda

e Purpose of a Prediction Tool
* Demo web GIS Application

* Python Programming



Purpose

1. Integration of GIS capabilities

2. ldentify 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 vyears of crash data (2013-2015)

— Determined the following by intersection:
* 3 Year Crash Cost

* Total Benefits Over Service Life



Proactive dataset

e 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 3™ party modules

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

* 3 Tools/Steps: - 8 M0 Teokoy

& 1 - Create Intersections

— Create Intersection Points B e eone
— Buffer Intersections

C:\Jsers\tylerjo\Documents WArcGIS\Default. gdb\Centerlines
QOut Intersection Points

- C re a te C ra S h Re p O rt S C:YJsers\tylerjo\Documents \ArcGIS \Default. gdb \IntersectionPts

Centerline Name Field
ST_COMCAT

SQL Filter for Centerlines (optional)
"ROUTE_SYS™ NOT IN (01,'90','91','92)

]

.



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

# spatiol join to get interse ions and clean up fleld

spa_join =

arcpy.analysis.Spatialloin(unique, unsplit, spa_join, field_mapping=fmappings)

with arcpy.da.UpdateCursor(spa_join, ["IN i5']) a5 rows:
for row in rows:
if row[@] and not row(@] in (77, ’ ):
st_lst « [s.strip().upper() for s in row[@].split(’'3a")]

streets =
else:

streets » 3
rows . updateRow([streets])

Join(sorted(list(set(filter(None, st_lst)))))

# buffer features

tep_buf =

arcpy.analysis.Buffer(spa_join, temp buf, 5
dissolve_options , dissolve_fields

® explodge (needed 50 intersection points are ¢ crected

buffer_explode = "t ff xpl
arcpy.MultipartToSinglepart_smanagesent(tmp_buf, buffer_explode)

tep_pts =
arcpy.managesent . FeatureToPoint(buffer_explode, out_pts)
arcpy.AddMessage(out_pts)
# odd intersection ID, cleon uvp intersection fiel¢
c=
arcpy.managesent . AddField(out_pts,
arcpy.management . AddField(out_pts, INT_ID, XT*)
with arcpy.da.UpdateCursor{out_pts, [INT_ID, 'Int t 5 t']) as
for row in rows:
row[@)] = Sformat(c)
row[2] = row[1].count('8") +
if row[2] < 2:
rows.deleteRow()
else:
rows . updateRow( row)
€ 4= 1

'



Buffering Intersection Points

e Crash data is tabulated
for each intersection
point

e Crashes are clipped and
spatially joined to
intersection buffers

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



Creating Crash Reports By City

* |nputs 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...
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