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|N'tr0d uctiOn :

Question: How many of you have ever con5|dered
| 2 r|d|ng a blcycle to work?
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Introduction

Either way, it's on 1 the rlse

Bicycling in Cambrldge IVIA hgs increased 150%
since 2002 (City @fﬁambrjdg 5011)
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. Rising public t-ransporté‘tion costs :

e Better publlc faC|I|t|es such as blke lanes, bike trails and lock
stands




‘Objective
To show which roads are the most hazardous to ride
a bicycle on in Cambridge, MA by creating a road
hazard index map, using automobile accident and
volume data as proxy for chycIe similar bicycling
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* Rate ofacc:dents‘(’(‘lrashes per year pamr.volume)

Presence of painted bike lanes
Presence of _bike trails = |
Speed limit (ideal)

Width of rdad (ideal)




Study Area
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Cambridge, Massachusetts in Relation
to the Greater Boston Area

Created by Robert Ainslie
for GPH 903

Note: Created from automobile crash data from the year 2009




Methods

Data Acquisition°

Background |magery from MassGIS (30 cm color
orthophotos) T ST
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Bicycle lanes by ArcGIS selectlon of road Iayer using Google
Maps as a reference- '

Massachusetts “Towns Iayer from MassGIS



Data Preparation

Crash points plotted by X y geographlc
coordmates

Roads, Bike LaneS*and-B:Jke;. :r\é:ils cli
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Data Preparation (Cont.)

» Traffic volume counts table was summarized
and average for road segments to create 1
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* Bike Ianes ar\,d Iralls had a ”dummy” ﬁeld of 1
added to aid in conversron to raster (to show
presence) | |




GIS Analysis

Hazard Index Creation:

* Road layer converted te raster to a|d in
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- Crash points. converted to raster by kerneI
density function W|th 5 meter cell size (see next

slide)
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Automobile Accidents in Cambridge in 2009

Created by Robert Ainslie
for GPH 903

2 Kilometers

Note: Created from automobile crash data from the year 2009




T Density of Automobile Accidents in
Cambridge, MA in 2009

Created using kernel density function with
points and a cell size of 5 meters

Created by Robert Ainslie
for GPH 903
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Note: Created from automobile crash data from the year 2009




Hazard Index Creation (Cont.)

» Raster calculator was used, dividing crash
density raster by trafflc volume raster creating
roads W|th crash..raty(%
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* Trail and lane layers reconverted to vector
after being assigned a cell value of 1




The Final Method Step...
* Finally, all three vectors were combined to one

layer using “Feature to Line” creatmg one Iayer
with grid code val,u,e,s for: = T |

“’f'_a_z:«m;a:;f;‘:
: Normallzed Crash;.Ra‘te} e

) el f ?,._

-8 Preserrce of Blk%""F’éy %\gi‘q‘\y -
s ,é?s- |

. Prese.nce of Bike La.n
3 & ek

* Field calcu‘Ia‘ter‘created index usmg“fhe
expression: Hazard Index = (crash rate) — (trail +
lane) 2 Bt

* Now...the map!!




Results
» Highest bicycle hazard is on Massachusetts Ave.,
and near Harvard and Central Squares
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Bicycle Hazard Index for Cambridge, MA

Bicycling Hazard Index

Very Low

Low

Moderate

High Moderate
= High
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Created by Robert Ainslie
for GPH 903
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Note: Created from automobile crash data from the year 2009




Discussion

The assumptions must be examined:

How dangerous it is for cars is probably fairly similar to
danger for bikers, but we don t know
SR

A main flaw: automdblfe,ygly,ﬁa_eggémare not the same as

bicycle rates SO.Cra S are V differen
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Crash rate \}vasscrésjnes per year per car'\Yoiume per month,
not car volume per year-(a mlstake)

It would be nice to Know aII roads, not just roads with
volume data
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