AASHTO L J
2024 A METHOD FOR SHORT-TERM NETWORK SCREENING STEE

SAFETY
SUMMIT MAROA MUMTARIN, PhD; JONATHAN S. WOOD, PhD

Background Methodology
l Network 1
screening Weekly Crash ,
Data accumulation period in prior studies Tra|n
12 Data
Evaluation Diagnosis | 10 ' . Week
8 g Average probability of 1 or Improved - (4,8,12...
17 . an i
: more crashes Multiple Weeks  |jkelihood of — : 34) Validate
s I : Locations (Bl
Prioriti Counter- ’ H SE— s being a hotspot
l Projects l l measures l M ERRRUDIT e Probability of Data)
Years . N being a hotspot Select
. Predicted probability of 1 or :
Economic , Optimum
appraisal more crashes (logit . Duration
. . _ regression)
» Only five studies were found on short-term network screening
(from 49 studies) 1. : : :
| | P(A) = Probability of a location having high crash risk which is non- Validation with Different Week Periods
»  Safety countermeasures for short-term issues may be different random in a particular week
from countermeasures for long-term issues P(B) = Probability of a location having high crash risk irrespective of Sweeks
> Few publications with proper validation of the analysis method randomness in a particular week Bweeks
1 12 weeks
performance using future data. P(A) = P(ANB) = P(A|B)P(B) n re—
o _ _ Validation Period: 12 weeks
» The goal of short-term network screening is to identify the road p N 2.y & 20 weeks
_ _ _ _ observed — "p; £ ' 24 weeks
locations most likely to experience crashes in the next few 28 weeks
exp (BX) é o
weeks to months (not due to randomness P / = WEEKS
( ) predicted 1 + exp (,BX)
% - - \ Ranking Performance (Crash Risk Calculated from 16 weeks)
Binomial to normal approximation, | N=0 i
Sum of Crashes by Rank - Week Interval 16
y T np . 160 - =T erage
Short-term - - forY, ~ Bin(n,p) =FHpimdR
— === 95% CI Lower
N etWO I’k \/np ( 1 np) 407 crash_count_sum_12wk_test

H
¥
o

Screening

H
o
=]

P(A|B) can be calculated from,

P( not randomly high|high) = ® (

oo
o
1

V Designing effective
countermeasures

Specific reference group- Winter

P(observed)—P(predicted) )
JP(predicted)(1-P(predicted))

h
=
1

-
i

sum of Crashes, maximum value- 163.0

crash / Animal crash hotspots * Given the observed outcomes and definition of 1 or more crashes TN B N N
making it a high crash location, we have for any week: 5555 5
Ob t IfY — O:P(B) — P(predicted) NPT AOREOSANNIAERIRSINNINERE RS AN
JeC Ive If Y > O: P (B) — 1 Sum of Segments with 1 or more crashes by Rank - Week Interval 16
~ —-—- Average
. Develop a reliable framework for short- e 5707 Em i)y
] ] ] ] ] . .EEE\:Z‘; % &0 4 crash_binary 12week test
term network screening (i.e., identifying When we have multiple weeks, £
E 50 4
the locations most likely to have P(not randomly high N high)= S
o (Observed — Predicted) > 0 —
. o n B i 0.4 - ;
crashes in the near-term, not due to P(ANB) =]];=1 P(AiNBi) g 30-
0.2 { (Observed — Predicted) < 0 € MWEYTETRtE: Tyt rrtT T T T
randomness) f; S EANANI T FO0 Y Y ERNERENEEEAN
4 -3 -2 -1 0 1 2 3 4 G 10
x g
=  Explore the performance of the 50 P
framework with proper validation o
Appllcathn Inte rStateS (Iowa’ USA) Start Week End Week Duration | correlation
. 1 30 30 0.809
C 3 30 28 0.809 Rank Correlation for
oncept 2 % %0 o800
7 30 24 0.809 Different Durations
Only 2% of 15 30 16 0.807
_ _ 0.5 mile segments No Crash 98% ;g gg 182 8:282
Weekly Crash Risk - 5% Weekly Crash Risk - 2% segments have at 27 30 4 0.804
(Total 785 least 1 crash
miles) in any given ' :
Top 200 crash hotspots from 16 week period
Weekly Crash i
In 20 WGEkS, number of In 20 Weeks, number of Data Data 0 50000 100000 150000 1 [ A e T
weeks with 1 or more weeks with 1 or more Source: “2""(;‘2“;"” D
crashes - 2 crashes - 3 foisi! DO October,
2023) Waterloo ﬁuque

Low
Probability  Binary logit model

L \ « If a segment has 1 or more weekly crashes, Y =1. For zero
Not surprising when you Not expected when you (0) weekly crashes, Y = 0. |
observe a crash (expected observe a crash
— ) * Model used 30 weeks of crash data \\

Validation Method

High
Probability

Cedar;‘g\’apids

edoaCity

—
D3 éﬁ?ﬁﬁ'(
\i e

Galef‘?burg

{ fl
5)
© 2024 Mapbox © OpenStreetMap’

> What is the probability of observing 1 or more " Train Week-4,8, 12, 16, 20, 24, 28, and 30 weeks Summary

crashes on the road segment in any week? " Validation 12 weeks
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This method can be used to identify crash hotspots for
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» Additional applications (other geographical areas) would
provide additional evidence of the validity of the method
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