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Objective

 Use collision severity as a lens to
Identify important risk factors

 Severe — any of the following Severe Collision
* Injury (7.5%) | :
 Medical transport (4%) - InJurY
« Fatality (<1%) J Medical
- Not Severe transport
« No injury, medical transport, or fatality  Fatality
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Dataset

* Focused on collisions involving other vehicles

* Time period: Jan 2018 to May 2023

* Pre-COVID 2018-2019 (865 collisions)
« 2020-2023 (996 collisions)

« 1,861 total collisions
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Collision Context

Bus collision rates

é 20 16 25% reduction Y 16 1.7
S " 1.2 ' RS As seen elsewhere, early stages of
2‘10 COVID-19 decreased collision rates but
g 0.5 increased collision severity
g - Pre-covid 2020 2021 2022 2023
(2018-19)
Severe collision rates

o 18 T Moving further away from COVID-19
;:é L0 - ) 0o - the rates have shifted back to pre-
S COVID levels. Too early to tell where
2705 I I I I they’re going.
S 0.0

Ezrg_lg?fsi;j 2020 2021 2022 2023 * More research need to understand the reduction in 2022
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Factors and Variables

Movement Maneuver

N\
\ Collision

Characteristics

Clearance Impact Type

Weather

2018-2019

I ——— Lighting

2020-2023 .
Pandemic
Time of Day
Seniority — F
actors .
[ Temporality Weekday/Weekend
Operator Type I nC|Ud6d
Shift and Absence // Month Number
Timeliness
Road Road ~_ Intersection
Classification
\
/ \ Bus Stop

Number of On Road

Lanes
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Method

Confirmatory
Analysis

Structural Equation
Modeling

Factor Analysis (SEM)

Exploratory
Analysis
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Exploratory Factor Analysis (EFA)

Scree Plot

2.0

15+

1.0+

Eigenvalue

0.5

0.0

0 5 10 15

Factor

The first 4 factors
(including target) explain
approximately 96% of
the variance present in
the dataset

Factor Analysis

Confirmatory Factor Analysis (CFA)

Measurement model using EFA output with the best goodness of fit

Effects in Linear Equations

Variable Estimate Standard t Value | Pr> ||
Error

Injury 1.04 0.08 12.9 | <.0001
Transport 0.7 0.05 12.5 | <.0001
Part time operator 0.4 0.02 19.2 | <.0001
Number of shifts 0.5 0.02 22.4 | <.0001
F2: Human Operator seniority -0.3 0.3 -8.9 | <.0001
Shift Duration -0.5 0.02 -22.6 | <.0001
Traffic Signal 0.2 0.04 4.7 <.0001
Number of Tanes -0.5 0.02 -26.1 | <.0001
F3: Road Arterial roads 0.7 0.02 39.6 | <.0001
Major arterial roads -0.9 0.02 -53.3 | <.0001
Bus being rear ended -0.5 0.02 -31 <.0001
F4: Movement Prqceedmg straight 0.8 0.01 77.9 |<.0001
& | Being stationary -1.02 0.01 -111 | <.0001
mpact Bus hitting a vehicle 0.4 0.02 | 227 |<0001
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V21 V22 V23 V24

Structural S Y

0.67 -0.26 0.19 -0.64

Equation Model P

Parameter Variable -0.01 vil | | vi2

V1l Injury Vol V2 V3 Vs (0.03, -0.5) \ /

V12 Transport N - - v 1.05 0.67
V21 Part time operator 011 052 -0.70 g9
Y A vy

V22 Number of shifts ¥

V23 Operator seniority 0.1 _/'V

V24 Shift Duration Road Network (0.03, 4.05)
V31 Traffic signals

V32 Number of lanes 0.11

V33 Acrterial roads / (0.02, 4.38)

V34 Major arterial roads

Vehicle Movement

V41l Bus being rear ended &
Va2 Prqceedin_g straight | mpact Type Standardized Path Coefficient
V43 Being stationary (Standard error, t-value)
V44 | Bus hitting a vehicle / toa N

-0.54 083 -1.02 044 Fit statistics of the measurement and structural models

\
/ / \ Fit Index GFlI AGFI SRMR | RMSEA BCFI
V4l V42 V43 V44 Cut-off Value >0.9 >0.9 <0.05 <0.08 |[0.9, 0.94]
SEM Value 0.97 0.95 0.04 0.05 0.95
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The most significant
factor:
F4:

Vehicle Movement &
Impact Type

/ot N

-0.54 083 -1.02 0.44

/N

e

V41 V42 V43 V44

V41l Bus being rear ended

V42 Proceeding straight

V43 Being stationary

V44 Bus hitting a vehicle

Results & Discussion
Vehicle Movement & Impact Type

0.11 -
(0.02,// \
Although it’s less common, a bus
rear-ending another vehicle is
more likely to be severe than a

-~

bus being rear-ended

\_ /

@us rear-ending mainly due ta

o Inadequate front clearance
and safe distance

o Failure to anticipate sudden
changes in lead vehicle

K movement /
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Chance of severe
collisions goes up
when a bus hits
another vehicle

~
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Results & Discussion

Road Network
Next significant

factor:
V3l V32 V33 V34 K \ K \
N \ ! / - .
. 52 0 Major arterials had th
RS Share of severe niahest share of Scet.
F3: 010 _ ICO“'S'.OnS go up at collisions and severe
Road Network —  (0.03, 4.05) arger intersections collisions
V3l Inter_sec_tions with
traffic signals
V32 Number of lanes / . . . ] \
V33 | Arterial roads Collisions mainly due to:
e e e Non-compliance of private vehicle with traffic
regulations
o Turning into/ in front of bus
\ o Running a red light or a stop sign /
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V21 V22 V23 V24
N N\ I /
0.67 -0.26 0.19 -0.64
\ 4 v ¢

F2:

Human Factors

Results & Discussion

Human Factors

« Human factor of bus operators: Not a significant predictor of
collision severity

 Information on private vehicle is not consistently collected

~

-0.01

(0.03, -0.5)

N

V21 Part time operator
V22 Number of shifts
V23 Operator seniority
V24 Shift duration

» Actions of private vehicles contributed to collisions in the top
three hotspots

« NPAs are more likely to be severe

* Non-preventable Accidents (NPA) are more common than
preventable

Severe Collisions

All Collisions
Judgement| Frequency | Proportion of
total collisions
NPA 1390 74.8%
PA 401 21.6%
Others 67 3.6%
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Judgement| Frequency Proportion of
severe collisions
NPA 108 76%
PA 34 24%
Others 0 0%




Conclusion

Although crash frequencies and rates have fluctuated after the pandemic, the
pandemic was not found to be significant risk factor to crash severity

The current data collection practice focuses on TriMet vehicles and overlooks
Information of private vehicles

Injury, medical transport, and fatalities are collected as binary variables which can
obscure nuanced distinctions

Collision-related damage repair costs are difficult to track independent of
preventative maintenance
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Thank you for your attention!
Any questions?

meysohnb@trimet.org
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