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INTRODUCTION DATA AND MODELING Network screening
Model t tai ict h f P) f h t (/).
|dentification of hazardous road locations (network screening) for safety investigation is the first Segmentation odels were used to obtain predicted crash frequency (P) for each segment (/)
step of road network safety management process and one of the most frequent tasks (7). . o i Further calculation steps: (2, 3, 7) Recorded — Predicted — EB-adjusted — EB and PSI
— road sections divided into homogeneous segments with respect to 5 variables | 1001200
Screening has to be efficient and should enable ranking the locations according to their potential for — a change of any of these variables = the end of a segment and beginning of another (5) spee i i A — empirical Bayes estimate (EB)) FB =w. -P + (1_ W_). R * Recorded
safety improvement (2). L Lo | ’ b A
In order to obtain segment lengths which will be practical for follow-up safety inspections, catogory 9 sos | _ weiaht (wi _ Kk .
Screening is in the responsibility of road agency — should not be demanding in terms of data segments > 500 m were divided into 250 m parts. b o, weight (w) Wi = I+ P § % EB-adjusted SPF
requirements and staft qualitication. L — length-dependent over-dispersion parameter (ki o
Results of segmentation: i R T — : o | 9 P $ P (ki) k =k-L ._E PSI|
Empirical Bayes (EB) approach is recommended (3). 5% < 250 m _ potential f foty i t (PS]; PS] =FEB —P 2 .
It uses a crash prediction model (safety performance function) — simple or multivariate? (4) 78% = 250 m _ : o potential for safety improvement (~SH) l - ”E? EB Predicted
17% > 250 m sogments __1_ 2 DD GRS WD PSI values for both simple and multivariate models were used for network screening. O
o N -a N
SIMPLE MODELS MULTIVARIATE MODELS Total 3,764 segments o After their descending sorting, two sets of segment numbers were developed.
Description Data type and unit
data only traffic volume and also other variables, _ AADT  Annual average daily ~ continuous [vehicle per 1%, 2.5% and 5% upper tails were further used in order to investigate the differences. AADT
segment length usually geometric characteristics Variables traffic day]
HGV HGV percentage continuous
these variables are more eaSin require area-wide databases of Variables of Safety'related features were aSSigned to SegmentS: L Segment length .CI.[-)Il’[iIlU.OU.S [metres]
demands - : - CAT Road category binary
area-wide available or number of variables _ . | . e R
and able to be updated Response variable: reported frequency of injury crashes (Traffic Police, 2009-2012) TR
several researchers warn against | | | | SH  Paved shoulder binary COMPARISON AND RESULTS
use several road agencies in the world using simple models Explanatory variables (exposure data, road/traffic/context/environment variables) ) (0 =FALSE; 1 = TRUE)
use simple models (omitted-variable bias) — traffic volumes from national traffic census 2010 PAV _ Pavement quality continuous - |
. — other characteristics from Road and Motorway Directorate database (2010) CCR iﬁgiaigmmre continuous [gon per km] Six ranked lists of segments: from simple model and from multivariate model (for both 1%, 2.5% and 5% upper tails)
preterred Dy... — quality of road pavement (2011 = _. _. .
- PRACTITIONERS w - RESEARCHERS w _ gdditignal variaFt))Ies Compfjted czr collected from on-line maps vt gifﬁnfrﬁzfi?;g? li?l?]tmuous [P——"p Several comparisons were made in order to answer following questions:
FAC Density of roadside continuous
facilities [number per km]
Research questi()n: Modeling FOR Forest environment E)Oin_aI”FyALSE. A Question Method Results
: : , j _ N . . Coefficients for all the upper tails > 0.9
What is the difference between network screening results based on multivariate Explanatory variables Are identified segments the same? C_omparlson of ,the lists of segment numbers (statistically significant at 99% confidence
and simple crash prediction models? with Spearman S rank correlation coefficient level tWO'tailed)
L y — variables with low variability removed (number of lanes, speed limit reduction) ’
— also inter-correlated variables removed (road category)
— regional road network of South Moravia (Czech Republic) — negative binomial regression with log link function (generalized linear modeling in SPSYS) ... estimation of regression parameters bo, b1, b2, bs... Are identified seaments eauallv safe? Mann-Whitney U test of equality of PS| Equal distributions across both simple and
— in total approx. 1,000 km of road sections (excluding intersections) of single carriageway two-lane g quatly ' distributions multivariate results, with exception of the list
baved rural roads ("secondary roads") — simple model: AADT and segment length P AADTH based on 5% uppe,r tail (statistically significant
— simple and multivariate crash prediction models developed =Py -exp(P,x, +Pyx; +...) at 95% confidence level)
— _mode_l_s applied according to EB appljoach Ig net\_/vork screening — multivariate model: AADT and segment length + other statistically significant variables
— identified segments compared and differences discussed (insignificant variables removed: HGV percentage, roadside facility density, intersection density) How many segments were ‘lost’ due to Comparison in % of number of segments Between 2% and 17% of segments
— check of model quality: Akaike information criterion (A/C) and over-dispersion parameter (k) ... the smaller the better using simple model only éldueepteonglsri]r?gogir?\lslee ?;gggleigggggngge”t'f'ed
and plot of Cumulative Residuals (CURE) (6) multivariate
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and sections” (IDEKO) P =exp (—7.978)- AAD]}O'W . eXp (0-003’Li) 4671 1.236 £ — There are small differences between the results based on network screening with simple or multivariate model.
5 y EN — Nevertheless the most critical segments (in 1% and 2.5% upper tall lists) were identified by both models.
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