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Abstract

The Continuous Risk Profile (CRP) has been well known to be the most accurate and efficient among existing
network screening methods. However, the classical CRP uses safety performance functions (SPFs) which require a
huge investment to construct a database system. This study aims to suggest a new CRP method using average
crash frequencies of homogeneous groups, instead of SPFs, as rescaling factors. Hierarchical clustering analysis is
performed to classify freeway segments into homogeneous groups based on the data of AADT and number of
lanes. Using the data from [-880 in California, the proposed method is compared to other several network
screening methods. The results show that the proposed method decrease false positive rates while it does not
produce any false negatives. The method developed in this study can be easily applied to screen freeway networks
without any additional complex database systems, and contribute to the improvement of freeway safety
management systems.
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Figure 1. Concept of sliding moving window
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Table 1. Study scope and data

Division Contents
Temporal
2004-2008 (for 5 years)
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Data Collision data, AADT, # of lanes
1-880 in Alameda County
California, United States
@ . Oakland G 2]
San {550 San Ramon
Francisco Alame s,
R
= @
250 B,
I 3 o viond (5 Dubin -
SouthSan|(anascoBay Pleasanton
. Francisco
Spatial 8
scope Buringuns =
San Mateo Eﬂrol
Hanahs Soyuos P )
¥ Redwood Waes
e R
Palo Alto, - Bay National
Woodside Wildiife' Refuge. Mbpitas
re top Al @
oy Fis  Sunnyvale ‘Alam R
@ 2 San Jose
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Table 2. Highway rate groups for the 1-880 freeway

Division Description Base -
rate factor
55 Rural freeway 5-6 0.25 | 0.0050
lanes
g | Rural freeway Tlanes | o on | (hax
ormore
- Suburban freeway 5-6 020 | 00060
lanes
- Suburban freeway 7 0.25 | 0.0035
lanes ormore
- Urban freeway 56 | o o | (055
lanes
165 Urban freeway 7-8 0.40 0.0035
lanes
166 Urban freeway 9-10 0.35 | 0.0030
lanes
67 Urban freeway 11 035 | 0.0025
lanes or more

© TRo] HAFHoR "}J—Hok?‘ e g AAHnt
A6l gt FREGAFS] P TETE 7] ¢
e AR wEE, 7]°FrL§- e gl R
Highway Rate Groupe] 2831}, w7 2 ¥} w
E7ol| oJ8) 79 Highway Rate Group< 3 67712,
A a1l 1-880 142 8709 Highway Rate
Group2.& = o] 3lth, Table 2= 1-880 1& =29
PGS g dSAlnATE 471 A Fag
Highway Rate Group?] W€ % $=X]o]tH(California
Department of Transportation, 2002).

[-880 124 =29 Highway Rate Groupell 3123t
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Ry, = Base Rate+ ADT Fuactor X Average ADT (2)

Ry X Travel
Ny=—+— (3)
£ 10°
Travel = AADTX 365 Days X Length (4)

R,  expected collision rate per Vehicle-
Mile-Travel (VMT)
highway group E

determined for

N, : expected number of collisions for

highway group E
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A, Ward 78] Joh(Berthouex and Linfield,
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Table 3. Rescaling factors by clustering (AADT + Lanes)

Number Average
Group | Count AADT crash
of lanes
frequency
1 1,108 72,735 3.04 0.22
2 986 93,267 3.00 0.24
3 2,119 113,040 4.69 0.51
4 340 55,562 7.00 0.21

Table 4. Rescaling factors by clustering (AADT)

Group | Count AADT Average crash
frequency
1 2,042 78,034 0.25
2 1,991 108,045 0.45
3 398 132,048 0.53
4 122 32,434 0.11

Table S. Rescaling factors by clustering (Lanes)

Group | Count Number of Average crash
lanes frequency
1 2,062 3 0.93
2 677 4 057
3 1,474 5 0.48
4 340 7 021

Journal of Korean Society of Transportation Vol.31 No.4 August 2013



LEE, Seoyoung * KIM, Cheolsun * KIM, Dong-Kyu - LEE, Chungwon Article

M

udl ...l X JII \] JMLMEJOOS

Kid)

i kit | 2006

H
i
_lh 2007

N TN Lad s th L. “} Ldan 2008

0 10 20 301 4¢

P

Absolute Postmile

Figure S. Hotspots identification

T~

(d) ol FREAATE Hgsle] Ve 32 K(d)
2} sk, K(d) 7} &4 PostmiledlA &

< 23 ALASEE HYEA] Aud A S HEs)
E @Aolt dsd 57H A%(2004-2008) ] <= 7t
?_

P

P g
i
rol
>
&
UG
N
_\|L

FEEA ga 71Sdnd, e
e Axy Zﬂfﬂ"éol AESATG & 4 9t}
AG7A] HEZE &59 17HE CRPOl 93 2%
AtnF ke At Figure 5 7189 CRPOl
g% 1-880 northbound?] 2004d%¥ 2008
A7HA1 9] F8 AbaF] oFtoltt.

V. 21} 2AM
1. 1-880 Northbound?| AtTZ|72Zt

A 7K 2R 1) AADT+HAE i) 22 4§, i)

thetwSets x| M31H HM4Z, 20134 82

- s oot - SPF

- - Cluster(AADT+Lanes)

= - Cluster(AADT)
Cluster(LANES)

—_ —_— —_— — —— - SMW

PS

o s 10 15 2 » E 3 w s
Absolute Postmile

Figure 6. Comparison between absolute postmile of
hotspots on the I-880 northbound freeway

AADTE ©]-&3t= CRPel 9la 44 ’\}—T’—%‘% oF7to]
71E¢] CRPOl &) A9 Atadofrites w5 23
g, ole AAl AlmF kRl ® et AbaL
Zro 2107 HAE R %= FH(false negatives)©l
WAELA] e oulgitt. =g Al 7EA] 23S o] 88t
£ CRPol| &) A3 d Alnz F-7ke] Zol7F SMWSF
PSel| o A | Atz oFate] dojsrt Jrjd o s
AW, ol TS o|83% CRPY false positive

rate©] Zths AL ou|git}
Figure 62 & 7oA TAE thedgt i & 9
3l AFE AA AnF Y o) gE HolE vl

EE_l

Zlo|t}, BXE nE W EoA false negativesE &

A=A Ut false negativesE dl4te] wjE-EA)7}
ofl g} &Rk b A A Aol jlemz A=
% "ol false negativesE TAAZITHE # o] &
7Fsstthe 9nyt ok AFE 2RENS 28
CRPl| 93l =24 AlnFF+1to] 7129 CRPel 9
s /‘}I’_H °k:rL7 }753-: —'uz‘ E@*?LE 2 =7 A AAIs)

A gidT3te] F Aol 45.72mileZ, Table
6= Faste] MPE AltuF FH7re] dolrt #He &
A2 g 5 3tk 1 4= 7129 CRP, A&
FE UFR 3 FHYE o] &3 CRP, AADTE W
2 3 FHYE o] 43 CRP, AADTS 22 5 W
F2 3 TS °)843% CRP, SMW, PS =o|t}.
=, 3l A= false positive rateo] ZH& £AE
ol¢} ZAth= onjo|, olF Ei AFH FHELS
0|88 CRP7} tHA 585 o] &st= 71E9 CRP
Hohe= d%o] thd "oxx| R, th& AbaF o3t
A7 A 2ol SMWe PSETE A %o| ot &
=

91



Article Identifying Hotspots on Freeways Using the Continuous Risk Profile With Hierarchical Clustering Analysis

Table 6. Length of hotspots on the 1-880 northbound
freeway

Table 7. Length of hotspots on the 1-880 southbound
freeway

R lin Lengths of R lin Lengths of
Method escaling hotspots Rate (%) Method escaling hotspots Rate (%)
factor . factor .
(miles) (miles)
Existing CRP SPFs 2.42 5.29 Existing CRP SPFs 2.15 4.70
L[ AADT R gy 13.78 [ AAPT R g 0g 15.81
CRP with of lanes CRP with of lanes
clustering AADT 6.15 13.45 clustering AADT 7.41 16.21
# of lanes 5.54 12.12 # of lanes 8.03 17.56
SMW - 15.95 34.89 SMW - 26.37 57.68
PS - 17.61 38.52 PS - 23.12 50.59
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Figure 7. Comparison between absolute postmile of hotspots
on the I-880 southbound freeway
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