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Assessment of traffic risk on urban roads under the coupling effect of wind and rain

ZHANG Kexin, YUE Xiaoquan, SUN Xiaonan, FANG Jingsheng, HUANG Hainan, YOU Yuguang

(College of Transportation and Civil Engineering, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract; 18 influencing factors were selected from the 3 aspects of road conditions, weather conditions and
facility conditions. Based on the DAMATEL method, the direct influence matrix was established and standard-
ized, and the comprehensive influence matrix was obtained. The urban road risk assessment system under the
coupling effect of three levels of wind and rain was obtained. Combined with fuzzy comprehensive evaluation
and analytic hierarchy process, the weight of each level of evaluation index was determined, and a relatively
complete evaluation system was established, which was then applied to the local road risk assessment, and
provided some theoretical reference for the management and control of local traffic and the reduction of traffic
risks.
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Fig.1 Influence factors under the coupling effect of wind and rain on traffic risks
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Fig.2 Directed graph of the relationship between

the risk factors for safe driving
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Fig.3 Risk assessment index set of urban road safety

driving under the coupling effect of wind and rain
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Tab.2 Average random consistency index
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Tab.3 Weight coefficient of each index
BFRER Bzt &N
TE AT 0.286 6
— YRR KA 0.569 2
WA 0.144 3
KRN 0.128 7
2% TR 2 R 0.329 1
LigOE S 0.212 0
b El 0.224 1
YRR FHAR % B 438 22 0.106 0
AE LR 0.387 3
Wi 0.442 7
KRR g 0.170 0
AIRE B 1.000 0

2.2 EIiTH4ERE

SR E | T A SCE PR
PR PGBm0 IR, A5 Hh XU PPAG 45 >4
PRPFHIARIE , K 4 FR

AR TFGevt , F 4T 5 1 53 (3 BB Bl 2 0~ 80
Ay It IE L R AT L AR DG T 1)
FEN G 2 i A A P T o) 2 L R T BRI
MR, R 5-K 7 FroR, EEAHOCHE B 2% 2P
FEPR , R AR 25 5 43 AT 1 B0 2 4 Jl 3k T 308 A 7
BB WA

LR 2R v [ A A EE AR N, AR A5 VT ) 4 R

FER:
0.3528 0.6472 0
R=| 0 10
1 0 0

&4 R ISR HIAR A

Tab.4 Evaluation criteria of risk assessment indicators
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L4 (3) >15.05<5.8 >0.6 >25 >400 <10 >800 <6 <0.5  80~60
F%E(2)  11.0~15.0 0.6~02 25~15  400~100 10~20 800~200 10~6  2.5~0.5 60~40
faki(1)  5.8~11.0  <0.2 <15 <100 >20 <200 >10 >2.5 <40
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Tab.5 Comprehensive evaluation table for U, road

condition data of urban roads in Minhou County
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Tab.7 Comprehensive evaluation table for U, facility

condition data of urban roads in Minhou County
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Tab.6 Comprehensive evaluation table for U, weather

condition data of urban roads in Minhou County

- fEWE U, Whu, IKEEEU,
TebrER 420 6 1.5
W SRR 2 2 2
ED 0.387 3 0.442 7 0.170 0

¥ AARE B Uy,
EfEE AN S 63
PPN AR 3
& 1

2.3 ZEREMEZETR
A RE R bR U, WAL R
AR RT3 T LIRS 254648 U, AP
LHRIE R B,
B =U=*R =(0.286 6,0.569 2,0.144 3) =
0.3528 0.6472 0
0 1 0| =1(0.2454,0.754 7,0)
1 0 0



5513

SRATR, 25 XURTRE A1 T BT T8 B AT 22 KU PP A 7

HRAE DA 1800 e VAL S5 3K B 5% iR
PRI E B
V=B=x*xy=

(0.2454,0.7547,0) = (3,2, 1)'=22456 =2

X VL 6 G 4 AT BT 10

SRS FAHE MG AR 5 7 SRR AR 2 1T B

BT 422 4 AT 2 IR IR KA 13

24,

3 XWHBEEATHHERRZER
S

3.1 FAaEmEE

HR A P AR R ERRT 0, AR T B A5 R
% TET B RO o LA K L PR, FE XU R
ST, Y HbIA TT IE P 1 B TE FEE RAE R A A
11T it o5 o6 I o D 35 A 8% T o 3 2R e 25 B =2 9
AN EE R AT BE SRR B fE R PN, AT — R (W28 &
SRR AR AHDCHRT T AT AE T e pg B e 25 B B M HoAth
Gy M S SO 2B R €5, )7 T B T, NSO SR AR
FH 1T LB A% $E v 3ok i A % v 6 i o o R K, FARAIR
(eI &
32 RERZKIEE

FEVFA R RS, B UL EE I o5 A i
T, 1717 224 bl i T RN R A R DL S5 4 ek vp
8 IRKAE TR 55, T 288 S ) kA,
FHOCHR T VA 7RI i 18 7 25 B B ) e A s i o8
by Ty BRUK B B 150 B DR ARk, A AT A2 A 7 et ok
T =) 2 A TLERE PSRN R B D0 BE AR, nT 45
A AR ARSI G E FLIEA T ISR |
3.3 ERERERE{EE

WFEAE it S5 A i I TR Z IR 2 51T
fili AR ZGE ARG R Gt RO T AR
R — N R R, A AR L AR
ST 2258 48 B )75 B 3 3k m] A2 15 BAR
o) R, DA B B s 21 00X PP R IS 3R S R
PERB AL A5 B PR s T 1B B A T 4 ek
3.4 FiEEH

TERSEAM A, W7 AR e K, IR e XU

SE W

ECRE A5 BRI A5 AE s VI 3T B A 1 A
25 5y 52 B RT3 52 e AR R 3% B o Ry ¥ R o 4 2L
it , M e 3R 2k v] AR AE Bl GPS i AE B A 42
P25 B % BB IR 12 A 7, 3 A XU 7 35 KT 7 A A
0 o e A
35 FEER

HR AT A T, 2 7 4 T 2 N R 2
[ A p 28, U LR 2 W X PP i UL IR R,
A7 2 S PP T g DT I % A 3 4 B T ) AR
PEASH I B RFAE | 338 B 1R/ DA R SR A
ANTERAR I 4218 | B ) 4= 506 7 % B 1 0 52 A= IR
AR AT 98D B 2 ) PR IR R A AT
YA,

4 g

1) ARG5S BT g vl 0, KU RS & R AR X AT
LBy AU FNILPLP NN (I S AW )i )
JERT S0 2 AR R A B A F v S T B
RBONAT I8 S R FEB AT, Al 22 {5
SARAE R KA 3 2 A PR AT, AR SGTETT
SRIBURH I F i 2 T I LA PR R A T 758
0 4 1], e AR Sl R A AR S Bl oA e, S
B AR R AT BT I8 B8 AT 42 4 et AT A
IRZVAN 2 R GO T A ARG AL A al R
TR A B AR AR B 8 25 RELIE |
K BEIEERE AT i B R R X AT 4 2 AT AP e —
AR , 22 2 BE AT TR 4R e, [N, 76 SR 25 =
Tt MRS (0L B TH R DBl bl i B B I 15 5
Jelnt feidhs A Pl | Al A A D5 T, 45 AT
R AR T S SR i, (3T T A S A B
HINE—=

2) WA R Bt — 2B 05T A0 TRl 18 S0 H 1k
W= KRB N R AT 20 AT, (HIE 2 — LR
R HBAEN , WHTE A AE 210 5 18 SO
FhFE BRI R L 2 A i (B 4% L A R T L
R B ARAIR] A WA R AFTE— 2 22
A PEHCRE A 14 98 A 7 vk e ik — 2P E A ST
Ea

[ 1] 2. ERAEMIE 5 RN E KT JrsfTse[ D], Jeat hE SR (baT) |, 2020.
[2] Bligg. Wi zcil e XSS P [ T]. 2@ 5T, 2016, 3(3) :12-15, 3.
[3] KIMW O, KIM C, YOUN D, et al. Development of maritime traffic risk assessment system based on ECDIS[ J]. Journal of



80 TR TR By 4l 5519 4

Fishries and Marine Sciences Education, 2017, 29(6) :1670-1675.
[4] WG AFIRAGM AT 4L G ST SXRIEFE [ D], Jbat: PR ARA LK, 2018.
[5] ZHENG X, ZHANG D, GAO H, et al. A novel framework for road traffic risk assessment with HMM—based prediction mod-
el[ J]. Sensors, 2018, 18(12) :E4313
AL, Bl T AT e A KU MR I R F SR D] AE s R VR A 2R, 2020.
B, nb TR, XBRERI, 55, BT M R B0 S A BT E XS TR )], ARAZERHE, 2020, 37(3) :123-129.
FR. SLHIE RGE AN E R [J]. RFIRE (), 2020(6) :15.
RIT AR, AV, RTINS RN mE A I G Tk [T, PR (AR R
RR), 2020, 48(11) :1570-1578.
[10] XUAREE, 2500, JOMEAS, 55, Sl 30l R g0 28 Aia R R PEA - DLAL st o 2@ A B[ ) ] . 4 3Fe, 2020,
32(7) :217-225.
(117 BRI ML R 2 B A 22 2 XU PG [ D] i AR R AR, 2015.
[12] BFIRE. XETHESVE T M A MAsiE 2 4 SR RAT [ D], Fa% K% k¥#, 2013,
[13] EFo0, BT, Ehi. B SEOSCa AR J]. PR, 2015, 35(1) :319-323.

(6
[7
I8

]
]
]
(9]

(RIERE: AERE)

(L#% 55 7)

R IORIY 7 d % 1058 B 22 (HAR /N, 28 .60 d
B HREAEB R 10% 0,48 1~2 mm BRI
B 5 T48 2~ 4 mm BIRR; RIB R AT, 1B
PRI BT 58 BE A IR T AR RO 1Y) 5 B 1

3) e A B SR EE T 7 d WA BT R B &
JETTIA 60 d HLETRE R 65% ~80% ,7 d Jisk 1
KR I, BARRL 151 40% 1)

SE k.
(1

28 d WIPUEREEC 298 THUE , 4 90 d
WHAPFSRZ S 60 d B 1 5 B X HE 3 AR /N, 60
dytssREEE 28 TRE, a5aim 8 ma
TR BREPURRER KR UE TR
i 305 2 5 i 0 JEE F) TN 25X o B AU
IIHIURSERC e R NY/R 8 T

IR, S, R, & ASHBUCRIZIRIRE + f2FrRei Rt gt [ 1], @ 5stRleEiR, 2020, 23(1) :85-92.

(4] BHEZ | Gk{U4E, 20, % R IHR IR+ 1 2ArERe o [ 1] eERRERIE 42, 2016, 35(7) :2219-2223.

[5

2016, 37(1) :66-70.
[6
[7

[9

]

[2] BRI, ARRHD. R TREE H AR IT R IG AT 5T [ 1], VELBFRB M ( HARBIZAR) | 2019, 51(5) :623-628.
]
] Wk BAR, FIRM, T, 2 AR H SRS L AR SRR RIS [ 1], NS A Rt E R (A RBERR) |

] B B H B IREE LG M R AR [T ). BT RLEESA R, 2020, 47(5) 122-25, 41.

1 UWSEHT, REA. RN R H B SCIREE + 2=t [ 1], KA 51531, 2016(9) . 74-77.

[8] f#5m, 2R3k, WA, 45 MIRAER H % S0iREE T PRI R MM ERE[ 1], ARk, 2017, 20(3) :359-365.
] BERE, Rk, TEY. B A S IORE WM R BIIT[ 1], KRR, 2015, 46(2) (217-222.

[10] " N RILHNE A 5 Fidk & i 3R, @R EE A& i i AR JG) 55—2011[S]. dbat, ip E 5 Tl AR

ik, 2011

[11] Hfe NRICFIE AR 5 R & JEsss. H % S0TREE 4 B A AR B . JGI/T 283—2012[ S]. db&T. h EEEST Tl Hi i

it 2012.

[12] e N RILAEAE B bk £ dik . Sl iR EE - Jr2 v RE iR 56 7 BeAs o . GB/T 50081—2002[ . db&t: vh [ #4H

Tl AL, 2003.

(REHRE: HEREE)



