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Abstract

In order to explore the key factors affecting the casualties of road traffic accidents in the north and
the south, formulate regional differentiated management countermeasures for road safety. Based
on the traffic accident data of Guangxi Zhuang Autonomous Region and Shandong Province from
2020 to 2022, 75 potential independent variables were selected from four aspects of hu-
man-vehicle-road-environment factors, and the significant cause factors affecting traffic accidents
in the south and north were analyzed and identified by multiple logistics regression models. The
results show that the common causes of traffic accidents in the north and south are: whether the
driver is speeding, whether the driver takes safety protection, the service time of the vehicle, the
traffic flow in the accident section, the speed limit sign, and the roadside geometric design. The
causes of different traffic accidents in north China are: whether the driver drinks alcohol, road
surface conditions, weather; The main causes of traffic accidents in the south are: whether the
driver’s vision is limited, whether the driver is driving according to the lane, whether there is
non-motorized lane, road grade, and whether there is precipitation. The research results can pro-
vide a basis and reference for the formulation of differentiated road safety management schemes
in the northern and southern regions, and have practical significance for reducing the casualties
and economic losses caused by road traffic accidents.
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2.1. BHEELA

ALY ) 1 2020~2022 4R 8] ) PEHE P G X R LD 2R 48 R A Y 2000 76 AT I SR (5 2 BN RFE
TR JEBRRRVE . ISR . FEMORAERTE] L R AR FROP R AEE R A U PR
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Table 1. Statistical data of road accident severity in Guangxi Zhuang Autonomous Region and Shandong Province from

2012 to 2022
%% 1.2020~2022 I AR EAX RILAE ARESTEE ST HE

HiE A
5l H i (%)
s 0] 5 0]
ET: 208 138 24.05 16.00
HEZA 337 422 38.96 48.96
Rz sz 173 112 20.00 12.99
AR B sz 147 190 16.99 22.05

2.2. TEIEW

MR AT R, RS & HRHOR B AL SAUSCIRIT 7T, AL LA 0 Fi ™ RN A A &
MO BA - 7240 - TE % - IR A 4 T IR 75 MNE RSN R 3R A 8 B SR F R IEIT . AR M7 2K o)
bYW 2,

Table 2. Grouping of variables
F2 TEMARR

G PRiE TSRS A5 5 4 s
1:10-15 2:16-20
3:21-25 4:26-30
5:31-35 6:36-40
A5 L YNGR 7:41-45 8:46-50
9:51-55 10:56-60
11:61-65 12:66-70
13:71-75 14:76-80
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B NALET 25 2R %5: 0 1
1 PNy T .0 Bl
B0 NXT IS AR 5.0 21
Eh NSRRI LAT &0 1
Zh N BB EEATH .0 fe1
N\ TR 4B 5: 0 1
s NHE T: 0 .1
1:0-10 2:11-20
3:21-30 4:31-40
5:41-50 6:51-60
S 7 3 (km/h) 7:61-70 8:71-80
9:81-90 10:91-100
11:101-110 12:111-120
13:121-130 14:131-140
15:141-150 16:151-160
1:0-10 2:11-20
A 3:21-30 4:31-40
5:41-50 6:51-60
ZEERIRAZET AN (H) 7:61-70 8:71-80
9:81-90 10:91-100
11:101-110 12:111-120
13:121-130
1. AT 2. Ltk
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3. &3t logistics EVAGeiH15EY

% 7t logistics [ ) (multinomial logistics regression) X #x 2 432 logistics [A11H, 1& & KAF BN 2 T %
.. %70 logistics AR S5 E W40 T logistics BEAY (W4 g, PRI I 28 S AE T oY Rl e A i
A0 F1 L PANIUE, T2 o R T R A 2N IUE ST, B e R AR

m ) (Pi=0x))
In(ﬂ-’ib]_ In(P(yl :bX)J_Xiﬂj
o, b oA AL, BE 3 ARSI RE MR, W) j=22,30 . Mj=bit, ZAm

J9In1=0, M B =0, BN log-odds B4y 0, S 4L L) (F GTARE A REC LA O,
MEIERARE 3 AT, DL EERI G 1 T

exp(x5;)
> exp(X5,)
4, EItARBEHBERZEEREIRANS S
41 EEBABERSE

X B AL TT S B o I BEAT R S A g, A0k 3 PR, RN T 005, ik, HA S

T = P(Yi = j|X):

Table 3. Model fitting information
3. RENERESR

o PRI A 25 ISR HEAG 56
% 1]
) -2 ST HUSR il H EMN
BT X
g el 131.888 / / /
& 33.137 98.751 40 0.000
- PRI A 261 SR LEAS 56
) —2 SR vl H BEMN
JE X
g7 65.292 / / /
w4 48.347 16.945 5 0.005
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Table 4. Estimation table of personnel parameters in the North

F® 4. EFARSEMGITER

EEEONE S St VR LA 36
—2 X EAAR *7 H HE BENE
AR 26.442° / / /
A PNG 34.500 8.058 1 0.005
e PN T i 30.093 3.651 1 0.046
I N T 33.827 7.385 1 0.007
2N TR I 2 2 P 33.455 7.013 1 0.008
Table 5. Estimates of personnel parameters in the South
5. MAHARSHMEITR
B A 2% R L AR 56
—2 XHEAUR ®I5 H HiE B
i 229.435° / / /
1 NCR 247.821 18.386 5 0.002
1 PNl bty 233.898 14.464 5 0.019
I NS & 75 %2 IR 242.768 13.334 5 0.020
NS TEAT R 254.075 24.640 5 0.000
RN TR 2 4 B 246.871 17.437 5 0.004
422. FHAR
1) b REHLX (1L R)
A6 77 b [X 5 e A S 2 AR R O O 0 ZEARIRARN [R], W 6 TR
Table 6. Estimates of vehicle parameters in the North
# 6. EAEHESHMITER
BN A 2% SR LL AR 56
—2 WHEUBIAR *7 H HE BENE
Bk 18.942° / /
Hl I 2 23.748 4.217 1 0.047
AR IRAS I TR] 25.270 5.528 1 0.019

2) M AERIBIX ()

e 7 XS M S ) S TR A A B O AN 2R TR ARA N R, W0 7 P
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Table 7. Estimates of vehicle parameters in the South

" EAAEWMESHMGITR

BRI B 25 ULSR EEAG 56
-2 SR 7 HHE REM
iR 17.635°% / /
I ZE 3% 22.476 4,739 1 0.040
AR RS TR] 24.093 5.664 1 0.013

423, EEREE
1) dEHRFEHX (11 ZR)

ABT7 H DX R i S ) 2 TE B R R ONTE R RO OB R PR BETE O, A TER

MRGEbRE . BREFRE, W7 8 Fian.

Table 8. Estimates of road parameters in the North

8. dLmERSHLITR

BRI S
=2 SR v
MR 19.742°

T R TR 23.806 4.064
HU B 22.984 5.242

rh )RR L 28.105 8.363
B ToHE VR ) I AR 2 30.715 10.973
PR R & 25.270 5.528

SR EL AR B
B HE
/

N e

0.044
0.027
0.037
0.001
0.019

2) mTAERIBIX (1)

e 73t DX S 1 8 2 T B R R A ) DN TE R T L AT AL B 4 IE

8. EBRAEH . FIE BT

H o BRI GG A o R R AR 2 . FREAR S, a1 9 Pow.
Table 9. Estimates of southern road parameters
#* 9. EHERSHLITR
BRI & 2 A LR LA 56
—2 X AUSR 7 HHE REN
i 113.041° / /
T8 PR 134.913° 21.872 5 0.001
BLAN B 1A 134.069" 21.028 5 0.001
TE R AE R 190.950° 77.909 35 0.000
H B E 131.083" 18.042 5 0.003
Hh LSy B 1 146.247" 33.206 15 0.004
A TG IR [ O BR 2R 127.966" 14.925 5 0.011
PR bR & 128.637" 15.596 5 0.008
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424, SMEER

1) b AREHX (1L ZR)

X S F R B E AR RN L X E5EE. RERENPR. KA. 8L
wit, W& 10.

Table 10. Estimates of environmental parameters in the North

F# 10, EFHESH-ITER

BN 2% SR LL AR 56
—2 X BASR *7 H HE BEE
IR 16.365% / /
A X558 21.084 4.719 1 0.030
B/ R BRI 22.455 6.091 1 0.014
PN 25.476 9.112 5 0.035
FEA LT BT 22.029 6.664 2 0.039

2) T AEBIX () 7E)
P 7 X R ) B E A R ROV A XS SR REWRENT . ZEEAK BJLA
weit, WAk 11,

Table 11. Estimates of environmental parameters in the South
F* 11 EmAMES IR

BRI A S A LR B
—2 XHHAUSR 7 H thE BENH
AR 35.801° / /
IG5 46.441° 10.639 5 0.049
MR EPF 82.705° 46.904 20 0.001
FETREIK 103.865° 68.064 25 0.000
HE LT BT 66.441° 37.639 5 0.017

4.25. ZFEMERXRYEERRKSE)T

1) BT AR X (1 R)

R iR IR A AL 77 Sl O B SR R RIS B UG AT R, A5 2R T X S OB A
PRIE: AR EE, 5 AR BN, BRCEHRICZ Y MRS ) g B
EEREROL BOEARER . R B LA, WA 12,

2) HTTAEIIX ()

HRE ERPIR, [EMTMXEOCREE R, BRAMERGZR. BRARGEE. BHA
RETHEIR BT BRARTRIZ N RS, HSEBERE. AN FIE, &
PR, BREARE . AR B LAH, Wk 13,
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Table 12. Key causes of accidents in the northern region
12, AR EHEERERR

48

BRI A 2 A LR LEAG 56
—2 X EAUSR 7 HHE REM
e 48.347° / / /
L YN S T 53.056 6.709 1 0.023
T8 BT 56.533 8.185 1 0.004
N R R 52.214 3.866 1 0.049
e PN T el 52.434 4.087 1 0.043
TR NRAR B 7] 51.037 5.261 1 0.037
HilR BRI 50.759 7.174 1 0.029
T8 R TRV 55.065 5.633 1 0.003
PRIEFF 4 54.301 4793 1 0.021
KA 56.337 5.784 1 0.010
EEN LA 5T 53.676 7.039 1 0.019

Table 13. Key causes of accidents in the southern region

13, mAMXEHXRYERR

BRI A 2 AT LLER LA 56
-2 SR 7 H
PR 3884.665 / /
1 PN bt 43122 9.985 4 0.041
NSRRI A 45.704° 21.567 4 0.018
1 YN PRt 47.368° 17.496 4 0.005
AIAENE) 18 54.907° 21.770 4 0.000
ke 92 Kb ey 43.681° 6.544 4 0.047
K 53.076° 19.939 4 0.001
BN LA BT 49.668° 9.532 4 0.013
mh \ TR I AT I 46.383" 13.246 4 0.010
B PR AEH 51.397" 18.351 4 0.003
FROd AR & 50.394° 7.215 4 0.021
RN 7] 52.937° 8.316 4 0.007
4.3. ELEHXRRE S
EZSUE SV EIVE RS =32 SCEH [ | Wi avess: R TE RS G XS (S [PS = 1
e ZE RN BRI, EERIRA . R
M ERERER: BHAMEEEZR. SR EBEETH. ALV 4E. ERER. &

7K
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T PR GE b 2 T B A FE N DLV AR B 2 0 N 20 SR Vi, AR B A S A NRITE A, D B
AOEHE MR A BeAh, B LA T E AT il e A rp R RS B S SR, & BRI 034 DX U i) A
25 NTE R Az 15 100 T A 5 25 2% ) SR 38 e A lf 43 XG5

432 ZERMUERSH

NRATTIH: 7R X OB SCAGIR ., RIS, W BRI RBE L M2 L IXiEk, 5%
R . SSBHEER, BA 7R M B ARRS B i, S8 30 A LA # % 3 218 B R AT
HRFE T 2 b F WA HIX, JE P R, &SP AL, IR X s e R 2,
225 I N TERL BT SZ BRI 0 ME LUK 98 R AB BN HE S X, 25 5 51 R AL

7 FE AL 2B SR T T R E R

W b AZERS, ERRMEZ LK, EMIEATI 2 MIIT IS, MELAHI 7 m: Wi
JNLXIERSRH BT =9 WA, ZTliESREAN e, Ba B mESEfErie, &
RN AN, HARRATRGUTE, SHCESNERE.

W7 b X RGO E, AFEFEBAT, HOMH S AL, A DA S IE B
SRUE DU IEA ROGE s TT RE M X H  E PR SE, AEERRK, EERN, RN ENAZE,
25551 KRB

5. XiERUEERIR

NG ARG 2 A, RSN E TR IR], kA S 2 A KRR, T
DX B IR 2 18 5 (B A ), PP AT BT RO AL B X G A L X
B BOEIAEEY . AR, LRI BAOHE 2 A Wl P AT R L A

AT NSRS AERL . IRIRHIRE, R IR S HE R

TEERTT T R R M BB R N LR ACIE, (RIS 2% ST s BRI R B (A . LT
D FE AL B A FE R AR T AR T AR pl 5 i DX N 968 56 2 208 A ) 70 S R S i I, B A SAT W 1 T
ATRLE -

BT e BB A B A 2, ARG X A R T e A6 3t DOAR A o8 T A BT
KEFAEREN Z AN IE RS, WL R RATEE S, XHEHSATEEZ RG] ERECE, %R
BT PO X BN ARSI KA 2 e i AR, IR A LT SRR

6. &

AICLL 2020~2022 R[] PR F X R 2R 48 A S o vk, R 2235 logistics [] 45 7
AT R 2 R AL T S O BUA R 2R, R R BN S, B RS RN R 458
(1) P AGE SR N FOY: BRI R R IR 1] ik
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