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Abstract

To investigate the underlying causes of rural road traffic accidents in mountainous regions and
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develop targeted safety prevention and control measures, this paper analyzes rural road accident
data from Guilin City, Guangxi, covering the period from 2016 to 2020. By applying the kernel den-
sity estimation method, six high-accident areas are identified. Building upon this foundation, the
study employs a random forest model to examine the factors influencing these high-risk zones. The
model’s performance is evaluated using ten-fold cross-validation to ensure robust analysis of the
results. The research results show that: (1) The accident rate is relatively high at 7, 10 a.m., 5 to 6
p-m. and 9 p.m. (2) Collisions at certain angles and side collisions occur significantly more frequently
than other types. (3) Compared with other types of roads, rural self-built roads have a significantly
higher probability of accidents. (4) Road conditions with visibility between 100 and 200 meters are
more likely to cause traffic accidents. (5) Unmarked mixed motor vehicle and non-motor vehicle
lanes are high-risk areas for accidents. The results of the study can provide a reference and basis
for the development of prevention and control strategies for rural road traffic accidents in Guangxi,
and provide a certain reference value for rural road safety in China.
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Figure 1. Statistics of rural road traffic accidents in Guilin in 2016 and 2020
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Table 1. Definition and description of variables
1 TEMENKIA

R R £ e
HoAh 0
T B T A B I
RS ES S 1

DOI: 10.12677/0jtt.2025.142023 222 ESLES TN


https://doi.org/10.12677/ojtt.2025.142023

i
el
48

AEMLBh 408
HlARIR &8
T B2 A9 D T £ MNTiE
MNTHGE
E S SER

50 KLAF
50~100 >k
100~200 >k
200 KB E
PR AL
FilEm N T
VoA P45 Ok
il 43 12 5 224
Al e 1 20505 L Ao 2 5 )
filEc EFUN
BRIEAT A
Tlf 1% J5 B ST AT
Foh 2240 547 N Fig
A
HHYA VR
BA %
%Rk
[ 2
e e
HY9HE
e 74 W 5 Ll
Hofth oo 2
Hofth
T b B R gk
TR G

&
=
&

© 0O N oo o B~ W N P W DN PO DN PP g N PP a0 N

T T T
N POl N w N P O

N

DOI: 10.12677/0jtt.2025.142023 223 ESLES TN


https://doi.org/10.12677/ojtt.2025.142023

i
pal
48

BB 3
Rl A 4
T— ce g
i =
T
P/ /A 8

3. RFQBEIZBEE L XIEHIRA5E
3.1. RKRIRA 5 EEE

FGLII AR IE IR F-BL AR A S S B AL i, 38 T A DUIR AR 5 14 20 A
Toas. SR, B rh M B AR AL R It v B2 A 2 A MR AN AN o] U O BE AL, AN ™ M SRR FBE Y 70 A1 1R
B, FIRES RS R P %

B AL a7 ST ORI E D, A% A T D5 12 2 e AU, e PR IO S H 2832 AR T
GV UNTTIE, & AR T e Hm i o AT S e IR B . R EAR A 22 B Sl S HOX R
A A R iy, A sl i SO B )55, R Al TH 28 REAG HE St S [RI IR By AN R it B
HMH LR 5Z LS

3.2. BB MITHREREE
%% B At TH(Kernel Density Estimation, KDE), &3 14 FRAE A B S KA W o AR 505 o A E S
Boiid, gl Tk A e A R 2 B SR U T, TR O SR R AR AT R K s, &
RRRIC R AR 5 I e X R S B B ATtk . H— R N
f(x):iiK(x;X‘j (3-1)

nh n=1

s F0) X AR HIRZE AR n VR XN IR s h OSBRI 98 x—x AFE R x 50
RO BRI kOO BB E, EF A IR A, Hia:

Tk(x)dx =1 (3-2)

K () 258 T FE ok B AN [ A% B BRI FT Z B  h ofe F MR 5 P58 o 1) 22 55, 3 1 1 o Ao fAL A%
BRI SHG 3o K (x) BEES A K (x) RS A%, F T4 i S PRS2 A1 5 318 43 A1 2 [ P 22 B
ZEHA D WITH R

D =sup| f (x)— f'(x)| (3-3)
A, FO B SAT BR A, T I S I A B BRI TS S AOR T 5T KS BRES, JFR B KS BB /N TG
I (R B ORI T 1 S8, TS BB AR R R B R I S
3.3. FEARXEIRHNER
ASCNHHRAE T R A G T L A SO SR, R A EEEE, IR PRI

DOI: 10.12677/0jtt.2025.142023 224 BB EEFW/N


https://doi.org/10.12677/ojtt.2025.142023

Wt %

pati

AR AR T30 DX 0 SR B IR o AR b, R A S PR 23 VR ) s R DX A AU
AT LT 8 RN P 2 MAL 3 iR

Kernel Density

26.25 4

26.00 4

25.751

25.50

25.251

25,001

24,754

24.50 4

T T T
109.8 110.0 110.2

Figure 2. Kernel density analysis results
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Figure 3. Results of network kernel density analysis
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Table 2. Location information of accident blackspot area
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Table 3. Ranking of importance of accident variables
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Figure 4. Types of accidents in the black spot area
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