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Review of application of dynamic network algorithms in

urban road network emergency scenarios
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Abstract; In response to new challenges, the application characteristics of dynamic network algorithms
were reviewed. These challenges were posed by complex and diversified urban emergency scenarios.
Heterogeneous data fusion and algorithmic collaboration were involved. Additionally, approaches for multi-
algorithm collaboration and integration were explored. Firstly, based on 128 publications from the past five
years in the Scopus database, four major research themes:; path planning, traffic regulation, risk
prevention, and resilience analysis, which were identified using keyword frequency statistics and cluster
analysis. Then, through content analysis, four core algorithm categories: planning, simulation,
clustering, and deep learning were summarized. Their theoretical frameworks and task adaptation logic

were examined in conjunction with empirical data, simulations, and hybrid data sources. Finally, a
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multidimensional evaluation system was constructed to comparatively assess the applicability, strengths,
and limitations of different algorithms across various emergency scenarios. The results show that multiple
algorithms are integrated in application, which include planning, simulation, clustering, and deep
learning. This integrated approach enables a multidimensional response to urban emergency management
tasks. Such tasks involve path planning, traffic regulation, risk prevention, and resilience analysis. The
adaptability of emergency systems are enhanced. The robustness of these systems is also improved. Data-
driven intelligent algorithms further improve the responsiveness of urban road networks, supporting real-
time strategy adjustment and resource optimization. Future development should focus on the construction of
intelligent collaborative architectures for algorithm integration and coupled analysis across multiple

networks, to advance the efficient application of dynamic network algorithms in multi-scenario emergency

H35%
20254F

management.
Keywords: urban road network;
planning; traffic flow control;
=
0 51 &

TE HARICE HMOIE At e 5 /30T
AR A A ST T IR 4 X I AR R Y P
Wi R A R SR Y O B B R 0 A
iz ki g5 W A5 B 3L 5 RE IR 45 O Rl 5 R R Y
T B T R B R A R 4 LY S
Ak, % T IO 2 A BT SIS A 0 BRSO A
TRBYER H AR R TGS 22 [0 il 5 5 RS 3 S A i
TR 2 AT 55 Yo 22 S PERE I Bk i, i 75 440 b
YIS e 22 7 N 5 1) 2 5k U R B B HE 2, DA o
ORGSR DL RV BRI B L S S R SR RE S

FURT, S8 50k B 2 T 0 o 2
B, 20 4% 1k T A R S T I 2 4 R
B, A A I T B 19 14 S A T AR AL, SE BT
W R GRS B AT 5 AL . Bl SR 93 E X L8
VAT & 5 B IR sh—E A 1% A —T SR AL
o MR S AR )RR A 6 T A
IR P gl 25 ) 4 R T S SRR B D [ AR EER
SRV B TR0 i 2 A PB4 rp T B 2R
G A B A Al ) 4 B0 L R R R L R SR 3
BT s R i e o B 7k A B T SO AR 52
B EERUGAF R O X A B Lr ik e =
X 25 MR A AL 2455 H R AN 22 1 i e v A
FHACRITAl | ARG P

ST, S P i O R RS F2 4 SCRR Y
FEIRKL, LS G SCHRN BT T S, AT s M
KELAR R PN 250 P I EOR SR AR 15 I A
S, VAL TA I S B R B, B 4 Bk D) R il I
P DR RIBLH 5 LA IR R SIS M4k R

emergency management;

risk prevention;

dynamic network algorithms;  path

resilience analysis

SRS T 0 W R SR P ) 2K RE 4 T 5 A SR IV
i,

1 IEMZEEEEFRN2FEHH
Rz F 4R iR TR SR i& T

1.1 MRFESHEFRE

PR SCHR ST AR A e 2 R S T
e SCCHREAE E Scopus S XTGE  ARRE LU 2P BRIT JiE
K g O 57 SCHR B . O QB IR A R E
( emergency management + network algorithm ) #lI
( dynamic network+network algorithm ) MR RFE NiDj
(15 8 2 2018—2023 4F, i i 3 AUAS: 2R B A2 345 3C
HkAE 806 5 . QSCHRGH LS, B Sk 32 Al %
Z urban road network , 4% %t 4> 3 PN A 5 6 6 26 3C
ik, 07 e R AF G AIF ST R Y SCR 128 J . @EERL
BRAICHE P2 o BT 28 SRR % 0 2 T, B vk S AR AT
FEABRIEAT Sy AR TR, M H A M A SCRR B AR P

T CiteSpace X 128 Jaf SCHRSEA T 240 H7 , 42
W 9 AN OGS I F AR R SIS (181 1) o R
ZRIE AT U YT K 1 R 2 R
DA 3 i P 2% S BB LRl 4 SRR T8 2L

1) BIPEII AT Bk 0 B 2 R e I 22 4 )
RlPERFSE AT SCRRAERIE A 5 T A 2 ST 4
A5, BV MR 5 3 RESCIE AR

2) BEARELKI, AR RS UM R N S B Y
B AES5 . 75 RERICR RN AT Ik 14 B 2 A A s A AL )
S XS AN B 237 55 55 I 28 2 A 1 R AR AL, 22
HIDI S 2 R R IE F2



%510 1

ST 5F SIS AT IE AR 3% 19 B S 7 5 P i) L £33 - 151 -

3) IR, AR A Y A T 5 3 Bl
AR CHE I, Sl PR A AR | AE N
S A ) R G BE S AR G0 B OCHK R AT
FEHITI

4) DRI o RS T Ak e 17 2 A P 3
FUEAEHT, JC R N 2 BT BT IR0 WO 8™ s ML
1ol XU DX, S 24 R R O A

18 SERREL .

No'L urb'an transportation network

w4 s mmmn N
38 RAEHREHR N%road network resilience
No.3 emergency vehicle gﬁng »

C e e mERER

a * /No.Zintelligenttransportation systems
4% BERIE o | g e
No.4 rout;ng.OPtl‘_nyllzatnon N O-SJ:a ow management

S e)
T oss % i}gm
o N3.8 J?bi a,@é%h& network
h L 65 BENTESHAG

2021
. 92 EfFEESE #  No.6 adaptive traffic control systems
No.9 medical resource allocation

1 Bk BRAEEEEL
Fig.1 Clustering map of high-frequency keywords

in abstract

1.3 EEMNARSEZR

SETFHPEST AR R IRV B 3 AN 4
4 AR 2 FBUT 55 1) R G P70 5 0 98, i B A
PR ) BT 55 WK 3h R AY H bR - BEIE - I A #E
8 W 2 Fis,

BUAT AR5 K 22 30 1 A% B RN T2 P 3 I A8
EASEIRY | A G50k 0 K T I 0T A BB A X 445 4 s
i, 3 S BRI 5 3 B R Xk DL s
A A T AR A i, 7 A KU B 3
SIS . 28811, 37 B SCHR R TN SRR
B, 85 Ji SCHRIE T 05 AR A LB , 6 i SCHR 3 T
TRABIEIR ., SChETHR 5 E RE IR %)
YL SCP T A2 S A AT N S AR Ak
LYK By 17 2 i) 17 355 R 5 58 38 28 4/ B R T
2 KEBEREBEMIT-MEE
2.1 HMRUEZHBEEMSKFRRE

TR B 0 L T3 25 2 PR A A I 728 24 R e
41, Wt Bk H bR R AL, Al A M40 R SR ML 13
SEAF R, AR 4 R i, A Ak iR
S B AT AT B ) Bl A R, S I R R Bk
RME R AN Sty Horp BUAIf DTA BB
AR IR AR L B 0 C AR | I 4% S e AR SO P ¥ A
TR, 454 Dijkstra/ A * S5 G kAR Sl Aty

X7
i JHER
Wi EEIEERE A

STk
gg W AXA, EHHAD
i

i || SERGIEYE TR, 28.91%), HEKAEEE (855, 66. 41%)

WA REHU (655, 4.68%)
Y
wame | | wEEE | | AREE | | B
I I I I
s i
M || gy % % B
4l " T R
% i # K
1 i m A
1l
l s —; — L
fialee " —t oy
a3 _— H s i: .
FK! | gl i bl ‘
% | Il | oS s S
i I
| P s h
gg“ WolsE || BmonE || wemE || meys
V_ I [ [ |
‘ﬁ;ﬁ I H Bl R | it H MR ‘
+ } [ I 1 [ ! 1 I
P
s | & 5 | [ ETF -
wik ||z s | B || |54 s | |l
T | || g iﬂmT i P m;;;; K CNN || GNN [| RNN
(013) % | | || |
7
i
AR PR L B
?“E
i % %E # i
|| & | EER ) a | ssan | o [ SRR g
|| | B0 | e | SRR PR | e
S8 T I gttty || B
6 E
S
B
— HRIBH -~ ABIHE -~ FMHE

1 S ASCHE 4> B R ( Dynamic Traffic Assignment, DTA) ;
T 22 ] 2% ( Convolutional Neural Network , CNN) ; &l f#
25 %% (Graph Neural Network , GNN) | 5% k27 2]
(Reinforcement Learning,RL) ,
2 EhEMEEERNRIESS
Fig.2 Framework diagram of application of dynamic

network algorithms

FUAR TSN BT A R s AL, 58
PR R R P BT s s A R 55 . TR
TP T 5T, 2 E AR AL G B8 (Susceptible-
Infectious-Recovered Model, SIR) 5 DTA # B HE 4,
BET DX IR AU 3 S DU BRARAL L, S5 X 53
PRI BT ORG IR I 2 g A S A A
HRSHEBIUAER A% 75 JXUIS: 11 e R0 3 3 1) 3 i B AR G AL
5%,

TR 2R L S b R0 B30 mT L i i 3R
FEIRAMELE B 25V A AT 55 vh 2 AR B2, AR
TR 4 5 U AT A T A L SR 3 b



hoE e B o e

- 152 - China  Safety

H35%
20254F

Science  Journal

T LT 5 N I 1 A A B 5 ST ] e /)
fRA s AL X B AT 45 Ieah BRI B R
AT R T % B SR AR WA T Ry A AL
ERSE B Ui R RL . st Ak DU B
KRG T R A SO AR S AR AR ) B
T 11O WO B R T B B U P o 5 e I
PNV Bl O 0 3 T A A P ] R ) 28
FCHRE S B4R, AR T 1] 75 |1 /NS 3
T3 2, 5 B R XU B AT 45
2.2 HMREZENERSH

MY 74 R R Bk SCEk T F3OTE R
DTA #ER) (3t 48 J5) | 38 3 i 44 B 25 1) 4 2t
SEFOT R, B ROR iR A AR g S B
3R OEEFFHRLE (3 5) o B0 A B
(SIR &Y tsini) ScEt i 2 M i fk, @£ H
PP (6 4 ) o 5L AN RFEFTVR 52 28 i R | 3
g HRCR 5% 4, QPR REEIER (17 ) .
3 AR R WO R N B A R R R T 2
SCHENBEST . YT, BB 2 B AR
D5 A R BRI R S BURB & A 28 0 U AR
B0, AR BRI T % PN A R R AR Y
6 M U AR N SRR M S ) e R R
it 2R RSl AR LA RE S Rr e o, ke
BHEUR RGO AR S

3 WHERENAFEINSER-E

ik
3.1 BYUEERNEENE SR EER

T 28 f B A T S AL ST 5%
IZR T BREH L T B b s R AR il 5 B AL
S R R E A E R R SR
BN 237 5 b 10 i ) Bl 285 38 A, AT A Hh O
We gy AL AR A OB RN | A Mk T 52
W RGIBITIRAE

BEXT AN [R) B 1 o 5 5K, 2 BRI 2 FhASE 4
RPETF RS . — R T P SR e H s iy
2o 2 AR I A2 3 i i 5 S OC ¢, A )
23 Y AR A S Al TR Y S/ I RO R . HLEOR
BRI e B N R E B, SRS TR R e
R 7 I 5238 B fip A8 5 240, by 2t 528 D1 £ e
25 Markov 1 FEARE Y | % Jim 38 1o Bl LA L 25 SR o
A& T BRI ) AT IR R R I
VETE SR LA PTG Th A 3 35, R AE A ik

HILRE AR DALt B 460 A P B s B
O SR AR, AR BB R P A A i O o T R B R
W2 SRETRRCR S IR, 5RO T K
AR BB A NG B R F DA A S HE
TSEHILR , 25 B P 44 NS RO 2 i Bl
PEPURON ™ S i B4 2 1 B A i PR O &R
figp A AR ) 2R G AR VeSS T, SRR D S A
XIS G AR W AR BR , BE A8 SN v ) e
S TR B B SR Gl R,
FHERT B S PR IR 1 I KIS
3.2 EHERR N AX L 53

2 PN ik 3 Al B 5 22 DR 34 D I O
TSR H DT PR o S el A e DX, Al
WIS REA e 2750 T s B (A 400y A
B IRBTR AUA 9 REWE TR AZ AL 7 ik, e
4 e RSSO, o 5 Rd e s S L K
SR BEYRAMIAIRBRG , 1ZT7TA T BT 1 S
Pl Se e R I S A BEIRIE ARG . AR
LRGN N0 R R T A S I 2 1) B
AL Gy AR TS | AR GE AL A i
R FR A% AL 8] 9 52 FL RS PR R R 9
D EEREAR 10 kG B S UE B A9 205K 8 3o 4 A
MUEMS AL, B EARTHRFANG S S 8, 1S
MTFEARZE R a5, NI, BF 5T 6 %
RGN J1 07 BT DT E T

4 Mg S RIEE G- R EFE X

4.1 BREZMISRESHIER

MG I 12 5 SCRCR FH R0 R R
BT X IEAE S, Horp 3 Bk H k-means JEZE
25,9 R FAMI R, BEFLE TSI
W, I BE 5 e/ A B AR R #5850 R GEAE
N 2T AR AR 5O AR LA . BFRCR A
k-means SEASFIBIM R 2 2 FhJ7 ¥ k-means RS
I f/ MBI A5 kAT B R R R R
1o DX A3 AR R BRI AR 3R A 03 ok ) R A
SEELEESY S VB S RIS A R 2R LASR
Ja& FE e R AR LA B BE | 56 1 T 00 AR 1Y) 3%
seordy

k-means 5 355l 1 0 E X 2R B S8, iy
R R/ N it/ W3 /5 R 45 BG4l B s
RN AR, KRR T AZRRE S K
IR JE N D %5 B B S A8 Ak R v 58 4y



%510 1

ST 5F SIS AT IE AR 3% 19 B S 7 5 P i) L £33 - 153 -

HNATR A8 P& ek 2 ROk S0 5 SR
& B A E A T R AR S TR T2 N
S 0 IR R T B N AR RS %
AR AT A | TR SRR | U A e
S ARACRAE , E I A BV AR R, S
3 W s B O T R R A AT 45
4.2 BREHEZHMEBELLER

RV AT B B S SRR 3BT U3 ) 4%
SRR 2 5 5 AR R AR 1S A N AT O AR AR
T X AN R, 2 58 T AT 45 75 R, SREZRAA 1L T 1Al
SRR B R ARSI S R LR oA, AR Ak 23S 38 T
PR E . Horb k-means 5395 T 15 R (E 0] I S A
I, 5y 5% SR T MO 2R 21 i SR s B AR
e Z U A BE Hr e | (0 5 %R g B 1R
FIREREAR A0 2880, i H S T Wi 2K Y
S, VB I A B TE BN S PR AT 55, ey i
PSR, 3 N [ B0 A R S A 2 e
R
5 BHeERRBEIMN-REFEIEE
5.1 ERRHE MM 5 BANR KL

TRIE 2 > i i 22 2 i 28 I 28 AU A
BILH 320 J2 5 BRI A S 0 o, St
XoF IO 2 28 B S AT A R s A AT . LB 2 ) B4
A AT R 2 0 K S B [ R fE B
BEE N B REA R4 B AR IR 5 37 R AT
55 o URIE2F ) 501k B 8 10000 % Do 3% MR A5 T8 AR 4
AT LA /7 30 I R ORI 5 50 2 iy STk
HERFT CNN BB M 4%  GNN [&] 4t 28 ) 26 il
RL #4220 3 Fh 40 LS o 6 420 1050 55 97 o o 4%
1155, BT EL XT3 T I X R 9 B2 B g T A S e
Wi 7 P SR B L L ONIN 2 AR 428 (90 24 41 8 ) 11
SUEYE S HE G RGBT 4
P Ph i 090 ) o A I A0 1B 43 5 0 S W ; GNN [
PR 28 BT RSP C R S w  BE I F 2R
Ah P | 38 Y S A B A% i AL S O B AR TR
95 A ARG VI RL SR Ak 2 2] 5 A BREE S
AL 388 2 2 1] SR R R A 4%
Yyt AEshA AR AL 55 S 55 08 32 v e 0 B 2
S MHEE T CNN F GNN 2 FhE g RL EpktE
{5 LAY PRI F 3 N7 24 45 B8 0 R MR AR s AR A
KaREDS AN Rz N
5.2 HEREEWEHSHT

TR 2% ) B ARFEAE 1+ 9 5 R B4l Ak 28 e

J1, IGE ST TR P A B A 14 G ARG
FEH AEBCR I RL B0k i i P850 58 B R 5 S B
AL, 35 R AR T B AR, R T R SRS S
Yyt Bk, BT AL G LA, BRI IR S0 1%
RL BEA Ok b PR LA Bl B A BRI, 7 N
TARRERARTE AW 5T, W 28 R UMEAE
2R 3 AR AR, o S A Sl S PR e
T R RAE 2 R YRS R 2 5 RL BRI
PGSR 2 FE O 00 JRy R, S i 5 2 > B
e HE B R S R e A L A Sk R R HET

6 ~"EERE

6.1 EiXNAMmM

1) ShAS ML N R 38 2 X 353 g
AT R & B0, 1 A B A A FL R B B
H ORI SR 2 2 i R 2 SR HE AR L B
G5t RIS Bk o 9 5 2B M i O A e
FEor GRS, R0 F R G5 51y 77 1S40 5 1 4 AL 355 il
AR Y TR 2R 2 AT [ 32 ) A W R AR
Pl A 5 Re Bk 2 BOC BP0 ) B i
T AT R B 2 I AR PR A DR R B, 4 RBE
TR BAME BRI AL, BE S i — Bk AR A
PR S AR Lk 5C R AL IR Y SRy R, S i
28 SUISUE B 5 45 SR RS A e, e 24 S BN S ) o R
5 25550 PR SR T

2) B IR S B A B A R oAk, X SCER
FL RV S R I, SR 2 IR S U S B AR
PR SR S Bk 1 IR BT [ S 1 H
DA RE RGBT 240 S IR B 2 2] 303k T St
BN AL, S A TR S R0 B[R] 28 38 5 i
KRB IERC B S50 2k, ik 3 FhiE ke 2
SIASPREE T R ) L BR335SR
SRR T AT R R SR A Iy FH €K, 8 5 10 e
e, TRl B REALAN A S L BRI & e HESh T 8E
ARE G B BRI TR AR M) HEBh it
R 765 3L R 29 DA 50 i 7 o) 8 B A 9 X
6.2 HiENARE

1) ZM G HESREG i 5L UL T,
Fenh it sk 5 R RRRZ WAL G BT Rk
TN 2 I 5 0 SR AR S SR AL P R 5 2 )2 90
WILEFRE 30T o ANSCERZEFIRLG SIR A& YLl 5
FRNEE  ShABAL B W 5 R FE | S 2Bk A8 Lo
WIF SR BUR GE . 2 MRhG 8 D B B S



hoE e B o e

Science

- 154 - China  Safety

H35%
20254F

Journal

ARG, W FIE ARG 4 P ARG EE B, BE A
HERS GUSIRIRL AL RE T, S ik 22 PSRN WSt o £k
SVERZALRE Ty, a2 W 2% o3 Bir B L 5 46 1B ) B8
5N E

2) ZH ORI A K S L R AR AL A R
Wit AR IR T 6 IO 1z 5 P i A, a2 B
M Z VR BORFAE , DR, AR R 2 REE
[ PFEFRARH , “ B AT TP TR DU 1 A ol I 2
DRSS AR S3 I3AT REL I | s T 2R TR X i 4 i ik
TR SRR A B, DA O A2 3 RE S ik kAR
WSS IE , 9IRSl TR BE 27 > SR A R S s
SETHRUB FIBNORS E  ZS Rl S 4 R ILS, 1
B ] R IR P L e e A i R A B Sl
P IS FH A0S B2 5 0 S BN S A 55 1) e 25k 0 i

FIVD TR | B 1 Ao B B 7 2 DB R
7 4 it

1) Skt 2R g fn B SRe At
W45 TR BE Rl A, SR T o A BRI TR e i £
VR SAR B S, B2 T TR B 35 R 5 N 2
gy

2) AN R A R B TR Y 1 3 N RE
2G5 E R, #E3h 30 & M 248 Bk 0 24T 55 P R
HHE

3) ARFCHLR] B RS S IR 2R ) ki T
REH AN, LA oA 2 H 35 B0, rTA s R
T B A SRR R A S B BT 2RI N
S N ISR Ab S DR e B

ROHR A, PRIESMEIER P, TZAVELLA K, et al. System criticality of road network areas for emergency management
Infrastructures, 2020, 5 ( 11). DOI. 10. 3390/

DING Lin, ZHANG Hanchao, LI Deren. Monitoring and analysis of urban sprawl based on road network data and high-

resolution remote sensing imagery : a case study of China’s provincial capitals[ J]. Photogrammetric Engineering & Remote

ER,1258% 7T CWo-BP IEEIIRZENRNUBMATRIVNI]. PELZENFEFR,2024,34(10)

ZHAN Wei, CHENG Chunxin. GWO-BP-based forecasting of emergency material demand in post-earthquake transitional

PARIZI S M, TALEAI M, SHARIFI A. A spatial evaluation framework of urban physical resilience considering different

DNEDRD, BN, BN, B F T 20N BBERTRERRRIAL]]). PELZENZZIR,2023,33(3):

GENG Shaoqing, HOU Hanping, ZHOU Zhou. A review of emergency shelter rescue system based on bibliometric

BRI, HEN, BRR, 5 BAMIBIRTARKRN ELSREN]. PELZERNFEFIR, 2021,31(12):

JI Xiaofeng, YANG Chunli, HAO Jingjing, et al. Research prospects and hotspot comparison for emergency logistics in

DING Rui, NORSIDAH U, HUSSAIN B H, et al. Application of complex networks theory in urban traffic network

HUMAGAIN S, SINHA R, LAI E, et al. A systematic review of route optimisation and pre-emption methods for

HU Qian, YEO J, KAPUCU N. A systematic review of empirical emergency management network research . formation and

development , properties, and performance [ J]. The American Review of Public Administration, 2022, 52 (4).

& X X o

(1] KAPUCU N. Disaster and emergency management systems in urban areas[ J]. Cities, 2012, 29. 41-49.
(2]

services ; spatial assessment using a tessellation approach [ J]J.

infrastructures5110099.
(3]

Sensing, 2022, 88(7) . 479-486.
(4]

17-23.

resettlement phase[ J]. China Safety Science Journal, 2024, 34(10) . 17-23.
(5]

phases of disaster risk management[ J]. Natural Hazards, 2024,120(14) . 1-36.
(6]

195-203.

analysis[ J]. China Safety Science Journal, 2023, 33(3). 195-203.
[7]

144-152.

China and foreign countries[ J]. China Safety Science Journal, 2021, 31(12). 144-152.
(8]

researches[ J]. Networks and Spatial Economics, 2019, 19. 1281-1317.
9]

emergency vehicles[ J]. Transport Reviews, 2020, 40(1). 35-53.
[10]

280-297.
(11]

ABUSALAMA J, RAZALL S, CHOO Y H, et al. Dynamic real-time capacity constrained routing algorithm for evacuation



% 10 45 S B 1 B L 7o 0 I 155 -
planning problem( J7]. Indonesian Journal of Electrical Engineering and Computer Science, 2020, 20(3) . 1 388-1 396.

[12] TANG Junging, LIN Huali, FAN Xudong, et al. A topology-based evaluation of resilience on urban road networks against
epidemic spread ; implications for COVID-19 responses[ J]. Frontiers in Public Health, 2022, 10. DOI; 10. 3389/fpubh.
2022. 1023176.

[13] ZHENG Jijie, BAO Fuguang, SHEN Zhonghua, et al. RETRACTED ARTICLE: Data-driven dynamic adjustment and
optimization model of emergency logistics network in public health[ J]. Risk Management and Healthcare Policy, 2022,
12(15) . 151-169.

(14] PETCHROMPO S, COIT D W, BRINTRUP A, et al. A review of pareto pruning methods for multi-objective
optimization[ J]. Computers & Industrial Engineering, 2022, 167. DOI.10. 1016/j. cie. 2022. 108022.

[15] NATH H N, DEMPE S, DHAMALA T N. A bicriteria approach for saving a path maximizing dynamic contraflow[ J ].
Asia-Pacific Journal of Operational Research, 2022, 39(3) . DOI.10. 1142/50217595921500275.

[16] CHEN Min. Retracted Article: optimal path planning and data simulation of emergency material distribution based on
improved neural network algorithm[ J7]. Soft Computing, 2023, 27(9) . 5995-6 005.

(17] MAVROVOUNIOTIS M, ANASTASIADOU M N, HADJIMITSIS D. Measuring the performance of ant colony optimization
algorithms for the dynamic traveling salesman problem[ J]. Algorithms, 2023, 16(12) . DOI.10. 3390/a16120545.

(18] JOSE C, VIJULAGRACE K S. Optimization based routing model for the dynamic path planning of emergency
vehicles[ J]. Evolutionary Intelligence, 2022, 15(2) . 1425-1439.

[19] AMARAL R R, SEMANJSKI I, GAUTAMA S, et al. Exploring the issue of integrating logistics and traffic control in
urban areas[ J]. Transportation Planning and Technology, 2019, 42(6) . 606—624.

(20] DE FRANCESCO C, PALAZZI C E, RONZANI D. Fast message broadcasting in vehicular networks: model analysis and
performance evaluation[ J]. TEEE Communications Letters, 2020, 24(8) . 1669-1 672.

[21] KAYA Y, VENTURA C. Seismic structural health monitoring of bridges in British Columbia, Canada[J]. Seismic
Structural Health Monitoring: From Theory to Successful Applications, 2019,15(1) . 31-49.

(22] RENZI E, ZAMPINO S, PALERMO G, et al. An integrated risk management system for road infrastructures: focus on
seismic risk and network performance[ J]. Procedia Structural Integrity, 2023,44. 355-362.

(23] DE SORTIS A, VESTRONI F, MARCHESINI S, et al. Analysis of the recorded response of a school building heavily
damaged by the 2016 central Ttaly earthquake[ J]. Buildings, 2022, 12(7): DOI. 10. 3390/ buildings12070907.

[24] XIA Dengyou, QIAN Xinming, DUAN Zaipeng. Scenario deduction model of unconventional emergency based on dynamic
Bayesian network[ J]. Journal of Northeastern University ; Natural Science, 2015, 36(6) . 897-902.

[25] a4, BUTER, 8. RERSHNREEBRON . ZNSISRMEELI]. ISR ,2023,8(2) :265-276.
NAN Rui, XIAO Yejing, WANG Jing. Scenario analysis of emergency management: macroscopic review and microscopic
deconstruction J]. Journal of Mining Science and Technology, 2023, 8(2). 265-276.

[26] AZZAOUI N, KORICHI A, BRIK B, et al. Towards optimal dissemination of emergency messages in internet of vehicles :
a dynamic clustering-based approach[ J]. Electronics, 2021, 10(8): DOI.10. 3390/ electronics10080979.

[27] YIN Qi. Design and application of smart city internet of things service platform based on fuzzy clustering algorithm[ J].
Mobile Information Systems, 2022, 2022(1) . DOI. 10. 1155/2022/8405306.

(28] LIU Chaofeng, YIN He, SUN Yixin, et al. A grade identification method of critical node in urban road network based on
multi-attribute evaluation correction[ J]. Applied Sciences, 2022, 12(2) . DOI . 10. 3390/app12020813.

[29] oK&, Tl EFRIDVEMREEAL)]. TR ,2004,15(6) :858-868.

ZHANG Min, YU Jian. Fuzzy partitional clustering algorithms[ J]. Journal of Sofware,2004,15(6) :858—869.

(30] IKIDID A, EL FAZZIKI A, SADGAL M. A multi-agent framework for dynamic traffic management considering priority
link[ J7. International Journal of Communication Networks and Information Security, 2021, 13(2). 324-330.

(31] KHAN A, AFTAB F, ZHANG Zhongshan. UAPM; an urgency-aware packet management for disaster management using
flying ad-hoc networks[ J]. China Communications, 2019, 16(11). 167-182.

(32] HASSIJA V, CHAMOLA V, MAHAPATRA A, et al. Interpreting black-box models: a review on explainable artificial
intelligence[ J]. Cognitive Computation, 2024, 16(1) . 45-74.

[33] KEARNEY S P, COOPS N C, SETHI S, et al. Maintaining accurate, current, rural road network data: an extraction and

updating routine using RapidEye, participatory GIS and deep learning [ J]. International Journal of Applied Earth



hoE e B o e $35%

- 156 - China  Safety Science Journal 20254F
Observation and Geoinformation, 2020, 87 DOI.10. 1016/j. jag. 2019. 102031.

[34] SUN Bin, GENG Renkang, SHEN Tao, et al. Dynamic emergency transit forecasting with IoT sequential data[ J]. Mobile
Networks and Applications, 2023, 28(6) . 2015-2029.

[35] RAJAN K, KUMAR K S, KANNAPIRAN T, et al. Intelligent traffic management system for smart cities utilizing
reinforcement learning algorithm[ C7J. 2022 ASU International Conference in Emerging Technologies for Sustainability and
Intelligent Systems (ICETSIS). IEEE, 2022. 170-177.

[36] ROLF B, JACKSON I, MULLER M, et al. A review on reinforcement learning algorithms and applications in supply
chain management[ J]. International Journal of Production Research, 2023, 61(20): 7 151-7 179.

[37] RITEITEM, RA. EFREZ INRIV2@ERANDEZERSHEARI]. RESH,2024,23(2):
182-193.

ZHU Shiwei, YE Baolin, WU Weimin. Review and simulation of short-term traffic flow prediction methods based on deep
learning[ J . Software Guide,2024,23(2).182-193.

[38] CHEN Saifei, FU Hui, QIAO Yan, et al. Route choice behavior modeling for emergency evacuation and efficiency
analysis based on type-Il fuzzy theory[ J]. IEEE Transactions on Intelligent Transportation Systems, 2021, 23(7):
6 934-6 949.

[39] 200, FRR, ®ES. L2 RKENH MDA REREENEL)]. PEZERNF SR, 2023,33(5) : 158-167.
CHENG Fangming, WANG Chenchen, YUAN Xiaofang. Evaluation of urban emergency management capabilities from
perspective of safe development[ J]. China Safety Science Journal, 2023, 33(5). 158-167.

[40] CHEN Yingxin, LIU Xin, TADIKAMALLA P R, et al. Evolutionary game analysis for multi-level collaborative

governance under public crisis in China: from a value perception perspective [ J ]. Risk Analysis, 2024, 44 (3).
582-611.

EEBN: KFH  (1995—), 5 Wy e, HEsE A, F B )7 1n) S RL Rl %
5 Y 28R SUEARE AR . E-mail :202231250021@ mail. bnu. edu. en.,



