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Resilience Evaluation and Improvement of Zhengzhou Transportation System Under the Con-
cept of Resilient City

LU Jingyuan, DU Jingzhou, GUO Dongliang

(Zhengzhou Urban Planning Design & Survey Research Institute Co., Ltd., Zhengzhou Henan 450052, China)
Abstract: In the context of building resilient cities, it is an important task for urban planning and construc-
tion to assess resilience issues in urban transportation systems, and formulate targeted safety improvement
measures. By summarizing the concepts and characteristic attributes of transportation system resilience the-
ory, taking Zhengzhou transportation system as an example, this paper proposes a resilience evaluation in-
dex system of Zhengzhou transportation system that includes 8 primary indicators and 22 secondary indica-
tors, including hub system safety, external evacuation guarantee, emergency channel support, road network
resilience, public transportation support, traffic safety, transportation facilities resilience, and traffic emer-
gency response, then analyze the current status of the safety and resilience of Zhengzhou transportation sys-
tem. The resilience improvement strategies of Zhengzhou transportation system are formulated from seven
aspects, including improving the safety of the hub system, building an external three-dimensional disaster
relief network, increasing the diversity of key channels, improving the robustness and redundancy of the
road network, enhancing the safety of public transportation services, increasing the functional diversity of
transportation facilities, and improving the intelligence of transportation emergency response. The research
results are of great significance for comprehensively improving the disaster prevention and emergency re-
sponse capability of Zhengzhou transportation system, and will also promote the resilience assessment and
capacity enhancement of the urban transportation system.
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Tab.1 Resilience evaluation index system and evaluation results of Zhengzhou transportation system

HRARR A X
g PR

BAEEEES
5 IS X
E1=L7N

WS WItAREB=HREFER

| BABERE %Ei\ BE MM, BIRES0SBREER ﬁiﬁ@?ﬁﬁf@ﬁﬁ5§§§\%MEﬁﬁﬁ
T DMRE: BHER0SBRERR SRR A
1w , M, EEAR=HM, HI<0min  AEZERTSIR. B Lo
2 R EEEEEE L EE WM EEARM, HEsmin  SEE97-106 min, vk n o2 ML
e SMRE, EBH R, A4S min  H7MEE 5377 min e
- IMET . RT3 N N
3 FIAEEE  smu  zm . e =35 SIS TRRRI
e MRE. BERR<F 2
- , T, BESE= N, BEEE 5 I XN BB R B
4 AAEERR RRL ke wi—m moe=t, REEEs Sac 01 K, BEORETES
- ? INRE, BETRA. REREos AOBE=2K EHRRIE, ZHMTE
A , LT, BEE=50% LR EERS, 8
s BE REROELAN BER em we—m mmE= P >50% b, k. RSB
v =r R MHRE, BER30% HREEEERE
] BATEE o aw BOBREE AT,  ARAMBASERS T
QP = - FHRBFRSER SURE
MG, ABBBE=0.5 km-kn” g%éﬁﬁﬁfgﬁﬁ
7 NAREREE TaEM  TE UMK NRER®E=03 km-km’ UK 0.5 kmekm? oh jz 53)1 j*t;é; X Jig p
S IHRR: FAEEEE<03 km km” mERE
i L .
o SN, LEBI<20%; TREXERBE B XA
BERNAM g HE » \ ERETM, AHH5
8 REH T2 WME—HR. LEHI<40%; 45% fraldian N
P s p= WEREEASBES,
t HBl=50% RARERELEES
M. AHEIR=13 m’ A" s —
9 AHERER AN R H—. UERS8me A S A @?gﬁﬁﬁﬁ*”?
HIMTRR . ASER<S m A
BE y MY . BE=8 km-km® . o o T
0 % EEREE  LST EE WM BESknkn’ HHRBER GO’ gt
Il T MHRE: BE<6km-km?
, . s \ BRI G E,
1 B ﬁ%@\ =8 gﬁihfhfﬁﬁ% FHBB LTS, %
o S MR
WHHERE e BEE=50% . . sk v 2
1 EiS00mE AN  BE WM. BEE=35% DK 16.8%, NEBEEER, B
oz SMRE, TEER<35% FHX 18.2% EREMERS
e T, BEETR=3 N
o, PEEER sae mm Mg ERA=R 100343468 ERERE T, 2
%é - MMTRE: EERR<2F
. e , T, B30 km-ko
TR i BEE  2E wR—f BES20knkm SEEEE Ak’ ASSERS AR
= - HURE: FE<2.0km-km®
VRPN MY, BEE=95%
AT - .
15 500 m 7 % 5% TR EE UMK BEE=90% IO X 100% PERERS TRMRS
i HMURRE: BEERI0%
— M, FETE<1%
6 sm COREETE p@w mE WA SRS 1% RBEHTLREBE
Ty s FMARE: FETE>3%
ﬁﬂé ./_\T» N— 7 'E'| N N P . o _ Y
o KE REERAR OERR en R BRI SREREE ERES
. , MR, —— SRR BI=95%
18 NEERZE BEE. oo gu g k5P LE=0% 100% AR
. MAAE  mEt MR, —— £ B<90%
2 NN N N . N .
'S T T D o SEE R
©ORR Tgawn  owen M W, Bik hRE
o T BE R EER M
N3 it e BETE = ] o i A0 A6 T i S 2 =k =
2 hISERR R e BAREEUHRIGN  AIIES, OB
: — 3R
no o TRREROUES wm FHARENNATNE  CBRGMIKE R
b
E’%‘ AN sk g%’l‘i\ P 0 ab T
»n R xﬁﬁ%}f&?ﬁd{ ERE. B T B )Q%E%% BELKEH
K =

RE 7]

SRR TR RS SN T =2 s v S

RESHYL MR Sk



Atk
i

F R X A% U DX B W 25 X A 5.5 km-km?,
BEEMTREMARE. ZHURNASBEE®T
RERANENET), FEX. €KX, =
tXEEBEEAOREXMNEBENTRERTH
—HhNaR, BEREMEMFR, £ R X
FERRE S 11:37:19:33 89 “hER" &
W, THRERFAITS, KELLHHLER
48%, T8 ERATA 15%~20%H ESEHE ,
ERR MR MR ZE.

5) ARARERBRUEMES, BH™
HEXBLIAMAE, ANTEREERF
P

KM T D X AR LR MR E A
3.4 kmekm?, ZE¥5500 mBEE100%, =i
% B ELLBINILE 100%, RS TUE

F2 20162023 B HBEMMEHEEE

Tab.2 Passenger volume of Zhengzhou East Railway Station during

holidays from 2016 to 2023
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Tab.3 Connectivity between major passenger transportation hubs in Zhengzhou
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Fig.1 Freeway network and urban expressway system in Zhengzhou
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Fig.2 Coverage area within 5 km radius of freeway entrances and exits in Zhengzhou

v N 7 pEC «/‘\—\
Ex
ol =
e SHXLE
T VEEd |
FRX ﬁk RS
*:j« N-" [TY] =Nl
Y it =) 2 )
X (Sox | w22
HEH M=EX
HFH
A M E R
[ 4
i 235
= %
[
-

3 N ERE SRR A AIA TR R
Fig.3 Assessment results of accessibility resilience of Zhengzhou comprehensive

transportation hub

SRR TR RS SN T =2 s v S

RESHYL MR Sk



[ e =

1202 Jequeldes G'ON ZZ'(0A BUIYD JO Hodsuel] uedin

ALEHWR okl 141 19 WD 10] 1

—_
(0]

e

MEHX

NREREENESR
==
| E—yid eE
0 —#&
[
N =

El4 MM 2ERBEIMEITGER
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Fig.6 Assessment results of density resilience of Zhengzhou
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Fig.5 Distribution of disaster-prone emergency roads in Zhengzhou
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Fig.11 Multi-network integration of rail transit in the Zhengzhou Metropolitan area
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