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Abstract

As a southeast coastal city and an important port city, Ningbo’s vulnerability analysis and evalua-
tion of the causes and dynamic trends can provide a scientific basis for reducing urban vulnerabili-
ty and promoting urban sustainable development. The analytic hierarchy process is a decision-
making method that decomposes the elements related to decision-making into levels such as goals,
criteria, and schemes, and conducts qualitative and quantitative analysis on this basis. This paper
uses the analytic hierarchy process to determine the weight of the evaluation index, and uses the
comprehensive index evaluation method to calculate the urban vulnerability index. By analyzing
the dynamic change process of four system vulnerability and urban comprehensive vulnerability in
Ningbo, it can be concluded that Ningbo has a good ecological environment and good economic op-
eration, but the investment and construction of social infrastructure still need to be improved. The
comprehensive vulnerability index of Ningbo shows a downward trend from 2012 to 2021, indi-
cating that the quality of urban development in Ningbo has been greatly improved.
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Table 1. Ningbo urban vulnerability comprehensive evaluation system
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Figure 1. Dynamic change trend of vulnerability of four subsystems in Ningbo from 2012 to 2021, (a), (b), (c) and (d) are
vulnerability of ecological environment, economy, society and resources respectively
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Table 2. Vulnerability index data of ecological environment, economy, society and resources
2. EEME. &% tx. BRREMEEREES

FEhy A E 55 e L 2010 DG (=R LIRSy [EODREE (= PRI VEFE 2
2012 0.8438 0.6587 0.7008 0.7325
2013 0.7124 0.6724 0.5789 0.7000
2014 0.7403 0.6208 0.5227 0.7766
2015 0.6404 0.5284 0.4923 0.5594
2016 0.6058 0.6396 0.2577 0.4159
2017 0.4871 0.5488 0.3263 0.2924
2018 0.4640 0.2860 0.3106 0.2286
2019 0.1930 0.1470 0.1122 0.0425
2020 0.0152 0.0305 0.1250 0.0707
2021 0.0111 0.1367 0.1330 0.0334
- Wi gr A e g itk
1
;531 0.8
i o6
i
£ o4
0.2

0
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Fhr

Figure 2. Dynamic change trend of urban comprehensive vulnerability in Ningbo from 2012 to 2021

2. TR 2012~2021 SEWTH R A MR SS I RIS TS

f BTG TR 2012 45 3 2021 457 P T R T 25 6 e 55 PR Fe AU b T I R 1) R RS, TSR A
FEMEFRE N R B T RIS T RGAE SR, Q0. AR AT R KR IPIRES,
AT T 2R RN T TP B RR PR S T I8 2012 3] 2021 42X 10 £ AT 2%
71, SEA BT IR R R & s, B ST, S ER A YR R R
HENRES LRIAIRTRE ), AN —BEARFFERICRE; BHEERFHA LKA R, HEHF
MR FRIENIEI1: G5V ERMAIE 7SR, BRI 1 S ZH IR R 5 & [15] . bh hix i
AN W R kN TR A3 T AT 2 0 T e SR SR TR S, A T T (3T TR R R RE IR B T R
SR, R AT T T I T 4 A S I S A

TN T RGN TR R AR A AW E 3 fn, B NERIAL, 7E 2012 4R 3 2019 AR 0H), T
T [ 22 G 553 1 R A A5 R B e 55 1 3o 3 T 2 B R S M R BT R IR, SR (5 B 70% 5 A, W AL T
AELFMEIRE . 7E 2020 FE 2 J5, o MEggvERI DTBRA R I N, 7E 2021 FEEAIL R | 50% A AT, 1A

DOI: 10.12677/0jns.2022.106128 1154 H ARl =


https://doi.org/10.12677/ojns.2022.106128

EVTINE

MBI VER TR R AR TR E, XL R & TR MRS 5. SR BT, TR aE
SITEMATMESH S E RN ET.

100% II III II III "0 B l. — II

90%
80%
70%

60%
m RS

i; HANSFIEHEE
- BRI

" TR IR
20%
10%
0% _—

2012201320142015201620172018201920202021

FH

Figure 3. Trend of vulnerability contribution rate of Ningbo urban subsystem from 2012 to 2021
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