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Fig.1 Location of the Qingpu District in Shanghai



goooooooon
[1] Wang JF, Li XH, Christakos G, Liao YL, Zhang T, Gu X & Zheng XY. 2010. Geographical detectors-based health risk assessment —
and its application in the neural tube defects study of the Heshun region, China.
International Journal of Geographical Information Science 24(1): 107-127.
[2] Wang JF, Zhang TL, fryeBi 20 ndumesskimef soatiaksiratifice hetarpenaiin fgolagical Indigatorsh % AnG-24.
BlOODO00DOooOo. 207000000000 gn. oogn 72(1): 116-134.

[Wang JF, Xu G001 FEGedeiiddr i Brintil i i petirl. Acta

% 0.26™,
y RS WIS EAE

21 BRRBE

D e g5 P fRAn ik R 5%k, © 48
Wk R M-S RAIEA—N BRI
R G, HABRUES AR RE 2 7 K8 B BN
e B AUE B A Hr, A bR A N
B RGN WA ER T a-ES RGN
55 1R A TBOR B 4 N E L 2 1 RGBT R
I 55 2 1 R e R 3R T AR e i I | B 2 1)
PEAR BN 93 24 T 0 1 2 ] 3 5 2R 48 B R s
Z RGNS R R A R J1-IRAS -1 K27 (PSR
[R5 BT AE SR, DRI, B e e B -3A 5G
(SEE)” 1 [k /3 —IRAS - 2" 15 4L 1) 22 [R] 1 e N
RISV AR E R (R D @ PR
FRIGIE o A 5 IR 38 L T VPAN FE AR E 1) PR i,
K F Pearson AH G 73 B % FiAL) 22 (14) Sy N A0 i H 4
PREEAT KL I8, B R SR BR HEAT SRR e B IE4h
O, LN H AR AR B IEAH OGO R,
JEHHE AL 53 HT (Data Envelopment Analysis, DEA)
P BRSO FRFR YT IR P AT R AR %

D G5 PV 1 S BRIE o ST R DEA A5
R Xt 2R RGNS PEEAT VA . 25T AH
X %R PFA 45 7 ( Charnes Cooper Rhodes Data En-
velopment Analysis, CCR-DEA) 1 %fi £ 2 43 Bt
B & B HI 20T B TR RN ok X 7 A Rk
TG R /N s G 55 1 e DR HE ) @™, AE 5T 51 N 6)
PLAE X RCRPEM 7 ( Aggressive Cross Evaluation
Data Envelopment Analysis, ACE-DEA) %} CCR-
DEA B84 g 47 12 1E A L 85" 29 72 Ik ACE-DEA
RS “GROR He /N J U o B g A0 A 3 BBV B T i
J5E B M 38 1) T &5 R s K T R, A A
TR A £E 45 28 XU VAN B 8 (Entropy Weight Data
Envelopment Analysis, EW-DEA) %} ACE-DEA #&
BT S0, AXF:

E; =0E,+(1-0) )" nE,

A, ESREE k ANV BT I S5 S IE 55 TR0 6
RV R EL 0€[0,1], B 5T 2 18 28 5 55 1 AL O
N 0.5 By RN kAN VP B T0 IR I 55 M 0
re AP R RS E s E, R AR kAT

G AR o O e e 0 RO B8 i
3 e

5 UE ACE-DEA 58! K ¢ Bk T BOFAN 245 R
i i 1) /8, SR ] GeoDa095 B A4 25 1] [ #H ¢ 43
BTIERTIZ 71245 380 1 Jfe 55 1 25 18] 4R SRR Ak 2R AT A
FC» TIEILITHR [20]

30 e 55 14 75 [8) 49 S b 28 52 1) [R) 2% 40 AT T
SR FH PRI 28 1 Oy A X oAt RS R G
551 X8 2y 3 B W€ i da b 1% 07 VR T AR A
FHEG AL AL, @I R ¥ 723 A & AR LA
WU 2 PR 7- 18152 BRI SRAE A, A o A ISR [26]-
SR FH 1 B 2 () EA] 28 i i 55 1 1 2 1) A% S A 9
AT B B 55 A0 DX AT 2 A o) i 55 1k 1 2 1) 4 S T
I FERE AL Bk, AESRANAE SR 1 2 N7
TAEFE 11 MERIHEATRAEGE 2D,
22 FAERIEELH

DEHR K. © HhE 2 (a5 3R
1 2018 4 1:5 000 k3R FI BLIK Kl DEM ¥ >k
T %0 5 RS 5 R B O Chittps://www.
resdc.cn/data.aspx?DATAID=217). @ &40t
BH: 2019 FRCHE R X G FEENHFHX 285
THFE ST X AR e 114 5 )G X R4 5%
T2 )T T DX B 0 2 45O 75 TR DX I 4 25 )
(www.shgp.gov.cn/stat/)) 55 . @ A& F' I Aff £ 4
AT 3 A e 2 B S R T A B A A 52 ) ik 5
A2 R P A R TR BRI T R R
A [ 58 WLEE i AR S B AR S N T 2019
F7~10 AT Z 5 A7 & (L1 485 43,
AR 95%)

DEAEAE, © SRECE kA E i A
Fi A B FE ( TD/1014-2007) ) ( www.hbba.sacinfo.
org.cn) X H A4 AT L, [l L ARHEL, FHE, R
FHb A2 38 A . KA R R L 8 2. @ ok
= B 5 ¥ A% ot v 30 m A% B, £ R Frag-
stats3.3 PR HE N B HhBE B A SO 4E 5. 1
B, & FIH ArcGIS 25 [H Sit Thfg it
HIEREE. @ RHATEBUR B BT A I 18] B
AIEAE F A7 (] AT A 1 B AR E

3 ZRE5

30 AABRHENHS-ESRGRB NS R
2
DS IR DI 4 222 25 R 40 fe 55 (Socio-



Administrator
高亮

Administrator
打字机文本
地理探测器正确引用：
[1] Wang JF, Li XH, Christakos G, Liao YL, Zhang T, Gu X & Zheng XY. 2010. Geographical detectors-based health risk assessment 
    and its application in the neural tube defects study of the Heshun region, China. 
    International Journal of Geographical Information Science 24(1): 107-127.
[2] Wang JF, Zhang TL, Fu BJ. 2016. A measure of spatial stratified heterogeneity. Ecological Indicators 67: 250-256.
[3] 王劲峰，徐成东. 2017. 地理探测器：原理与展望. 地理学报 72(1): 116-134. 
[Wang JF, Xu CD. 2017. Geodetector: Principle and prospective. Acta Geographica Sinica 72(1):116-134.]

Administrator
多边形线条


oo #

B

R1 2018 FITENHE- AT RGBT EI AR

Table I  Assessment index system of social-ecosystem vulnerability in each administrative villages in 2018
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Table 2 Geographical influence factors of socio-ecosystem vulnerability for administrative villages
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Table 3 Vulnerability of subsystems in Qingpu District in 2018

i 551 5 4% B4k fifE 55 1 2418 AT B R A X 38 T Bk TR o5 EE/%
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2% (0.711,0.746] 0.734 29 103.53 15.49
3% (0.623,0.711] 0.682 49 195.57 29.25
4% (0.538,0.623] 0.577 37 119.47 17.87
5% [0.404,0.538] 0.465 38 128.85 19.27
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Table 4 The coupling analysis of vulnerability grades and influencing factors

lZfﬁ g% Y() Y7 YS Yll Y9 Y4 YIO
FHRXIR e 0.446 0.269 0.115 0.329 0.584 0.326 0.358
FOEEY 0.459 0.258 0.126 0.308 0.572 0.338 0.369
Heg 0.449 0.246 0.175 0.215 0.569 0.345 0.372
i [ 4 0.455 0.281 0.205 0.229 0.557 0.366 0.395
[ 4 0.385 0.314 0.459 0.217 0.507 0.397 0.337
oK 4 B SH 0.315 0.210 0.511 0.262 0.451 0.401 0.468
FEAENE 0.324 0.235 0.469 0.259 0.449 0.386 0.459
bt 0.339 0.219 0.485 0.253 0.432 0.412 0.447
X I, S 0.512 0.345 0.411 0.401 0.495 0.450 0.455
S 0.499 0.348 0.109 0.354 0.502 0.259 0.451

SR 0.642 0.195 0.516 0.358 0.265 0.491 0.311
HIMX 0.475 0.304 0.284 0.331 0.532 0.394 0.428

E: FEBAKSHR, TR
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Table 5 The coupling analysis of vulnerability grades and influencing factors
X35 TRA Y r; r Yy, ¥, Y, Yo

FRX e 0.387 0.259 0.188 0.169 0.511 0.115 0.438
ZUF 0.212 0.208 0.109 0.161 0.586 0.074 0.354

Ao 0.145 0.186 0.125 0.175 0.689 0.106 0.341

FHrh X i, e 0.336 0.393 0.274 0.311 0.497 0.325 0.498
P23 0.301 0.328 0.227 0.264 0.457 0.247 0.468

Ao 0.299 0.337 0.241 0.301 0.448 0.295 0.457

FHG X, e 0.454 0.232 0.438 0.194 0.396 0.428 0.404
P23 0.421 0.228 0.425 0.148 0.336 0.417 0.333

Ao 0.409 0.214 0.412 0.186 0.298 0.398 0.347

X 4 0.396 0.279 0.267 0.235 0.435 0.279 0.413
2 0.365 0.255 0.254 0.191 0.460 0.246 0.385

Ao 0.381 0.246 0.259 0.221 0.478 0.266 0.382
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Table 6 The governance patterns of geographical types and governance for social-ecosystem vulnerability in Qingpu District
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Geographical Impact Models of Spatial Differentiation for Social-ecosystem
Vulnerability in Urban Water Conservation Area: A Case
of Qingpu District of Shanghai

Ren Guoping', Liu Liming’, Li Hongging’, Ji Xiang', Zhao Xu'

(1. College of Urban Management, Hunan City University/ Hunan New-type Urbanization Insitute, Yiyang 413000, Hunan,
China; 2. College of Land Science and Technology, China Agricultural University, Beijing 100193, China; 3. School of
Public Administration, Hohai University, Nanjing 211100, Jiangsu, China; 4. College of Resources and
Environment, Fujian Agriculture and Forestry University, Fuzhou 350002, Fujian, China)

Abstract: This article introduced the ‘input-output’ efficiency theory and constructed the ‘SEE-PSR’ frame-
work for the analysis of social-ecosystem vulnerability in the village area in Qingpu District of Shanghai. The
data envelope model, spatial autocorrelation model, multivariate Logistic regression model, geographical de-
tector and hierarchical cluster model were used to analyze the spatial differences of social-ecosystem vulnerab-
ility and its geographical impact mechanism in 184 administrative villages in this area. The results were as fol-
lows: 1) The ‘input-output’ efficiency model based on entropy weight aggregation crossover was more reliable
and accurate for the evaluation results of village social-ecosystem vulnerability. The vulnerability of the social-
ecosystems in the administrative villages showed a trend of gradual decline from east to west, with the average
value of vulnerability of 0.583, and the vulnerability of social subsystems became an important reason to limit
the decrease of the vulnerability of the social-ecosystems in the region. 2) Geographic factors still had an im-
portant impact on the spatial differentiation of social-ecosystem vulnerability in developed villages. The dis-
tance from the center of Shanghai, the distance from the Dianshan Lake, the distance from the center of Qing-
pu District and the area of water area were the four dominant geographical factors affecting the vulnerability of
social-ecosystem in this area. The geographical influence presented the spatial difference of system structure,
the substitution of type attribute and the transformation of degree. 3) According to the cluster analysis of the in-
fluence of geographical factors, the spatial coupling types of social-ecosystem vulnerability factors were di-
vided into 10 types. The multi-geographic factor coupling influence classes were the main decision type, which
presented the multi-cyclic regional decision patterns which were dominated by the central multi-factor and co-
exist by the single factor on both sides. According to different types, a feasible way to regulate the vulnerabil-
ity of regional socio-ecological systems was proposed. The results of this study can provide scientific refer-
ences for urban suburban rural space reconstruction and regional sustainable development with ‘strict protec-
tion and vigorous development’ conflict.rban suburban rural space reconstruction and regional sustainable de-
velopment with ‘strict protection and vigorous development’ conflict.rban suburban rural space reconstruction

and regional sustainable development with ‘strict protection and vigorous development’ conflict.

Key words: socio-ecological system; vulnerability assessment; ‘input-output’ efficiency model; geographical

factors; geographical impact models; Qingpu District of Shanghai





