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However, they face severe ecological risks due to drastic changes in land use, large-scale urban construction, population
concentration, and resource consumption in the process of urbanization. Conducting research on ecological risk assessment
and management control is crucial for regional ecological civilization construction and high-quality development. Therefore,
in this paper, the society-ecology system framework is introduced to explain the formation mechanism of ecological risk, and

an ecological risk assessment framework based on '

' endogenous-exogenous-control" is constructed, the spatial and temporal
characteristics of ecological risk in Jiangsu Province from 2000 to 2020 were measured based on multi-source data. In the
end, the paper considers the current situation and changing trend of ecological risk, and puts forward regional ecological
risk prevention and management strategies. The research findings are as follows: (1) The theory of the social-ecological
system is helpful in deepening the understanding of ecological risks in rapid urbanization areas. Based on the characteristics
of complex sources, multi-receptor, and diverse expression of ecological risk in rapid urbanization areas, an analytical
framework of ecological risk integrating " endogenous-exogenous-control" was constructed, it can play an active role in the
diagnosis and management of ecological risks in the rapid urbanization areas. (2) In the past 20 years, the endogenous and
exogenous ecological risks in Jiangsu Province were increased, while the controlled ecological risks were slightly decreased.
The integrated ecological risk was characterized by “high in the south and low in the north, high in the west and low in the
east”, the high-value areas are mainly located in economically developed, densely populated urban centres and
environmentally sensitive areas, and the risks have generally increased, the low-value areas were mainly distributed in the
water wetland, the suburbs of big cities, and the areas along the main traffic routes. (3) In the ecological risk types in
Jiangsu Province during the study period, the percentages of continuously decreasing, fluctuating decreasing, stabilizing,
fluctuating increasing, and continuously increasing were 18.79%, 2.96% , 57.95% , 15.88% and 4.41% , respectively.
Based on this, the ecological risk management and control zones can be divided into five categories: ecological risk
emergency management and control zones, strict management and control zones, dynamic regulation zones, preventive
management zones, and sensitive monitoring zones, and the proportion of each area was 12.05%, 2.19%, 64.42%,
16.11%, 5.22% , respectively. In a word, this study provides a new perspective and method for analyzing and assessing
ecological risks in rapid urbanization areas and also provides a reference for ecological risk management in rapid

urbanization areas.
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Fig.1 Ecological risk identification framework based on Society-ecology system
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Table 1 Data sources

Hols 2 ikt G S
Data name Data precision Data sources
W%
AR 30m o1 M BB (CLCD)
Land use data
IH— LA B £ 30 LANDSAT/LT05/C01/T1 _TOA, LANDSAT/LC08/CO1/T1 _
Normalized difference vegetation index m RT_TOA
TR EAT D s L ] 5 5 0 e SRR 2 5l o0 - v B I R) 51 38 AR I R
Nighttime-light data RJXT R4 (1984—2020) 141
Mo " MODIS/061/MOD11A2
Land surface temperature m MOD11A2 V6.1 Hbg& iR B 7™
PM, 5 N FEI 52 7 TS SR 22 AR 10 o 5 4 B 5 B P
m
Particulate matter with aerodynamic diameters < 2.5 pum B4 (2000—2021) 42

— TR B T LEASFRGEIR L AR, 1T IR Ge AR 4

Socio-economic data

2.3 BT
231 ABNEITFHIERA R

(1) PPN R bR IR R A

BET AR TR AR AT, DR T T b DX A 25 AU P 5 ) 2R S PR AR R AT PPA, AR AR TR T ik
WL 2, Horp NAEMERXES I 2 A S R G @R AN B9 VORS BB EV( Ecosystem Vigor) &7/ 4E & REL1E
01, A — A BFE BRI ; EO ( Ecosystem Organization ) £/ R G 7, 12 F Fragstats 3  111E 11
Shannon ZAEPESE L (SHDL) (RIS SR 734540 ( AWMPFD ) | Shannon H2J PE 840 (SHEL) R4 JE
$8%0( COHESION) | & JEE 5 %1 ( CONTAG) FENE S W 22 ke R 5% 00 e e L ; ER ( Ecosystem Resilience ) 3¢
ANEBRGWE 1 RS REGRIEDY RS R A B R G Z B S SR [ FR IR R E W fE
71 ; ES(Ecosystem Services ) FREBRG MRS , LA v b A T B I G P AR TS R g B R SR 5
MR RNIA, 45 G VLI E PR AT E AT R A S R GRS Ml AR XU 5 A TR A
RN 5 R 2 A YR B IR AR, o A TR R BOA [a] = R 5 ORISR B2 455 1 (8] KT 6 0 A kA7
BIE" S P R0 50 3 T 45 S Bk 5 | 5 Google Earth Engine, GEE) -5, LI B [E]F51#) MODIS TR ¥
A B A5 B b R R O I v 25 R R A A L P TR S R X Y s R T Y B 5 NS
Az TG R UG PM, s WRBERAE Y Fs il o XU A 55 A A AR R Bt Y5 e B A = AR, Horp 2k

http ; //www.ecologica.cn



18 44 TR A AT A S R G T PR T A b DX AR 2 KU AN 5 R O X —— LAV TR 0] 8143

AS TR N K2 Pl oo i T PR A B DX S f 2 i S0 SRANE s BRI B3 2 PR B i AR 3 R R BRR DL RAE
T YBA PTG K AL BEAR Az 3% BB AL PRASRAL

R2 ETUREMESMNEE-EHE B RE N T X A SR N ERE R

Table 2 The ecological risk assessment index system of “endogenous-exogenous-control” in the rapid urbanization areas
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Table 3  Type of ecological risks

KUY Type of ecological risks [l Division criteria i3 Characteristics

R R (1%L Continuous decline type (type 1) AL, <OAS, <0 M A R L T et 3
Wesh FREA( T A!) Fluctuation decline type ( type IT) JAL>0N T AL<OAS, <0 G 2SR 2o FIERER NN N
FasE R (111 &) Stable type (type IIT) AL=0AS,=0 He 25 KU A R 2

Wesh BT IV #) Fluctuation rise type (type IV) IAL>0N I AL<OANS, >0 A S XU W sh R Bk T
F52E A (V R Continuous rise type (type V) AL=0MS,>0 He SR RS |- T a3

233 EEKEEESIX

R T S I T IR S5 A A AU I 0, S AT R £ 2 285 KU 18 17 %o, AR AR VT A A5 KU S 2
RIUIATAESREE T X, B S B 27T B, HLAT AR Tl 7 ) 45 BRI A 8 05 9% T g
PRI 8 426 R T LU -t i A7 A 25 XU R 4 4 o el A 28 DU S5 R XU, S R ] LAAS ) 23 For e AR -2

T AR i — PR R R AR X AR A P X B AT X P A B DX MR M 4 X 5 A ] 56 3 )
BErIX (%K 4),

x4 EFRREESX

Table 4 Ecological risk management zoning

B4 IX. Management zoning #14 Combination types $ 15 Zoning characteristics

B 245X Emergency control area IV—V, V—V, V—IV, IV—IV PRUIR IR P88 45 v, L XU 2 1 i g 1X 35
FEAK A FE X, Strictly control area V—II, V—III, IV—I, IV—II, IV—IIT  BR XU A A g, XU 25 A RS 1) X3
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Fig.2 Spatial and temporal distribution of ecological risk in Jiangsu
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Fig.3 Ecological risk types and ecological risk management zones in Jiangsu
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