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Establishment of an ecological security pattern in the eastern developed regions:

A case study of the Sunan District
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Abstract: Humans and nature are in an organic and dynamic equilibrium, and human beings must respect, conform to,
and protect nature. However, along with continuous economic growth and urbanization, our country faces huge pressures for
resources, and the environment and ecological systems are under serious threat. How to protect ecological security has
become a focus for our country’s sustainable development. Urban expansion is an important driving force of land use and
cover change, and high-intensity human activities have greatly altered the structure of natural ecosystems, decreased
ecosystem service functions, and seriously threatened regional ecological security. In recent years, a series of environmental

problems have arisen, including habitat fragmentation, biodiversity reduction, and water pollution. Therefore, it is of great
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importance to identify ecological land and establish an ecological security pattern for regional ecological protection and
sustainable development. Although there are a lot of studies about ecological security patterns in China, in most cases, the
research scale is at the municipal or county level, and there are few studies at the regional scale, especially those aimed at
the eastern developed areas. The study area of this research was the Sunan District, which is in the south Jiangsu Province
of eastern China. It is one of the most developed and modernized regions of China with a GDP close to the level of other
developed countries, and the proportion of its urban population was 75.9% in 2016.In such a fast-growing region, it is
essential to establish a landscape security pattern for the coordinated development of economy and ecology. Based on the
ecological background characteristics of the Sunan District, this study quantified and mapped three ecosystem services,
namely biodiversity conservation, water resource security, and soil conservation, and classified ecological land into five
levels (very important, important, relatively important, general, and not important) using a GIS spatial analysis method. In
order to reflect differences in the impact of different land use patterns and intensities on ecological resistance under the same
land use coverage type, we used nighttime light data to modify the basic ecological resistance surface which was obtained by
the expert scoring method based on land-use type assignments. The minimum cumulative resistance model was used to
identify ecological corridors and buffers. The ecological sources, buffers, and corridors, collectively, made up the ecological
security pattern for the study area. The results showed that the area of very important ecological land was 6365.92 km” and
accounted for 22.97% of the total area. When very important ecological land above 10 km’ was selected as a source, the
total area was 5313.31 km’ and accounted for 19.17% of the total area. The ecological buffer area was 8458.79 km® and
accounted for 30.52% of the total area. As for the ecological corridors, about 31.82% was farmland, 19.06% was forested
areas, and 17.27% was a water body. We believe that building a comprehensive security pattern of critical ecological lands,
with the advantages of spatial linkages, is an efficient spatial approach for species conservation and landscape optimization.
Therefore, our results could provide a scientific reference for regional ecological and spatial layout planning for future

sustainability.
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Fig.1 Location and present land use types of the study area

http ; //www.ecologica.cn



4 JAE = 39 %

3 B M X A H R 2R R T A T A A O X SR AU B A R it | R Tl A il | & Al &
Uit . BT LA, SRR L IX 205 T S Bl R SR AN A ) Y 28 % FR PR R 3 S e B i S T el AR M Ak
1] Tl Al AR ) SAFA O, 7645 5 T AR S B 1 bl sy i i, e P4 A T ST I 301, A 6 e IS 1
LRV RLRN AN S8 3 AT BRSO , 255 A K E M e R HTS . 2013 4%, 28 v [ [ 55 Be [R] 3, v 1 1 5
JE R 22 B A (i AR IR B3 XL ) B s 3 o 28— LA A 1y T2 Y DX O 3 1 =t A
S, {H R XN T B R MG AR I, DR e R T B M R M HIVE L R, AR A AR
RELIRTT , 2E WU S e A, 3900 e T AR 4 o, b b M) P 854 15 2 T A1 J) 728 1 7 A K b 3 2 S A s TRl
TEAE SOV BT 50T T BT IR BRI 2 ONNR | A 285 G 17 25 (] T, g A T ) A 2852 At J X R e 3 i s X
SV EAESHI L ERAAREE L,

1.2 Bl f ok 2

AT Al B A 95 - 3t R PR B (AT O R Bt A OGB4 AR S B ok

U U B AR 1

F1 BUEHA
Table 1 Data description
K ey B[] Kk B Kt i Fi&
Data type Year Data precision Data source Application
FHF IS Land use type 2015 4% 1:1J7 A T R A R A A= S AR B, B T A
DMSP_/OLS, BT B 2015 4F 1 kmx1 km http ://reverb.echo.nasa.gov SOUBH 7 1 & 1F
Nighttime light data
T A IR o " ) L.
IVAIHOCHE 2008 % KT AR O s PRI 51
Road vector of Jiangsu Province
B RE 2

AR/ 5N k) 0104 Lkuxlkm  WERRGRIEEEHEET A WEMTRIE
Population density

VB3R iE I 2
CEVRIRLL (J1L/ k) 0004 kol kn  WRRGHIEGHEETE WM
GDP density
2 Elevation/m — 30mx30m  ASTER GDEM WBERAC T

. e e K
o MEW,E'WNDVD _ 2015 250 mx250 m  MODIS 4% MOD13Q1 7= & RV RR S I BB 1T
Normalized Difference Vegetation Index

£ =X oy L= AL 2% B
AEoKE/mm 2015 Shxdkm X ORISR e
Average monthly precipitation F&

R B Y TR PR R 8
FHERT Soil ype - ooy PRI inr it
DA st ) PR DA IR P, o A R AT CHE . 2384575 SR A B A R R TS o BT A i TR A

JE A 100 mx 100 m S,
2 HIRAE

2.1 VAR

ARSI X F 2 A RGN S5 DI RRAFAE , 455 85 vl RO | 20 WLk 4 S 08 SCA: ) 22 RE VAR
IKBEW AL AN IO 3 TR PR AT AR A T VPR B 98 XA S T 0] 43 S AR B i R —
MEFIANEEE 5 A, BN U E A 5 .43 .2 .1, IR IR F B2 AR A AR S < U 5 JEF B/ SRABRH
JIRERIRN 8 AL ARG vl X A8 A AR TR Y X AR R A SR
2.2 RS HHERS]

(D) AW ZFEER

YRR T ZEE DT RIPTA DX 355 P9 A5 b DX A W 2 PR R4 0 SR B AR 9 R G B b o 2
A ZREVEIR 55 M ETEA TR . W MR InVeest BRI 5 5 PEAG — 12 X I 4% Tl £ 485 285 750 A o

http ; //www.ecologica.cn



7 EEAE A RERIE XA AL AR A T —— L 75 R 4 X Ay ] 5

U S R R R T Nt 1,

ijz
Qx.f:Hj[l_[D;_szj} (1)

Ao, Q2 LA SR j A% o YRS BT, H, 2 R SR j AR L, D, 2 R 2R 5 Al
B x BHESEIE IR 2 AT SR (2=2.5) & AR B CBGRIAE, £=0.5) . BARIHS A 2T 4 A
P , PGB 3 8 AN 3t P J2 A DA S ) Pt i A BELAT AT 7, SR 100 28 3 2 TR R A 215 3
SREE U PR A 5 S RN A ) SRR LA 2 R 3

*2 EEFEHIE
Table 2 Attributes of threat
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Table 3 Habitat types and degree of sensitivity to each threat
2 RENER A

TR —OE

A B . N GDP . PR mEARK . AR
Habitat . Built-up R . Primary General
Land-use type o Population Railway Highway Farmland
suitability land road road
M Forest Land 0.9 0.7 0.8 0.8 0.7 0.8 0.6 0.5 0.7
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Table 4 Evaluation system of water security
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Table 5 Resistance value of different landscapes
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Fig.2 Evaluation of ecological importance

RE A SOULAG B, Fer RV P ) AR B 2 At e 3] T s B AR
322 ZwpX

AR K /D BRI RS R AN 4 PR, b A RO Sk X A AR A T AR RE
JiE RS R R N T T8 B YL TR R LT B X PR e s B AR E R R, X
S X I BT 3 R A R R R R e, DR AR 2R 5K BH T ik SR

BT e/ BRI AT 32 ] A SRS o A A TR UMY X3k K1) 4 3 A IX (K 3) . Her Bl ge A 25
T A SRBE S XA A 2SR vh X TR 8458.79 km”, THI AR 7 LU 30.52% , 2 X 38 J2: [ S8 5 L 55 ) 9k 40
I B4 S 2 T, X 24 O 32 308 1k AR B s N 32 AT TP B B VR, O b A 2 U b ) 22
BrRgE ., AEASGEp X LA X SRR BH A 55 s H6 NS T A BURR R AR A, NS T & R AR A R L, mT )
FE NS I X AIT R B X, AR St P X AR 7230.78 km?, AR (5 R 26.09% , AT Sk AR B A 5 2%
B, FH T3 sl B AR A F &R 8l , AR A S P & @ik X AN 7006.60 km? , HAH (5 HA25.28% ,
AR R 3 T A 1 X0
323 ABEE

LT Linkage Mapper 1. 218 5/ BFUFE 2 IE B9 #5642 WA S VR M PR AR % | 3645 31) 378 S A R (A
Sa) ., GEAMRFE X SRR, S HAHCHSE Y K S EE BN 1 km,, W13 6 FIT/R , W70 A0 25 R A 1 Bk 1565.
03 km®, 58 X RV 5.59%  JBRIE A 5o W AG B Bk o LR R, o 31.82% , S 2[R SRy 0 Hl 2 DX sl P T
PR A SIS s Mot o5 LYK 22, i EE 19.06% , WAl J2: 75 28 49 A= A S8 37 T , o 2 A 40 3 8 Kt A T 20
A ZRIRE LU 17.27% KOS ST A — BE T (AR XN K R RS KRR [, B0 1 &
X2 /N KA T /NS K AR XS Sl 0 3 B BEL T ARG/ DN T s 7R J0 30 8 N s RO Ay sl O RS B 41 T 7 A7
Hiv, T el b A R b X Sl B A B FH ARSI, A S T e TR A o 0.42% . 7.28% F1 0.85% . IR

http ; //www.ecologica.cn



7 39 EEAE A RERIE XA AL AR A T —— L 75 R 4 X Ay ] 9

SRUE T AR R FH A S5 FH M A ) 2% b B ORI BV 7 2 A5 I 45 v 430 8.67% 7.
23% .1.47%15.09%

1 FE S B f
AN B AREEK - AR m-
CO A X B FREBRKX 1k
B3 TinhaesXE E4 SARREHE
Fig.3 Land function zoning Fig.4 Minimum cumulative resistance surface
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Table 6 Structure analysis of potential ecological corridor

d-H ) 2SR ST km® E AR I8 P A TR km? o7 A SRR B T B AR %
Land-use type Total area Area in corridors Proportion in corridors
il Forest land 1585.72 298.31 19.06

JKI Water area 8020.01 270.26 17.27

b Farmland 8595.96 498.06 31.82

12 Wetland 187.25 6.52 0.42

HiH Grassland 131.66 13.25 0.85

el Garden 1239.69 113.93 7.28

o

ﬁﬁiﬁfﬁf land 3755.19 135.63 8.67

KR Village 2587.00 113.22 7.23

KW s Mining land 223.45 23.04 1.47

A3 FHHL Traffic land 1387.38 79.59 5.09

HoAth Others 283.29 13.21 0.84

A3t Total 27996.60 1565.03 100.00
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Fig.5 The potential ecological corridor of the study area
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Fig.6 Ecological security pattern of the study area
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Fig.8 Statistical plot of conflict land area between ecological land protection and urban expansion by region
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