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Abstract; The intensification of global climate change and human activities exposes urbanized areas to highly uncertain and
complex ecological risks. Developing an adaptable ecological security framework is essential for effectively addressing these
risks. Integrated the theory of ecological adaptation into the identification process of ecological network elements. Based on
the three-dimensional framework of " potential-connectedness-resilience" , respectively characterize the multifunctionality of

ecological network elements, the connectivity of ecosystem service flows, the continuity of ecosystem processes, as well as
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the buffering capacity and recovery ability to cope with ecological risks. Using the Guangdong-Hong Kong-Macao Greater
Bay Area as a case study, an ecological security pattern is constructed from an adaptive perspective. The results show that
there are a total of 396 ecological source areas and mainly distributed in the western and northeastern regions. Their total
area is 22,223km’ | accounting for 40.03% of the region. A total of 227 ecological corridors have been identified, with a
total length of 4,034.61km. These corridors radiate outward from the central built-up area, including circular-distributed
corridors on the periphery and long-distance corridors that run through the central urban built-up area. The total length is
4034.61km. There are 24 ecological pinch points, which are distributed in the river network in the central part and the
medium-and long-distance corridors of the southern coastal zone (33.33% of them are distributed in water bodies). There
are 51 ecological barrier points, which are distributed in the long-distance corridors in the central part (56.86% of them are
distributed in construction land). Based on this, this study constructs the ecological security pattern of the “Northern
mountainous-Southern marine-Three rivers water corridor network” in the Greater Bay Area, which focuses on the ecological
conservation of the northern mountainous and southern marine ecological barrier, as well as the ecological connectivity of the
Dongjiang River, the Xijiang River, the Beijiang River, and the corridors and harbors that run through the central human
activity-intensive area. The distribution, categorization, and ecological functions of the elements are further elaborated, and
additional suggestions for the current planning and ecological spatial control policies are proposed. By introducing a
comprehensive consideration of ecosystem adaptation, an identification system for constructing a more adaptable ecological
security pattern was proposed. This system improves the identification accuracy of corridors in built-up areas, clarifies the
specific approaches and goals for ensuring ecological security, and provides theoretical and methodological support for

subsequent ecological protection and restoration, spatial pattern optimization, and environmental policy adjustment.

Key Words: ecological adaptation; ecological security pattern; ecological network; ecological risk; Guangdong-Hong

Kong-Macao Greater Bay Area

GRRTARALAL | F SR I TN Bl A0 ) ol uk i A DXl A 2852 4 Je N2l A2 30 A 2 XU ikl A 2
ZRREE RS 2, (habrp e [ 55 Be 5 T Ax it 56 i b B e i 3 DL ) A rp 3t ip s 5G Tt — 2P ax IR
At etk b R B AL R TR ) 25 1 58 3 [ 5 AR 28 2 A2 B B, 4k o AR S D B DX | R A A iR R 4
HBE AESIRPLLLR B IRORYT DX Kb 50— P PR 8 52 A5 AR D6 25 I LRI IS T RO
RS E R BOR R M E 24, RS L ek /% ARSI S A A R IR T A5 AR, RO G i
AR R PRI XA 2 DA TR Jm B B R AR, O R B s BRI 4 B AR 2 ) i

FIHI, « A 252 42 WFAE IR I GIS S5 AR B e 1) PP A AR A | P38 A 25 22 A SRy 0, T 1 2B 25 U b -BEL
3 T B T - R 7 PRI A S VR A U B B 1) 4 TEDRG 240 AL AR50 5 BEL g T DA B 9% 1 44
SRR ZIRRBIE" A 3SR LR IO 1 DR BT NS M A 25 s RN i AR P 1 A2
B BRI E SERE YR R AT XA R AR s ROBEAR R
SRR A S AR BROTAG Y MBI BT S T RS, A B A e R
EBIE TSR GNE AT PR AR A A BB MLELA 5 BE AN S AP A LR 25 XU, 3 L PEATS AN A2
A S VR 3 Dl RE R A 25 R 1 1 B 52 40, MELUA R B AR A R AR E MR S etk I, BT g KU iR
PR A 22 s SRy UM M B E SR T AR A R G A B IE I RE ) B AR A AR R A

BT A I B ) AR 2 M RIS, AR BT IS 64 7 B2 A S %) A 2 ARG AS K 5 D RE V1Y Y 3
REJIVEAL AR R I R G, ShASTRBE B Betk F AR, 2 1 BAT i B3 L 1) A 25 T 45, 3 T3 A IX Ja
W 107 ity KBRS THRAGRE ST AR A B P A < T - - T SRS AR S RS T RE
M SRS RIS R EE M S Sh AR I A, BB 1 XU T AR 7S R e LR R e B e TR B AR AR S
B A B I PSR A A S S ZER U, 58 5 08 A ARASIR A O A JEE BT RS R IR S5 A, &

http ; //www.ecologica.cn



12 4 EFRF A T A AT IO P A T SRS DX A A AR R A 5771

e R B IR ) A 25 A SRy BT A 25 R GEREXT AR )T N RE T, Al i A DX sl 22 e f b Ot
1 W5 RSN EE kiR

1.1 B IXIR

WA DB 20 Rk  BOR B2 A AU (8 e | A A PR ) 0 2 A 1Y) A s R T XAy F 9 IX
(E 1), HAEFE 0.6% M 13 ERET 6% 89 A, A H A AL T 85% , XF [ P4 AE 7= S 51 ik 1 1k
12,49 WU R AR, T TEARZS , JB WA RS, AEAEdmiT N B | LA 33 R 0 R 5 5 e R 2838
FEllE, (A BORTE IX K R AL ) 5 H SR 72 A S B b o s, BT A 28 R e o e RIVRR e 1, DR TR i) ¢ e
s, VAR ORI X 2 —  HAE RERETHE 75 XA BN ) e 45 26 I EL SRR 5 18IV E T, AR
TS DX R AR Y B L3 T P ) A 2 s R e L b R A~ PRt i Je 1) DX I A BB 8 3,

FiRY/m I
B 1589 I i A | BN
- Cows [ [
fIg: -138 [ #n I A HR A

B1 EERXEXMSEMIMAALRE
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Table 1 Data source
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Digital Elevation
il 1
LILAU GlobeLand30 2000, 2020 GlobeLand30; 2Bk H1FE {5 B A 4L 30m [22]
Land use da
IR PAEE 1990—2008 1 & 7K {4311 o 11
=2 #;"‘/ ‘;[\: =} WL _
Waterbody data B 2008 EXPHE RS T 6 [23]
A EmRE Ll 4R
R 26T ok ( https://www. fao. org/soils-portal/soil-
g 5 HWSD 2 : 1k 24
Soil dataset L5 L ECARFF (HWSD) 009 survey/soil-maps-and-databases/harmonized- " [24]
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Fig.2 The identification framework of ecological security pattern based on the theory of ecological adaptation
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Table 2 Ecological sensitivity assessment indicators and grading standards

Eiztn I A 2 R IRE
Indicators Classifications Ecological sensitivity Value
NAFHk T 1A FH M 2 >1500m e 5
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400—800m 4G 3
0—400m 1% 2
AL b AR 1
B S I >1000m = 5
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300—600m 4 3
0—300m ik 2
TE AR 1
TR UGS FETIAR = 10km? 7K 4 FE 25 IS e 5
Water sources conservation 0—500m = 4
500—1000m g 3
1000—1500m 1% 2
>1500m AR 1
PETARAE 1—10km? 7K (AR FE 25 PIQLS L] 5
0—300m & 4
300—600m 4G 3
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>1000m AR 1
B LS - ] A JKPR T H HEACRR bl e 5
Landscape base L, [ 4
B e 3
M i 2
U AR 1
Hu I =y >200m e 5
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<20m WA 1
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10°—25° Rk 3
3°—10° i 2
0—3° HAE 1
B RAR >75m s 5
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15—25m ik 2
0—15m HAR 1
MY 5 5 — b e 5L >0.8 e 5
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Fig.3 The identification results in Guangdong-Hong Kong-Macao Greater Bay Area based on Morphological Spatial Pattern Analysis
(MSPA)
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Fig.4 The ecological importance and ecological sensitivity of the Guangdong-Hong Kong-Macao Greater Bay Area
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Fig.5 Results of integrated ecological source areas integrating structure and function in Guangdong-Hong Kong-Macao Greater Bay Area
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Fig.6 The spatial distribution of ecological network elements in Guangdong-Hong Kong-Macao Greater Bay Area
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Fig.8 Distribution of elements of the ecological security pattern in the Guangdong-Hong Kong-Macao Greater Bay Area
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Table 3 Classification of elements and ecological functions of the ecological security pattern in the Guangdong-Hong Kong-Macao Greater

Bay Area
LR “Hrk FH HAKZZA HATRE
Ecological security pattern  Secondary classification Type Examples of specific elements Ecological functions
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Table 4 Comparison of ecological security patterns between Guangdong-Hong Kong-Macao Greater Bay Area and other regions
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Fig.9 Comparison between the integrated ecological source areas and priority protection units in Guangdong-Hong Kong-Macao Greater

Bay Area and newly proposed protected areas
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