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Fig.1 Schematic diagram of the study area and spatial distribution of the wetlands
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Fig.2 Flow chart for the research project
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Tab.1 Matrix construction for the analytic hierarchy process and weighting factors for each index

Hiz)z/ ] S B Liks) A
HE )2 Ha A B C D E F G W ot
o AJE S+ 1.00 2.00 3.00 0.5396
Bk A+ 0.50 1.00 2.00 0.2969
C. M Ji — 0.33 0.50 1.00 0.1635
AES YRR+ 1.00 0.33 0.25 0.50 0.50 0.33 0.50 0.0508 0.0274
BAE K - 3.00 1.00 0.25 0.50 0.50 0.20 0.50 0.0636 0.0343
JiS C. AN %+ 4.00 4.00 1.00 5.00 2.00 0.33 5.00 0.2600 0.1403
D.EWNAE~BA+  2.00 2.00 0.20 1.00 2.00 0.33 3.00 0.1202 0.0649
5 Ef&MAEEmA+ 2,00 2.00 0.50 0.50 1.00 0.33 0.50 0.0849 0.0458
F.e#& HmmA -+ 3.00 5.00 3.00 3.00 3.00 1.00 5.00 0.3378 0.1823
GIEKHEB bR R~ 2.00 2.00 0.20 0.33 2.00 0.20 1.00 0.0827 0.0446
AL H T AR - 1.00 2.00 3.00 4.00 4.00 2.00 0.3399 0.1009
B.BE Y - 0.50 1.00 2.00 3.00 3.00 1.00 0.2025 0.0601
C. RBESRIEH-  0.33 0.50 1.00 2.00 2.00 0.50 0.1173 0.0348
PR _
D. RS- 0.25 0.33 0.50 1.00 1.00 0.33 0.0689 0.0205
E B+ 0.25 0.33 0.50 1.00 1.00 0.33 0.0689 0.0205
F.A— bt #4640  0.50 1.00 2.00 3.00 3.00 1.00 0.2025 0.0601
AL R 55— 1.00 0.33 0.50 2.00 0.1601 0.0262
- BRI R %~ 3.00 1.00 2.00 4.00 0.4673 0.0764
C. L H R 55— 2.00 0.50 1.00 3.00 0.2772 0.0453
D. 30k 55~ 0.50 0.25 0.33 1.00 0.0954 0.0156

TE PV IR I A 1.00 o~ ] 45 T 227, BC(E B sy, A 0] T 2P iy 5 S 2 AR . 47 3R D IE T i, =7 3R i T I 45 45

Note: 1.00 in the judgment matrix means “equally important”. The higher the value, the higher the relative importance; otherwise, the

”

lower. “+7” indicates a positive indicator, and “~” indicates a negative indicator.
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Tab.2 Classification of criteria levels and target levels

370 1 R M) J3f A 2 R

& 0.000~0.050 0.000~0.120 0.000~0.060 0.000~0.300
AL 0.051~0.100 0.121~0.150 0.061~0.090 0.301~0.350
f0.101~0.200 0.151~0.180 0.091~0.120 0.351~0.400
B 0.201~0.250 0.181~0.225 0.121~0.150 0.401~0.500
B 0.251~0.540 0.226~0297 0.151~0.164 0.501~1.000
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Fig.3 Changes in stress level of wetland ecological risk (2000 - 2020)
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Fig.4 Changes in wetland ecological pressure indicators(2000 —2020)



2021 £ % 5

BR TS B8 K 7 X OR M  AS RUR T 45

2% PR T IR T ke S 5 ) Y A S X
Wi EEIEHEZ (- 4 - b), 2000 — 2020 4E, &
75 XN 285 8 434 5 8 A o S At DXl ) 722 e W R R
AARFFLE AR . BFFE ], B35 ) K7 X GDP
BAERE K, MO EB N T 8.78 JiAZIt. AT MR AR
52 B B30 okt ST AR S AT DL R IR TS X v
2205 R B S 1 G R R AR R Ml X, 5 bl A S R
T 5y FiAFAE— B AR Z b . T X AR FH L T R ¥
W/ M 2000 4ERY 13 915.67 km?® FEAR E 2020 4E 1Y
10 816.90 km® , 7 oAl [X 8 52 ik 20> #4 34 i) [) Bk T
8 DX AR X 1) A T FR DA BT, 355,10 km?
F14.31 km” . W0 H F VT 2 ARl & R 22 8] 1 G 3R it 2
PRFFP A

T B TRV DXk T R At 38 vt A A AR AN T B
R 5T S8 AR A ™ Ml 5 5K 580 41 75 4 2% +
bR 2670 R AR AR R AR By RV DX P S el 1 P i T
TR A R B — 5 1 DX P RN S . 20 4],
A H R ARG I T 29 4 933.41 km®., FEUEIX LA

[

B VR T X M 2SR 2, A T b
DA L T L Ll T R T LN T R R AR SE
PEHE . 2000 — 2020 47, KT8 X b R 1 AR e T
36.49 km® , HARF IR H B AR HL 200 bR £
VAT AR /D T 29 43.69 km?, T3 #5131 L 7K 2 R0 B
TR BN, 298 7.20 km®

5 b T AR 7 (L 6 — a) 5 S 43 b DXV M i AR
W R o T S 43 DX 3 b K e A BT A L A0 R
DX 30l DX DX e T L R X AR S T
X, A S i X AR Ak AH X R

S JR 5 T (] 6 — b) o K X SF- 4 B B 15 %k
TR 3.03 4 /m” I REEHAREC TR T 0.42% R4
FEXGIM T 2.91% Ay B EEFRET 2.28 % s Hrpr, )77
BMMEE R PD T R E B & & 4300 o 66.00 % Al
51.68% ;i 75 X A VLI X () LPL & I8 43 51 & ik

s T IS

B 5 GEiAESKEEREKFE (2000 -2020 £)
Fig.5 Changes in state level of wetland ecological risk (2000 - 2020)
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Fig.6 Changes in wetland ecological state indicators(2000 - 2020)
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Fig.7 Changes in response level of wetland ecological risk (2000 —2020)
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Tab.3 Proportion of wetland ecological risk grades
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Wetland Ecological Risk Assessment of Guangdong-Hong Kong-Macao Greater Bay Area
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(1.School of Geographical Sciences, Southwest University, Key laboratory of the
Three Gorges Reservoir Region's Eco-environment, Ministry of Education,
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Abstract: Wetlands play an important role in maintaining the ecological integrity of the Greater Guang-
dong-Hong Kong-Macao Bay Area. A full vision of the risk level of the wetland ecosystem of this large bay
will provide reference for conservation and restoration of the wetland ecosystem and support sustainable
development. In this study, we developed an ecosystem health evaluation system for the wetlands of the
bay area, based on a pressure-state-response (PSR) model and the analytic hierarchy process (AHP). The
model was then used to evaluate the ecological risk of the wetlands during the period 2000 —2020. Changes
in wetland ecological indicators of pressure, and their state and response level were comprehensively ana-
lyzed. PSR model development was accomplished using GlobelLand30 surface cover and MODIS NDVT soft-
ware, and primary data included temperature, precipitation, population, GDP, grain output per unit of
land as well as other statistics for 2000, 2010 and 2020. Results show: (1) The pressure on wetland ecolo-
gy declined over the first decade and then increased, with average values for 2000, 2010 and 2020 of 0.106,
0.104 and 0.110 respectively, and rapid economic development and urban sprawl were the primary pressure
elements affecting wetland ecological risk. (2) The state level of the wetland ecological system gradually
decreased, and the average values for 2000, 2010 and 2020 were 0.231, 0.188 and 0.175, showing a distri-
bution pattern of “high outside and low inside”, and fragmentation of the landscape was relatively serious.
The response level of the wetland ecological system fluctuated only slightly, with average values of 0.133,
0.134 and 0.134 in 2000, 2010 and 2020, while the overall ecosystem service value was declining. (3) The
assessment values of wetland ecological risk for the Greater Guangdong-Hong Kong-Macao Bay Area in
2000, 2010 and 2020 were 0.470, 0.426 and 0.418, indicating a relative high risk. The proportion of high-
risk areas decreased by 21.15% and the proportion of medium-risk area increased by 11.54%. In terms of
the spatial distribution, the ecological risk of the wetland in the western and eastern regions significantly
decreased, but the ecological risk in most cities were remained at medium or high levels. The restoration
and management of wetland resources in the Greater Bay Area faces many challenges. To seek for a better
relationship between wetland ecology and social economic development and to support the national strategic
demands for construction in the area, it will be necessary to effectively balance urban construction with
wetland protection, promote public awareness of wetland conservation, focus on the regulation and control
of non-wetland systems and improve the relevant system.

Key words: wetland; ecological risk; Guangdong-Hongkong-Macao Greater Bay Area; pressure-state-re-

sponse model



