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Evaluation of habitat suitability for restoration of
a mangrove forest in Xiaohai, Wanning

XUE Fei'?, WANG Gaodan®, YANG Fan'*", WANG Yan'?, HUANG Yi'”’

'Key Laboratory of Marine Environmental Survey Technology and Application, Ministry of Natural Resources, Guangzhou,
Guangdong 510310, China; *South China Sea Institute of Planning and Environmental Research, SOA, Guangzhou,
Guangdong 510310, China; *Pearl River Water Resources Research Institute of PRWRC , Guangzhou, Guangdong 510610, China

Abstract: [ Aim] To analyze and evaluate the interactive effects between complex environmental conditions and the distribution
characteristics of mangrove forest, researchers explored habitat suitability of a mangrove forest and the spatial distribution pattern of
suitable areas at a specific regional scale. [ Method] A mangrove forest in Xiaohai, Wanning was chosen as the study site. The hy-
drodynamics, water quality and sediment, and terrain elevation were considered as environmental variables, and an evaluation struc-
ture model was developed through analytic hierarchy process (AHP). The value of each indicator was determined using the Delphi
method, and the spatial distribution of suitable areas in Xiaohai were obtained based on GIS technology after normalized treatment of
the environmental indicators. [ Result] The results indicate that the main environmental variables affecting the growth and survival of
mangroves in Xiaohai are water depth, tide level, tide range, and salinity. The area with high habitat suitability for mangrove forests
is located approximately 121.6 hm® from the north entrance of the study area; the area with moderate suitability is located approxi-
mately 328.5 hm” from the southwest and southeast sides of the study area; and the area with low suitability is located approximately
137.2 hm® from the south and middle parts of the study area. [ Conclusion] The climate , water quality, and hydrodynamic conditions
are suitable for the survival and growth of mangroves in Xiaohai. The large number of cleared aquaculture ponds provided the basic
ecological conditions for mangrove cultivation and restoration. However, habitat transformation, and a strategic selection of mangrove
according to the principle of ecological niche are essential for successful restoration.

Key words: mangrove forest; analytic hierarchy process; habitat suitability; ecological protection and restoration
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Table 1 Scale and meaning of AHP judgment matrix

FREE Scale

% X Meaning

O N W W=

2.4.6.8

JLE X, 5 X; ML, [F%EE Element X, is equally important to X;

TLEX, 5 X; AL, T E 2L Element X, is slightly more important than X;
TEX, 5 X, AL, W R B % Element X, is obviously more important than X;
JLEX, 5 X; AHEE, #RZUFE L Element X; is strongly more important than X;
TEX, 5 X; i HE 2L Element X, is extremely more important than X;
AHXF H B F LA A SRR EE 2 (8] The median of the above adjacent scales

1/a, FILEX, 5 X; HEMEME N a[/,IJ_lJJ X; 5 X, mEMEML N 1/a; If the importance of element X; is ;
compared to X, then X; is 1/a;compared to X;

(2) HHEFRARANEE T8 R EAR SRS W
W ) B AR AR, A, X L 9 AR AR ] B W, AP AR
] e AT I — A AL S RIS TR bR A A, T h
AXW=A_ .
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Z DI E DR 22 AW PR Y & P15 75 5 208
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n—

B n JZ PN WTRE 4 B B 5
RJG, K W — B M % (consistency ratio,

CR) : CR=%O St B L — BB 45 B random

index, RI) 5 n Z 8] &£ RI, =0.00, RL, =0.00,
RI,=0.58,RI,=0.90,RI,=1.12,RI,=1.24 RI, =
1.32,RI,=1.41,RI, = 1.45,RI,,=1.49, 4 CR<
0.1, 1 HH ] I I i A — SCPE ARG 30 0K 45 D) g %
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Table 2 The judgment matrix of habitat suitability

H BTG P Habitat suitability 7K 371 Hydrodynamic

HIE R Terrain elevation

JKJFEE T Waterquality and sediment

K33 F1 Hydrodynamic 1.0
JK BT Water quality and sediment 1.0
HIE 2 Terrain elevation 1.0

1.0 1.0
1.0 0.5
2.0 1.0

®3 KX NBTERER

Table.3 The judgment matrix of hydrodynamic

K33 F1 Hydrodynamic

{57 Tide level

#12% Tide range

TN Tide level 1.0 2.0
1124 Tide range 0.5 1.0
x4 KEREEBRHHERE R
Table 4 The judgment matrix of water quality and sediment
and sediment pH value Salinity SST o phosphate sediment types TIN

pH {8 pH value 1 0.1429 0.25 0.5 1 0.3333 1
) Salinity 7 1.0000 2.00 4.0 7 3.0000 7
FZKiR SST 4 0.5000 1.00 2.0 4 1.0000 4
#RA DO 2 0.2500 0.50 1.0 2 0.5000 2
I PEBSEREE Active phosphate 1 0.1429 0.25 0.5 1 0.3333 1
JEFiZA! Bottom sediment types 3 0.3333 1.00 2.0 3 1.0000 3
TCHLA TIN 1 0.1429 0.25 0.5 1 0.3333 1
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Table 5 The judgment matrix of terrain elevation

HIE R Terrain elevation

KR 2 Water depth elevation

B R IEE Offshore distance

KB F 2 Water depth elevation 1.00 4.00
B R EEE Offshore distance 0.25 1.00
6 BEXFMEFNER

Table 6 Weight table of influence factors at each level

MR (ALE) Influence factor (weight) PEHY T Evaluation factor AL Weight
7K LB 77 Hydrodynamic (0.3278) I Tide level 0.2185
124 Tide range 0.1093
JK B Water quality and sediment (0.2611) pH 1H pH value 0.0135
KIZKihL SST 0.0509
ERJE Salinity 0.1017
R4 DO 0.0255
FHLA TIN 0.0135
TEPEBEEREE Active phosphate 0.0135
JIJFi 257 Bottom sediment types 0.0426
WP 2 Terrain elevation (0.4111) JKEE R Water depth elevation 0.3289
B 1 FE B Offshore distance 0.0822

22 INBARKEEESHXE

TE ArcGIS 10.5 i i A% 11538 T 2 X A 15
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Fig.1 Distribution of mangrove habitat suitability in Xiaohai
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