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“One map” of coastal ecological security by integrating land-sea ecosystems
FAN Bingxiong, LI Yangfan", ZHANG Xueting, LI Yi

Key Laboratory of Coastal and Wetland Ecosystems ( Minisiry of Education ), College of the Environment and Ecology, Xiamen University, Xiamen
361102, China

Abstract: Coastal zone is the critical zone of economic development and also the sensitive area affected by land-sea
interaction stresses. Rapid urbanization and industrialization have led to various coastal ecological security issues, such as
the degradation of key ecosystem services, the disorder of ecological network pattern, and the shrinking of natural habitats
for rare species. Based on the theory of land-sea integration, we evaluated the ecological vulnerability from the perspective of
"multiple species habitats scales" , established the ecological protection and restoration network on the species level, and
developed " one map" of coastal ecological security by integrating land-sea ecosystems in the coastal zone of Xiamen-
Zhangzhou-Quanzhou megalopolis. Our results are followed: (1) the vulnerability of mangrove and waterfowl habitat had
significantly increased due to the highly intensive reclamation, and the high vulnerable areas were mainly concentrated in
Jiulong River Estuary, Tong’an Bay and Quanzhou Bay; (2) The ecological security network was consisted of 12 waterfowl
migration corridors and 11 ecological nodes, including 4 ecological nodes affecting ecological security of land-sea integration
and 3 early warning ecological nodes; (3) The resilient habitats in coastal zone (areas with densely low fragile habitat of
waterfowl , amphioxus and Chinese horseshoe crabs) were distributed in Yunxiao mangrove reserve, the nearshore of
Dongshan Island, Jiulongjiang Estuary, Dadeng sea area of Xiamen, Weitou Bay, and Shenhu Bay. Our study can provide

theoretical supports and integrated solution for designing a resilient coastal zone with the vulnerable coastal ecosystem and

HEWB . BEFEARPEILSTH (41701205) 5 B Z & SHF LR (2016YFC0502900)
Y75 B H#5:2021-08-12; 9 £& 4 AR B A :2022-10- 10
# WIRAER Corresponding author. E-mail ; yangf@ xmu.edu.cn

http ://www.ecologica.cn



34 TOKAE 45 AT DR R G 5 A 2 e T 963

rare species, protecting the ecological security of land-sea integation.

Key Words: ecological security pattern; vulnerability; ecological network ; land-sea integration; coastal zone
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Fig.2 Research procedure of “one map” of coastal ecological security integrated land-sea
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Fig.3 Systematically assessment of coastal ecological zone vulnerability from land-sea integration

1.2.2 FETIKE (B2) IO A 25 W 45 A Tt ity A 2522 4 s Jr Fy 2

A2 IR LSRG A AR EAE TR — FP R B, Hrh Rl (35 50 Sl P AR LA ] (B ) i 4l
SR A ZS L B B N SR S A A A W R AR S AR Y AR S T 1) 1o T A
BP0 AT A R R AR X XA AR IR ), AR TR R -, BRAS R R A R
UERF A 25 R GU A R R R 1 5 B | S X DX ol A 285 B A5 I A A0 T R 60 50 1 DX v 25 TR A g 1
AT AR S 2 A0 A 0 A% S 3R 2 IR A L |, RAP IR S AR W) 2 R M R S R GE A R
PRI 58 B FER ) AR B8 2 ) e v A BRI BRI, 1500 55 R A BRI SO AE S e AR

(1) AT AP T Y- IR T8 -39 0 R K S PE R AR A M 2%, 26T ) = A il Rl AR S
23 ) Jfa S8 1 R GEVPAR 28 2R , 23 Sl JBCHE 2L AR bR | -t o0 7K 2 A S e 55 P o 0 DX (o s ) o BROAR
— LK A7 S TR S5 , (ELSk S8 DX AT RE -5 ZDR AR VD E RS s I 58 X AP AR A 15 58 3L, X 28 DX [RI AR A
TERGR WO WSS, QL0 ATK S A 5 PR AP R 46 EAT GRS B S, L, 78 AreGIS WA IS (] 0 i TR
X = AT R E AT, o3 SIBOK S A S AT 5 P S SR AR D e o i S B S B X, O S K S S
e I X AT A O AR S TR

(2) AR AR A R AN [ AR 5T WA A% T R TR A B A, A 2 R 2% o ) i 2 R
1 /NI AR 12 ( Least-cost path , LCP ) J& A= 25 JBR T A4 10 6 FH i) T LA 7 Y8R A 22 1) 1) Jie /DN T
FEIRAE S WA R T fe AR . ik T I/ Bl P A T A A A 2R Y S B fie /N R AR AR AL
SRR T b BRAE BR G 1 2 B B B AT Y B BUR I AR

MCR =ﬁm§(0ijx1{j> (D
A, MCR i/ N BFBE A 5 £ 2 1E R, AR 3 B2 (] o A — s 9 die /N BEL ) 5 HC 380 7 A 19 8 88 RS )
SR ALA A IEAROCOC R 5 D, A IR B S0 A TT @ 1025 (B BE B 5 R WSS 5L TT o BHLAS S iz 3 iy

http ; //www.ecologica.cn



3 SV A IR R 2 A A R 967

oL A

A T K 19 S G MR R TR AEHOA S50 2 5 8 A MR P B A A 1 A
B B D 5 EL AT B TR ) A ML TR AT IR (32 2) o oh Tk 13 AT RE i
3, ELK 5 A K ST | 358 LR 3 T SRR L B M X YR A T TR L L Rk
B B (R %R L TR (R 5 < 1) T B 54 0 I,
AT L7 DR TR (28 BT R 25 1100130 2) X FAT R Tk 15 E B A0 T |80 WM BEL 7 960 i 25 F
CEIRAEA 1) 46K % T REREL K FE W K RESEAE R (AR 3( % 2) . #1d L B P IR s | T
B R R, ABFTEL & 4 I = AR TR 16 H 5 A SO B0 BT SR ) AR EIRG T SR R
ORI . RJT AR AL DR T TR L AT | MR = A K 15 SR OB T LT
AveGIS B2 6143 BT E S BEL B BE 2B 4 L 46RO BEL 1 0 A B PRI A /I S L 0 J
FCHDLIR 3241 25 A A/ BURUBEL B8 | D4 P e 25 46 VB A (1 4)

®2 AREBENEFRERE

Table 2 Different resistance factors and values

BIERBLE BIEEHNE BIERTREIIME  BIEREIIME
B R F Pre-revised Post-revised B A1 H T Pre-revised Post-revised
Resistance factors resistance resistance Resistance factors resistance resistance
value value value value
UNEES) <88 200 40 it HEAHK 3 3
Population density/ 88—403 300 60 Forest EER N 5 5
( A/km?) 403—803 400 80 B AR 9 9
>803 500 100 HAtupkst 5 5
IR <20m 200 40

Buildings height 20—40m 300 60 Bl e T 20 10
40—60m 400 80 Grassland TP D, 30 15
>60m 500 100 {17 =5 R 40 20
KA Unused land — #3th 100 40 it 7K H 45 3
B ATBR 200 60 Cropland =S 55 20
W TH JERAH kR 300 70 K35k PR 3 1
Urban and rural areas, — JRETIHL 500 80 Water Wb 3 1
industrial and mining, oAb 3% I Hb 500 100 iR 100 3
residential land IS 100 1
IK Y YE 100 3

9| 1530 |10 |15 ] 30

30 [3—t12 | 10 | 15 | 30

10 [ 10 |30 | 5| 15 |_10

10 [15(30 |10 [ 9 |30

4 RNERBENEZE

Fig.4 Minimum cumulative resistance algorithm

(3) AR U] A 2SRRI ) S B S R B AT s A O R 2 AR, R NS e b A 8]
W T s LA A 3 L A A9 s O TV AR A4 ) L IR LA 2 58 e e 0 2 A Y R B 2 A

http ; //www.ecologica.cn



968 JAE = 43 4

AR 2017 AR = AR A K S PR AR IR 1 SR NI BT RN RSk BT ARSTHS BT S N U
VL R TRV 45 24 A1 X Y BF AR, 56 T2 GR 250 0 SCHRARHE ), XK S s R 743288 1R 51 1)

AR B A K S RO | TR A
2 MRER

2.1 [ = AR R TR A A eSS T R G A 45 R

AR ) = A Rl IR A A ME S PE R GRS SR (I 5) |, DS N AR S R GU G I 55 X 2 ih e LR TL
H R T AURIN TS, b ZEREARNE A 7 5 A7 S O B G 581X 32 A Tyt UV b )
TR SR AR X ol TR0 AR R L 20K [ S G A SRR X AR LR T 1R A AR R
DX AR SR N BT R4S 9 F AR DR X (I8 BV I ) | Mg 55 DX AR O /)y (BT 32 3] — s R B i N 269 3
T, B =AM AR T B8 VLR T e | 32 R Tk S X R sh AR | HE
15 R EEROR, HZ2 T RN KSR S R G e n L B8/ LR WIS aE 1B — A i /K S 00 5
Mol X B A T m BT H JURTTE T FSL T SRS R LU DR SF X, 2
5530 B A0 A 35 58 DX O3 A T Rl B i T DRI SR LSk ST RN 2 T S0 9
Sl e ] A S B, Y A S5 55 DX ) B A X

, 0 8 km
"/,’S\f! EE—
1‘.. l‘r
),
g !
HH T \
A3
g D

M
"'~“:"‘=ix' '.'
e ‘-:;‘?,M}
Vi 0 40 km
- I — |
I DI 2 A S b S A 55 X LLRPBR- K S S KNGS X I DRSS X
] 7 5 S e i 59 X EE ok I 5 R e 55 X PSS X

o[ 5 3 B A AR B 5 X

5 EZRBHRKETESRERBXSH

Fig.5 The distribution of ecosystem vulnerability in land-sea ecotone of Xiamen-Zhangzhou-Quanzhou megalopolis
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Fig.6 The pattern of waterfowl migration ecological network in land-sea ecotone of Xiamen-Zhangzhou-Quanzhou megalopolis
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Fig.7 ‘“one map” of landscape ecological security pattern in land-sea ecotone of Xiamen-Zhangzhou-Quanzhou megalopolis
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