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Analysis on the evolution and driving force of wetland landscape pattern in ZhuHai
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Wetland ecosystem is one of the three major ecosystems in the world. It provides the living environment for
20% of the known species on earth and enjoys the reputation of "kidney of the earth".However, under the
background of rapid urban development, the wetland ecosystem has encountered a major threat. This paper takes
the ecosystem of Zhuhai city as the research object, and interprets the spatial distribution pattern of zhuhai
wetland landscape based on sentinel-2 remote sensing images with a resolution of 10m from 2016 to 2019.Using
ArcGIS spatial analysis and Fragstats method to calculate its landscape pattern index, and analyzed the change of
zhuhai wetland landscape pattern and its driving factors.The results show that :(1) reservoir and pit are the
dominant landscape types in zhuhai wetland landscape.Among them, the degree of fragmentation of pits, lakes,
marshes and wetlands is increasing, and the spatial connectivity is poor.The aggregation degree of river and
mangrove forest was relatively good.(2) The area of Zhuhai wetland decreased year by year from 2016 to 2019,
and the total decrease reached 1656.66hmz2 in four years.Among them, the area decreased the most for pit surface
and marsh wetland, the decrease was (corresponding statistical results), and the area increased the most for
mangrove woodland wetland, with an increase of 38.34hm2.(3) The reduction of pit and marsh wetlands is mainly
due to the diversion of non-wetland, while the phenomenon of non-wetland diversion is relatively rare.(4) The
main factor leading to the reduction of wetland landscape in Zhuhai is the rapid economic development. The
expansion of population and the development of fishery also threaten the wetland.In order to provide reference for
the protection of zhuhai wetland system and the ecosystem security of Guangdong-Hong Kong-Macao Greater
Bay Area.
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Fig.2 Zhuhai Wetland classification result map
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Table 1. The area and percentage of wetland spots in Zhuhai city

2016 4E 2017 4E 2018 4 2019 4
A g L A L A Ee i i 2a17]
(hm) (%) (hm®) (%) (hm") (%) (hm”) (%)
KH 1887. 36 3.12 1811. 05 3.04 1682. 08 2.84 1650. 94 2.81
fap s 1821. 71 3.01 1815. 69 3.04 1811. 42 3.06 1799. 2 3.06
ARGEL S 515. 32 0.85 528.59 0.88 533. 57 0.9 553. 66 0.94
HER 1363. 59 2.25 1100. 26 1.84 1053. 34 1.78 1004. 75 1.71
TR 21297. 55 35.22 21311.5 35. 74 21329. 22 36. 05 21327. 71 36.27
e 523. 27 0. 87 514.01 0. 86 510. 19 0. 86 504. 08 0. 86
K 1251. 22 2.06 1255. 16 2.11 1250. 44 2.11 1235. 13 2.1
Yk 31479. 37 52. 06 30965. 94 51.93 30679. 79 51. 85 30389. 4 51. 68
FANERL 7S 304. 25 0.5 300. 81 0.5 302. 65 0.51 321. 69 0.54
P e MR 16. 26 0. 02 16. 26 0. 02 16. 68 0. 02 16. 68 0.02
it 60459. 9 59619. 27 59169. 38 58803. 24

ISR M BT B T AR AN B BE BT o5 Ve B T AR A E B (R 2). R BE R I S R, BRI T M
SHARTE LA 500hm? (R FE ks, DOAESE T8> 1656.66hm2. JL /K /> 236.42hm?; V4 B9 /0
358.84hm?; L/ 1089.97hm?. AH R LLRE AR b DU AR AE 288 I, Hrp 18-19 AR Ik %, 1A 3] 20.07hm?,
VUAEIL i34 0 38.34hm2.  HARIBHIITIL . WV 7K, DUAE SR K AR R RARAK, AT T AR Y 4 A 3
i 30.16hm?2, B7A THI RN DU 4= A9 /b 19.19hm?, 7K FZE THIAR DU 4 A8/ 16.00hm?. I\ IRl Gt RES R I, Tk
BB R 2, 5 EIAR) 50%LL F, IR &5 Heik F] 35%.

M (3 2) R h 5o AL AL AERE AT &0, 2016-2019 4F PULER (7] K & Ui oy ARg L, 5 8EER AR



KEIN. EMEFER RITE 2017 SEERIGTTHTX 5 KR FRESHE NS . HREH: TR, W,
KEERFEUR 2015 4 57 iR KK IR R 25 B, I DUAEA 20 e ) ARV b R 3 K FE F M. K
BHR s, BB SEUUSH 194.26 A WA PR L 4 AR b . Sl BRI LEAE (1 ke, (15 DU4E R
H 50.56 2Ll 7K HH K 76.69 2 bl (1) VA R b i 45 il i o (R AE B R BB L S HBURF 9AH B2, A 1999
R IBURE 0T 2T MR 1 1) L TR VG, B PR 1 AR A A A 7 /D B 14 0, DAL 0 AR Hh R 28 el (R 7oA
fil, 2016 4F 3 2019 4, K B LLRARH R 10 38.34hm?2,

R2 BT E M ARG

Table 2 Zhuhai wetland pattern spot area transfer matrix

2016 4
A (hm2)
AEiEHh KH pap FARPS: ) apEa TR W bk
JEi — 75. 95 8. 89 0.01 117.59 58. 06 11.19 1329. 74
K H 0 — 3.43
pap S 2.68 — 0.01 2.72
ARSI 10. 15 —
2017 4 MERESITS! I 2.64 — 0. 68
AT 23.95 0.01 89. 67 — 7.49
WA 0.79 0 0 0.23 — 1.87
K PE 5.16 0 0 0.39
by 26. 69 0.378 4.98 59. 99 42. 26 30111. 96
2017 4
A (hm2)
AR 7KH HAES ZLR PR TREERH b /i RS bib
Ry — 54. 55 5. 43 48.49 14. 25 5.45 351. 14
K H 0. 36 — 5.11
AP 0.6 — 0.01 5.56
ARSI 0.93 —
2018 4F pabEiaii 0.17 — 0.72 0.68
TR 0.23 36. 01 0.01 — 6. 41
WA 1. 14 — 0.95
K PE 9.17
ik 27.1 43.87 1.87 8.16 0. 47 —
2018 4§
A (hm2)
it K H tap S EARYS: ) babeatril| R I bus
B[4 — 32.24 12. 84 0. 02 31.9 1.58 7.48 16
7K H 10. 65 —
AP 0.99 — 0. 06
[ARTEZS:U! 0.8 —
2019 £ aRERITS! -
TR 0.45 —
WA 1.38 —
K 0.7 —

iy 44.47 9.55 1.93 16.7 0.8




2.2 BRBTIRM R SRR B E S
(B 3) o, SRBERALKP SR = AR HURIE, 2 & BRSSOk R AR e s . &

RHEARFT & sOW AR L] (LPD 7 B T8 st SR B A 35 128
Wi, FUCRGUR, R WU AL R I 57 UL ) 2 B R A

2016-2019 “EH, LPI e KAH M
SEIBEHLH AR (MPS) 2 —Fh-F-354R 0 .

FESOR AT PRI FNE: 1. SORIIBRARRE, 20 RGO RRPER R 2= . 0 R IL,  Z0A bk
MPS K, HUGRI. JidE. KH, 2AAExHES . TG W3R MERE MPS AN, Ui SO

RERE Al AR

RAUFMRA P PEH REE S, TEB P 5 AR R B R/ AR G

LR, LIRS ALIER] 97, S5 & A 13 A RS AR 45 R R BILERIE THT PO 21 P 22 550701 16 7 I DX T I A
R D ATBON BRI, AR, A V. BESRANBUR SIS R PR S, iR

NP K, ARREREE I, 458 Al AT R BLZM MR K SRS e, DU RO R R R v, I P
(& 4) Jizs, 9 2016-2019 SEAYERIGE TSRS JR/K-THa40 70k 2016 R LU, BRifE B IR R
NP IZEH 5y, RIS DEHES B PD WAEZBAEIG N, T M S T AR AE A, PR S Z B i AR B, S5t

MR R R . AL BN, MM — B A b . FIRZFEESR 2 SHDI B Fb, %
B H BRI TV M PR AT T B — b R 1)
18.0
(a) (b) 1 40.00
17.0 | P — F_—__\ / 1 30.00
160 | % . . o 12000
2 g — 110.00 E
~ 15.0 t — —— =
= o041 v v v -
s g; \ i A 10.45 E
53 | = =< & 8| | o— - 1040
0.1 W = G u {035
L O O O O
" 2016 2017 2018 2019 2016 2017 2018 2019 20
EAy G
100 6000
¥ F— —% —3 1 4800
96 & < - A A" " ~ A 13600
——— g Y 12400
e 92 ——————————¢ 1200 &
~ E y. v 5 ~
— — o« * 150 o
< 88+ o O 00— —4 Z.
R e ® ° _— —eo 1100
84 + O—O\O—O |
O O— —Q O Sl
80 L . . . ¥ Y v Y o
2016 2017 2018 2019 2016 2017 , 2018 2019
EAy Ey
—— T —a— bl —O— WE —— H{E —o0— JKJE
—v— 8 bkt —o— WEEMESR —e— WnfEMiR  —v— JKH —a— A

B3 AEFEME

BRI EREN

Fig.3 Inter-annual changes of landscape pattern index for different landscape types
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