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Abstract: Habitats and ecosystems are seriously affected by the spread of Spartina alterniflora in mangrove wetlands. To
date, S. alterniflora has been a focus of biological invasion research. However, current research results on the dynamics of
landscape patterns and its driving forces remain rare. In this article, remote sensing images in 2009, 2013 and 2019 were
taken as data sources and the methods of man-machine translation and field exploration were used to identify the layout of S.
alterniflora in the Shankou Mangrove Reserve. At the same time, changes in diffusion characteristics and the driving forces

behind them were analysed by means of a land type transfer matrix, centroid variation, landscape index analysis and grey
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correlation analysis. The results showed that (1) the area and number of patches of S. alterniflora increased from 2009 to
2019. But the growth rate of the area covered by S. alterniflora decreased, the average annual growth rate was 7.60% during
2009—2013, and 1.99% during 2009—2019. The average annual growth rate of the area covered by S. alterniflora was
higher than that covered by mangrove. The area of mudflat transformed into S. alterniflora was 1.507 times that of mudflat
transformed into mangrove. Both S. alterniflora and mangrove displayed a fragmentation trend. (2) The centroid coordinates
of S. alterniflora were located in Dandou tidal flat during 2009—2019.The patich centroid of S. alterniflora shifted to the
northwest during 2009—2013 and shifted to the southeast during 2013—2019. (3) The dynamic change of S. alterniflora
was affected by both human and natural factors during 2009—2019. The proportion of the sea-going population was the most
closely correlated with the maximum patch index, patch density and patch number of S. alterniflora. The annual maximum
temperature had the highest correlation with the fractal dimension, fragmentation index and area covered by S. alterniflora.
(4) The change in the area covered by S. alterniflora was mainly driven by climate change and human factors. The factors
influencing the area covered by S. alterniflora were the lowest annual temperature, the highest annual temperature, the
proportion of the sea-going population, and the GDP. The area covered by S. alternifolia was positively correlated with the
highest annual average temperature and the lowest annual average low temperature. Also, the area was negatively correlated
with the proportion of the sea-going population. It is hoped that this work will provide a valuable reference for the monitoring

of S. alterniflora as well as a theoretical basis for mangrove protection.
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Fig.1 Location of Guangxi Shankou Mangrove Reserve

1.2 FlRIE KAk B
1.2.1 BB EIE
Pl 2013 4E 12 AR — S 0 ML 6 m PR DRSS N FEBIRE, 2FE0 5 2 m 5 8 m, #)
F ERDAS9.2 #& B R AL Y- 5 (OE S OE B BofE S Al & 01, IR A6 2 4 3 I B, R AL E
7 A TR, RIS AFSE X801 2 10000 HJE BRI 7@ BGERALIE . LARIY QuickBird 5245 R HEAS 45 ik
Bt , BEHLIEC 100 A~ AR S BE  F X AT RE BERAE " ) 2013 4RMF5E X . AE K SRR B S Ak 1hi
HiR 2N 1.1% , BES AR SR H & 3555 95.8%
1.2.2  H ALK A
fF5EIX 1979 2000 ,2003 2007 ,2008 2011 ,2015 4 H ALK B AR I T2 % S0k (£ 1) , 2009 4 10
2019 4 12 A H ALK F A R IE T Google Earth #18, SAR 5 HEHH 0.61—2.4 m ' FIFH ArcGIS ()
“%%JQJ?JE (3 BE H LR IERESE X Google Earth 5245, BEALMEL 100 MBEHIEFTEI TR GPS SIS 4 5
E,2019 FRFST X AL BE S SR T AR 224 1.3% , BEH AR B B Rk 5] 95.4%

http ; //www.ecologica.cn



17 34 MR AP DR AR R I X AR R RS A SO K S 6817

ARUMFFTENS GO HACK ., FEIP A RELR L, DO P47 DMV I A7 0 28 . AR KBS 20k Ol
M FREAMER . AN ARBESTE MR TS N R SRS P R AR RE . RIS A ALOS THA 12.5 m Dem %X
Pt AOLAE BEHE . AFSCRA ArcGIS 10.4 375 85t b 38 K i ]

F1 WORPRELREAREEIERIR

Table 1 Data source of Spartina alterniflora in Shankou Nature Reserve
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LY« AR A O SCHR e 7

1.2.3 "% &% a8

AR f L o IR AR R T A R e R b Ty s R ARBUHE (http ://lishi. tiangi. com/beihai/201911.
html ) A1 E Z R G BA 8008 O o T 53R (https ://data. cma. en/site/index. html ) o 3 X F B A= 7= 2l A
FRE S IR T AL T 4R % (http : //xxgk . beihai. gov. cn/bhsdfzbzwyhbgs/ zjtd/bhnj_98776/ ) ; KL N\ Kk 5k
TR VLT AR 5 0 SR A4 L 1T TR AR X A S i
1.3 ROk
1.3.1 MRV R R

FH - b 28 H00 2 B B R AT FH B 2 R ) 8 A R 0 AN ) Y b S R0 A8 Ak T 1], AR 305 AS [) st 309 ) P b 2K 7
AR (1) 1 GIS AT L R BT

C,=Ab x 10 + AL (1)

X, €308 K IFAZE K+ 1 BPHHIHSARE AL, AL | AL SRORPIAS B A FT S AR E AR (hm?) o R AreGIS
10.4 5142 B AT DI BE 15 2 M S AUEE RO J 1
1.3.2 LAtk

FE ArcGIS 10.4 Hs H 48 B AE K FEBEH 04 S0 4, 0 SEBEHR S0 A 26 45 B AR b, 388 ol 31380 T 46 K 5 114 T
FUMAUTLAE AL, H8 78 AR K AR 23 8] 1 A9 B0 1 A 8o i A (2) P

X = i(cixi)/ici; Y = i(c,yi)/ici (2)
i=1 n=1 i=1 n=1

oA XY R R A B B AR KRB O AR X R Y R E ALK E S | DB O AR AR, € BAE K
HIES @ NBEBRAY TR, n o B AK FEBES A S H
1.3.3 5% R o bt

X 2009 ,2013 2019 4F 1 FZLRROR P X B ALK BL SO Ja 48 20T e 40, LA T ff i 9% IX B AE K B4 JRy
N HARARE . i# Fragstats4. 1 JEAT T KR ( Number of patches, NP)  BEH % B 5 %1 ( Patch Density
PD) FHEEH K /IN( Patch Density, MPS) /34E%1 ( Dimension, D) Flf K EKEH4E 5 ( Patch Density, LPT) %5 5 4>
SR

http ; //www.ecologica.cn



&t
s

6818 2 SO Eire 41 4

1.3.4  JREIHREE D HrIT ik

JRASCER BE A3 M 7% SRR P RGP 2R 2 ] G 1y B 1, H AFE T4 B R S 0] 52 0w R 3R 19 ¢
R, USRS X R 552 P00 R R, ARWFFT 8 I K IR B 3T B ALK B 5o AS Jm Pe 505
VAR R BN 7R BRI SE h XHE bR A A HRETE MOC N B TR LR P 1 5 228 R 9 X6
TCER AN 2EMH, /- HERER 0.5, A E AR Z M EUECR . RIREE KT 0.5 B, U BH G I 2
SR AR 1, DI a7

2 HR545%H

2.1 HAEKEAS B 4340 A HOR
2.1.1  HARKRZS (A4

2009—2013 4E[a], ] 75 1L 1 ZERMROR 37 XL 32500 A1 2 ZURMOR B AR BEEE S, B AR BEAE R4 X P
GUHREIME S WS SE R DES R R b A 5 2T BT TR A (R R v (TR 2) o 2019 AR SR METR
BEHEFRIE AN 13.77 hm? | =20 T 2 b RO FI A B R @A ( rhu 7 B 285 109°38719" , £ i 21°35'
15") HAEK B FEMEL: b IRF LTI ( Geloina erosa) o 2009—2013 4F i) B 4% K # 11 AR KA BRESR 70 A5 o7 B A
AR (UL A 109°39745" 43 21°33744")  {HTE FLAE /)N, 2009 4 2013 4E5 2019 KK A 64.34 hm |
53.91 hm’ .53.54 hm?,

FHOR SIS (PO i 2FE 109°407 13", £ E 21°35'19" ), B ALK B RN [l & /K B S, B
ALK BAE R FEAERIE & 4E . 2009 4R N ALK B BEH 24 A AR 3.57 hm? 2013 B BEH 53 4>, 10 FH 37.38
hm?, 2013—2019 4F ], b J5 FXF 15 7 MR 3 A 748 VA B8 I B K R b 5 S R0 | 28 2019 4RI N BLAE K
FBEH 7 4, HIFRZY 7.06 hm®,

2.1.2  HARKEYHOHE K AR A

2009—2019 4 [a] , P47 X B ALK B AT S G e 5 (SRR B R R . 2009 4F B ALK FLTE R 301.04
hm?, 2 2019 4ERANF] 454.24 hm?®, H ALK BAE H 30 K RS R [, 2009—2013 4R AF 38K %k 7.60%
2013—2019 4EMI R FEHR 1.99% (% 2)

2009—2013 AP [] Z1 B AR T FH 52 38 i 25 34 AR S 38 K A6 3.42% (B TR K 30N T B ALK 7L
2013—2019 4F 2/ D s, FERAL TR EA S PURMEDR 19 ZLRARBE T (PO OB 288 109°38/36" 26 i
21°35'40") ,

*F2 WY ERREHEIKE (2000—2019 ) /%
Table2 The area and annual growth rate of patch from 2009 to 2019
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Fig.2 The distribution of Spartina alterniflora
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Fig.3 Scatter plot of the area of Spartina alterniflora
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Table 3 The land use transition matrix of the Guangxi Shankou Mangrove Reserve in 2009—2019
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Types of land in 2009/hm? TR AR e I it AL/ %
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Spartina alterniflora
FRIHMEYR

1.21 3.37 1 0 13.77 100
Aquaculture on tidal flat 9-19
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3T Total 767.19 301.04 2 952.92 3.49 4 024.64 —
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Fig.4 The patch centroid variation of Spartina alterniflora in

different years
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Table 4 The wetland landscape pattern index of Guangxi Shankou Mangrove Reserve

PR, PR KPR TR BEHR SF-EH BER

i{;’i The name ﬁw%%lpﬁ//'\ (4~/100hm?) HRE % KN/ hm? ﬁiﬁﬁ
of patches PD LPI MPS

2019 FroHMEIR 7 0.005%1072 0.20 1.968 1.004
EAR P 171 0.128x1072 10.01 5.081 1.084
HAEKE 787 0.587x1072 4.00 0.583 1.025

2013 FARZF N 105 0.082x1072 10.48 8.361 1.026
HAEKE 662 0.517x1072 4.18 0.610 1.660

2009 FARZF N 230 0.215%1072 6.30 3.336 1.102
HAEKE 753 0.705x1072 6.27 0.400 1.027

NP . BEH £ Number of patches; PD: BEHLZ & Patch Density ; LP1: fie KEEHAE 4L Patch Density ; MPS; E-3BEH K /N Mean Patch Size; D 434k

%1 Dimension
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Fig.6 The changes of social environmental factors in 2009—2019
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Table 5 The correlation degree of each influencing factor with landscape pattern index of Spartina alterniflora
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Fig.7 The relationship between the area of Spartina alterniflora and the influencing factors
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