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Fig.1 Morphological characteristics of S. alterni flora from multi-source time-series images with different spatial resolutions
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Fig.2 Interpretation accuracy verification for S. alterni flora
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Table 2 Area and change trend of S. alterni flora in Guangxi from 2001 to 2019

T/ T M /hm* Area/hm®

Coastal waters/City domains 2001 2008 2010 2013 2016 2019
East coast of Qisha Peninsula 0.05
Dafengjiang River 1.75 4.25 6. 26 10. 68 14. 38
Lianzhou Bay 1.59 7.33 54. 63 99. 37 247. 64
Beihai Silver Beach to Yingpan Town 4.22 27.22 67. 61 121. 48 193. 86
Tieshangang Bay 9.13 30. 42 93. 86 119. 22 275. 56
Dandou Sea 46. 65 176. 45 236. 74 339.01 349. 41 447. 20
Shatian Town to Yingluogang Bay 0.25 10.91 25.26 47.39 76. 82 121.62
Weizhou Island 0.02
Fangchenggang City 0. 05
Qinzhou City 0.03 0.07 0.13 0.57 3.68
Beihai City 46. 65 204.02 331. 16 608. 62 776.42 1 317.06

Total of city domains 46.90 204. 05 331. 23 608. 75 776.99 1.320.79
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F3 2001-2019 FSEERKEHRBBREUAS
Table 3 Patch number and change trend of S. alterniflora in Guangxi from 2001 to 2019

BEHUE /4 Number of patches/piece

B/
Coastal waters/City domains 2001 2008 2010 2013 2016 2019
East coast of Qisha Pennisala 6
Dafengjiang River 27 29 68 96 221
Lianzhou Bay 38 173 3 352 3 184 2 529
Beihai Silver Beach to Yingpan Town 78 648 271 894 1188
Tieshangang Bay 176 619 297 1742 3 546
Dandou Sea 24 322 2131 470 658 1024
Shatian Town to Yingluogang Bay 3 48 250 243 556 628
Weizhou Island 8
Fangchenggang City 9
Qinzhou City 1 1 3 21 197
Beihai City 27 688 3 849 4 698 7 109 8 960
Total of city domains 27 689 3 850 4701 7 130 9 166
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Fig.3 Spatial distribution of S. alterni flora in Guangxi coastal zone in 2019
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Distribution data of Fangchenggang City and Weizhou Island are not included in 2019 (shown in Fig. 3)
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Fig.4 Spatial and temporal distribution of S. alterni flora invasion in Guangxi coastal zone from 2001 to 2019
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Table 4 Average growth rate of S. alterniflora area and patch

number in Guangxi from 2008 to 2019

s TBUREBCR/ Y v e
Times Average growth Average growth rate of

ate of area/ )
rate of area/ s number of patches /%

2008 — 2010 27.41 136. 39
2010 - 2013 22.49 6. 88
2013 - 2016 8.47 14. 89
2016 — 2019 19. 35 8.73
2008 — 2019 18. 50 26.53
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Table 5

Characteristics of S. alterniflora patch area in dif-

ferent years

PEYCF A R BEH BEH RO /A4
4 i /hm? /hm® Number of patches/piece
Average area Area of the
Year of patch/ biggest 3 5 2
hm? patch/hm? =10 hm® =5 hm® =1 hm
2001 1.74 28.63 1 1 5
2008 0. 30 46. 84 4 6 30
2010 0.09 42.64 4 8 60
2013 0.13 46. 44 11 26 92
2016 0.11 47. 21 11 33 114
2019 0.14 56. 58 22 54 201
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Table 6 Area and change trend of S. alterniflora invasion in nature reserves in Guangxi from 2001 to 2019

i f/hm? Area/hm”

KRS
Name 2001 2008 2010 2013 2016 2019
guangxi Shankou Mangrove Ecological National Nature 46. 90 175. 39 241,74 354. 43 374,94 485. 43
eserve
Guangxi Hepu Dugong National Nature Reserve 0 3.85 8. 60 20. 52 35.63 61. 25

RT 2001 -2009 FT BAERKREANCBARARPRHEABERTHER

Table 7 Number and change trend of patches of invasive S. alterniflora in Guangxi Nature Reserves from 2001 to 2019

BEB R /4~ Number of patches/piece

EZiS
Name 2001 2008 2010 2013 2016 2019
I(Q}uangxi Shankou Mangrove Ecological National Nature 97 317 2 095 611 987 1483
eserve
Guangxi Hepu Dugong National Nature Reserve 0 14 106 108 115 182
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Table 8 A retrospect on S. alterniflora invasion area in Guangxi

A7 R 1A B SN A R I A0 Al 1 22 . AR VA 46 7
J7 P A AR OK AR I s AR S AR P AL

RWT7 ik

2 B[] KA IR ARG R Acauisiti BEH A B Ifi #/hm* 2% ik
Survey time Data source Image resolution n?::;;ion Number of patch Area/hm? References
1979 Introduction 0.94 [27]
1994 Introduction 0.34 [28]
2003 Statistical investigation 167. 00 [15]
2008 GPS measurement 23 389. 20 [29]
2009 Satellite images/Aerial photo Image interpretation 300. 00 [30]
2011 Satellite images/ Aerial photo Image interpretation 357. 20 [30]

2013 GF-1 2m/8 m
ZY-3 2.1m/6m
7Y102C 2.36 m/10 m Image interpretation 3 623 602. 27 [16]
2016 GF-1 2 m/8 m Image interpretation 5191 686. 48 [17]
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Study on Spatio-temporal Dynamic Remote Sensing Monitoring
of Spartina alterniflora Invasion in Guangxi Coastal Zone

TAO Yancheng'?"* ,PAN Lianghao' ,LIU Wen'ai' , SUN Renjie' . GE Wenbiao'

(1. Guangxi Key Laboratory of Mangrove Conservation and Utilization, Guangxi Academy of Marine Sciences (Guangxi Mangrove
Research Center) , Guangxi Academy of Sciences,Beihai, Guangxi,536007,China; 2. Key Laboratory of the Ministry of Education

for Coastal and Wetland Ecosystems,College of the Environment and Ecology, Xiamen University, Xiamen, Fujian,361102, China)

Abstract:In order to fully understand and analyze the spatio-temporal distribution characteristics and diffu-
sion trend of the invasive alien species Spartina alterniflora in the coastal zone of Guangxi,remote sensing
and GIS techniques were used to monitor the spatial and temporal dynamics of S. alterni flora in the coastal
zone of Guangxi based on multi-source and multi-temporal high-resolution remote sensing images,and the
historical survey data were analyzed. The results showed that the area of S. alterni flora in Guangxi coastal
zone in 2001,2008,2010,2013,2016 and 2019 were 46. 90,204. 05,331. 23,608. 75,776. 99 and 1 320. 79 hm?,
respectively. From 2001 to 2019, the area of S. alterni flora increased by 1 273.89 hm”®,with an average an-
nual growth rate of 20. 38%. In 2019, the total area of S. alterniflora in the coastal zone of Beihai City was
1 317. 06 hm® ,accounting for 99. 72% of the total area of S. alterni flora in Guangxi Guangxi. The area of S.
alterni flora in Qinzhou City was 3. 68 hm”. S. alterni flora has invaded Fangchenggang City, with an area of
about 0. 05 hm”. Dandou Sea, Tieshan Bay, Lianzhou Bay and Beihai Silver Beach to Yingpan Town nearshore
tidal flats are concentrated expansion areas of S. alterni flora ,which are still in the stage of rapid increase.
Scattered patches of S. alterni flora have appeared in the coastal tidal flats on the east side of Qisha Peninsula
in Fangchenggang City and Weizhou Island in Beihai City. The diffusion of S. alterni flora Guangxi Shankou
Mangrove National Nature Reserve has slowed down, while it is still in the increase stage in Hepu Dugong
National Nature Reserve of Guangxi. The invasion of S. alterni flora in Guangxi coastal zone is still in a state
of rapid expansion and shows a trend of spreading from east to west. This study can provide basic data and
theoretical guidance for the management of S. alterni flora in the coastal zone of Guangxi.and is of great sig-
nificance for wetland protection, management and sustainable development.

Key words: Spartina alterniflora ;biological invasion;spatio-temporal dynamics;high resolution remote sens-

ing monitoring;coastal zone of Guangxi
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