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Abstract: The Bohai Bay is the northernmost region in China where Spartina alterniflora is distributed and diffused. To
comprehensively understand the status of S. alterniflora diffusion in the Bohai Bay, based on nearly 20 years of 10-meter
resolution multi-source remote sensing data, the random forest classification model, and the Google Earth Engine ( GEE)
remote sensing cloud platform, the classification and identification of S. alterniflora in the Bohai Bay were conducted using
remote sensing techniques. The spatial and temporal characteristics of S. alterniflora diffusion, diffusion patterns,
influencing factors, and ecological and environmental responses to diffusion were discussed with the aim of providing data
support for the management of S. alterniflora in the Bohai Bay and scientific management of coastal wetlands. The results

showed that the annual growth rate of S. alterniflora in the Bohai Bay reached 21.62 hm®>/a and the diffusion rate reached
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8.85% in the past 20 years, which was still in a rapid diffusion stage in time, and showed a trend of spreading from the
Tianjin Haihe River Estuary to the north and south in space. The main areas where S. alterniflora rapidly spread were semi-
enclosed tidal flats formed by reclamation, estuarine wetlands, and tidal flats formed by aquaculture withdrawal. The
landscape expansion pattern of S. alterniflora has evolved from outlying to edge expansion and gradually to infilling in recent
years. The rapid spread of S. alterniflora in the Bohai Bay based on its special advantages of genetic development in the high
latitude area, but it was more affected by the large-scale reclamation in the region, inappropriate reclamation projects and
other factors on the rapid silting of tidal flat. The spread of S. alterniflora had positive effects on wave prevention and
disaster reduction, but also had adverse effects such as crowding birds’ habitat. It is necessary to consider the
comprehensive effects and urgent needs of S. alterniflora in the Bohai Bay and formulate specific management plans

scientifically and reasonably.

Key Words: the Bohai Bay; Spartina alterniflora; Google Earth Engine; Random forest; expansion
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Fig.4 The main distribution area of S. alterniflora in the Bohai Bay

http ; //www.ecologica.cn

. o |oxm xewmem
A S }7 ol | @
2/ I Y A\
W ,m’ﬁii_fw’,—-\f“'u—i\#, ® i % .
AT ‘ 40} %
771»;5’;#;'%(.@5\) gsi S
e 0 lkm e TR
ORN \ o I || @Kk FaE i
T o\ ) o \«/\ i [ 2002
‘ Wiz it b | % o
Rt #: 20104¢
o == 20124
Op 1 km B A 20154
T Ok %ﬁwﬁm @M kD ;gijﬁ
i FH AR A &= K> 4 20184
2 (1% 5 X)) AN ’
; P e 20194
N O 77w . oy | []2020%
A eipr N ¥, 8 % L J2014
A FER (T 0 1km 2022
N - - HER% e a1l S [ ]20234
‘gg R —— WRER) @ EHEdnm
Vo S MERMR(20024F) '
AT 0 tokm il S
4 HEEERRETESFR



8252 CFONE 44 %
10hm? (1340 XA B B K S TR 1 A5 St |
MR A BT, 2015—2019 4F 4 K 5 FR A 00 o wom —— gl
TR B R - 33.56hm™/a, (HIX — R 0 T R~ iy
2015 AFAMA X IO SE R b SCRESREI— 5 A T8 e £ 40 F
BRI NR, RS 10hm® FOBERLAE 2015 4E 2 00T
BOSERN |- SURFIERE LI L e MR K R, 2019 4FL) 18 200
e B K TR L UG i, TR 0 J

0 —— .
2002 2005 2008 2011 2014 2017 2020 2023
4y Year

ik 71.35 hm®/a, ¥ BUHRIK 19.66% , AL 10hm? 1Y
BEHLAE 2019 4F AFERE E SUHT G M %

T VS B A OK FEAE 25 (6] 3 A b AF7E 1 25 1 X 34y
SERFE (R S) . BARKE FELIA i 78 R H 3, 2016
AE DA, R T VU L DX B AR 0 A DX T AR T AR
FeflRa ETE 90% VA |-, 2016 4FELASE, Y I i L 9 1
PR ARRSE L TF, 3] 2023 AFR[ A6 T B AR K B R T AR I VS A K R T A LB T & 43.98% 5 Kt
T H ALK R R 2015 4F IR H IURESE T R, 2018 47 LUK R HE T B ALK i RS A X R e A LTt
2.3 HARKE RIS JR RRAE B 5oLy sk

HAEK B 3 T AR SR HR B S PR A I A S AR A A (TR 6) |, S T AR K B B i AR
FCH AR 9 O R A FRAE B AR 550 08 B B 45 i A T R A FR A, BEBRECE: NP DL B TR A 3 B
P R R PD B BT e - FREHA S o R BEHE KL LPT & 8 N a3 | 45 4 1 SCAY B AL K B i AR AR fb A

5 E20 EHETRGEMELREARRE
Fig.5 Changes of S. alterniflora area in the Bohai Bay coastal

wetland in recent 20 years

500 250 350
£
£ 300
400 | 200 | S
~ <
& &, 2 250
3 £ 52
s 300 i £ 150 & 2 200
2 S 25
X% B £2 5
B o5 200 | #5100 ?3- %
E 5 i
3 2 g 100 |
100 50 §
S 50
O 1 1 1 1 1 O 1 1 1 1 1 0 1 1 1 1 1
2002 2006 2010 2014 2018 2022 2002 2006 2010 2014 2018 2022 2002 2006 2010 2014 2018 2022
40 1 25 1 95
S 5 2 |
® F ><
&3 S £ ot
gz £ - &£
K5 gm 8 15 g
B3 I €2 =2
<z 7 =5
® § K10 ® 5
g B3 285
10 3
5
O 1 1 1 1 1 0 1 1 1 1 80 1 1 1 1 1
2002 2006 2010 2014 2018 2022 2002 2006 2010 2014 2018 2022 2002 2006 2010 2014 2018 2022

&6

4FA Year

BEERBEMEEXRETESNIEREHRETL

Fig.6 Change of main landscape pattern index of S. alterniflora in the Bohai Bay coastal wetland
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Fig.7 Change of landscape expansion index of S. alterniflora in the Bohai Bay coastal wetland
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Fig.8 Statistics of area increase and decrease of S. alferniflora in the Bohai Bay coastal wetland
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