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Abstract: [ Objective] The temporal and spatial characteristics of carbon storage in the Poyang Lake wetland
ecosystem were analyzed in order to provide scientifically based recommendations to protect Poyang Lake
wetlands in the future and to produce regional “carbon peak and carbon neutrality”, [ Methods ] INnVEST and
GeoSoS-FLUS models were combined to calculate carbon storage of typical wetlands in the Poyang Lake
region from 2000 to 2020, and to predict carbon storage changes in 2030 under natural development scenarios
and ecological protection scenarios. The factors driving carbon storage changes were determined by means of
the geographic detector model. [ Results] @ The carbon reserves of typical wetlands in the Poyang Lake
region in 2000, 2010 and 2020 were 2.42X10° t 2.48 X10° t and 2.46 X 10° t, respectively. @ The high carbon
reserves were concentrated in the central and western forests, while the low carbon reserves were concentrated in
the east, central, western and northern lakes. @ Land use was the dominant factor affecting carbon storage
transfer. The explanatory power of vegetative cover type with respect to carbon storage transfer followed
the order of marsh grassland > marshland > forest land > cultivated land. @ Compared with the natural

development scenario, the change rate of carbon storage for the ecological protection scenario changed from
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—17.81% to —1.09% during the period from 2020 to 2030. [ Conclusion] Reasonable ecological protection

policies can effectively guarantee the carbon sequestration capacity of wetlands. Land use control practices

should be strengthened and ecological protection measures should be implemented as as to guarantee

improvement in regional carbon storage capacity.

Keywords: land use transfer; carbon storage; typical wetland of Poyang Lake; InVEST model; GeoSoS-FLUS

model; geographic detector
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Fig.1 Location and distribution of typical wetlands in Poyang Lake region
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Table 1 Carbon density of land use types at typical
wetland in Poyang Lake area t/hm?*
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Table 2 Restriction matrix of land use transfer under

ecological protection scenario
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K 1 0 0 1 1 0
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Table 3 Remote sensing interpretation markers of typical wetlands in Poyang Lake region
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Table 4 Driving factors of land use scenario simulation
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Fig.2 Comparison of land use status of typical wetlands in Poyang Lake region in 2020 and FLUS simulation
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Table 5 Transfer matrix of land use at types typical wetlands in Poyang Lake Region during 2000—2020 hm*
5 H 2000 4 T 2

VB FL B Ho A H M H 7K B H LY NEST
HEREM 14 119.11 774.45 177.66 374,85 2 744,28 1491.57 19 681.92
B b 932.67 249.66 65.25 82.44 409.68 88.29 1.827.99
*E*é % 4 542.88 170.1 226.8 123.12 81.87 80.37 1228.14
¥ L 662.85 74.16 85.05 226.53 78.57 24,39 1151.55
§ K K 3 449.97 298.08 58.59 109.89 10 102.95 576.09 14 595.57
- VA P 1 041.66 172.53 13.95 38.43 1271.16 971.01 3 508.74
el Eit 20 749.14 1738.98 627.3 955.26 14 691.51 3 231.72 41 993.91

AL —1067.22 89.01 600.84 196.29 —95.94 277.02

& 3 FF7n 2000, 2010, 2020 4F & BH 37 Hb X i
TR Ml ST i R 4 R 242X 10°,2.48 X 10°,2.46 X

10° t, 4 1 hm® - F- ¥ msif & 40 %1~ 57.62,59.11,
58.58 t, Bk I BB NS REAR T R A fL e B,



%53

TR AE S5« 765 B T4 b DXt A 9 b ¢ £ P S 9 AR 5 19 TR0 295

H, 20002010 45 7 BH 50 M X ML 79 Y5 Hb B i 12 i B0
Bk BN R 6.26 X 10" t, 5 2000 4FAH L 1 1E
H2.59% 5 2010—2020 4F 7 BH 159 #b [X L 7Y 15 b Bk itk
R M/NEE R EESEWDER 2.23X10" 6, 5
2010 AFAH LLIIR R 4.86 %0 .

MEEAE 1K, 20002020 45 6 BH i) b X i 7Y
T 1 P B i S R TP PG AR b R R
B o N NI s OB PR (T =R i i1 SO
A3 A5 T 305 BH 150 i X 8L 75 9 b %) o G S A, W I8 9 R
LT AR A A 5 B i BB ) DX S 4 P A TS
DX 2R 35 L G S R b A 3 9 K SRV

20002020 4F , 5 FH 159 b [X 8 750 380 b 6% 4if B 5%
R A7 A0 W S 0 DX Sl i R M X 22 S (81 4D, B il i
N X3 22 0 A A T M A P R L AR S XL 4R
FEWN R, I R AR o A . i R B
b 5 R 1 DX sk 4R rp a0 A T M A K L R R M X
1 e [ VA 2 [ O e 3 I (O e

a 20004

WA 2/t
5:26.81

1:0.37

WA=/t
#:26.81

1%:0.37

IR T M DX o ik A D 2 1) DX 3l 5 B AR 20 A TV
oA TR 5T DR B R AR O

0 Mgpe 160
----- W
a6t e 59 o~
e'l‘-. .... E
f=1 =
1H 243 58 &
= -
240} 57 B
237 56
2000 2010 2020
F B
B3 2000—2020 4 3 PH ¥ Hb X B B E i
BRESERKREETL

Fig.3 Changes in total carbon storage and carbon
density of typical wetlands in Poyang Lake
region during 2000—2020
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Fig.4 Spatial distribution and variation of carbon stocks in Poyang Lake region during 2000—2020
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Table 6 Detection results of driving factors of carbon
storage spatial differentiation in Poyang Lake
Region during 2000—2020
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Fig.5 Interaction detection results of driving factors of
carbon storage spatial differentiation in Poyang
Lake region during 2000—2020
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Table 7 Carbon storage transfer Table of typical wetland land types in Poyang Lake region during 2000—2020
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