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Abstract: [ Objective ] The response and vulnerability of carbon storage to land-use change in the Dawen
River basin were analyzed in order to provide a reference for promoting the green and sustainable
development of the basin and the land-use optimization management and control. [ Methods] Based on land
use data, the InVEST model was used to study the impact of land-use change on carbon storage evolution in
the Dawen River basin from 2000 to 2020, and the potential impact index (PI) was used to assess the
vulnerability of ecosystem carbon storage. [ Results] @ During 2000—2020, the land-use structure of the
study area changed significantly, with a sharp decline in cultivated land (316.44 km?) and a sharp increase in
construction land (523.98 km®). The conversion of cultivated land into construction land was the primary
type of land transfer. @ During 2000—2020, the carbon storage decreased by 1.09X 10" t, and the transfer of
cultivated land to construction land was the leading factor in the decrease. The spatial distribution
characteristics of basin carbon storage were “overall higher in the north and lower in the south, and

significantly higher or significantly lower in local areas.” @ During 2000—2020, the land use degree index
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increased by 8.12. The PI for the first and last 10 years was —1.33 and —1.42, respectively, indicating that

the vulnerability of carbon storage services increased. [ Conclusion ] The reduction in cultivated land,

grassland and forest land, and the expansion of construction land in the Dawen River basin have significant

effects on carbon storage and its vulnerability. In future, carbon storage should be considered as an important

reference factor in land-use planning to achieve an optimal balance of carbon storage functions.
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Table 2 Land-use area and its change in Dawen River basin from 2000 to 2020
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Fig.3 Spatial distribution and changes of carbon storage in Dawen River basin from 2000 to 2020
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Table 5 Transfer matrix of carbon storage in Dawen River basin from 2000 to 2020
T H 4 Hl R 2 R HE M H i K % L5 F b A
b 0 1.50X10° —1.93X 10" —1.53X10° —8.88X10° —1.32X10°
M —8.94X10° 0 —1.05X10° —1.98X10° —5.63X10° —4.70X 10"
2000—2010 4 W b 2.94X10° 1.36X10° 0 —8.58 X 10" —4.87X10° —1.56X10°
Rt A2 fb /K 8 3.42X10° 5.60 X 10° 1.21X 10" 0 1.03X 10" —1.00X10°
5 Y b 2.62X10° 4.40X10" 5.44 < 10* —6.50x10° 0 —3.00X10?
A 1.64X10° 7.00X10° 1.60X< 10" 0 1.90X10° 0
B o 0 1.47 X 10" —3.10X10° —5.02X 10" —1.58X10° —1.45 X 10"
M H —1.42X 10" 0 —1.89 X 10" —2.98X 10" —1.28 X 10" —1.59 X 10"
2010—2020 48 & 3 2.80X10° 1.89 X 10" 0 —2.10X10° —1.72X 10" —9.80X10°
mtE R/t sk 1.86X10* 1.80X10° 1.90 X 10° 0 4,00 X 10? 0
i i 7.37X10* 3.80X10° 2.60X10° —3.00X 10 0 0
AR F) FH b 1.90 X 10° 1.20X10° 5.00 X 10 0.00 8.20X10° 0
3.4 KA E SRS RS TS e, - L A 1) 722 A 6] ik it £ i 55 79 67 T8 5 e 2 44

R A5 G 559 1 A 32 A A 2 AR 48 IR 45 X b A
F7E Ak 1 WE 55 2 mi % L BE, BE A 2000—2010 4E
20102020 4F WA BF B R S0 10T 3k 3l Ak i 2t 0T - b 1)
FHAZ Ak 1 e 550 (% 6) .

Fo6 KIUAMRB LA AT ERAEFENHBEZN
Table 6 Potential impacts of land-use change on carbon

storage capacity in Dawen River basin

o RHURIT O AT EERAHE BRI

O s w1000 /100 D)
2000 283.32 — 178.20 — —
2010 290.30 6.98 168.95 —9.25 —1.33
2020 291.44 1.14 167.32 —1.62 —1.42

HPI<<0 F/R AMNE AW ; PI=0 L AE M ; PI>0 £~ IE
RS- AR

OIS R e w2 R R R N
P 20 a HEHN 812, KGR A 2.87 %0, P ET 10 a t
Hb ) P i B S B N 6,98, IR Ky 2.46 %, )5 10 a Hf
I 114 B R TR 55, D R R G e RO e )
B b 2 B 3F BLAT 10 a Pk W EREE T
10 a, O S 4 R 5 B2 25 G 48 2 B T TR, T
A B I U A et 43 ik 219,25 > 10° ¢ AT 1,62 <X 10° ¢,
FE R B K 5 Bk % ORE BN A & i A M
2000—2010 4E Fl 2010—2020 4 14 ¥ 7F 52 Wi 45 %%
(PD 2330 — 1,33 Fl— 1.42, 2 3 30 A 17 1A ¥ 78 5%

TR 5 B DR TS T AL e e ik AR 55 G S8 A A A BT e
SR o oA SR RISk PN B3 B AT M R P A A
T of S 5 P M A 5 B A RR AR P 4 O K TS
I 5 X6 PR R 3R UL A R A 2 R R ik
PR B AR e D g R O £ A e R A R 3 1)
S 5 A TR B 2 A 3t M) AR A X P A B HE Bl L
R A 2 AR G 8

4 W
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JFH 8 A 6T i fith ek 1) 52 1) s 72 A X = b ) A
A1 ) S92 43 AT R 2R S 204 A R e ) I A 1) AR Y
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BT K 2 X I A 3 R b AR o bR M L e R R
51 %% B S A BRHERCON . 20 a [8] , - M) A Ak 3
B4 M X AN T I e b R L X X)) L AR Gl 4R
73R X o B R XS I R 0 R R
Mok W ARG RS E . 20002010
AEJRIAT 20 a KBTI S8 Ak it A AR Ak B K B B,
FLFEAE TRk O DB A S 20 R R A
FRHECHE 2T Ge HHAE 52 (2021 4E) )2000—2010 4F 28 %
T M DA P2 B3N T 1 742,18 42T AFE AR SN 11 4
KR 3.01%,2010 4F () M X A 7= BAE & 2000 4F- Y
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