5541 B 10 ) *E &~ 2 Eild Vol.41,No.10
2021 4F 5 A ACTA ECOLOGICA SINICA May,2021

DOI: 10.5846/stxb201911152452

XUV BRZE JR A, Ehi SR8, Shult A/ BT InVEST B (4 5 ST It Ju ik it e 23 AR AT A 252431, 2021, 41 (10) :4052-4065.
Liu Y,Zhang J,Zhou D M,Ma J,Dang R,Ma J J,Zhu X Y.Temporal and spatial variation of carbon storage in the Shule River Basin based on InVEST
model. Acta Ecologica Sinica,2021,41(10) :4052-4065.

£ F InVEST #8 f0 i # i R ik bg B 0 S T 5

W R B RAME L % AL LakaE R
L HR Al K2 22 B, 20 730070

2 Wl R KRR IE S BB, HoRE T RAESEY S E AR E, 2 M 730070

3 HINA KRN TREREARPIE L, 220 730070

W 58 R WA XSRS R GRS i 1 X R X FRBAESRSE R RETFH SRS A RBAAEEZR L,
FH InVEST #E AR fifs i AR B CA-Markov A58 | 857 - T S W i 3K 1990—2015 K 2015—2040 47 i sk A4 45 2 Gok fith & i 25
ARAVARAE 5 bR R A OC &R, 25 R 2 W L 5 el S 38 1990 . 1995 2000, 2005 ,2010, 2015 4F i fifi 1t 43 1] 41 7.994 %
10*.7.996x10* ,7.998x10° . 8.038x10° .8.064x 10° . 8.071x10% , L AL nfa®dy, B3N 7.7x10%t, A A AL 2 S 5L
HETS R Gttt AR A SE B IR R AR P b 1) B b R b 2 A A R T e A 0 T e e ) B b R A 1) 9 A DU A 3 e £
TR B I e B i TR A S B2 TR SR A R e v DX B IS A5 R - P A R - B R SR AR AR AR 33X b A A
Jr 55 TR R FHZS R IR, TR B & 2040 A B A 6 i R 9.128x 10%, £ 2015 AEHE AN 13.19% , 3 H R P R A
i B AU TR R IR I B T RN R B o

SR R R InVEST B ; CA-Markov % ; B 300 3 1

Temporal and spatial variation of carbon storage in the Shule River Basin based

on InVEST model
LIU Yang',ZHANG Jun™ " ,ZHOU Dongmei’ ,MA Jing”, DANG Rui',MA Jingjing’ ,ZHU Xiaoyan®

1 School of Management, Gansu Agriculture University, Lanzhou 730070, China
2 College of Resources and Environmental Science, Gansu Agricultural University, Gansu Provincial Key Laboratory of Aridland Crop Science, Lanzhou
730070, China

3 Research Center for Water-saving Agriculture in Gansu Province, Lanzhou 730070, China

Abstract: The relationship between land use pattern and ecosystem services carbon storage is of great significance for
regional ecosystem protection and sustainable economic and social development. This paper uses carbon storage module of
InVEST model and CA-Markov model to explore and predict the spatial and temporal variation characteristics of the carbon
storage of the basin ecosystems in the Shule River Basin from 1990 to 2015 and 2015—2040 and their relationships with
land use patterns. The results show that the ecosystem carbon storage in the Shule River Basin in 1990, 1995, 2000, 2005,
2010 and 2015 were 7.994x10°t, 7.996x10°t, 7.998x10°t, 8.038x10°t, 8.064x10%t and 8.071x10%t, respectively. The
system’s carbon storage was increasing year by year, with a cumulative increase of 7.7x10°t and an average annual increase
of 0.038%. Changes in land use types are the main factors leading to changes in ecosystem carbon storage. The conversion of
unused land to cultivated land and grassland is advantageous to the increased carbon storage, while the conversion of
grassland to cultivated land and unused land leads to a reduction in carbon stocks. There is a significantly spatial pattern of

carbon storage in the ecosystem of the Shule River Basin. The areas with high carbon storage present the characteristics of
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“northern dot-central band-southern dot and plate” , which is closely related to the land use type of the basin. The forecast
indicates that the carbon storage in the Shule River Basin will be 9.128x10° t by 2040, an increase of 13.1% compared with
2015. The main reason is that the area of grassland, the cultivated land, and forest land has increased significantly, and the

carbon storage in the basin has been increased.

Key Words: carbon storage; InVEST model; CA-Markov model; the Shule River Basin
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Fig.1 The map of research region
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Table 1 Classification of land use types in the Shule River Basin
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®2 HETRE LA ASBIBRERE/ (Vhm?) 23
Table 2 Carbon density table of various parts of land use in the Shule River Basin

- b ) 2 0 M BB H T B R FETAG WL
Landuse type Cpove” (1/hm?) Choron/ (/hm?) C../ (/hm?*) Cgeaa/ (/hm?)
i Cultivated land 5.7 80.7 108.4 13

MMl Forest 42.4 115.9 236.9 13

L Grassland 35.3 86.5 99.9 2

K3k Water 0 0 0 0

A% FHHb Construction land 1.2 0 0 0

A FHL Unused land 9.1 0 21.6 0

Chove : Blological carbon storage on the ground; C, ., : Biological carbon storage under the ground; C_ : Soil carbon storage; Cy..q: Dead organic

carbon storage
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Fig.3 Carbon storage of different land use types in different years in the Shule River Basin
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organic carbon storage and total carbon storage in the Shule River basin
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Fig.5 Temporal and spatial distribution of carbon storage in the Shule River Basin in 1990,1995,2000,2005.2010 and 2015
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Table 3 Land use change in the Shule river basin from 1990 to 2015
i[jfj?fi? 1990 1995 2000 2005 2010 2015
#HFHb Cultivated land T AL/ km? 1181 1187 1185 1463 1537 1614
Hefl/ % 1.0368 1.0420 1.0404 1.2843 1.3493 1.4169
M Forest T AL/ km? 556 562 562 554 556 558
H il % 0.4881 0.4934 0.4916 0.4863 0.4881 0.4899
i Grassland TR/ km? 20172 20168 20180 20143 20205 20180
et/ % 17.7086 17.7051 17.7156 17.6831 17.7375 17.7156
KIR Water B km? 556 556 561 570 576 585
He il % 0.4881 0.4881 0.4925 0.5004 0.5057 0.5136
U b T AL/ km? 212 206 216 216 216 276
Construction land Ll % 0.1861 0.1808 0.1896 0.1896 0.1896 0.2423
AR TR km? 91234 91232 91207 90965 90821 90698
Unused land Lt/ % 80.0924 80.0906 80.0704 78.8562 78.7298 78.6218
R4 1990—2015 FERENARE T R A RBFEN R E5 EMREETL
Table 4 Land use type conversion and its carbon storage changes in the Shule River Basin from 1990 to 2015
- ) AL 4 [ Tefit w724k /N
Land use type conversion Area/km? Carbon stock changes/10°t Sum/10%t
BBk Cultivated land-Forest 2.97 0.596
HEHb-EiHb Cultivated land-Grassland 25.37 0.411
HHb-7K3 Cultivated land-Water 4.21 -0.874 -2.98
-2 1% s Cultivated land-Construction land 4.04 -0.833
HEH-A R I Cultivated land-Unused land 12.6 -2.28
M -HFH Forest-Cultivated land 17.06 -3.420
M- 3 Forest-Grassland 4.25 -0.784 -3.752
M H-7K I Forest-Water — —
FhHb -2 % FHL Forest-Construction land — —
FAH-A ) F L Forest-Unused land 3.93 -1.484
-k Grassland-Cultivated land 165.25 -2.596
M Grassland-Forest 11.76 2.170
FHb-7K38K Grassland-Water 4.37 -0.978 -13.865
- HE % FA M Grassland-Construction land 9.85 -2.192
L - FIHb Grassland-Unused land 68.75 -13.269
7K 3Bk Water-Cultivated land 3.57 0.741
TR -Md Water-Forest — —
7K - B Water-Grassland — — 0.81
K385 I 3B Water-Construction land — —
7K - A F 3 Water-Unused land 2.26 0.069
FEVE FHH-#E s Construction land-Cultivated land 2.74 0.565
A P Hb-#RHE Construction land-Forest 1 0.407
FEVE FHHb-FE ) Construction land-Grassland 0.03 0.0067 0.98
S F -7k 380 Construction land-Water — —
FEBE FHH - F) b Construction land-Unused land 0.03 0.00089
AF Bk b Unused land-Cultivated land 296.64 52.446
AR LMk Hb Unused land-Forest 11.71 4.436
AF - F 4 Unused land-Grassland 230.21 44.431 98.963
KA FHb-7K 3] Unused land-Water 24.78 -0.745
KA F Hb-7215 F 3B Unused land-Construction land 54.39 -1.605
A3t Sum 77.14
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Fig.7 Correlation between cultivated land, forest, grassland, construction land, unused land and total carbon storage in the Shule

River Basin

ARI 4345 3y TS BRVEIR P 2K U0 AR PR RS 3 BORFRI ) SRR A Y UOR AT H K AT R
AP A K BRI (RE T A5 FRK . MEBEFRK MBS 2 B TR 5 AR T i I, L
LK SR HRE (R T 0 2 K R RUR I K, S0 S i e B AT

http ; //www.ecologica.cn



10 #4 XUFE A5 LT InVEST B 67 81 S ik i i e 25 AR AR ATF 5 4063

8 2040 EREAREMEET @S B9 2015—2040 Bt &SRR = B
Fig.8 Spatial distribution map of carbon storage in the Shule Fig.9 Spatial changes of carbon storage in the Shule river basin
river basin in 2040 from 2015 to 2040
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