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Table 2 Carbon destiny of different land use t/hm?*
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Table 3 Land use areas in each period from 2005 to 2015 in Xilingol grassland km®
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kA 5477.62 5769.53 5785.16 5 808. 69 5577.38 99.76
M 1392.70 2753.14 2 803.49 3 080.19 3 065.70 1673.00
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Table 4 Land use areas of 2015 and 2035 simulation results under three scenarios
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Fig. 3 Spatial distribution of land uses of 2015 and 2035 simulation results under three scenarios
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Table 5 Changes in carbon storage of different carbon pools and land uses from 1995 to 2035 X107 t
1995 2015 2035
HT ED EP

H b R At 300 106. 88 318 483. 64 319 609. 51 320 407.95 326 409. 82

Hb T At 630 470.53 628 124. 31 629 956. 20 632 460. 41 633 335.70
gk it 547 501. 31 547 554. 12 548 985. 00 553 104. 37 552 349.23
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evolution analysis of biocapacity in Xilingol based on

Prediction of carbon storage change in Xilingol
grassland based on Markov—-PLUS and
inVEST models

LIU Tao',LIU Xiao-long>",GUQO Li-biao**, GAO Shu-peng', QU Ran*
(1. Faculty of Geography, Yunnan Normal University , Kunming 650500, China ;2. School of Information Engineer-
ing,Inner Mongolia University of Technology,Hohhot 010051, China; 3. Inner Mongolia Key Laboratory of Radar
Technology and Application,Hohhot 010051, China ;4. Ministry of Ecology and Environmental Center for Satellite
Application on Ecology and Environment, Beijing 100094, China)

Abstract: [ Objective] In order to explore the impact of land use changes on carbon storage, so as to understand
the change trend of carbon sequestration capacity of grassland ecosystems. [Method] Based on the land use data from
1995 to 2015, combined the scenario analysis method and the Markov-PLUS compound model, the study simulate
the spatial distribution of land use in 2035 of Xilingol grassland under historical trend (HT ), economic development
(ED) and ecological protection (EP) scenarios. The carbon storage estimation result based on InVEST model was
used to analyzed the impact of land use changes on carbon storage. [Result] 1) From 1995 to 2015, the areas of for-
est and construction land, Xilingol grassland, continued to increase, and grassland area decreased which accounted
for the largest percentage land use type. During this period, the carbon storage increased by 18 228. 93X 10 t;2) By
2035, the area would increase mainly in grassland and construction land under HT and ED scenarios, and would in-
crease mainly in forest land and grassland under EP scenario. The carbon storage increments under three scenarios
were predicted to be 4 419. 74X 10° t, 11 207. 75X 10" t and 18 498. 45X 10’ t, respectively. [ Conclusion] Markov-
PLUS and InVEST models could obtain reliable results in predicting future land use and carbon storage in Xilingol
grassland. The simulation results showed that the carbon storage of Xilingol grassland would be in an upward trend
from 1995 to 2035. The increase of carbon storage under ecological protection scenario was significantly higher than
other scenarios. The transition between forest-grassland and other land uses would be the main reason of the change
in carbon storage. This study provides reference for the adjustment and management of the future land use structure in
this region.

Key words: land use change ;carbon storage ; Markov-PLLUS model; InVEST model; grassland



