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Abstract: [ Objective] To analyze the trends of vegetation carbon storage (VCS) and soil carbon storage (SCS)
of natural vegetation across different climatic zones and the driving mechanisms of environmental factors on the
changes of carbon storage, in order to provide a basis for the development of vegetation management strategies
adapted to climate change in the study area. [ Methods] By constructing a hybrid model based on the LPJ-GUESS

model and the random forest method, the dynamic changes of VCS and SCS of typical natural vegetation in China
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from 1851 to 2100 were simulated, and the carbon storage dynamics were analyzed by combining the Mann-
Kendall trend test and Sen's slope estimation method. [ Results] 1) The determination coefficients of VCS and
SCS of natural vegetation simulated by the hybrid model were 0.83 and 0.61, respectively, and the root mean
square errors (RMSEs) were 2.42 and 3.73 kg/m®, respectively, which could accurately capture the ecosystem
carbon dynamics. 2) Compared to the historical period, VCS, SCS and TCS in the whole study area were
excepted to increase by 44.8%—88.1%, 7.5% —13.4%, and 10.4% —19.8% by the end of this century,
respectively, with the largest increase in the semi-arid plateau region. The increases under different SSPs climate
scenarios followed the order of SSP119<CSSP245<CSSP585. 3) Under different SSPs scenarios, VCS of natural
vegetation increased significantly at a rate of 4.6—9.7 g/(m’°+a) , while the trend of changes in SCS was not
significant. TCS increased significantly at a rate of 14.6 and 18.0 g/(m®+a) under the SSP245 and SSP585
scenarios, respectively. 4) The degree of influence of environmental factors on carbon storage under different SSP
scenarios followed the order of SSP119<CSSP245<CSSP585, with VCS being more sensitive to climate change
than SCS. Precipitation was identified as the main driving factor enhancing the carbon sink function of typical
natural vegetation in China. [ Conclusions] The hybrid model can accurately characterize carbon storage changes.

Precipitation is the key factor driving the enhancement of the carbon sink function of natural vegetation across

China in the future, compared to temperature and atmospheric CO, concentration.
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Fig. 2 Evaluation of the training and validation of the hybrid model for carbon storage
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Table 1 Trends of carbon storage changes in different future period (2023—2100) under three SSP scenarios
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Table 2 Changes of carbon storage across different climatic zones under three SSP scenarios compared to the base period %
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CFC CFP CFT CFC CFP CFT CFC CFP CFT
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Il SSP245 2.7 6.8 —2.6 1.5 5.0 0.2 1.9 5.4 —0.9
SSP585 6.8 7.9  —9.0 2.6 7.3 —3.0 4.1 7.2 —5.4
SSP119 —0.8 —5.0 —14 0.1 4.3 0.8 —0.1 2.0 0.5
v SSP245 4.0 —0.6 —3.2 1.7 4.8 —1.0 2.2 3.3 —1.6
SSP585 11.1 8.7 —10.8 3.6 8.7 —2.6 5.4 8.3 —5.0
SSP119 —0.9 1.7 4.1 —0.3 1.9 0.8 —0.5 1.7 2.1
\ SSP245 5.0 1.4 0.2 2.1 3.1 —05 3.2 2.4 —0.2
SSP585 9.7 2.3 —5.7 3.7 24 —138 6.1 2.3 —3.3
SSP119 —0.7 —7.9 1.9 —0.8 —3.8 2.0 —0.8 —5.3 2.0
Vi SSP245 2.0 —6.3 —2.7 2.2 —4.7 0.1 2.2 —5.3 —0.9
SSP585 9.5 —0.7 =06 4.6 —2.8 —0.5 6.6 —1.9 —0.5
SSP119 0 35.7 2.1 0 13.8 1.7 0 17.2 1.6
I SSP245 1.3 38.0 0.3 0.5 16.7 —1.5 0.7 19.9 —1.4

SSP585 3.8 39.0 2.7 2.3 19.7  —0.5 2.8 22.8 0
SSP119 —0.5 15.7 1.4 —0.1 5.0 —04 —0.2 6.3 —0.2
WX SSP245 2.8 22.7 0.1 1.1 8.4 —3.1 1.5 10.4 —2.8
SSP585 7.9 25.8  —2.2 3.0 116 —5.2 4.3 13.8 —5.2

1 : CFC AR COL MK BENE R I P F s CEP g K AR S 2 1 I s CET o i BE A S 2 ik DX 7
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