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Abstract: [ Objective | Spatial and temporal succession patterns and predictions of ecosystem carbon storage in
the Miyun Reservoir basin from 1985 to 2035 were conducted to provide a scientific basis for the integrated
protection and restoration of mountains, rivers, forests, fields, lakes, grasslands, and sands and the
optimization of ecological compensation standards under the goal of “double carbon” in the basin. [ Methods ]
The InVEST-PLUS model was used to analyze the spatial and temporal evolution patterns of carbon storage
in the basin during 1985—2020, and the changing trend of carbon storage under three scenarios (natural
development, cultivated land protection, and ecological protection) in 2035 was predicted. [ Results |
@D During 1985—2020, the ecosystem carbon storage of Miyun Reservoir basin showed a continuous growth

trend, and the carbon storage increased by 4.03 X107 t in 35 years. The largest contributors to carbon storage
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were forest land, grassland, and cultivated land, which accounted for approximately 98 % of the total carbon
storage. @ In 2035, the carbon storage of the basin will tend to increase under the three simulation scenarios.
In the protection scenario, owing to the increase in forestland area, carbon storage remains at a high level.
® Carbon storage in the basin showed a spatial pattern of ‘higher in the south-central part and lower in the
west and northeast’. The south-central part corresponds to the mountainous landform of the basin, which
was the core area of water conservation, and the forest coverage rate was higher, while the west and
northeast were mainly distributed in grassland, cultivated land, and urban construction land, with relatively
lower carbon storage. [ Conclusion | Carbon storage is consistent with the spatial pattern of land use. The
consolidation and improvement of ecosystem carbon storage can be promoted by increasing forests and
grasslands through ecological construction, controlling the transfer of forest land, and reasonably controlling
the expansion of construction land.
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scenarios in Miyun Reservoir basin in 2025

- H 2 2020 @2 : 2035 4F i F/km®

B/ km® kR R HEBGR SR
B s 1 631.61 1 362.06 1417.5 1 362.05
PN 10 003.2 10 894.36 10 881.05 10 914.21
EOM 3 430.65 2770.02 2 740.48 2 770.02
K 5 138.09 93.00 92.70 92.99
R Hb 0.39 0.26 0.26 0.15
A b 192.3 276.56 264.27 256.83
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Fig.6 Land use distribution under three scenarios in Miyun Reservoir basin in 2035
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Table 5 Carbon storage statistics under three scenarios in

Miyun Reservoir basin in 2035 10" ¢
. 2035 4F

BRI 200F e R AR
M b 5486.70 4 679.38 4 883.79 4 699.64
M H 33 636.80 37 390.99 37 452.24 37 621.5
LA 11 537.79  9516.47 9 441.94 9 557.7
K 8% 464.34 319.49 319.40 320.87
AR H 1.30 0.88 0.89 0.50
HL 15 646.56 950.12 910.49 886.17
& it 51 773.48 52 857.33 53 008.75 53 086.39
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Fig.7 Spatial distribution of carbon storage in Miyun Reservoir basin in 2035
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