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Abstract: Increasing ecosystem carbon sink is an effective way on global climate change and carbon neutrality.
Due to the mutual transformation between different land use types,the ecosystem carbon storage changes. Therefore,
controlling the transformation between different land use types provides a new method for achieving regional carbon
neutrality goal. Relying on vast natural resources and abundant non-fossil energies, Qinghai Province has the great
potential to take the lead in achieving carbon peaking and carbon neutrality. CA-Markov Model was used to mainly
simulate the possible evolution trend of carbon storage and sink of land use types change in Qinghai Province in 2025
and 2030 under 2 scenarios of ecological protection and low-carbon development. The carbon neutrality potential
. Results showed that low-carbon
1, Qinghai

Province could achieve its own carbon neutrality by 2025 relying on the ecosystem carbon sink generated by

assessment was carried out after carbon emission simulated by the GAINS Model

development scenario gained vaster carbon storage increase than ecological protection scenario. In genera

controlling the transformation between different land use types. About 50 % of carbon neutrality might still achieve by
2030,and it was probable to achieve full carbon neutrality with other associated ways.
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Table 1 Carbon density data for different land use types in various regions of Qinghai Province t/hm?*
-+ b ) R 2SR IR A A L R 3] 374 i) [iSS E ) SCHik
A& H 115.10 115.10 115.10 115.10 115.10 115.10 115.10 115.10 115.10 [10]
R H 161.16 161.16 161.16 161.16 161.16 161.16 161.16 161.16 161.16 [11]
Ty 25.70 66.20 80.50 80.50 75.30 9.21 75.30 80.50 25.70 [3].[12]
T 3 B oK L 31.35 31.35 31.35 31.35 31.35 31.35 31.35 31.35 31.35 [13]
FoZRIg] 28.94 28.94 28.94 28.94 28.94 28.94 28.94 28.94 28.94 [13]
THE 345 A 131.25 131.25 131.25 131.25 131.25 131.25 131.25 131.25 131.25 [14]
AL 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20 [3]
b i 12.45 12.45 12.45 12.45 12.45 12.45 12.45 12.45 12.45 [15].[16]
ERES 131.25 131.25 131.25 131.25 131.25 131.25 131.25 131.25 131.25 [14]
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Table 2 Predicted area variations of different land use types in Qinghai Province under different scenarios  km?*

KR Q?&?@ZT&%% A i/&:ﬁ?ﬁ“rﬁﬁ A ﬁﬁ&?’i%fﬁ% A
2025 4 2030 4 2025 4 2030 4£ 2025 4 2030 4

4 m 1803 3663 327 641 140 386

hsii) 7 693 15 389 46 90 194 387

il —14 870 —29 949 379 774 397 795

I K Y dE 2121 4 241 656 1299 489 970
WA —884 —1 784 313 633 —627 —1 263

A AAE VKN 80 259 3 3 3 3

THE R W 1, 3 641 7 281 —963 —1928 148 296
AR 302 610 44 61 1423 1420
Vb 944 1 888 —28 —60 —148 —113
A& 3141 6 296 1727 3 356 1765 3587
FLAb A FI FH Hh —3971 —7 894 —2504 —4 869 —3784 —6 468
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Fig.1 Predicted carbon storage of ecosystem for
Qinghai Province
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Table 3 Carbon sink of different land use types in Qinghai Province Mt
LHAARE 20202025 4F 20202030 4F 20202025 4F 20202030 4F
A 3.75 7.34 1.60 4.42
PR 0.73 1.45 3.13 6.24
il 1.47 2.84 111.07 112.41
AR KoK YTk 1.73 3.76 1.19 2.72
WA 1.19 2.11 —1.53 —3.37
ARV 0 0 0 0
T VA Y —12.65 —25.28 1.94 3.89
HEVE 0 0 0.16 0.16
b 0.02 0.02 —0.19 —0.19
HEE 22.03 42.32 21.66 44,73
Ho At oK ) F 0 0 0 0
EEEE LA AXRERLETHER
Table 4 Carbon sink contribution rates of different land use types in Qinghai Province %
LHAIARE 2020—2025 4F 2020—2030 4F 2020—2025 4F 2020—2030 4F
A H 12.13 12.27 1.14 2.53
PR Hly 2.35 2.42 2.22 3.57
Fi 4.77 4.74 78.92 64.39
TR KOK YT 5.60 6.28 0.84 1.56
IRI] 3.86 3.52 — —
T Tk W - - 1.38 2.23
A 0 0 0.11 0.09
b 0.07 0.03 — —
W% 71.23 70.74 15.39 25.63
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Table 5 Carbon sink contribution rates of different regions in Qinghai Province %
X 45k
2020—2025 4 2020—2030 4E 2020—2025 4E 2020—2030 4F

IR AR - — 0.86 1.63

R 3.30 3.28 63.23 51.87

il 15.76 14.85 2.42 3.70

R 0.49 0.37 0.02 0.08

jiege) 3.89 3.75 11.45 10.00

g 74.09 73.84 14.88 23.92

H 1.77 1.91 5.15 4.38

iy 0.04 0.62 0.01 0.18

B 0.66 1.38 1.98 4.24
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Table 6 Prediction of the carbon neutrality potential of Qinghai Province in 2025 and 2030

sk H PRI B IR B K 1% 5t
2025 4F 2030 4F 2025 4F 2030 4F
HERIC 4/ Mt 13.40 11.94 101.95 23.45
T HE il = / Mt 49.30 50.40 49.30 50.40
fiie sp A A1/ %% 27.18 23.68 206.80 46.53
e HE T 2L A i/ Mt 35.90 38.46 —52.65 26.95
7 BHAEXEBHBMEMBAFEN
Table 7 Carbon emission and carbon neutrality potential of different regions in Qinghai Province
i HlE g B rh A A1/ %
X 35, . 2025 4F 2030 4F 2025 4EAEDS 2030 4EAEDS 2025 4RI A 2030 4RI A%
TREE/Z gk My R/ R 5 P e A 5t %R R
Rk 3 1.48 1.51 33.33 30.48 4 358.79 38.68
i 4 1.97 2.02 119.53 97.27 125.02 107.59
7R 12 5.92 6.05 1.24 0.57 0.40 1.28
jiz3=3] 8 3.94 4.03 14.75 12.60 295.96 21.38
Y 23 11.34 11.59 83.99 70.80 141.51 137.99
W 4 1.97 2.02 13.41 14.42 266.39 12.11
[iiles 44 21.69 22.18 0.03 0.78 0.04 0.95
E 2 0.99 1.01 10.05 29.86 204.46 328.05

2030 4F P I & BR LA 5 JF 5 B L CO, 1115 £ 4F
P o A T T o B HE R 1 R 43 EAE D vk
M EMm b, R EHN. EAEZRPHERT,
2025.,2030 4F 1Y ik I & 43 0 AT R 27, 1894,
23.68 %0 M B HEHCAL  LEHT3 A 35.90.38.46 Mt 4%
T A BEBE T A A B & R ¢ T, 2025 AR BRI At g
i 58 4 v RN B HE & L T 2030 4 AR vh ATV ) AT
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