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Abstract The Qinghai-Tibet Plateau’s vast soil carbon pool of wetlands has great function for holding regional carbon balance and security.

( Sichuan Province Natural Resources Science Academy, Chengdu, Sichuan

However, research on soil organic carbon loss in degraded alpine wetlands across different climate zones is limited. This study investigates the
current status of soil organic carbon loss in the 0—10 cm and 10-20 c¢m soil layers of degraded wetlands and meadows in different climate re-
gions of the Qinghai-Tibet Plateau. Additionally, it explores potential restoration strategies for the soil carbon pool. The results show that: the
soil organic carbon content of surface layer (0—20 c¢m) decreased significantly with declining precipitation and elevation from the sub-humid
Changshagongma area to the semi-arid Qinghai Lake Basin ( P<0.05). Specifically, wetland soil organic carbon content in the 0—10 cm layer
decreased significantly from 372. 07 to 64.41 g/kg (P<0.05). Extreme degradation has resulted in significant loss of organic carbon, with
surface soil (0-20 cm) loss rate of about 90% in the Changshagongma and the Ruoergai areas and over 50% in the Qinghai Lake Basin. De-
spite the great potential for ecosystem restoration to rebuild the soil carbon pool in alpine-cold wetlands and meadows, current research is insuf-
ficient to meet restoration demands. Further restoration efforts should incorporate comprehensive measures involving materials and biological

factors, while paying more attentions on the balance between ecosystem restoration and ecosystem service functions.
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Table 1 Location and environment properties of study areas
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Table 2 Soil chemical properties of different study areas

pH 4% Total nitrogen/ (g/kg) =M Total phosphorus/ (mg/kg)
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Note : Different lowercase letters indicate significant differences in the properties of undegraded and degraded soils of the same type( P<0.05). Degraded de-

notes extremely degraded wetlands and severely degraded meadows.
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Note ; Different uppercase letters indicate significant differences in organic carbon content between different regions of the same type and the same soil lay-

er(P<0.05) ,and different lowercase letters indicate significant differences in the organic carbon content between undegraded and degraded soils of

the same type and the same layer of soil (P<0.05).
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Fig.1 Soil organic carbon contents of different study areas
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Note : Different uppercase letters indicate significant differences in dissolved organic carbon content between different regions of the same type and the

same soil layer( P<0.05) ,and different lowercase letters indicate significant differences in undegraded and degraded dissolved organic carbon con-

tent of the same type and the same soil layer( P<0.05).
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Fig.2 Soil dissolved organic carbon contents of different study areas
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Note : Different uppercase letters indicate significant differences in microbial biomass carbon content between different regions of the same type and the

same soil layer( P<0.05) ,and different lowercase letters indicate significant differences in undegraded and degraded microbial biomass carbon con-

tent of the same type and the same soil layer( P<0.05).
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Fig.3 Soil microbial biomass carbon contents of different study areas
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Note : Different capital letters indicate significant differences in soil carbon loss rates among different regions of the same land type( P<0.05).
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