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A method to estimate carbon storage potential in alpine Kobresia meadows on the

Qinghai-Tibetan Plateau

CAO Guangmin'?, LONG Ruijun'’*, ZHANG Fawei’, LI Yikang’, LIN Li*, GUO Xiaowei’, HAN Daorui’,
LI Jing’

1 Gansu Agriculture University, Lanzhou 730070, China

2 Northwest Institute of Plateau Biology, Chinese Academy of Sciences, Xining 810001, China

Abstract: Alpine meadows widely distribute on the Qinghai-Tibetan Plateau and store a large amount of carbon (C) in
soil. Since 70ths last century, a large area of alpine meadows have been suffering from degradation with increasing human
activities (e. g. increasing grazing intensity) under climate change. There is a great potential of C storage for these large
area of degenerated grassland if they are recovered in future. However, it is difficult to estimate the potential because of
many uncertain factors. Base on our understanding about C processes occurred in the Kobresia meadows on the Plateau, this
paper here used a time-space substitution method to investigate the location of C storage, the capacity of C storage at
different stages during grassland succession and its spatial variability. And also assessed the method used for estimating the
potential of C storage in alpine meadows.

Mattic epipedon (M. E) is a main storage horizon in soils, which is mainly consisted of dead roots and clay. Its
thickness strongly controls the capacity of C storage in alpine meadows because of high C content in M. E. . The thickness of
M. E. increases normally with grassland degeneration succession. The degeneration succession of alpine meadows can be
divided into seven stages: (1) graminoid-Kobresia community, (2) K. humilis community, (3) K. pygmaea community,
(4) M.E. thickening of K. pygmaea community, (5) M. E. cracking of K. pygmaea community, (6) M. E denuding of
K. pygmaea community, and (7) Forb- black soil land. Organic C storage in roots and clay of M. E. reaches a saturated
level at the M. E denuding stage, but its collapse at this stage leads to a break of ecosystem stability. A half amount of
stored C can be lost due to the loss of M. E. at the black-soil type stage.

Alpine meadows on the Qinghai-Tibetan Plateau are observed to be at different stages, i. e. M. E. thickening of K.
pygmaea community in the northern part of the Plateau, M. E denuding of K. pygmaea community and black-soil type in the
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three river region and graminoid-Kobresia community in the Qilian Mountain region. The thickness of M. E. is greater in
both the three river region and the northern part of the Plateau than in the Qilian Mountain region. Therefore, the potential
of C storage is in an order as follows: the three river region > the Qilian Mountain region > the Sorthern Tibetan plateau.
This clearly indicates that the capacity of C storage depends on M. E. thickness and grassland succession stage, with
significant spatial variability across the whole plateau.

Soil bulk density as an important factor in estimating the potential to store C shows a continuous decrease and thus
leads to a feint of C loss with restoration of degraded grasslands because of raised soil depth by roots. This indicates that it
should be corrected by the soil/root ( volume) ratio when estimate C sequestration in soils.

Considering both biomass production and C ecological service, alpine meadows should be maintained at the stage of

graminoid-Kobresia community or K. humilis community. A suitable thickness of M. E. is about 2.0 —3. lcm.

Key Words: carbon sequestration; alpine meadow ; mattic epipedon; succession
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