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Fig. 1

Map of the study area: (a) distribution of permafrost in the Qinghai — Tibet Plateau, China!''’;

(b) vegetation coverage map in the study area under different terrain conditions; (¢) distribution map of experimental areas;

(d) middle and upper of the slopes; (e) bottom of the slopes
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Tab.1 Overview of the experimental areas under different terrain conditions (n =3, mean * SE)
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Fig.2 Dynamics variation of ecosystem respiration and methane uptake in bare patches and high vegetation coverage patches
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Fig.4 Linear analysis of the average ecosystem respiration rate of the growing season and influencing factors at the experimental areas
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Effects of Bare Patches on Ecosystem Respiration and Methane Uptake

of Alpine Meadow in a Permafrost Region of the Qinghai — Tibet Plateau

LI Yang'?, WANG Genxu', RUI Pengfei’, YANG Yi'?, CHANG Ruiying'

(1. Key Laboratory of Mountain Surface Processes and Ecological Regulation ,Institute of Mountain Hazards and Environment,

Chinese Academy of Sciences, Chengdu 610041, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;

3. Beiluhe Observation and Research Station on Frozen Soil Engineering and Environment in Qinghai — Tibet Plateau, Northwest Institute of

Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract; It is of great significance to study the effects of bare patches on ecosystem respiration ( Re) and methane
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(CH,) flux of alpine meadow in the Qinghai — Tibet Plateau for accurate assessment of small watershed and regional
scale carbon exchange. In this paper, the bare patches and high vegetation coverage patches in an alpine meadow
on the Mountain Fenghuo were studied, and the effect of bare patches on the Re and CH, flux in alpine meadow by
comparing the difference in Re and CH, flux between bare patches and high vegetation coverage patches different
terrain conditions ( different slope aspects and elevations). The results showed that; (1) The bare paiches
significantly reduced Re in alpine meadow, and the average Re rates of bare patches and high vegetation coverage
patches were 2.26 and 6.17 ¢ CO,m > d "' during the growing seasons, which was mainly caused the difference in
their microbial biomass carbon and saccharase activity. (2) During the growing season, both the bare patches and
high vegetation coverage patches functioned as CH,sinks , and the average CH, uptake rates of two were 25.4 and
6.61 pg m > h™', respectively. The CH, uptake rate of bare patches was significantly greater than that of high
vegetation coverage patches at the middle and upper of the slopes, but their CH, uptake rate were similar at the
bottom of the slopes. Soil moisture was the main factor regulating the spatial variation of CH, uptake in alpine
meadow. These results deepened the understanding of the impact of bare patches on carbon exchange in alpine
meadow on the region, and provided scientific basis for accurate assessment of carbon exchange in small watershed

and regional scale.

Key words; carbon exchange; terrain; soil moisture; variation partitioning analysis; the Qinghai — Tibet Plateau



