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Effects of warming on carbon exchange in an alpine steppe in the Tibetan Plateau
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Abstract: Carbon exchange is a key process that affects the carbon sink capacity of grassland ecosystems and is very
sensitive to climate warming. The Tibetan Plateau is covered by large areas of alpine steppe, which is the main carbon pool
and fundamental in regional carbon cycling. The present study investigated the effects of warming on carbon exchange in an
alpine steppe ecosystem in Baingoin County, Tibetan Plateau from 2012 to 2014. The results showed that there are
interannual differences in the effects of warming on the components of carbon exchange in alpine steppes, but there is a
negative effect on carbon exchange as a whole. Three-year average results showed that warming significantly reduced the
above-ground biomass, gross ecosystem productivity ( GEP ), ecosystem respiration ( ER), and net ecosystem carbon

exchange (NEE) in the alpine steppe (P<0.05), with an average decrease of 15.1%, 36.8%, 19.2%, and 51.5%,
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respectively. Three-year average soil respiration (SR) did not change significantly (P>0.05) compared with the control
under warming conditions, but warming in 2013 significantly reduced SR (P<0.05) , by 18.1%. Warming has a certain role
in promoting the ratio of SR to ER, with the highest increase reaching 40.0%. GEP, ER, SR, and NEE had no significant
correlation with soil temperature and soil moisture ( P>0.05) , whereas GEP, ER, and NEE showed a significant negative
correlation with air temperature ( P<0.05). A decrease in drought stress and above-ground biomass caused by warming were
the main factors for the decrease of NEE in the alpine steppe. In summary, our study showed that global warming may

reduce the carbon sink capacity of alpine steppes in the Tibetan Plateau.

Key Words: carbon exchange; gross ecosystem productivity; ecosystem respiration; net ecosystem carbon exchange;

above-ground biomass
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Fig.1 The air temperature and soil temperature and soil water content under warming condition
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Fig.2 The above-ground biomass under warming condition Fig.3 The gross ecosystem productivity under warming condition
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Fig.4 The ecosystem respiration and soil respiration under warming condition
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Table 1 Relationship between carbon flux and abiotic factors in alpine steppe

LA 5y IR (ST) 7R BE (AT) THOK S (SW)
The composition of carbon exchange Soil temperature Air temperature Soil moisture
BABRGATJ1 (GEP) -0.228 -0.657*" 0.144
BRI (ER) -0.165 -0.549" 0.241
+-HEFI (SR) -0.040 -0.059 0.249
HEB RS (NEE) -0.250 -0.680 " 0.088

M FAEYE (AGB) -0.435 -0.475" 0.061

s x k SPRIRIRTE 95% 99% M B G A L BA 2R B EW,; 8BS RG A J1: GEP, Gross ecosystem productivity; =25 R . ER,
Ecosystem respiration; T3 . SR, Soil respiration; 42 &% RS 2L 7 J1. NEE, Net ecosystem carbon exchange; b I- /- #J & . AGB, Above-

ground biomass
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