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Characteristics of Evapotranspiration of Degraded Alpine Meadow
in the Three-River Source Region

ZHANG Lifeng', ZHANG Jiqun*, ZHANG Xiang', LIU Xiao-qin', ZHAO Liang’,
LI Qi*, CHEN Dong-dong®, GU Song'*
(1. College of Life Sciences of NanKai University, Tianjin 300071, China;
2. Water Resources Management Center of Ministry of Water Resources. Beijing 100032, China;

3. Northwest Plateau Institute of biology, Chinese Academy of Sciences, Xining, Qinghai Province 810008, China)

Abstract: To examine the characteristics of water budget of degraded alpine meadow in the Three-River
Source Region (TRSR), we studied the annual variation of evapotranspiration (ET) and its controlling
factors using the eddy covariance and micro-meteorological system in the Guoluo Prefecture, Dawu, Qing-
hai Province. The results showed that the annual amount of ET was 481. 9 mm, and the ratio of annual ET
to precipitation was about 97%. The average daily ET rate in the growing season was 2. 3 mm « d ', while
the average daily ET rate in non-growing season was only 0. 6 mm * d~'. There was a significant exponen-
tial correlation between ET and temperature. Solar radiation received by study site was strong, while the
ratio of the net radiation to solar radiation (R,/R,) was relatively low (46%). ET was linear with the net
radiation in non-frozen-soil period. Precipitation was relatively abundant in this alpine meadow, and the
impact of soil water content on ET was relatively small in comparison with that of temperature and net ra-
diation. This study suggested that the degradation of alpine meadow increased the ET, and thus reduced
the water conservation capacity of ecosystem; net radiation and temperature were the most important envi-
ronmental factors influencing ET for this degraded alpine meadow ecosystem in the TRSR.
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Table 3 The comparisons of ET among different grassland types
Vegetation Annual Annual
Altitude/m Latitude Longitude Reference
Type ET/mm Precipitation/mm ET/P
1358 41°46'N 115°41'E 314.3 328.0 0.96 [34]
Grazed steppe
— 36°06'N 140°06'E 808.5 1194. 2 0.68 [25]
Wet mixed grassland
350 36°56'N 96°41'W  640.0~810.0 1104,0~1213.0 0.53~0.73 [35]
Tallgrass prairie
3250 37°60'N 101°30'E  341.0~426.0 554. 0~666. 0 0.51~0.77 [22]
Alpine meadow
1235 47°21'N 108°74'E 163.0 248.0 0. 66 [21]
Typical steppe
3963 34°21'N 100°29E 481.9 494. 5 0.97
Alpine degraded meadow This study
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Fig. 9 Daily variation of conopy conductance(ge) and decoupling coefficient(Q) on four typical clear days
(January 29, July 25, August 18, October 5) in degraded alpine meadow
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