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Fig. 1  Location of meteorological stations in the Heihe River Basin and the surrounding areas
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Fig. 2 Spatial distribution of annual,spring and autumn reference evapotranspiration of the Heihe River Basin
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Fig. 3 Annual reference evaportranspiration anomaly and accumulative anomaly of the Heihe River Basin from 1960 to 2009
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Table 1  Interdecadal anomalies and trends of annual reference evaportranspiration of the stations in the Heihe River Basin
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Fig. 4 Spatial distribution of the change rates of annual and summer reference evapotranspiration

from 1960 to 2009 in the Heihe River Basin
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Table 2 Sensitivity coefficients and relative changes of climate elements of the three stations
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Fig. 5 Variation of monthly mean sensitivity coefficient of three stations
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Temporal and Spatial Variation Characteristics and Quantification
of the Affect Factors for Reference Evapotranspiration in
Heihe River Basin

MA Ning", WANG Nai-ang", WANG Peng-long", SUN Yan-meng", DONG Chun-yu*
(a. College of Earth and Environmental Science, Center for Climate Change and Hydrologic Cycle in Arid Region,

b. College of Information Science & Engineering, Lanzhou University, Lanzhou 730000, China)

Abstract ; Based on the daily data from 1960 to 2009 of 14 meteorological stations in Heihe River
Basin and the surrounding areas, spatial and temporal distributions of the reference evapotranspi-
ration in the Heihe River Basin were analyzed after calculation with the Penman-Monteith method
recommended by FAO. Nondimensional relative sensitivity coefficients of reference evapotranspi-
ration to climate elements of three representative stations in different regions were calculated to re-
search the dominant factor of ET,’ s change combined with the relative change of the climate ele-
ment. The results showed that obvious regional difference of annual and seasonal ET| in the Heihe
River Basin and the former is estimated to be about 568 =700 mm in the upper course, 800 —900
mm in the Hexi corridor plain and over 1000 mm in the lower course. The ET, of summer is the
most in a year, followed by spring, autumn and winter is the least. In general, the annual and
seasonal ET, all decreased in past the 50 years, but also with regional difference, which increased
slightly in the upper course and decreased in middle and lower course. The relative humidity is
the most sensitive variable to annual ET|, in Tuole and Gaotai which belong to the upper and mid-
dle course, however, wind speed is the most sensitive variable in Ejina which belongs to the lower
course. The seasonal and monthly sensitivity of climate elements in the three sites have a little
difference. Wind speed is the dominant factor causing change of ET,, however, the relative
humidity and sunshine duration contributed little.

Key words: reference evapotranspiration; sensitivity coefficient; wind speed; Heihe Rvier Basin



