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Fig.1 The upstream basin of Hutuo River and the studied sub-basins
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Table 1 Results of calibration and validation of ® (calibration/validation)

i T (km’) ) MB(%) MAE(mm) RMSE(mm) NSE
A 15915 2.45 0.32/1.02 20.71/24.28 24.97/28.97 0.86/0.79
PR 729 2.1 0.48/4.92 20.13/27.34 23.68/38.59 0.82/0.65
A 714 2.35 1.61/-2.04 30.04/27.53 36.54/34.24 0.71/0.74
il 477 2.45 -0.28/3.85 21.15/22.32 27.4/32.6 0.83/0.56
aEid 2255 235 0.59/4.90 12.6/30.74 27.4/36.03 0.93/0.61
B 334 2.05 -0.36/-3.38 27.67/30.66 34.65/36.99 0.55/0.53
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Table 2 Trend and abruption of the meteorological factors(phase trends and significant point are

recorded respectively across the turning point)
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Fig.3 Climatic change trends and abrupt points of Hutuo River Basin
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The Trend and the Principal Influence Factors of Evapotranspiration
in Hutuo River Basin During Last 50 Years

ZHANG Rui-gang, MO Xing-guo, LIN Zhong-hui

(Key Laboratory of Water Cycle and Related Land Surface Processes, Institute of Geographic Sciences and
Nature Resources Research, Chinese Academy of Sciences, Beijing 100101,China)

Abstract: It is important for both understanding the hydrological rules and managing the water resources to esti-
mate the evapotranspiration accurately in a basin as well as master the trends of both itself and the principal in-
fluence factors. This paper calculated the annual evapotranspiration in the upstream mountain areas of Hutuo
River Basin in North China during 1958-2007 by Fu Baopu formula, and analyzed the trend, the abruption and
the principal influence factors of the evapotranspiration. The result shows that the Fu Baopu formula can esti-
mate the evapotranspiration satisfactorily. In the past 50 years, the evapotranspiration in Hutuo River basin had
a decreasing trend (a=0.05). Precipitation influenced the evapotranspiration strongly, while the potential evapo-
transpiration has little effect on it. In some of the researched area, relatively humidity also had significant influ-
ence (=0.05). The averaged trends of the studied factors are: annual potential evapotranspiration, annual-aver-
aged daily wind speed, hours of sunshine, relative humidity, and atmospheric pressure decreased significantly,
annual precipitation decreased non-significantly, annual-averaged daily maximal, mean, minimal temperature
increased significantly («=0.05). The factors and the difference between their multi-year averaged values be-
fore and after significant abruptions are: annual potential evapotranspiration decreased 70.30mm. Daily wind
speed and hours of sunshine decreased 0.53 m/s and 0.52 h/d, respectively. Daily maximal, mean, minimal tem-
perature increased 1.09. 0.95. 1.14°C, respectively. Evapotranspiration and precipitation had no abruptions.
The sub-basin averaged geological locations, elevations, land cover, and NDVI do not influence the evapotrans-
piration significantly within the whole basin.

Key words: evapotranspiration; influence factors; trend analysis; Hutuo River



