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Abstract Based on the water balance equation, a field experiment was carried out to observe the dynamic
characteristic of volumetric soil water content during growing season of 2012 and to explore the impact of
irrigation on the oasis water budget. The results showed that in the Zhangye oasis, the volumetric soil water content
at the depth of 40-60 cm was higher than that at the depth of 0-20 cm during days without precipitation and
irrigation. Heavy precipitation has an obvious impact on the volumetric soil water content at the depth of 0-20 cm
while irrigation has an obvious impact at the depth of 0—100 cm. The daily evapotranspiration (ET) was 2.83 mm/d
during days without precipitation and irrigation. The ET volume of the third day after precipitation increased by
16% compared to the ET volume before precipitation. The ET rate of the second day after irrigation was observed
with an increase of 88% compared to the ET rate before irrigation, indicating that the impact of irrigation on ET
was more significant than that of precipitation. The primary incomings of the water budget in the oasis was
irrigation, which accounted for 89.7% of the total incomings. The main outgoings of the water budget in the oasis
was deep percolation (DP), which accounted for 81% of the total outgoings. The irrigation water requirement was
only 213 mm during the growing season of 2012, but the real irrigation volume exceeded the irrigation water
requirement by 474 mm. Excessive deep percolation and serious water wastage was obvious during growing season
due to the heavy irrigation.
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Fig. 1 Location map of study area in Heihe River Catchment and the Satellite image (from Google Earth) of observation
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Table 1 Information of meteorological elements

PN {XES A TR /m R
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Fig. 2

Daily variation of volumetric soil water content at the 0—100 cm soil profile and

precipitation (P) in the oasis (June 22 to Sept. 16, 2012)
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Fig. 3 Spatial pattern of volumetric soil water content at the 0—100 cm soil profile
in the oasis during the day with precipitation (July 9, 2012)
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Fig. 4 Diurnal pattern of volumetric soil water content at the 0—100 cm soil profile in the oasis during the day

with irrigation (June 29, 2012)
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Fig. 5 Variation of daily evapotranspiration and precipitation in the oasis
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Fig. 6 Diurnal variation of evapotranspiration pre- and post-irrigation measured by Bowen Ratio system

in the oasis and corresponding irrigation (July 11-14, 2012)
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Fig. 7 Water budget components (a) and its ratio (b) during growing season in the oasis
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