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Researches on laws of water balance at transitional zone between oasis and

desert in Minqin
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Abstract: Research area was located in the oasis-desert intermediate zone on the other edge of Liujiadi Village in Minqin
Country. at the transitional belt between Badanjilin desert and Tenggeli desert, where a 2 km sample belt, was established,
along the prevailed direction of wind causing desertification. With 3 different gradient types of vegetation coverage (Tamarix
ramosissima shrub sand dune, Nitraria sibirica shrub sand dune and shifting sand dune) as the research subjects, such
ecological factors as water, soil, climate and physiology were observed with 3 automatic meteorological stations. Based on
long-term research and hydrological methods, the water balance of ecosystem here was studied on the temporal and spatial
patterns, and dynamic characteristics, especially soil moisture and evapotranspiration capacity. Some analysis results are as
follows: (DAlong the intermediate zone connecting oasis and shifting sand dune, soil water contents at the layer from 0 to 80cm
in depth can be arranged in order of volume as below: T. ramosissima sand dune (5.61%) > N. tangutorum sand dune
(5.47%) > shifting sand dune (5.22%). Soil water contents regularly increase from surface to deeper layers. @ In the
diurnal course of evapotranspiration, ET rate of T'. ramosissima and N. tangutorum reaches a peak later for 1 to 2 hours than
that of shifting sand dune. Moreover, the volume order of maximum diurnal ET rate is as follows: T'. ramosissima sand dune
(0. 24mm/h) > N. tangutorum sand dune (0.20mm/h) > shifting sand dune (0.18mm/h); Evapotranspiration capacity of
oasis-desert intermediate zone is mainly affected by such meteorological factors as sunshine percentage. air temperature, air

saturation difference value and wind speed. The slope relevance values between the former four factors and evapotranspiration
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capacity are 0.717,0.643,0.649,and 0. 705 respectively. (3 In general, water balance of the ecosystem features that while
water inflow has two main resources: precipitation and horizontal movement of soil water, water outflow is mainly through soil
and vegetation evapotranspiration.
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Table 1 The distribution characteristics of vegetation in different site types
Site type T. ramosissima sand dune N. tangutorum sand dune Shifting sand dune
Vegetation type on sand dune T. ramosissima N. tangutorum Bare land
Vegetation type among sand dune + R. soongirica+ K. caspica K. foliatum Bare land
Distance from oasis(m) 0~600 600~1000 —=1000
Vegetation coverage (%) 25.6 15.7 <5
2.2
2.2.1 2000  7~11 ,2001 6~11 N 3
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Table 3 The relationship between soil water content and meteorologic factors
Meteorologic factors(x) Equation formula Correlation coefficient Sample number
Air temperature ( C) Y=—0.0032240. 0462x+5.172 0.47 42
Air relative humidity (%) Y=1.142Iln(x)+0. 373 0.73 42
Surface soil temperature( C) Y=—0.0052%40.108x+4. 693 0.78 42
Wind speed (m/s) Y =5. 841e 02097 0. 65 42
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