T B

B | | g s | EOG OISR AT | 4 N | i abHEAT AT L1005

D A B BRA B R PR R 7 VO ET O [R)4eR (EDAS JSE (5% mil [ 3] A Ml T 2741, 2013,29(13):60-66
S 251 PE R A I 7 v o ET O [ 466 1L RS B2 1) 3¢ Wi
Effects of spatial station density and interpolation methods on accuracy of reference crop evapotranspiration
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Abstract: With the intensified global climate change and increased human activity, water resources deficit and consequent imbal ance between water supply and demand tends to
be more serious. Research on water cycle and its spatial and temporal evolution under changing environment has attracted growing concerns. Evapotranspiration (ET) is not only an
important component in the water cycle and water-heat balance, but also an important process in coupling and simulation interaction with the soil-atmosphere system and in the land-
atmosphere system. ET isalso an important basis for scientific assessment, management of water resources, and planning and design for agricultural water conservancy project, and
thus attracted interests from the disciplines such as hydrology, water resources, agricultural irrigation, agricultural ecology, physical geography, and agro-meteorological. Research of
interpolation models of reference crop evapotranspiration (ETO0) isimportant to the temporal and spatial distribution of water resource in river basin scale. Haihe River basin located at
the north Chinais one of the seven largest river basinsin China, occupying an area of 3.2 X 105km2(34.9° -42.8° N, 112.0° -119.8° E). The middlie and lower reach of thebasinis one
of important wheat production regionsin China. Thisregion in subtropical monsoon climate, semi-humid and semi-arid environment is strongly affected by human activities. In recent
decades, several eco-environmental problems have become prominent under the combined impacts of climate change and intensified human perturbations. Water resourcesin Haihe
are currently used for irrigation, aquaculture and industries. Due to very limited available water resources in the basin, water has been diverted from other basins to supply water to
agriculture and to maintain the essential functions of the ecosystem. The ten-day average maximum air temperature and minimum air temperature, relative humidity, sunshine hours,
wind speed were used to calculate ETO using the Penman-Monteith equation recommended by FAO in 1998. We cal culated ETO using Penman-Monteith equation which was
recommended by FAO according to weather data of 3 years (2003-2005) for 162 agricultural weather stationsin the Haihe river basin. The temporal and spatial vatiations of ETO were
calculated by four interpolation models of Spline, Ordinary Kriging (OK), Inverse Distance Weighted (IDW) and Regression in ArcGIS. The results showed that when the spatial
stations density isless-than 1.3 station every 10 000 km2, the Regression interpolation model was better than the other 3 interpolations; the OK and IDW model were recommended
when the spatial stations density is greater-than 1.3 and less-than 4.3 station every 10 000 km2; when the spatial stations density is greater than 4.3 station every 10 000 km2, the
results showed no big difference for three interpol ations (OK, IDW, Regression). Spline method showed the worst results. In aword, Regression interpol ation model presented higher
accuracy if the spatial stations density isless-than 1.3 station every 10 000 km2; the OK and IDW interpolation model presented higher accuracy if the spatial stations density is
greater than 1.3 and less than 4.3 station every 10 000 km2.
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