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Analysis of temporal and spatial characteristics of reference evapotranspiration in Northeast China based on
information entropy theory//WANG Fuqiang'*, ZHAO Naili', YUAN Jianping'® , WEI Huaibin'"*( 1. School of Water
Conservancy, North China University of Water Resources and Electric Power, Zhengzhou 450045, China; 2. Cooperative
Innovation Center of Henan Province, Zhengzhou 450046, China; 3. Water Resources Management Center, Minisiry of Water
Resources of the People’ s Republic of China, Beijing 100053, China)

Abstract: Using conventional meteorological data from 116 meteorological stations in Northeast China from 1951 to 2013,
an information transfer model of daily reference evapotranspiration ( ET,) between stations in Northeast China was
constructed based on the information entropy theory, and the distribution of the information field was analyzed. The regional
similarity structural characteristics of daily ET, were analyzed using the cluster analysis method. Then, six representative
stations were chosen based on the analysis. The rescaled range analysis method was used to analyze the time fractal
characteristic of ET), at the six stations. The results show that, in space, the information entropy of daily E7, decreases with
the increase of latitude in Northeast China, and the information transfer index of each station, with significant anisotropy,
decreases with the increase of distance between the basic station and the auxiliary station. The information transfer at the
site level presents a general pattern of distribution from south to north and from east to west. In time, the mean annual ET)
presents a generally decreasing trend in Northeast China, and the ET| of the six representative stations, i.e. , the Harbin,
Shenyang, Chifeng, Jagdaqi, Kiamusze, and Hailar stations, will tend to stabilize within a certain time period in the future
and show strong persistence.

Key words: reference evapotranspiration; temporal and spatial characteristics; information entropy; fuzzy cluster analysis;
rescaled range analysis method; Northeast China
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