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Advances of evapotranspiration research based

on the Penman approach and complementary principle

HAN Songjun"*, ZHANG Baozhong'" *
(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin,
China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. National Center of Efficient Irrigation Engineering and Technology Research, Beijing 100048, China)

Abstract: The Penman approach and complementary principle are the two main theories and methods on
evapotranspiration estimation. This paper reviews the development of these two approaches, compares their
differences in concepts and methods, and discusses the possibility and prospect of integrating them. The
Penman approach emphasizes the processes at the land surface, and corresponding researches focus on the
spatial pattern across various scales and the transpiration mechanisms controlled by plant physiological and
ecological behaviours. The complementary principle emphasizes the processes in the atmosphere, and corre-
sponding researches evolve from linear complementary relationship to the generalized complementary princi-
ple based on nonlinear functions. The Penman approach and complementary principle should be integrated
for completely comprehending the evapotranspiration process, and raising the level of evapotranspiration re-
search.

Keywords: evapotranspiration; Penman approach; complementary principle
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