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Fig. 1 Installation and arrangement of surface evaporation experiment
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Fig.2 Water temperature contour map of evaporation ponds from April to October in 2021—2022
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Fig.4 Comparison between the calculated results of evaporation models and the measured results
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Table 1 Evaluation indexes of Penman model and the improved models

Penman F71 %ﬁjfﬁﬁg( eNE] B,ﬁ)

&R Epys/( mm/ ] ) Eggrus/ % Pyias/ % Eyys/ ( mm/ ) Eggrus/ % Pyias/ %

2021 4% 2022 4F 2021 4F 2022 4F 2021 4F 2022 4 2021 4F 2022 4% 2021 4% 2022 4 2021 4F 2022 4%

2 24.9 32.1 26.9 34.1 -21.9 -27.6 2.3 16.2 2.5 17.3 1.24 -9.56

5 m? 24.5 32.1 26.9 34.1 -22.0 -26.6 1.2 16.5 1.3 17.6 0.58 -8.43

20 m? 18.3 26.9 25.1 26.2 -14.1 -20.3 2.2 21.5 2.2 19.0 -0.82 -9.0
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Table 2 Values of B’ for evaporation ponds with different areas
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Water temperature characteristics of evaporation ponds with
different areas and improvement of Penman model -
CHEN Junfeng', ZHANG Shuyu', DU Qi*, XUE Jing', YANG Xiaojun’

(1. College of Water Resources Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China; 2. Taigu Water
Balance Experimental Station, Bureau of Hydrology and Water Resources Survey of Shanxi Province, Jinzhong 030600, China)

Abstract; By analyzing the water temperature characteristics of evaporation ponds, we can deeply understand the
energy balance characteristics of evaporation ponds, study the calculation error sources of Penman model, and
improve the model, which is of great significance for agricultural planning, water source assessment and hydrological
forecast. Based on the water temperature, evaporation capacity and meteorological data of three evaporation ponds
with different areas in Taigu water balance experimental station, the vertical distribution of water temperature and the
variation characteristics of evaporation capacity of each evaporation pond were analyzed. The model parameters
suitable for the three evaporation ponds were explored based on Penman model. The results showed that the water
temperature of the 1 m* and 5 m” evaporation ponds decreased significantly with the increase of water depth from April
to August, that of the 20 m” evaporation pond was higher, which was uniformly distributed. The monthly evaporation
of 1 m*> and 5 m” evaporation ponds was similar, whose trend was consistent with the variation of net radiation, and
the evaporation peak of 20 m” evaporation pond lagged behind the net radiation peak by 3 months. The addition of
comprehensive influence parameters reflecting energy other than net radiation to the Penman model can improve the
calculation accuracy of the model, especially in summer. The parameter values of I m*, 5 m” and 20 m” evaporation

ponds in summer are 3.5, 3.3 and 2.1, respectively.

Key words: water surface evaporation; evaporation pond; water temperature; Penman model

x The study is financially supported by the National Natural Science Foundation of China ( No.41502243) and the Natural Science
Foundation of Shanxi Province, China ( No.202203021221048).



