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Table 1 Key parameters of the DYRESM model
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Fig.3 The hourly air temperature short wave radiation and wind speed of the Hongfeng Reservoir in 2014
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Fig.4 Comparison of simulated and measured surface water temperatures in the Hongfeng Reservoir in 2014
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Fig.5 Measured and simulated profiles of water temperatures at sites of Dam

Huayudong and Houwu in the Hongfeng Reservoir in 2014
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Fig.6 Comparison between simulated and measured water temperatures of the Hongfeng Reservoir

in the stratified period ( left) and the mixed period ( right)
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Fig.7 Simulated profiles of water temperature in the Hongfeng Reservoir in 2014 under conditions of

normal air temperature and air temperatures of 1 C and 2 °C higher than normal
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Fig.8 Simulated profiles of water temperature in the Hongfeng Reservoir in 2014 under conditions of normal

shortwave radiation and of normal shortwave radiations 20% and 40% higher than normal
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Fig.9 Simulated profiles of water temperature in the Hongfeng Reservoir in 2014 under conditions of

normal wind speed and wind speeds of 20% and 40% higher than normal
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A Numerical Simulation Study Using the DRYESM Model on the Thermal

Stratification and Its Controlling Factors in the Hongfeng Reservoir
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Abstract: The vertical structure of water temperature is an important basis for the evolution of lake/reservoir ecosystem. The stability of
thermal stratification has important impacts on physical chemical and biological evolutions of deep-water lakes and reservoirs. There—
fore it is of great significance to study the characteristics and key control factors of water thermal stratification. In this study the
DYRESM hydrodynamic model was applied to simulate the water temperature variation of the Hongfeng Reservoir in 2014 and the key
factors affecting the water thermal stratification were explored. Our results showed that: 1) the DYRESM model can effectively simulate
the characteristics and time evolution of the water thermal stratification and can accurately predict the formation and extinction of the
thermal stratification and the intensity of de-stratification. 2) the temperature changes have significant impacts on the thermal stratifica—
tion and the increasing temperature can accelerate the formation of the water thermal stratification resulting in the thermocline sub—
mergence and the delay of de-stratification. The enhancement of shortwave radiation ( <40%) will not significantly affect the water tem—
perature structure but may cause the time delay of de-stratification. The wind speed is a sensitive factor of the thermal stratification sta—
bility. When the wind speed increases by 40% the water temperatures in the middle and bottom waters will increase significantly ( from
9 to 14 C) from June to September and the de-stratification will occur 30 days earlier correspondingly the stratification period will
be shortened.
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