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Abstract: Reservoir water warming and eutrophication caused by thermal discharge is a hot issue in the field of reservoir ecology. A shallow
reservoir in North China receiving warm—water discharge was chosen as the study area, and MIKE21 was used to construct a two—dimensional
water temperature model. In view of the extreme conditions of air temperature and water transfer, four scenarios were set to simulate the tem—
poral and spatial distribution of water temperature. The eutrophication and risk of algal bloom were analyzed under the four scenarios. The
following conclusions were reached.(1)The water temperature in western and northern water area was higher than that in eastern and south—

ern water area, respectively. The main influencing factors were the location of warm—water discharging spot, flow direction of warm water and
water depth.(2)The influence of air temperature on water temperature was more significant than that of water depth, and the annual mean wa—
ter temperature rise in water intake 1 was the greatest, meanwhile the water temperature fluctuation in water intakes 1 and 2 was relatively
obvious.(3)The change of air temperature or transferred water volume would change algal bloom risk : under scenarios 2 and 3, the occurring
time of high risk of algal bloom was one month earlier than that under scenario 1; under scenario 4, the duration of high risk of algal bloom
near the eastern boundary and water intake 1 was one month shorter than that under scenario 1, owing to the higher water temperature rise.
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Table 1 Results of calibration and validation of the model

mH £ JXiva R* Ens
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Table 2 Simulation scenarios
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Figure 3 Comparison of simulated and observed data for calibration and validation periods
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Table 3 Monthly average water temperature of the concerning points in Scenario 1

EJW=X 1A 1 2 3 4 5 6 7 8 9 10 11 12 Y
£ 2.8 3.6 9.0 17.4 25.1 29.2 332 332 29.6 20.1 9.9 3.4 18.0
"X 2.0 2.3 8.5 17.7 249 28.6 33.1 32.8 29.0 19.2 9.1 3.0 176

BAOL 76 8.7 153 229 30.4 324 36.0 35.5 34.0 23.7 136 49 22,1

Bokm2 20 2.4 73 17.0 249 29.1 326 32,6 29.3 20.2 9.1 33 173
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Figure 4 Distribution of water temperature in Scenario 1(°C)
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Table 4 Yearly average water temperature rise of other scenarios

compared with scenario 1(°C)
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