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Table 1 Calibrated parameters of Xinlicheng reservoir model
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Table 2 Statistical results for simulated and observed surface

water temperature at L* sampling site

i 1) S [EEDNIEN MRE/%
20120406 2.00 2.08 4.1
20120503 11.00 10.82 1.6
20120606 20.00 17.77 11.2
20120703 23.00 21.24 1.7
20120801 25.00 24.40 24
20120903 19.00 22.24 17.1
20121008 11.00 14.71 33.7
20121101 1.00 0.89 10.7
20121203 0.50 0.42 16.0
20130101 0.30 0.25 16.7
20130205 0.60 0.48 20.0
20130304 2.20 2.10 45
20130407 3.20 2.48 22.4
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Table 3 Statistical results for simulated and observed surface TP values in Xinlicheng reservoir

LERAE A THRAE 25 FARAE 1
IiF ]
SE LN MRE/% SHIIME A MRE/% SEE FAME MRE/%
20120415 0.022 0.021 6.07 0.032 0.028 13.80 0.062 0.078 25.08
20120515 0.023 0.019 15.54 0.033 0.038 15.17 0.039 0.052 33.15
20120615 0.029 0.030 2.87 0.039 0.038 2.56 0.052 0.042 18.38
20120715 0.038 0.034 9.94 0.048 0.046 4.56 0.064 0.054 14.88
20120815 0.032 0.039 22.11 0.042 0.057 36.63 0.069 0.068 1.62
20120915 0.058 0.039 32.73 0.081 0.072 11.47 0.093 0.098 5.43
20121015 0.051 0.067 31.15 0.073 0.077 5.63 0.072 0.075 4.46
20121115 0.058 0.061 4.84 0.061 0.067 9.69 0.077 0.071 7.90
20121215 0.053 0.052 2.01 0.053 0.056 6.48 0.051 0.061 19.02
20130115 0.040 0.044 9.83 0.050 0.048 4.06 0.060 0.052 13.54
20130215 0.033 0.037 12.12 0.041 0.041 0.85 0.052 0.046 12.08
20130315 0.039 0.032 18.85 0.048 0.035 26.32 0.048 0.040 15.95
20130415 0.038 0.027 29.75 0.042 0.046 9.01 0.062 0.083 33.58
MRE/% 15.22 11.25 15.78
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Numerical Simulation of Reservoir Water Environment in Cold Regions
MAO Xiangming', WU Guozheng?**, REN Chuntao*
(1. Panzhihua University, Panzhihua 617000, China; 2. School of Geographical Sciences, China West Normal University,
Nanchong 637009, China; 3. Guokechuang Beijing Information Technology Co. Ltd, Beijing 100070, China;
4. Hohhot Fengze Water Conservancy Survey and Design Co., LTD, Hohhot 010000, China)

Abstract: [Objective JUsing a water environment numerical model to study the process of hydrodynamic and water
quality changes in a seasonal ice-covered reservoir, revealing the variation patterns during the open water and
ice-covered periods. [Method] In this paper, Xinlicheng Reservoir, a plain reservoir in the cold region of northern
China, is taken as the research object, and a three-dimensional hydrodynamic water quality model is built based on
water environment hydrodynamics. The water temperature and TP concentration of a complete water period which
include open water stage and ice-covered stage were simulated and analyzed, and the parameters of the model were
calibrated and validated. [Result] The statistical analysis results show that the mean relative error (MRE) between
the simulated and measured water level values of Xinlicheng Reservoir is 4.47%, and the water temperature MRE
value was 12.5%. The MRE values of TP concentration at all three sampling points are less than 20%. [Conclusion]
The research results can objectively reflect the changes in hydrodynamics force, water temperature and TP
concentration of Xinlicheng Reservoir during the open water and ice covered periods, and can provide reliable
reference and application value for the water environment management of Xinlicheng Reservoir.
Key words: cold region; reservoir; water environment; numerical stimulation
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