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Application of logistic curve to forecasting vertical distribution of
water temperature in reservoirs

XU Dan', LU Baohong' , CHENG Xinye’, GU Hongbin'’, QI Changjun’, RUAN Xiaobo' , LIU Ruirui'
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2. Department of Energy Engineering, Zhejiang University, Hangzhou 310027, China;
3. Power Construction Corporation of China, Beijing 100044, China;
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Abstract ; Based on the layered vertical distribution of water temperature in reservoirs, a new method, which is called
the logistic curve method, is proposed to estimate the water temperature. In this study, an S-type logistic curve
equation was used to fit one year of observed data from the Xin’ anjiang Reservoir. The results show a high accuracy
of fitting by determining the parameters in the empirical equation(s) using the nonlinear regression method in the
SPSS software. Meanwhile, the applicability of the empirical equation (s) was analyzed using observed data from
other reservoirs. The results show that the empirical equation (s) can well fit the vertical distribution of water
temperature in the reservoir for different types (the mixed type and stable layered type) in different periods (the
temperature raising period and stable layered period). In addition, several approaches to obtaining the parameters are

proposed for water temperature forecasting with the empirical equation(s).

Key words: logistic curve; SPSS software; reservoir water temperature; vertical distribution of water temperature ;

water temperature forecast; Xin’ anjiang Reservoir; Danjiangkou Reservoir
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Table 1 Logistic curve parameter optimization results for Xin’ anjiang Reservoir

M TR ] k a b R KR Y RT PR 2E/C
1 2007-01-30 1.398 -8. 681 0.238 0.990 0. 104
2 2007-03-07 10. 590 0. 996 0.079 0.988 0. 261
3 2007-03-18 2.490 -1. 089 0.075 0.993 0. 106
4 2007-03-28 5006. 744 7.218 0.058 0.933 0.767
5 2007-04-07 848. 425 5.478 0.044 0. 960 0. 497
6 2007-04-15 4913. 946 6.619 0. 058 0.974 0. 846
7 2007-04-28 9.249 -1.794 0. 124 0.988 0. 846
8 2007-05-09 16. 936 -0. 563 0. 096 0.985 0.978
9 2007-05-16 16. 696 -0.975 0. 145 0. 996 0. 425
10 2007-05-26 71.045 1.314 0.119 0.995 0.733
11 2007-06-15 16. 199 -2.399 0.262 0.989 0.981
12 2007-06-24 23.363 -1. 186 0.192 0.993 0. 846
13 2007-07-19 23.983 -2.243 0.225 0. 996 0.913
14 2007-08-09 24. 666 -2.175 0.247 0.996 0.795
15 2007-09-22 16. 607 -5.624 0.391 0.992 1. 008
16 2007-11-25 8.018 -6. 020 0.310 0. 986 0.713
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Fig. 2 Comparison of measured and calculated water temperature in Xin’ anjiang Reservoir
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Fig. 3 Comparison of measured and calculated monthly average water temperature in Danjiangkou Reservoir
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Fig. 6 Comparison of calculated results of empirical formulas

( monthly average water temperature in Danjiangkou Reservoir in May and August)
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Table 2 Vertical distribution of water temperature in Danjiangkou Reservoir in May and June

5H 6 H
K/ C Kl C
A T v smi fomew 0%
0.1 20.9 21. 15 20. 88 0.1 24.8 25.02 24.77
5 20.8 20. 40 19. 84 5 23.5 23.33 23.15
10 18.5 18. 63 18.18 10 21.3 20. 88 20. 67
15 15.6 15.75 16. 05 15 17.6 18.00 17. 68
20 13.2 12.96 13.96 20 15. 1 15.32 14.93
25 11.3 11.35 12.37 25 13.4 13.30 12.95
30 10.6 10. 67 11.38 30 12.1 12.02 11.76
35 10.3 10. 42 10. 84 35 11.7 11.29 11.12
40 10.3 10.34 10. 56 40 11.0 10. 90 10. 80
50 10. 5 10. 30 10. 36 50 10.5 10. 60 10. 57
£3 FRIIKE b=0.200 FETEER
Table 3 Calculated results of Xin’ anjiang Reservoir when b=0. 200
N=g=} N=g=)
e K “ B RROS | s k “ B R
2007-01-30 1.414 -7.277 0. 988 0. 104 2007-05-16 13. 095 -2.047 0. 993 0.709
2007-03-07 2. 803 -2.431 0.956 0. 368 2007-05-26 18. 688 -1.083 0. 989 0. 845
2007-03-18 1.624 -5.075 0. 920 0.329 2007-06-15 18.735 -1.512 0. 987 1.377
2007-03-28 3.016 -3.547 0. 807 1.316 2007-06-24  22.523 -1.325 0.993 0.777
2007-04-07 2. 666 -5.307 0. 836 1.225 2007-07-19  25.520 -1.840 0.996 1.152
2007-04-15 5.533 ~3.405 0. 881 1. 666 2007-08-09  28.034 -1.471 0. 995 0.116
2007-04-28 7.735 -3.515 0. 980 0.771 2007-09-22 18. 746 -2.649 0. 981 2.723
2007-05-09 9.957 -3.292 0. 968 1.538 2007-11-25 8.427 -3.821 0. 980 1.173
b. MIER(3),2 y=0 WERAKER T, FEEEINTCR.
kg T, =T, (4)
1 +e"

T, T AARE BUA (050 PGS S8k WU ERIZ hoC s KR, 22537 A B ke 5 i B4 <
FAAEARSCOC AR | EL AT I Bl ik ) P 51 A5G 5C R BidF 2007 4R 3 H7 HE 8 H 9 HIY 13 S8k
5T 30 HFH RIS R LN 0.979
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