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( ) Fig. 1 Flow chart of parameter estimation
with simulated annealing algorithm
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1
Tab. 1 Actual concentration of BOD and DO of a river concerned

/km BOD /mg-1-1 DO /mg -1-1

1# x= 8 17.928 16. 891 18. 304 8.335 8. 657 8.032
2# x= 28 13.783 13. 156 13.478 6.750 6. 565 6. 830
3# x= 36 12.392 11. 934 12. 283 6. 654 6. 631 6. 823
4# x= 56 6.932 6. 879 6.951 9.501 9.343 9. 677

)\: O 59 s B

2 2 , kv k2 >

2
k1= 0.055, k2= 0.203, Z=1.04 ,
2 2
, kv k2
2

Tab. 2 Parameter estimation results of simulated-annealing algorithm

k1 ko To n B € ki ko A /s
0.4 0.6 2 000 0.85 0.01 1.5 0.052 0. 191 1. 469 18.13
0.8 0.2 2 000 0. 85 0. 01 1.5 0. 052 0.192 1. 385 0.88
0.4 0.6 200 0. 85 0. 01 1.5 0. 055 0.210 1. 091 0.38
0.4 0.6 20 0. 85 0.01 1.5 0. 055 0.214 1. 152 3.24
0.4 0.6 200 0.5 0.01 1.5 0. 056 0.214 1. 152 13.45
0.4 0.6 200 0. 85 0.001 1.5 0. 056 0.219 1.275 9.68
0.4 0.6 200 0. 85 0.01 1. 05 0. 055 0.203 1. 040 8.35

To , N , B , € R n= 10
3.2
’
) — (GA)
— (GD) , 3 4
2 3 4 ,
) (SA  GA),

SA  GA 4 ,



101

3

Tab. 3 Parameter estimation results of genetic—algorithm

pop pc pm € k1 k2 /s

40 0. 85 0.01 1.5 0. 056 0. 200 1.163 29.11

10 0. 85 0.01 L5 0. 054 0.185 1. 168 5.94

20 0. 85 0.01 L5 0. 056 0. 190 1.299 7.19

20 0.95 0.01 L5 0. 054 0.214 1.213 13.18

20 0. 85 0.001 L5 0. 052 0. 190 1.469 4. 67

20 0. 85 0.01 1.2 0. 056 0. 220 1.168 75.9

pop » pe > pm s
4
Tab.4 Parameter estimation results of steepest-decent algorithm
ki ko P q q1 q2 ky ko Z /s
0.4 0.6 0.5 0.01 0.25 0. 001 0. 056 0. 600 20. 224 0
0.4 0.6 0.5 0.01 0. 005 0. 001 0. 052 0.598 21.287 0. 05
0.4 0.6 0.01 0. 001 0.25 0.000 1 0. 055 0. 237 1.720 0. 44
0.4 0.6 0.1 0.000 1 0.05 0. 001 0. 055 0.209 1.078 0.93
0.8 0.2 0.1 0.000 1 0.05 0. 000 4 0. 055 0.206 1. 057 0.51
P ) q . q 5
R 1
2
2 2
GA )
2 2
(SA  GA) :
(SA  GA)
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Stochastic optimization on parameters
of water quality model

ZHENG Hong—xing, LI Lijuan
(Institute of Geographic Sciences and Natural Resources Reseach, CAS, Beijing 100101, China)

Abstract: This paper focuses on stochastic parameter optimization for water quality model
with simulated-annealing algorithm ( SA) which is discussed in detail. For comparison,
genetic-algorithm ( GA ) and steepest-decent algorithm ( SD) are also discussed.
Simultaneously, the typical SP water quality model is adopted in a case study. Result of
the case study shows that the stochastic optimization methods (SA and GA) are more
effective than the other methods such as the steepest-decent method. What are testified
include not only in the aspect of theory but also in the case study, both SA and GA are
able to reach the global optimal results. However, concerning SA and GA, GA is weaker
in local optimization and spends more time in parameter optimization.
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quality model



