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● Model calibration: numerical and physical Models might have 
lots of parameters that need to be tuned to get desired outputs

● Huge search space due to continuous value for each parameter
10 tuning parameters with 100 search steps per parameter=10010 search steps

● Model might have multiple outputs to be optimized
● Limitation of traditional method for multi-outputs

Multi-output-->Single output: Output1*W1+Output2*W2+...Outputn*Wn
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Figure 1. Framework of intelligent model optimizer
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NSGAII: GA+Non-dominated Sorting

Application
● Project: Climate Change Impacts on Runoff  in North-West India
● Model Calibration: Tuning 14 parameters of HBV model to 

optimize two model outputs: runoff and glacier

Optimization results
● Non-donimated solutions
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● Solution optimizes runoff

0

500

1000

1500

2000

2500

3000

3500

4000

Runoff

Observation Model outputs

1971
1972

1973
1974

1975
1976

1977
1978

1979
1980

1981
1982

1983
1984

1985
1986

1987
1988

1989
1990

1991
1992

1993
1994

1995
1996

1997
1998

1999
2000

2001
2002

2003
2004

2005
2006

-5

0

5

10

15

20

25

30

35

40

45

Glacier

Observation Model outputs

● Solution optimizes glacier
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● Solution balances runoff and glacier
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● GA: Biological evolution is a process of change and development 
of individuals, generation by generation, following the principle of 
“survival of the fittest”. Genetic algorithm (GA) loosely simulates 
the natural evolution to solve optimization problems.

● Non-dominated sorting
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Figure 1. Framework of genetic algorithm
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