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Automatic Calibration of Rainfall-runoff Model
Using Multi—objective Function
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Abstract

A rainfall-runoff model should be calibrated so that the model simulates the hydrological behavior
of the basin as accurately as possible. In this study, to calibrate the five parameters of the SSARR
model, a multi-objective function and the genetic algorithm were used. The solution of the
multi-objective function will not, in general, be a single unique set of parameters but will consist of
the so-called Pareto solution according to various trade-offs between the different objectives. The
calibration strategy using multi-objective function could decrease calibrating time and effort. From the
Pareto solution, a single solution could be selected to simulate a specific flow condition.
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Table 1. Parameters in SSARR Model

Type of Parameters

Parameters

Physical Parameters

Basin division, Thiessen coefficient
Elevation area percent ratio, Reservoir characteristics

- ELPP - ETM

- EKE - TINTMX
Hydrological Parameters - ETP - Temperature

- DKE - Snow condition

- ETEL

- SMI-ROP - PBLZ

- BII-BFP - DGWLIM
Watershed Parameters - S-SS .- TSS

- BIIMX - TS

- BRLIM
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Table 2. Selection of Parameters and Parameter Range

Selected Parameters

Range of Parameters

SMI (Soil Moisture Index)

0 < SMI (cm) < 40

BII (Baseflow Infiltration Index)

30 < BII {cm/day) < 60

S-SS (Surface—subsurface)

0 < SSS (em/day) < 05

TS (Time of Surface flow Storage)

5 < TS (hr) < 15

TSS (Time of Sub-Surface flow Storage)

5 < TSS (hr) < 15

( Start !

v

)

e

> Input the weight coeff.

v

) . _J—Construction of SSARR
Construction of initial pop. > input files I
T
— A 4
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Fig. 3. Calculating Process of Pareto Solution
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Table 3. Pareto Solution and Optimized Parameters
Class (1) (2) {(3) (4) SMI Bl S-58 TS TSS
Class 1 1,890.3 26,907.3 12.05 26.18 25.3 38.1 0.5 9.5 10.3
Class 2 1,883.7 26,885.6 12.53 24.60 25.1 39.5 0.5 9.8 10.3
Class 3 1,895.0 26,879.9 12.83 23.55 24.2 394 05 9.5 10.8
Class 4 1,875.3 26,353.4 12.85 21.36 24.2 30.5 0.5 9.2 11.8
Class 5 1,862.6 26,846.2 14.24 18.86 20.5 415 0.5 10.4 12.7
Class 6 1,858.4 26,321.8 15.08 17.44 18.9 435 0.5 10.8 9.8
Class 7 1,854.3 26,788.7 15.60 16.41 175 441 0.5 9.7 6.8
Class 8 1,850.1 26,750.4 15.89 16.14 17.0 448 0.5 9.6 7.5
Class 9 1,844.8 26,733.6 17.34 15.00 15.8 442 0.5 9.7 8.9
Class 10 1,930.8 22,662.0 19.62 13.71 13.1 40.8 0.5 10.8 6.8
Class 11 1,943.9 22,670.3 20.94 14.08 11.2 43.9 0.3 13.8 7.4
Class 12 1,944.7 22,700.3 22.54 13.22 9.6 48.9 0.3 8.7 6.5
Class 13 1,949.0 22,7284 23.60 12.29 7.5 53.9 0.3 14.2 12.8
Class 14 1,960.5 22,818.9 24.68 12.78 6.8 55.8 0.2 12.3 13.9
Class 15 1,969.3 22,813.0 26.02 12.09 4.2 58.9 0.0 13.3 10.2
Class 16 1,970.0 22,748.1 28.03 12.08 3.9 58.9 0.0 17.0 9.7
Class 17 19785 22,751.3 30.30 12.33 2.4 54.8 0.0 154 95
Class 18 1,984.9 22,752.5 32.69 12.73 1.5 55.8 0.0 11.0 9.0
(1) Simulated Peak Runoff (m%s), (2) Simulated Volume Runoff (m%/s)
(3) Relative Peak Error (%), (4)Relative Volume Error (%)
* Observed Peak Runoff = 1887.1 m°/s , Observed Volume Runoff = 22,7752 m”/s
38K FE108F 20054 10A 867
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