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Application of Dynamic Model SIMRIW for Predicting
the Growth and Yield of Rice
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Summary

A simplified physiologically-based dynamic model, SIMRIW was selected for predicting

the growth and yield of rice. The applicability of the model to the rice cultivars and weather

conditions in the Republic of Korea was evaluated. Parameters of the model were calibrated

using actual rice yields in Suweon region and an optimization scheme, Constrained Rosenb-

rock Algorithm. The simulated results from the calibrated model were in good agreement

with the field data. The model with parameters calibrated for Suweon was applied to other

five regions for the evaluation of transferability, but the simulated results fell short of satisfac-

tion. However, the model is found to be applied to real-time prediction of the growth and

yield of rice crop, which is believed to be useful for timely rice crop management, agricultural

policy making, and optimal irrigation water management.
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Table-1. Summary of data used for model ca-

libration and validation

Regions |Yield Data| Station Remarks
Suweon 1983~1991) Suweon Cultivar
Chuncheon 1989 Chuncheon |-Chuchung
Chungju 1989 | Chungju
Seosan 1989 Seosan
Hwasoon 1989 Kwangju
Andong 1989  |Andong
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Table-2. Comparison of the simulated and
actual rice yields in Suweon for

1983~1988 Unit : ton/ha
Year Actual | Simulated [Absolute(Relative] RMS
Yields | Yields Error | Error | Error
1983 | 5.26 5.72 0.46 8.7%
1984 | 5.44 5.90 0.46 85
1985| 4.92 543 051 |103
: 0.359
1986 | 4.89 4.92 0.03 0.6
1987 | 5.11 4.89 0.22 43
1988 5.64 544 0.20 35
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Table-3. Comparison of the simulated and
actual rice yields in Suweon for

1989~1991 Unit : ton/ha
Year Actual | Simulated [Absolute|Relative] RMS
Yields | Yields Error | Error | Error
1989 | 5.66 5.39 0.27 48%
1990 | 4.85 451 0.34 7.0 0.391
1991| 5.22 4.70 052 | 100
o Yields(ton/ha)
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Fig. 1. Yearly fluctuation of the simulated

and actual yields in Suweon for 19
83~1988

Simulated yield(Ys : ton/ha)

5
Actural yield(Ya : ton/ha)
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Fig. 2. X-Y relationship between simulated
and actual yields in Suweon for 19
83~1988
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Fig. 3. Yearly fluctuation of the deviation of
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Fig. 4. Yearly fluctuation of the deviation of
sunshine hours in Suweon for 1983~
1991
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Fig. 5. X-Y relationship between simulated
and actual yields in 6 regions for
1989

Table-4. Comparison of the simulated and
actual rice yields in 6 regions for

1989 Unit : ton/ha
Vear Actual [Simulated| Absolute| Relative | RMS
Yields| Yields | Error | Error | Error
Suweon 5.66 5.39 0.27 48%
Chuncheon| 4.34 596 162 |.373
Chungju 5.65 6.23 058 | 103 0880
Hwasoon | 5.21 5.90 069 | 132
Andong 5.35 6.00 065 | 121
Seosan 5.23 6.73 1.50 28.7
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