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Table 1 Summary statistics of simulated yield (kg/ha) under automatic irrigation for

the five rice cultivars.

Summary Cultivar
Statistics Taiken9 Tainanl11 Tainan16 Taoyuan3 Tainung71
Minimum 2,871 2,178 2,054 2,025 2,391
Medium 7,299 5,899 4,973 6,318 7,490
Mean 7,114 5,754 4,851 6,140 7,297
Maximum 8,708 7,027 5,952 7,610 8,925
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75 100 125 150 175
75 100 125 150 175

Frequency
Frequency

50

2
25

e T | e e TTHT

Frequency
75 100 125 150 175

e HH T

0

T T T T T T — T T T T T T T T T T T T T T
0 10 20 30 40 50 60 70O 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Yield Loss Risk(%) Yield Loss Risk(%)

Tainung71 Taoyuan3

75 100 125 150 175
75 100 125 150 175

Frequency

Frequency

50

25

e T | e THTTL

1}

— 71— —— T
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Yield Loss Risk(%) Yield Loss Risk(%)

T — T T T T T — T
0 10 20 30 40 50 &0 70 80 90 100
Yield Loss Risk(%)

[& 1 DSSAT CERES-RICE f5 st 71 1 2278 F SR AR An i 2019 455 — R 0t b

payiii

Fig. 1 The distributions of the simulated non-irrigation risks for the 5 rice cultivars in the 1st

cropping season on 2019 by DSSAT CERES-RICE.
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Fig. 2 The simulated non-irrigation risk maps for the 5 rice cultivars in the 1st cropping
season on 2019 by DSSAT CERES-RICE.
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Fig. 3 The amount of irrigation water for the 5 rice cultivars in the 1st cropping season on
2019 simulated by DSSAT CERES-RICE.
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Application of crop modeling in

developing rice irrigation strategies

Li-yu Daisy Liu'* Sheng-Feng Li!

Abstract

Impacted by the forces of climate change, Taiwan's annual rainfall has remained
relatively constant; however, there has been a discernible rise in the occurrence of intense
rainfall events. This heightened frequency of extreme precipitation renders crops increasingly
susceptible to the dual challenges of droughts and flooding. In light of these evolving climatic
influences, the agricultural sector in Taiwan must actively cultivate more resilient and
adaptable strategies to bolster both production and crop quality. This study employs the DSSAT
CERES-RICE crop model, coupled with gridded soil and meteorological data reconstruction.
Accounting for varying transplanting dates from south to north Taiwan, the study simulates
the yields of five rice cultivars, including Taiken 9, Tainan 11, Tainan 16, Taoyuan 3, and
Tainung 71, under non-irrigated conditions. The aim is to assess the risk of reduced rice yields
under drought stress. Furthermore, future endeavors could involve the refinement of irrigation
and water supply scheduling simulations under different scenarios, serving as a foundational

reference for agricultural cultivation adaptations.
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