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Tab.1 Calibrated parameters of development rate for double cropping rice
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Fig. 1 Validation on the simulated and measured day sequence of panicle initiation stage (a), flowering
stage (b) and maturity stage (c) after transplanting of double cropping rice in Hainan island
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Fig. 2 Statistics of occurrence frequency of meteorological disasters in different development stages of double cropping rice

(E represents early rice, L represents late rice; 1, 2, 3, 4 represent emergence and transplanting stages, transplanting

and panicle initiation stages, panicle initiation and flowering stages, flowering and maturity stages , respectively)
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Fig.3 Validation on the simulated and measured day sequence after transplanting for panicle initiation stage (a) , flowering

stage (b), maturity stage (c) of early rice and panicle initiation stage of late rice (d) in Hainan island under drought condition
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Tab.2  Evaluation indices of simulated development stages for double cropping rice under drought condition

ey N X (SD)/d X, (SD)/d P(1*) @ B R? RMSE ~ NRMSE/%
SRR L 13 51.1(16.4)  49.2(15.0) 0.38 0.877 4.38 0.925 4.97 9.73
R 8 87.4(17.6)  86.0(15.9) 0.44 0.846  12.06 0.878 6.31 7.23
FUR U 10 107.0(12.4)  108.2(10.5) 0.41 0.826  19.87 0.957 3.33 3.11
A A 5 40.2(5.3) 39.4 (2.9) 0.40 0.509  18.95 0.872 2.90 7.21
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Fig.4 Validation on the simulated and measured day sequence after transplanting for flowering stage (a) , maturity stage (b)

of early rice and flowering stage (¢) and maturity stage (d) of late rice in Hainan island under high temperature condition
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Tab.3 Evaluation indices of simulated development stages for double cropping rice under high temperature condition

By N X (SD)/d X, (SD)/d p(t*) o B R? RMSE  NRMSE/%
SRR AE 18 79.3(10.0)  79.3(10.4) 0.50 0.969 2.48 0.872 3.71 4.68
LR 30 110.4(14.9)  109.2(13.6) 0.38 0.858  14.50 0.887 5.20 4.71
WG AE B 16 68.1(6.1) 67.9(4.0) 0.45 0.511  33.08 0. 608 3.89 5.71
Wt A 11 93.1(3.6) 92.9(1.7) 0.44 0.206  73.69 0.182 3.25 3.49
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Fig.5 Validation on the simulated and measured day sequence after transplanting for panicle initiation

stage (a), flowering stage(b)and maturity stage(c) of late rice in Hainan island under typhoon condition
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Tab.4 Evaluation indices of simulated development stages for double cropping rice under typhoon condition

B3It} N X (SD)/d X, (SD)/d p(s*) @ B R? RMSE  NRMSE/%
W R A AT 10 41.6(4.8) 38.6(4.2) 0.09 0.716 8.81 0.675 4.07 9.79
W FETT A6 17 69.3(8.2) 69.8(7.3) 0.42 0.841  11.56 0.895 2.70 3.90
G B 14 98.9(5.8) 99.2(4.8) 0.45 0.581  41.72 0.490 4.19 4.24
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Adaptability Evaluation of ORYZA (V3) Model to Simulation of Development
Stage of Double Cropping Rice Based on Meteorological Disaster

LI Ning'*, BAI Rui’, WU Lu*, GAO Jiachen®, YI Kexian', LI Wei'’

(1. Environment and Plant Protection Institute, Chinese Academy of Tropical Agricultural Sciences, Haikou 571101, China;
2. Danzhou Scientific Observing and Experimental Station of Agro — Environment, Ministry of Agriculture, Danzhou 571737, China;
3. Hainan Institute of Meteorological Science, Haikou 570203, China; 4. College of Resource and
Environmental Sciences, China Agricultural University, Beijing 100193, China)

Abstract ; To evaluate the simulation accuracy of the ORYZA (V3) model for development stage of the double cropping rice in Hainan
Province, the parameters of the ORYZA (' V3) model were calibrated and validated based on daily meteorological observations, meteoro-
logical disaster data, soil properties and observed rice phenology data from four typical experiment sites ( Haikou, Danzhou, Ledong
and Qionghai) in the double cropping rice planting area during 2005 —2014. Different types of meteorological disasters and their fre-
quencies during the development stages of the double cropping rice were counted, and the disasters with the highest frequency in each
growing phase were selected. Then the simulation accuracy of the model was evaluated based on each single meteorological disaster.
The results show that the ORYZA (V3) model could reproduce the development stages of the double cropping rice in Hainan island
well, the deciding coefficient R’ was more than 0. 90 and NRMSE ( normalized root mean square error) ranged from 3. 97% 1o
9.80% . High temperature occurred most frequently during the development stages of double cropping rice, followed by typhoon and
drought disaster. Under typhoon condition, the simulation accuracy for flowering stage of the late rice was good with R* = 0. 90 and
NRMSE =3.90% , while it was unacceptable for other growing stages. Under high temperature condition, R ranged from 0. 87 to 0. 89
for early rice and from 0. 18 t0 0. 61 for late rice, and NRMSE ranged from 3.49% 10 5.71% for the double cropping rice. The R* was
larger than 0. 87 under drought condition with NRMSE ranging from 3. 11% to 9.73% . The evaluation results can be valuable for bet-
ter application and optimization of the model in the future.

Key words: ORYZA(V3) crop growth simulation model ; meteorological disaster; double cropping rice; Hainan island



