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The Development Period Prediction of Winter Wheat
Based on Climatic Suitability in North China
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Abstract: Using the data of daily highest temperature, the lowest temperature, precipitation, sunshine du-
ration, soil moisture and winter wheat development period, agrometeorological indexes, and considering
the different effects of soil moisture and precipitation on winter wheat different growth stage, the calcula-
tion method for winter wheat moisture suitability is established. And the paper further constructs a climate
suitability model of winter wheat combined with the calculation methods of winter wheat moisture suitabil-
ity, temperature suitability and sunshine suitability. Based on the forecasting factor of winter wheat cli-
mate suitability, the forecast model of winter wheat development period is established. The simulation re-
sults indicate that the average errors between the simulation days from models of different districts and ac-
tual days are 1—2 days, the average errors between simulation days from models of different development
period and actual days are within 4 days. The forecast and test demonstrate that average errors between
simulation days from models of different districts or development periods and actual days are within three
days. The results show that the operational applications of these models are possible.
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Fig. 1 The spatial distribution of

representative stations of winter wheat
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Fig. 2 The spatial distribution of
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Table 1 The forecast models based on lasting days of different districts and different development periods
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a 0.938 1.062 0. 815 0.041 1. 549 1. 081 1.114 0. 981
B b 0.439 1. 260 0.229 1. 995 0.518 —3.602 0. 368 —0.216 —0.200
A3 R %L 0. 926 0.932 0.925 0. 876 0.921 0. 989 0. 876 0. 980 0. 988
a 1. 483 1. 350 1. 387 1. 783 1.183 1.167 1. 230 1. 439 1. 349
i — o BE b —7.754 —3. 850 —4.142 —12.047 0.024 3.240 —1.596 —5.548 —4.783
LIBT3 0.879 0.851 0. 881 0. 865 0.879 0.872 0. 865 0.985 0. 966
e a 0. 966 1. 058 1.068 1. 407 1. 278 1.032 1. 224 1 }99 1. 106
K b 7.816 5.997 7.290 1. 047 4.216 10. 208 2.851 1.594 4. 491
LB X4 0.951 0.983 0. 937 0.953 0.973 0.933 0.953 0.988 0.985
. a 1.092 1. 241 1. 064 1. 187 1.152 1.178 1. 242 0. 985 0.968
{%”:/-Zfi b 7.572 3.117 14. 616 9.871 9.010 10. 776 2.084 18.079 16. 951
N ML R 0.923 0.933 0. 898 0. 894 0. 906 0.901 0. 894 0. 829 0. 808
a 1.079 1. 487 1. 081 1.472 1. 060 0.739 1.716 1. 319 1.211
RE—KT b 9.152 0.351 8.502 —1.716 8. 380 12. 269 —11.404 0.555 3. 381
ME R 0. 806 0. 883 0. 908 0. 888 0.876 0.871 0. 888 0.936 0. 968
a 0.974 0.571 1. 140 1. 440 1.241 1. 589 1. 031 0. 880 1. 219
PRAT—Hh b 3.114 8. 687 0. 545 —5.121 —1.231 —8.127 2.667 6.051 —0.096
AH 3 R %L 0. 893 0. 884 0. 900 0. 906 0.972 0. 954 0. 906 0.811 0. 853
a 0. 827 1. 224 0.729 0.914 1. 095 0.791 0.943 0.653 1.078
i — b 6.002 —0.610 9.830 6.515 2.659 9.770 5. 858 12. 356 3.508
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FLA— R b 3.773 1.543 0. 948 1. 441 1.822 1. 861 2.936 0. 981 3.407
MERE 0. 853 0. 860 0. 931 0.922 0.957 0.952 0.922 0.981 0. 945
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Fig.3 The comparison between simulation days
and actual days in different development periods

of winter wheat from 1999 to 2010
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Table 2 The errors (day) between simulation days from models and actual days in different districts

in different development periods in 2011
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11 0.3 1.7 1.2 3.6 1.7 1.2 1.5 0.9 0.2

i 0.4 1.5 2.3 3.5 1.2 1.0 1.3 0.6 0.2

I\ 0.4 1.6 3.6 4.5 1.6 0.9 1.3 0.7 0.2

V 0.5 1.8 2.1 3.7 1.3 0.7 1.5 0.5 0.3

VI 0.7 2.9 2.7 3.8 1.7 1.3 1.3 0.6 0.3

I .3 1.2 1.9 3.0 2.2 0.8 1.3 0.7 0.3
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%12 0 S SR B LA AR AL A /N S F R g 1559
£33 201l EEHATAEAENRARIUEIRIYUARDRELERNESHS B EAHNESE (%)
Table 3 The percentage (%) of the station number of different error levels between simulation days from
models and actual days to whole station number in different development periods, 2011
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