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Operational Application of Observed Yield of Winter Wheat from

Agrometeorological Stations in Yield Prediction
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Abstract: The observed yields of winter wheat from 123 agrometeorological observation stations and the
announced yield of winter wheat at county level, where the observation station is located, are used to in-
tegrate the observed yield and announced yield at provincial and national levels by the proportion of winter
wheat planting area. And the observed yield and announced yield sequences of winter wheat are compared
at provincial and national levels. The observed and announced yields of winter wheat at national level are
predicted based on the climate suitability index forecast method. Also, the forecast accuracy of different
yield sequences is analyzed. The results show that the observed yields are higher than the announced yields
at provincial level in all provinces. The correlation coefficient between the observed and announced yields is
good in each province and has passed the significant test except in Xinjiang. The correlation coefficient be-
tween the observed yield and announced yield at national level reaches 0. 97, and the observed yield could
reflect the characteristic of announced yield. Besides, the percent of consistency statistics of trend meteor-

ological yield of observed and announced yields remains good at national level, so it is suitable to carry out
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yield prediction, but it is unsuitable to carry out yield prediction at province level due to the low percent.

The accuracy of different yield sequences in forecasting their own sequences is high and the accuracy of an-

nounced yield is higher than the observed yield. However, the accuracy of the forecast conversion of the

announced yield by using the observed yield would be reduced. Conclusively, it is feasible to carry out

yield forecast at national level based on the observed yield series because of the real-time, objectivity and

representative of the observed yield. At the same time, the new yield series could provide new data support

for yield prediction.
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Fig. 1 Distribution of agrometeorological observation stations for winter wheat
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Table 1 The yield average between observed yield and announced yield at

provincial and national levels from 1991 to 2017

AR XD WL 5 A A A2/ (kg « hm™2)  RMSE;/(kg » hm~?) RMSE,/(kg *+ hm %) R
i 494 807 932 0.95"
IIER 1013 948 513 0.93"
LR 1158 1108 1028 0.91"
g 617 913 780 0.92*
TLH 1350 557 513 0.77%
i s 203 311 450 0.10
Bl 1035 703 407 0.61"
B vy 1566 918 524 0.77"
iy 1199 711 443 0.80"
Hk 2322 843 500 0.55"
4 1118 791 688 0.97"

{E :RMSE Jg Wiy 1k ¥ 77 % 2% . RMSE» Jg /8 Ay ik ¥ 77 R 2% R Jg WL ™ k15 20 A3 ™ 4t ) A 56 R K, « Romadad 0. 05 19 8.3

KPR

Notes: RMSE] means observed yield, RMSE> means announced yield, R means the correlation coefficient between observed yield and

announced yield, * means P<C0.05.
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Fig. 2 Comparison of observed yield and

announced yield of winter wheat at

provincial level from 1991 to 2017
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Fig. 3

Annual variation characteristics (a) and fitting comparisons (b) of observed

yield and announced yield of winter wheat at national level from 1991 to 2017
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Table 2 Comparison on the SumY and the percent of

consistency statistics of trend meteorological yield of

observed yield and announced yield at

provincial and national levels from 1991 to 2017
HOHBKD W= e AT E MR- SE /%

boRe] 0.01 —0.06 74. 1
1 7R 0.01 0.00 81.5
LR 0.27 0.12 74.1
e —0.52 0.10 74.1
95 0.07 —0.03 69.6
Hr 0. 00 —0.14 60.9
L 0.05 —0.23 55.6
B 5 1. 09 0.07 66.7
17y 0.07 0.36 88.9
Hmr 0.14 —0.38 63.0
4[5 0. 00 0.02 88.9
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Fig. 4 Comparison on the meteorological yield

of observed yield and announced yield of winter

wheat at national level from 1991 to 2017
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Table 3 Forecast accuracy of winter wheat

yield from 2013 to 2017 (unit;: %)

Oy L 7 ik oA LN 3 B A
2013 99. 4 99. 2 96. 2
2014 99.3 99.9 99.2
2015 98.4 99. 4 97.5
2016 95.5 98.6 92.0
2017 99.9 99.4 95.3

5 AR 1 98.5 99.3 96. 0

T < LR Sy TR 9 R A

Note: Bold means the highest forecast accuracy.
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