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Study on drought prediction technology of winter wheat in Hebei province

ZHANG Bing-xiang
( Shijiazhuang Meteorological Bureaw, Shijiazhuang, Hebei 050081, China)

Abstract: Based on the drought monitoring model of winter wheat in Hebei province, the drought prediction model
was established to predict the soil relative moisture index, crop water deficit anomaly index and precipitation anomaly in-
dex for the next 10 days. With the meteorological and soil moisture data at the eight stations in Tangshan, Zhuozhou,
Dingzhou, Huanghua, Shenxian, Luancheng, Nancheng and Feixiang in Hebei province in 2001 and from 1981 to 2010,
and based on the soil water balance principle, the predicted soil relative moisture in 0 ~ 50 ¢cm and 0 ~ 20 cm depth and
the simulated results of drought prediction model of winter wheat were tested . The results showed that, as for the soil rel-
ative moisture in 0 ~ 50 cm depth, the cases with the relative error lower than 10% was 73 % of the total, the cases with
the relative error within 10% ~ 15% was 12% of the total, and the cases with relative error higher than 15% was 15%
of the total. As for the soil relative moisture in 0 ~ 20 cm depth, the cases with the relative error lower than 10% was
68.4% of the total, the cases with the relative error within 10% ~ 15% was 13.7% of the total, and the cases with rel-
ative error higher than 15% was 17.9% of the total. The general accuracy of drought prediction model was 77.8% . If
the prediction was thought to be correct when the difference between predicted results and monitored results was within a
drought level, these two kinds of results were wholly identical with each other. The drought prediction model could meet
the needs of business application, but the prediction accuracy was dependent on the accuracy of precipitation forecast.
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Table 1 Drought classification based on comprehensive

drought index( DRG )

xH K 5t 558 HREEH
Type Water critical period Other periods
X F No drought DRG <0.33 DRG <0.34
7R Light drought 0.33< DRC<0.45 0.34< DRG<0.47

7 2 Moderate drought

H 2 Heavy drought
¥§ 82 Severe drought

0.45< DRG<0.56
0.56 < DRG <0.66
DRG > 0.66

0.47< DRG<0.57
0.57< DRG <0.69
DRG >0.69
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Table 2 Error analysis of soil moisture/% in O ~ 50 cm depth under no irrigation at
different stations from mid March to late May of 2010
H i Date(M - d)
¥4 % Station 03-18 03 - 28 04 - 08 04— 18 04-28 05 - 08 05-18 05~ 28

Ae Re Ae Re Ae Re Ae  Re Ae  Re Ae  Re Ae  Re Ae  Re
FE Ll Tangshan 8 9.4 17 2.1 8 12.8 16  27.1 18 38.7
HM Zhuozhou 4 3.7 9 9.7 13 149 23 232 20 247 24 29.7
FEM Dingzhou -6 -9.9 6 9.0 10 13.2 21 33.0
FE ¥ Huanghua 3 34 8 99 19 232 14 174 18 243 18 2.1 27 37.3 2 4.5
253 Luancheng 3 32 2 20 4 143 21 236 20 26.0
HEH Shenxian -6 -9.0 17 2.1 17 236 21 322 19 349 29 561
B B Nangong 3 3.1 2 2.7 14 166 19 25.0 26 31.0
JB% Feixiang 2 1.9 -1 -1.4 14 21.8 9 10.9 8 12.2 15 259

H:Ae: HXFiRE Absolute error; Re: HIXT{R 2 Relative error.
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Table 3 Error analysis of soil moisture/ % in 0 ~ 20 cm depth under no irrigation at

different stations from mid March to late May of 2010

B Date(M - d)

¥4 4% Station 03-18 03-28 04 - 08 04-18 04 - 28 05-08 05-18 05-28
Ae Re Ae Re Ae Re Ae Re Ae Re Ae Re Ae Re Ae Re

B Tangshan 9 109 3 36 -10 -17 -4 -83 4 9.3

B M Zhuozhou 2 25 9 9.6 1 1.0 9 86 0 0 4 5.0

EM Dingzhou -4 6.5 9 14 3 4.1 9 13.8

# ¥ Huanghua 336 10 1.5 14 17.1 5 59 5 6.2 -1 -1.2 10 145 -2 -3.4

R Luancheng 2 2.5 3 3.1 0 0.5 7 7.8 2 2.0

BHH Shenxian -5 7.2 3 3.8 0 0.3 -2 -4.1 -5 -11.6 3 6.3

5 Nangong 3 34 4 53 -4 -46 0 -0.7 8 9.8

B2 % Feixiang 1 1.6 1 0.7 -4 -8.6 -6 -7.4 -8 -12.2 19  33.9

i :Ae: HXTIRZE Absolute error; Re: FHXTiR 2 Relative erroro
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Table 4 Comparative analysis of the observed and predicted drought results under no irrigation at

different stations from mid March to late May of 2010

H# Date(M -d)

Wi % Station 03-18 03 -28 04 - 08 04-18 04-28 05 - 08 05-18 05 -28

Me Pr Me Pr Me Pr Me  Pr Me Pr Me Pr Me Pr Me Pr

B 1l Tangshan N N L L L L M L N N
&M Zhuozhou N N L L N N L N N N L L
E M Dingzhou L L L N N N L
# % Huanghua L L L L L L L M M M N N L L M M

3% Luancheng M H H ) L N L L S H
W& Shenxian L L N N N N N N N N
F'E Nangong N N N N M L M M M L H H

HE % Feixiang N N M M M M L L M M H H

t: N: T2 No drought; L: B2 Light drought; M: #72 Moderate drought; H: i B Heavy drought; S: 458 Severe drought; Me: 3280 Measured;

Pr: Hl#¥ Predicted
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