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Evaluation of drought monitoring effects in the main growth
and development stages of winter wheat using vegetation

temperature condition index [[[ .
—Impact evaluation of drought on wheat yield
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Abstract: Selected the drought monitoring results of remote sensing by the vegetation temperature condition index
(VTCI) for winter wheat after the winter at the ten — day intervals from March to May of the years from 2002 to 2009 in
the Guanzhong Plain, the optimal weights of drought impact on wheat yield at the 4 main stages were determined based on
the normalized combination approach. A linear regression model of annual VTCI with wheat yield was established for the
four cities in the Guanzhong Plain (except Tongchuan City) and estimated the yield of the winter wheat. The results
showed that: The winter wheat yield presented a rising trend with fluctuation in whole Guanzhong Plain from 2002 to
2009, the yield in middle of the plain was the highest, the yield in the west plain was the second and the east plain was
the lowest. Based on the whole yield estimating model of the four cities in the Guanzong Plain to forecast the yields on
parts counties and districts of Xi’an City in 2010, has obtained rather good results, validated the whole yield estimating
model with rather good accuracy, can be accurately reflected the impact of drought on the wheat yield in the Guanzhong
Plain.
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Fig.1 Cities distribution in the Guanzhong Plain
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Table 1  The weights of the main growing stage of winter wheat determined by the improved analytical

hierarchy process and variation coefficient method normalized combination approach

X B L EIE i — S L
Region Turning green stage Elongation stage Heading - filling stage Milk ripe stage

JH R Weinan 0.051 0.691 0.170 0.087

J#PH Xianyang 0.045 0.670 0.193 0.091

FY Baoji 0.045 0.689 0.182 0.084

P§% Xi’an 0.041 0.670 0.203 0.086

BN Tongchuan 0.046 0.716 0.152 0.086

R2 ETHHMBERSTENERRZHEEF—HEWMABEER X P FEMR CVIT 5/ E B LT EFEE
Table 2 The Linear regression model of weighted CVTI with wheat yield determined by the improved

analytical hierarchy process and variation coefficient method normalized combination approach

X ) 5 PERER? F K5
Region Regression equation Coefficient of determination F value
JE R Weinan y =2374.9x +2232.8 0.561 6.385
JiBH Xianyang y =2737.9x +2559. 1 0.669 10.116
FHY Baoji y=7183.8x - 626.2 0.654 9.45
VG2 Xi’an y =2886.7x - 2726.3 0.700 11.667
#i )1l Tongchuan y =855.6x +2247.3 0.173 1.042
KA 4T y =4300.6x + 1416.4 0.440 20.431

Four cities in the Guanzhong Plain

F:F,(1, n-2)= 4.06,0=0.10,n=7; F,(1, n-2)=2.89,a=0.10,n =28,
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Fig.2 The estimated results of whole winter wheat yields in the Guanzhong Plain from 2002 to 2009
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