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Abstract: Using the improved analytic hierarchy process, variation coefficient method and combination weighted
methods, the impact weights of drought to the yield of winter wheat in main growng stage after winter was determined.
During 2002 to 2009 in Five Cities of Guanzhong Plain, a linear regression model of annual weighted VICI to the yield of
winter wheat was established and analyzed the linear relation of VTCI with yield. The results showed that the linear rela-
tivity of weighted VTCI to yield of winter wheat determined by the variation coefficient method was not remarkable, the
dicision coefficient R* value was total less than 0.5 in Weinan, Xianyang and Tongchuan. But the linear relativity of
weighted VTCI to yield of winter wheat determined by the improved analytic hierarchy process and combination weighted
method was remarkable, and the R* values of the Four Cities except Tongchuan was close to 0.5 or larger than 0.6, and
the R* values in Xian by the combination weighted method was larger than 0.7. The results of improved analytic hierar-
chy process and variation coefficient method was better than the combination weighted method, so they were the good
methods and can be used to evaluate the drought monitoring effects in the main growing period of winter wheat.
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Table 2 Linear correlation analysis of wheat yield to weighted
VTCI by the improved analytic hierarchy process and

variation coefficient method
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hierarchy process method
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Coefficient of , Coefficient of ,
L F value . F value
determination determination
T Weinan 0.466 4.367 0.260 1.760
J&FH Xianyang 0.592 7.248 0.470 4.426
TN Baoji 0.667 10.025 0.694 11.326
P94 Xi’an 0.666 9.949 0.621 8.195
#i1)1] Tongchuan 0.068 0.364 0.012 0.061

7 Note: F,(1, n-2)=4.06,2=0.10,n=7
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Table 3 Linear correlation analysis between wheat yields and weighted VTCI by three combination weighted

methods based on the improved analytic hierarchy process and variation coefficient method
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Combination method based on
grey correlation degree
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City e Lot ZZ K 2 ot Z R p2
PUERHL R F % HIERL R F K% HoE R R F R
Coefficient of N Coefficient of N Coefficient of )
o F value o F value o F value
determination determination determination
1B P Weinan 0.561 6.385 0.466 4.370 0.498 4.967
J&FH Xianyang 0.669 10.116 0.612 7.885 0.627 8.411
FXY Baoji 0.654 9.450 0.688 11.013 0.662 9.788
VU4 Xi’ an 0.700 11.667 0.671 10.206 0.723 13.074
#i )1 Tongchuan 0.173 1.042 0.064 0.342 0.043 0.224

7 Note: F,(1, n-2)=4.06,2=0.10,n=7
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Table 4  Linear correlation analysis between wheat yield and weighted VICI by the normalized combination method
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T Factor weight sorting method and variation coefficient method Improved analytic hierarchy process and entropy method
City Ve R R F % Ve R R F %
Coefficient of determination F value Coefficient of determination F value
JE R Weinan 0.529 0.466 4.364
J#FH Xianyang 0.644 0.592 7.250
FEXY Baoji 0.678 10.530 0.667 10.020
P4 Xi’an 0.693 11.260 0.665 9.929
BN Tongchuan 0.136 0.068 0.364

£ Note: F,(1, n-2)=4.06,2=0.10,n=7
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