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Agricultural drought risk assessment in Shaanxi province using
principal component analysis and AHP
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Eco-hydraulic Engineering in Arid Area, Xi’ an University of Technology, Xi’ an, Shaanxi 710048, China;
2. China Irrigation and Drainage Development Center , Beijing 100044, China)

Abstract: Agricultural drought disaster mechanism is complex, and its evaluation index is numerous. With the aim

of developing reasonable evaluation index and evaluation of drought risk, this study took Shaanxi province as the research

object, based on principal component analysis and AHP with the combination of agricultural drought risk assessment in-

dex system and evaluation method. The results showed that under the condition of considering regional drought resistance

ability, drought risk showed a decreasing trend from north to south and from east to west of Shaanxi. For Yulin region of

northern and eastern Weinan, Shangluo prefecture, agricultural drought risk is higher. By combining principal component

analysis and AHP evaluation system, we can select evaluation index, reduce index number, and accurately assess the

drought risk.
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1 Note: x,—annual mean evapotranspiration; x,,—arid index; x3,—average annual no rain days; x,,—the average relative humidity; x,,~—grain size;

x,,—the total output of grain percentage in the whole province; x;,~—agricultural production value per unit area; x4,~—arable land ratio; xs,——crop yield per u-

nit area; x;, —the effective irrigation area ratio; x,,~—water-saving irrigation area ratio; x3,~—groundwater resources; x4, —density of population; x,—the rate

of middle school students; x,,—GDP; x3,—GDP per capita; x4, —rural per capita net income.
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Fig.2 Evaluation index system of agricultural drought risk in Shannxi
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Table 4  Judgment matrix of hazard ( H) indicator

ZARV PR TR R ZARP TR KEL SRR E
EEE Importance degree( at/') Annual mean Asid i ? Average annual The average
evapotranspiration e ndex no rain days relative humidity
ZHF- 75 Annual mean evapotranspiration 1 12 3 5
FHEEEFE R Arid index 2 1 5 7
LA TR K REX Average annual no rain days 173 1/5 1 3
SEYHIRTESE The average relative humidity 1/5 1/7 173 1

R 5 o — 5, SR A (4) 2R — e e )
CR,™ CR < 0.1 B, DA Ay ) W7 0 W — S0M: i 2 22

Ko ST EFEBR H WA B — B0k EL B CR = 0.0253
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Table 5 Weights of hazard ( H) sub-indicators

S5 Tndicat S ZEI TRRBE R AR ZART I TR KA SP S AR
AR Indicator Annual mean evapotranspiration Arid index Average annual no rain days The average relative humidity
HTE Weight 0.2993 0.5232 0.1210 0.0565

3.3 #EfRIA—K PEATIH—ALAb B, SE R (H) 3 T A5 A Ak BEZES 54n

T VA BAT AT R f U 2R idE b 3R 6 Pm
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Table 6 Sub-indicators calculation of hazard ( H) of agriculture drought risk in the ten cities of Shaanxi

ZARVHZERE (+) THREETER(+) LT RA(+) SFEIAERREE (- )
o Annual mean evapotranspiration Arid index Average annual no rain days  The average relative humidity
i G Wtfmn A BRI A Wfva A W% Ik
Initial value  Normalization ~ Initial value  Normalization  Initial value  Normalization  Initial value  Normalization
IR Yunlin 1023.793 0.5119 2.546 0.5091 303.00 0.8301 68.596 0.3143
FEZZ Yanan 779.600 0.3898 1.504 0.3008 288.37 0.7900 66.396 0.3360
Hi )1l Tongchuan 750.782 0.3754 1.333 0.2665 292.20 0.8006 74.259 0.2574
JHF Weinan 764 .362 0.3822 1.130 0.2260 269.46 0.7382 62.907 0.3709
VA4 Xi’an 712.574 0.3563 1.298 0.2596 282.21 0.7732 76.022 0.2398
JHFH Xianyang 919.646 0.4598 1.748 0.3497 283.50 0.7767 63.295 0.3671
FNY Baoji 634.272 0.3171 0.984 0.1967 270.03 0.7398 72.746 0.2725
%% Shangluo 768.053 0.3840 1.138 0.2276 266.21 0.7294 68.426 0.3157
I Hanzhong 555.483 0.2777 0.684 0.1367 251.41 0.6888 82.039 0.1796
. Ankang 645.457 0.3227 0.802 0.1604 256.16 0.7018 79.495 0.2051

TE P UHE PRI IE ARG 5 AR, () FORIERTEES, (- ) FoR G st ; 25 (5) F= (6) A B
Note: The positive or negative characteristics of sub — indicators were marked in brackets, ( + ) means positive indicators and ( — ) means negative indica-

tor; positive indicators were calculated according to equation (5) and negative indicators were calculated according to equation (6) .

3.4 ZEER PRGBS RE 1 A% JE DT - BE S IR IE
Sl FLIIE b S O BEACEE AR AR I, A3 2000 2T EC(8) A (9) TR AR B v 48 A ll T 5 XUBS:
ARG 2R IER AR b, PR X IS TRER G4 SR bR, SRR 7 PR .

x7 BRAHEHRUTERRESIER

Table 7 Comprehensive indicator of agriculture drought disaster risk in Shaanxi

K7 City fERIE R Eféfzﬁfﬁi ﬁ%ﬁﬁﬂ %E%ﬁ%ﬁﬁh%%*ﬁﬁ K%{Eﬁ%ﬁﬁ)ﬂ%ﬁ?ﬁﬁ
Hazard( H) Exposure( E)  Vulnerability( V) Resistance( RE ) Resistance considered Resistance not considered
AR Yulin 0.54 0.29 0.63 0.34 28.76 9.81
JL4 Yanan 0.39 0.16 0.76 0.23 20.89 4.71
#i)I Chongchuan 0.36 0.07 0.66 0.16 10.45 1.63
TR Weinan 0.34 0.49 0.34 0.20 29.14 5.80
V44 Xian 0.35 0.39 0.32 0.42 10.32 4.35
J#PH Xianyang 0.44 0.43 0.37 0.24 28.76 6.86
FXY Baoji 0.30 0.30 0.47 0.22 18.87 4.20
T Shangluo 0.34 0.15 0.75 0.14 27.42 3.72
I H Hanzhong 0.25 0.20 0.51 0.16 15.64 2.48
ZZJfE Ankang 0.28 0.18 0.73 0.14 25.44 3.6l
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