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Assessment and zoning of agriculture drought risk based on
fuzzy clustering iterative model in Shaanxi
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Abstract ; Agricultural drought risk of 10 cities were investigated to strengthen agricultural drought risk assess-
ment and emergency management capacity in Shaanxi by a fuzzy clustering iterative model. The assessing system
was constructed by selected 17 representative indexes (including hazard, exposure, vulnerability and resilience ) of
agricultural drought risk. Further more, GIS technology was used in agricultural drought risk zoning. The results
showed that difference and regularity was obvious among the spatial distribution of agricultural drought risk in differ-
ent regions. The regions exhibiting high to very high risk, were mainly distributed throughout Yulin in Northern
Shaanxi, Weinan and Shangluo. The regions exhibiting moderate risk were mainly distributed throughout Yanan,
Baoji and Xianyang. The regions exhibiting slight to low risk were mainly distributed in Tongchuan, Ankang, Xi’ an
and Hangzhong. Agricultural drought risk in northern Shaanxi was relatively stronger than that in the Southern,
while drought risk in the eastern Guanzhong was higher than in the western. Finally, adaptive measures and sugges-
tions were proposed according to the respective characteristics of drought risk regions. The findings could provide a
reference for administrative department to make a decision on drought mitigation.
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Table 1  Evaluating indicators of agricultural drought risk in Shaanxi

FARjz HEN 2 fRbR)ZE Bim AU
Target layer Criteria layer Index layer Data sources
HIIFE ARG £ APL( Hal) SR
fek ik K/NFEK Gy 5 A% CWDI( Ha2) BEVE S 55
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WK BE B 233 D (Ha4) BT 4R
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TR LR S TR 5 TR o5 B T AR A LE ) ( Exd ) N
Drought risk AHEHIK H(Val) SR
comprehensive index 53 T B R K TR (Va2) BTG 7K 5 U R AR
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PiRET BT TR L AR AE 7 S E (Re2) BiiAE %
Resilience B A R KL (Re3) R S
PARTAF AR LK I TRRAIE K B T (Red) TKBFI A
Tl AR A NBUE (ReS) Gt

 Note : Hal—antecedent precipitation index; Ha2—water deficit index of winter wheat; Ha3—aridity index; Ha4—percentage of precipitation a-

nomaly ; Ex1—multiple cropping index; Ex2—rate of grain crops sown area to total sown area; Ex3—rate of orchard area to land area; Ex4—rate of rain-

fed agriculture area to cultivated land area; Vul—rate of farmland irrigation water to total water use ; Vu2—rate of reliable ground water quantity to regional

area; Vu3—water production module; Vud—rate of soil and water loss area to land area; Rel—agricultural machinery power to cultivated land area;

Re2—rate of gross domestic product per capitato cultivated land area; Re3—effective utilization coefficient of irrigated water use; Red—water supply ca-

pacily to cultivated land area; ReS—rate of regular secondary schools enrollment to usual residents by city.
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Table 2  Evaluating indicators weights of agricultural

drought risk in Shaanxi

LB A7 RS AN
Risk factor Assessment index Weight
HIBIBE K FE 4L APL( Hal) 0.080
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R /KBRS 53 D, (Had) 0.057
HRPFEEC(Exl) 0.038

2En WEEYRBR L (E2) 0.059
Exposure Sl E AR 4 + Hb T FR FT 433 (Ex3) 0.045
W FRAR MY 5 B ) H A7) ( Exd ) 0.058

KL (Val) 0.061

Wamtt PRI T K TR A (Ve2) 0.049
Vulnerability 7=7K % (Vu3) 0.062
KA FER AR L (Vud) 0.056

PR b AR b A FHBLAREB) JT (Rel) 0.091

e BATTHFM T AR A A A (Re2) 0.053
Al TSI IELT 0.047
PN HF T AR LK IR TARR K BE 71 (Red) 0.068

W3 A TERL A NBE (Re5) 0.036

1 Note: Hal—antecedent precipitation index; Ha2—water deficit
index of winter wheat; Ha3—aridity index; Ha4—percentage of precipi-
tation anomaly; Exl—multiple cropping index; Ex2—rate of grain crops
sown area to total sown area; Ex3—rate of orchard area to land area;
Ex4—rate of rain—fed agriculture area to cultivated land area; Vul—rate
of farmland irrigation water to total water use; Vu2—rate of reliable
groundwater quantity to regional area; Vu3—water production module;
Vud—-rate of soil and water loss area to land area; Rel—agricultural ma-
chinery power to cultivated land area; Re2—rate of gross domestic
product per capita to cultivated land area; Re3—effective utilization coef-
ficient of irrigated water use; Re4—water supply capacity to cultivated
land area; ReS5—rate of regular secondary schools enrollment to usual res-
idents by city.
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Fig.3 Spatial distribution of agricultural drought risk factors in Shaanxi
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Fig.4 Agricultural drought comprehensive index in various cities of Shaanxi
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Table 3  Grading standard of agricultural drought risk comprehensive index and its components

R LXK R Al 5 KRS 5 8 A WRAEHEH
Classification Classification regionalization Range of agricultural drought risk comprehensive index( Dr) Range offactor index
71.3<Ha<99.2
5 X <k .
I B ER S8.8<Dr<73.1 87.6<Fx<99.8
Very high region 77.7<Vu<99.4
27.1<Re<99.6
52.9<Ha<71.3
JEEIX 80.6<Fx<87.6
= .

I High region S6.1<Dr<58.8 69.3<Vu<77.7
17.2<Re<27.1
35.3<Ha<52.9

TRERX 31.6<Ex<80.6
= .

i Moderate region 49.7<Dr<s6.1 37.2<Vu<69.3
6.1<Re<17.2
8.0<Ha<35.3

— X 12.4<Ex<31.6
= .
N Slight region 37.9<Dr<d9.7 7.6<Vu<31.2
1.5<Re<6.1
Ha<8.0
REKX Ex<12.4
v Low region Dr<37.9 Vu<7.6

Re<1.5
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Fig.5 Spatial distribution of comprehensive index of

agricultural drought risk in Shaanxi
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