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Drought evolution characteristics and risk zoning of spring
maize in Hedong of Gansu Province

WEI Kun,ZHANG Bo,MA Shangqian, WU Qianhui, CUI Yanqiang

( Geographical and Environmental Sciences, Department of Northwest Normal University ,Lanzhouw, Gansu 730070, China )

Abstract: Hedong is a main production area of spring maize in Gansu Province, and also an area prone to
drought. In this paper, based on the Penman—Montith model recommended by FAO and the crop coefficient provid-
ed, we calculated the crop water deficit anomaly index (CWDI, ) of Hedong. After studying the daily meteorological
data from 54 weather stations and the production data of spring maize from 1961 to 2017 in the east of Gansu and
based on the trend of the inter-annual variability of drought, drought in spatial distribution, and drought damage
risk zoning, the drought evolution characteristics and damage risk zoning were analyzed in the growth period of
spring maize in recent 57 years in the Hedong. The results showed that due to precipitation, the water requirement
in every ten days and CWDI, of spring maize in Hedong firstly increased then decreased.This area is a rain-fed agri-
cultural area, but high CWDI_ values (>15) showed that it needed irrigation to meet the water requirement of
spring maize in growing season.The spring maize water deficit during growth period ranged as:tasseling stage to flow-
ering stage> jointing stage> milk stage to mature stage > emergence stage to seven leaf stage.The degree of drought in
emergence stage to seven leaf stage decreased from the south to north and the degree of other stages increased from the

south to north.The drought risk of spring maize in Hedong region had significant difference among regions. The low-
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risk regions were mainly in southern Longdong, central Longnan, northern and southern Longnan, and northeastern

Gannan Plateau regions. The middle risk areas were the central region of Longdong, the southeastern region of Long-

nan, and the central region of Loess Plateau of Longxi. The main risk areas were mainly Huanxian, Weibei. The high

risk area mainly distributed in south region of the Yellow River to Jingyuan—Yuzhong. In general, the risk zoning of

drought damage to spring maize in the Hedong area distributed latitudinally from the south to north. Affected by accu-

mulated temperature, the mountain area above 2 500 m elevation in Hedong is not suitable for spring maize cultivation.

Keywords: spring maize; crop water deficit anomaly index; spatial and temporal changes of drought; the risk

zoning of drought disaster loss ; Hedong in Gansu Province
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Table 1  The crop coefficients of spring maizein Hedong of Gansu Province
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B A KA R R A R RIE
RE8, IXKMMEREFSE ZLZE VXY
MEXARER KB JHE UK B &
FR ET R, I 12 452K, 1~ V4 50 Xl ~ FFEAE
CWDI, 5z BeAs B K™ Z21Y Pearson FHIC R 41
514 0.596.0.8327 .0.8211 .0.5107, Bk KFE & X HE
Kk = 5 KA ~ FEAEI CWDI, 2 B & 2 A
%, HIIX X 2 KR K A7 Sl 5 A

*3 AFRMREEKRKDSHREFEHSHEMSEZFENXER
Table 3  The relationship between CWDI, and the yield reduction of spring maize in Hedong of Gansu

P R —

HFH W] The growth stages

43X JUL M ] 5

: ” H s~ L i A ~ I TE LA~ Y
Subarea quuare'and linear Emergence stage ~ s Tasseling stage ~ Milk stage ~
regression model seven leaf stage Jointing stage flowering stage mature stage
I R? 0.1625 0.3921 0.7014 " 0.5949 "
—JCZR A ] A Y Y=-0.3471X-3.601 Y=-0.5413X+0.726 Y=-0.239X-2.724 Y=-0.3187X+3.176
1 R? 0.1316 0.5068 0.6896 " 0.1277
— T o] P A Y Y=-1.0351X+0.324 Y=-1.1527X+28.799 Y=-1.1128X+5.181 Y=-0.7716X+19.274
R? 0.0394 0.5743" 0.7039 " 0.2782
— UL o] ) A Y Y=0.8298X+11.56 Y=-1.6114x+28.278 Y=-1.6756X+15.316 Y=-1.3495X+9.9255
0.2939 0.5719" 0.4564 0.1253

2
v R

— L2k P ] A5 A Y=-3.5546X+28.51

Y=-3.9124X+42.477

Y=-2.2242X+38.398 Y=-2.093X+30.226

T+ FORTE P<0.05 K835
Note: * It is significant at the level of P<0.05.
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FERA 10.56% , AU IX R IX X, fr i Ak ¢ 60 XU
85 £=0.7, FERAT PF T HIBEK A 200 ~
450 mm Z[A] %X 2 R B - Gh b JAAR X, ZRARHE B
g, B K a2 HOAN B S 8 2 X ARl ™= e AR
FIARA SR, 2 X A K PRI %l 32.48% , Jil
ORFE AR X g 2R A 2 6 b I & 4%, M 3
JICT VAT AR Ml X A K T R A AU AN Y FR R ]
e E w53 i A28, & T 2 500 m DLk
) e Lyl DX R RN JE NS T ORI R,

3 e S4iE

3.1 it i

HOA AR H XA TP b N Bl b X i T AR R
AIX, 52 K B K XT3 2 AR R K, 5 %2 T
JEB , 33 T S O AR R SR AR XA 52 0K 5 Y
SOMAS R, BRI PSS HF 9 T HR A R
BRI CRIE 0, W ORI AR R N
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g maize planting area
B/ L [X No drought area
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(d)FL 45k #2491 Milk stage to mature stage

AFRMREEREERKST CWDI, TR FE

Fig.5 Spatial distribution of CWDI, at different growth stages in Hedong

[ 1] Legend

c0<y<1 — PJJEJrIX The aridity subarea
< 1<y<2 [ ] 4e4 K F ffi X Non-spring maize planting area

*2<V<3  pu CWDI, #5111 X High-value sector
ey>4

L. CWDI, ik ff [X Low-value sector

6 HEEXHME-~FRPTRERBTE=ESHE
Fig.6  Yield reduction of spring maize caused by drought at
stages from male-flowering stage
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[5 5] Legend

— T 5L 457 28541 28 Drought disaster loss contour line
A 47 K K FH X Non-spring maize planting area
I:] Ji] 42 47 1 K AL X Spring maize planting area in Hedong area

7 ARMEREERTFRERBREE L
Fig.7 The risk zoning of drought disaster loss of spring
maize of Hedong of Gansu
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