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Effects of drought on NDVI of winter wheat growth in Binzhou irrigation
region
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Abstract: Droughts are one of normal disasters during the winter wheat-growing seasons in northern China. Irrigation
is one effective way to combat droughts. Analyzing the effects of irrigation under drought conditions is very important for wa-
ter resource-reasonable utilization. The meteorological data and MODIS data recorded from 1951 to 2014 were used in this
study to analyze this issue in Binzhou region, Shandong Province, as a case study. Standard precipitation index(SPI) , e-
vapotranspiration, effective precipitation( EP) , crop water deficit and NDVI were calculated. The results indicated that the
percentage of drought months to all months for winter wheat-growing season from 1951 to 2014 was 70. 1%. The drought fre-
quency in November, March, Apirl, May and June was 92.2%, 60. 9%, 39. 1% and 9. 4%, respevtively. Average annual
crop water deficit during winter wheat-growing season was 697. 6 mm. Irrigation could only reduce the impact of drought on

the NDVI of winter wheat, but it couldn’ t completely eliminate its impact. This will help to provide more guidance and

management suggestions for winter wheat growth in the region.
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Fig.1 Location map of Binzhou
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Fig.2 Spatial distribution of winter wheat in Binzhou area from 2001 to 2014
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Table 2 The number of drought months in winter wheat growing
season from 1951 to 2014

1 FE(K) JETR ()

10 H 35 29

1A 52 12

12 A 64 0
WAE1 A 63 1
W2 A 61 3
WA 3 A 59 5
WA 4 H 39 25
WAE 5 H 25 39
WA 6 H 6 58
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Fig.3 Drought frequency in winter wheat growing season
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Table 3 Irrigation and crop water deficit under drought and non-

drought conditions

K535 i (mm)
Ay
T5 [ T
10 A 19.4 13.0 135.0
11 A 40.1 19.1 0
124 20.7 0 0
WAE1 A 19.3 9.0 0
W2 H 24.0 11.7 0
WA 3 A 150.3 98.9 135.0
WAE 4 A 162.0 118.2 135.0
WA 5 H 105.0 66.1 135.0
WA 6 H 156.8 114.2 0

2.3 NDVI ERZhETET
A 4 FTH1, 10 A A (AN 3EM )
KT H B NDVI A 0.300, S dE T 5 A B NDVI
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Fig.4 Monthly average NDVI of winter wheat under drought and non-drought conditions
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