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Trend of crop water requirement in recent 35 years in Hebei Province

LI Chun-Qiang®, LI Bao-Guo®, HONG Ke-Qin*?

(1. Hebei Provincial Key Lab for Meteorology and Eco-Environment, Hebei Provincial Institute of Meteorological Science,
Shijiazhuang 050021, China; 2. College of Resources and Environment, China Agricultural University, Beijing 100094, China)

Abstract Long term changes of crop water requirement (CWR) and reference evapotranspiration have a significant effect on agri-
cultural production and water resources management. Based on historical meteorological data, reference evapotranspiration (ETo),
crop water requirement (derived by multiplying ETo by crop coefficient) and crop water deficit (the difference between crop water
requirement and rainfall) were calculated using modified FAO Penman-Monteith equation. The change trend was then analyzed for
winter wheat and maize in Hebei Province for the period 1965 ~ 1999. Results show a significant decrease in reference evapotranspi-
ration and crop water requirement. Decrease in CWR is 26 mm per decade for winter wheat and 9.7 mm and 9.9 mm for summer and
spring corn respectively. There are differences in water deficit among different crops but the average increase in water deficit is in-
significant, which is respectively 345 mm, 20 mm and 29 mm per year for winter wheat, summer corn and spring corn.
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Tab.1 Crop coefficients in different growth periods
Crop Initial period Medium period End period Crop max. height (m)
Winter wheat 0.3 1.15 0.25 1.0

Maize 0.3 1.15 0.60 2.2
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Tab. 2 Change trend of winter wheat water requirement in Hebei Province

Region

Change regression equation

Determination coefficient Correlation coefficient

Hebie Province
East of Heibei
Middle and south of Heibei

=-2.584 3x+540.13
y=—1.499 4x+496.49
y=—2.839 6x+550.39

R?=0.555 4 0.745
R?=0.303 7 0.551
R?=0.581 2 0.762

X , 1

1966 X represents time series in regression equation, and start at 1966 as 1.
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Tab. 3 Change trend of summer corn water requirement in Hebei Province

Region Change regression equation Determination coefficient Correlation coefficient
Hebei Province y=-0.972 9x+433.85 R?=0.157 3 0.397
Middle of Hebei y=-1.015 9x+428.96 R?=0.169 0 0.411
South of Hebei =-0.941 4x+437.43 R?=0.139 3 0.373
X , 1 , 1965 X represents time series in regression equation, and start at 1965 as 1.
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Tab. 4 Change trend of spring corn water requirement in Hebei Province
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Fig. 3 Change trends of summer corn water requirement and

1972

deficit in Hebei Province(a), middle region(b) and '
south region(c) of Hebei from 1965 to 1999
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1995 , 10 :
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Region Change regression equation Determination coefficient Correlation coefficient
Hebei Province y=-0.996 5x+525.11 R?=10.190 4 0.436
East of Hebei y=—0.887 9x+501.28 R®=0.1177 0.343
North of Hebei y=—1.053 4x+537.59 R*=0.220 4 0.469
X , 1 , 1965 X represents time series in regression equation, and start at 1965 as 1.
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