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Abstract —In this paper, the daily meteorological data of 78
stations in Northeast China from 1958 to 2017 were used to
calculate the evapotranspiration and water requirement
during the growth period of spring maize. Combined with M-K
trend test and GIS spatial analysis technology, the spatial and
temporal trends of irrigation water demand during the growth
period of spring maize in the northeastern region were
analyzed, and the water demand of spring maize growth period
in Northeast China was discussed to provide a theoretical basis
for ensuring food production in the main maize producing
areas. The results show: in terms of time, the average annual
irrigation water requirement during the whole growth period
ranges from -237.7 to 346.9 mm, and 92% of the sites irrigation
water requirement in the study area is greater than 0. In the
milky ripening to maturation stage, the water requirement for
irrigation is high and the situation is increasing. From sowing
to emergence period, 96% of the sites have a downward trend.
In space, there is a significant regional difference in the
distribution of irrigation water equirement, and the overall
situation is basically reduced from east to west. With the
growth of spring maize, the water shortage in western Jilin,
northwestern Liaoning and western Heilongjiang has also
increased.
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Figure 1. Overview of the study area and distribution of meteorological sites
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Table 1 Starting and ending time of each growth stage of maize in Northeast China

FAC LI 4 1 E AR EHENER AL ]
IR K T T— 471 FH% 5 0T
- Hh i — 5 A FH1% 6 H it

' o — i 6 A FHI% 7 A

I i — L3 7 A FHIE 8 At
i TP 8 I FH1% 9 H T H)

2 ZALIX R BOKR S A R AU

Table2 Monthly crop coefficient of spring maize in Northeast China

H X 4 H 5H 6 H 7H 8 H 9 H
LI IR % 0.30 0.49 0.75 1.08 1.02 0.74
Eagal 0.30 0.48 0.71 1.04 1.11 0.80

753 0.30 0.37 0.69 1.11 1.01 0.65

Bl 0.30 0.49 0.77 1.03 1.02 0.74

g 0.30 0.45 0.76 1.10 1.02 0.74

H G FEE T 5K 0.30 0.40 0.80 1.26 1.25 0.73
e JE X 0.30 0.45 0.63 1.15 0.96 0.74

R IX 0.30 0.40 0.70 1.10 0.95 0.70

T i 0.47 0.68 0.92 1.13 1.12 0.84
Eagal 0.46 0.70 0.92 1.21 1.11 0.83

753 0.36 0.51 0.72 1.12 1.04 0.77

Bl 0.39 0.50 0.70 1.17 1.12 0.86

i 0.40 0.52 0.76 1.21 1.13 0.89

PES =R BT AR 0.45 0.51 0.71 111 1.04 0.77
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Figure 2. Trend of irrigation water demand during each growth period in the past 60 years
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Figure 3. Spatial distribution of irrigation water demand during each growth period
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