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Temporal and spatial changes of crop evapotranspiration for spring
wheat in the Northeast Farming Region of China during 1961 to 2010

JIANG Yu-lin, YIN Xiao-gang. WANG Meng. WEN Xin-ya. TIAN Jia-rui, HU Hui-jie. CHEN Fu"
(College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract  Northeast Farming Region of China is our main production area of spring wheat. Climate changes have
significant impact on spring wheat production in this region. Based on observed daily meteorological data in 1961-—2010
of 58 normal meteorological codes in the Northeast Farming Region of China, crop evapotranspiration (ETc),
evapotranspiration of applied water (ETaw) and irrigation demand index (IDI) of spring wheat were calculated by
Simulation of Evapotranspiration of Applied Water (SIMETAW). The result showed that the temperature significantly
increased while precipitation, solar radiation and evapotranspiration(ETo) decreased from 1961—2010. Spring wheat
ETc and ETaw decreased from 1961-—2010. Its distribution was gradually increased from east to west. The decrease of
spring wheat ETc concentrated mainly in Songliao region and the south of Xing” anling region. The change trend of
eastern region was not obvious. The decrease of ETaw concentrated mainly in Songliao and Xing’anling region while a
slight increase in Sanjiang plain region and a small change in Changbai mountain area.

Key words spring wheat; Northeast Farming Region; climate change; temperature; precipitation; solar radiation;

crop evapotranspiration (ETc); evapotranspiration of applied water (ETaw)
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Fig. 1 Distribution of selected weather stations

in Northeast Farming Region
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Table 1 Spatial variations of climate factors in typical stations of Northeast Farming Region from 1961—2010

ZEN-H{E Average

10 S5 & # 17) % Climate tendency

Eﬁz WE/C Wk R /mm ﬁiif EIE e pekime TR R
Temprature Precipitation m) it /mm Temprature Precipitation (MJ/m® - B /mm
Radiation ETo Radiation ETo
£ 14 Baoqing 17.1 261 20.1 447 0.26™ —0.60 —0.09 —2.59
w1l Keshan 16.7 294 20.9 456 0.34™ 5. 46 —0.09 —3.69
4 R Haerbin 18.2 294 20.7 481 0.34™ 1. 40 —0.32" —10.34"
PUSF Siping 19.3 348 20.7 481 0.24™ —6.16 —0.58" —9.60
BB Fuxin 20.1 285 21.4 501 0.17" —5.81 —0.36™ —4.41
AE Benxi 19.7 417 19.9 456 0. 05 —1.03 —0.07 —10. 36"
ARILRAE X Northeast 17.9 335 20.3 446 0.26" —1.19 —0.26"  —4.58"
Farming Region
e e 3R R IRARICIR 0,05 0. 01 F K,
Note: * and %x show correlation significant at 0. 05 and 0. 01 levels,respectively.
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Fig. 2 Inter-annual variations of ETc and ETaw during growth period of spring wheat in typical stations from 1961—2010
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Fig. 3 Spatial variations of ETc during growth period of spring
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Table 2 Spatial variations of IDI during growth period of spring wheat in Northeast Farming Region

R wW ol WRE WF BB KK FALHI
Decade Baoging Keshan Haerbin Siping Fuxin Benxi Northeast Farming Region
1960s 0.40 0. 46 0.45 0. 44 0. 50 0.25 0. 37

1970s 0.37 0. 39 0.41 0. 26 0. 36 0.23 0.33

1980s 0. 44 0.42 0. 38 0. 36 0.45 0.27 0. 32

1990s 0. 40 0.43 0. 40 0.37 0.48 0.32 0. 36

2000s 0. 36 0.37 0. 35 0. 38 0.43 0.22 0. 34
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