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Characteristics of energy balance in winter wheat field
on the Loess Tableland
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(1. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateaw , Institute of Soil and
Water Conservation, Northwest A & F University , Yangling, Shaanxi 712100, China;
2. Institute of Soil and Water Conservation , Chinese Academy of Sciences and Ministry of Water Resources , Yangling, Shaanxi 712100, China)

Abstract: In this paper, eddy covariance data from a winter wheat field on the Loess Tableland were used to inves-
tigate the temporal variation of energy components, as well as the characteristics of energy partitioning and its main con-
trolling factors. Results showed that the total net radiation ( Rn) throughout the year was 2.56 x 10* MJ*m~2+a~!, and
the energy balance closure degree was 0.72. In the wintering and grain filling periods, the energy components were dom-
inated by upward sensible heat flux ( H), with a maximum value of 7.09 MJ ‘m~2+d! occurring in June. However, in
other growing stages and the fallow period, the energy components were dominated by upward latent heat flux ( LE) , with
a maximum value of 10.71 MJ*m~2+d~! occurring in May. The average of Bowen ratio (3) was 0.57 in growing season
and 0.46 in the fallow period. The annual total amount of soil heat flux (G) was —15.26 MJ*m~2+a~"'. The daily total
amount of soil heat flux ( G) reached a maximum value of 1.85 MJm~2+-d~ ! in June, and it was negative from October
to the next January, which showed the release of heat from soil.

Keywords: winter wheat; eddy covariance method; energy balance; latent heat flux; sensible heat flux; Loess
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Fig.3 Seasonal variation of the energy balance components in winter wheat field
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B 0.27 1.58 0.51 0.20 0.21 0.21 0.29 1.05 0.80 0.46 0.50
Ts/C 10.81 0.03 7.95 12.90 13.89 16.05 16.27 21.55 22.54 21.62 11.44
SWC/m’*m~3 0.24 0.16 0.20 0.17 0.15 0.16 0.21 0.28 0.36 0.37 0.24
Ta/C 8.15 -0.9%4 8.00 13.31 12.79 15.75 14.90 18.94 20.84 19.19 9.90
P/mm(sum) 116.60 21.20 19.40 9.40 6.20 30.80 28.60 78.60 4.80 248.00 563.60

T Ts NS em RHERE; SWC R 5 em AT K E; Ta A SEE; P AKKE,

Note: T is soil temperature at 5 cm depth; SWC is soil water content at 5 cm depth; Ta is air temperature; P is precipitation.
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