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A study on energy budget characteristics over a heterogeneously irrigated cotton field
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Abstract  This study uses turbulence, net radiation and soil data from International Energy
Balance Experiment (EBEX-2000) to study the characteristics of sensible and latent heat flux
under thermal internal boundary layer which is induced by heterogeneous irrigation. Energy
balance closure on irrigated days was compared with that on non-irrigated days. Schotanus
correction and Webb correction were applied when calculating turbulence heat fluxes and their
influences were also analyzed. During this research, eddy covariance method is used. Results
indicate that turbulence heat fluxes in the surface layer are affected by thermal internal boundary

layer resulted from heterogeneous irrigation, this interaction leads to a decrease of sensible heat
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flux and a oscillation of latent heat flux. This phenomenon is more significant at 8. 7 m than that at

2.7 m. The existence of thermal internal boundary layer induced by heterogeneous irrigation

result in a decreased energy balance ratio of 0. 65; while with no internal thermal boundary layer,

the energy balance ratio is close to 0. 70. Schotanus correction results in a significant diminution

of sensible heat flux in this experiment. The daily average of Schotanus correction reach up to

—8 W/m’, almost 4% of the net radiation. The daily average of Webb correction to latent heat

flux is about 2 W/m?, having slight influence on energy balance closure.
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Fig.1 Experiment field of EBEX-2000 (left panel) topography of San Joaquin Valley;
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Fig. 3 Diurnal variations of net radiation, sensible heat {lux, latent heat flux,

soil heat flux and soil heat storage at 8. 7 m from August 5 to August 19.
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Fig. 4 Diurnal variations of net radiation, sensible heat flux, latent heat flux,

soil heat flux and soil heat storage at 2. 7 m from August 5 to August 19.
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Fig. 5 Diurnal variations of net radiation, sensible heat flux, latent heat flux, soil heat flux and

soil heat storage on an irrigated day and a non-irrigated day. (a) August 5; (b) August 10
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R2 LTBRHEHKETFTEHSEZR EBBRAFHR(BMER/TX/X;IMB EFEHREE;
RHH“—"IRIERTYH RAREK)

Table 2 Energy balance constituents and EBR summed over a 24 hour cycle ( unit: MJ m-2 day-1;

IMB: imbalance energy; “—” in the table indicates data missing)
Day H LE IMB EBR
Rn G S
(m/d) 8.7m 2.7m 8.7m 2.7 m 8.7m 2.7m 8.7m 2.7 m
8/05 17.32 —0.19 —0.11 —1.38 —1.49 13.12 12.99 5.89 6.13 0.67 0. 65
8/06 17.68 0.02 0.03 —0.55 —0. 36 11.67 11.70 6.50 6.28 0.63 0. 64
8/07 17.22 —0.11 —0.07 —0.19 —0.42 11. 31 11. 99 6. 28 5.84 0. 64 0. 66
8/08 16.91 0.01 0.02 1.21 1.08 11.72 10. 71 3.96 5.08 0.77 0.70
8/09 16. 65 —0.11 —0. 06 0.53 0.49 10.72 11. 35 5.58 4.99 0.67 0.70
8/10 16. 48 —0.09 —0.05 1.46 1. 50 10. 70 10. 25 4.46 4. 86 0.73 0. 70
8/11 16. 81 0 0 1.21 1.29 11. 31 10. 51 4. 30 5.03 0.73 0.70
8/12 16. 70 0.23 0.13 — — — — — — — —
8/13 16. 66 —0.11 —0.07 —0.24 —0.07 11.77 11. 69 5.30 5.22 0. 69 0.69
8/14 16. 34 0.08 0. 04 1. 04 1. 16 10. 77 10.07 4.41 5.00 0.73 0. 69
8/15 16. 40 0. 06 0.03 0.55 1.03 11.41 10. 84 4,34 4. 44 0.73 0.73
8/16 16. 14 0.09 0. 04 — — — — — — — —
8/17 16. 50 —0.41 —0.43 —0.15 —0.17 10. 58 10. 86 6.90 6. 64 0.67 0. 65
8/18 16. 42 —0.83 —0.63 0.10 —0.21 12. 54 11. 21 5.25 6. 89 0.71 0.61
8/19 16.42 —0.07 —0.25
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