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Evapotranspiration in a Sand Dune Area

—Estimation of Evapotranspiration by the Energy Balance Method—

Tomohisa YaN0 and Fumiaki SHiomr

(Department of Irrigation and Drainage Engineering, Facully of Agriculture, Tottori University)

Tosio CroO

(Division of Hydrology and Irrigation, Sand Dune Research Institute,
Facully of Agriculture, Tottori University)

Measurements on evapotranspiration and weather conditions in the Tottori
sand dunes during summer, 1972, indicated that under conditions of high air
temperature, strong wind and large pressure deficit, evapotranspiration was
generally great and changed remarkably with relatively constant net radia-
tion, and that daytime latent heat flux exceeded the difference between net
radiation and soil heat flux resulting from advective heating. Downward
flux of sensible heat was verified by measurements of the air temperature
profile near the crop surface, indicating there was inversion of temperature
within the first 30 cm of the crop surface. In order to avoid horizontal diver—
gence of water vapor and heat flux, it is commonly stated that the ratio of
measurement height to fetch should be 1 : 100 or less. Though the fetch was
10 to 30 m in our field, estimates of evapotranspiration by thejenergy balance
method comparatively agreed with evapotranspiration as measured by a float—
ing lysimeter by locating the temperature and humidity sensors as close to
the surface as possible.
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Tig. 1. Energy balance of crop surface for 10-
hour periods (0800-1800) during summer, 1972,
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Fig. 2. Measured evapotranspiration and weather
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summer, 1972.
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Table 1. Measured and estimated evapotranspiration during summer, 1972

(in mm/10 hrs).

Date ET ET ETest Measurement height
measured estimated ET mea Low High
(mm) (mm) (cm) (cm)
Aug. 12 8.07 10.61 1.31 20 40
17 8.76 8.59 0.98 20 40
18 10.34 11.48 1.11 20 50
19 11.11 11.34 1.02 20 50
23 7.73 7.64 0.99 20 40
24 7.37 8.54 1.16 0 40
25 7.27 7.00 0.96 0 50
Sept. 4 9.34 7.43 0.80 0 30
5 7.31 6.97 0.95 0 20
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Fig. 5. Air temperature and vapor pressure profiles of selected days

of summer, 1972.
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