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Evapotranspiration in a Sand Dune Area
— Estimates of Potential Evapotranspiration

by Routine Meteorological Data —

Tomohisa YANO! Tosio CHO* and Yasuhiro HAYASHT*

*Division of Hydrology and Irrigation, Sand Dune Research Institute

Summary

a The potential evapotranspiration in a sand dune area was estimated by
the routine meteorological data (1952—-1974) based on the ajr temperature
method, the solar radiation method, the combination method and the pan
evaporation method. The predicting methods were calibrated against the
measured evapotranspiration from grass (1972--1973). The results obtained
from the solar radiation method, the combination method and the pan evapo-
ration method represented the similar seasonal pattern of the maximum values
in August and of the smaller evapotranspiration in June due to the rainy
Season, rather than in May, while, in the air temperature method, the maxi-
mum values occurred in July and the values in June were larger than in May.
@ The daily average evapotranspiration was 3.7 mm/day in the combination
method, and 3.4 mm/day in the other three methods. It was felt that the

combination method and the solar radiation method offered the best results

o

for predicting the potential evapotranspiration. The pan evaporation method
may be graded next, although the accuracy of estimates could be influenced
with the siting. The air temperature method which is popularly used be-
cause of the data availability could he superior if calibrated against the
seasonal meteorological conditions such as the ratio between actual to maxi-

mum bright sunshine hours and the relative humidity.
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Table 1. The predicting methods for potential evapotranspiration

Methods

Factors a, b or Kp

Air temperature method (1)*
f=1p (0.46t +8.13)
ETo = a + b.{

factor (mm/day)

Solar radiation method (3 )*
ETo = a + b. W.Rs

W . weighting factor according to air temp.,
(a4+7)

A : rate of change of saturation vapor pres.
with temp., ¥ . psychrometer const.

Combination method (4 )*
ETo® = W.Rn + (1—W). f(u).d
ETo = a + b. ETo*

U, . wind speed at 2 m height (km/day),
d : vapor pres. deficit (mb)

Pan evaporation method
ETo = Kp. Ep
Ep : pan evaporation (ram/day)
Kp : pan coefficient

ETo . potential ET (mm /day), t . av. air temp. (C),
p . mean % of annual daytime hrs., f . Blaney-Criddle

Rs : solar radiation { equivalent evaporation, mm/day),

a = —0.3
b =0.76—1.36
W=A4/ Factors influenced by :

ETo* | estimates by original Penman equation ( mm/day), Max. rel. humidity
Rn | net radiation { equivalent evaporation, mm/day),
f(u) : wind function, f(u)=0.27(1-4+0.01U,)

a = —2.60—1.65
b =0.80—2.06
Factors influenced by
Min. rel. humidity
Daytime wind speed
Ratio of actual/possible
sunshine hrs.

Mean rel. humidity
Daytime wind speed

b=1.2—0.3
Factors influenced by
Ratio of day/night wind

Kp =0.35—0.85(Class A pan)
Factors influenced by
Av. rel. humidity
Wind speed
Siting

* Numbers in parentheses refer to appended references.
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Fig. 1. Relationship between measured evapotranspi-

ET (mm/day)
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ration (ET)and the Blaney-Criddle factor(f),
(f), 1972 and 1973. (Crop : Kentucky 31 fescue
and orchard grass, Season: all the year,
Leaf area index :1.6 -10.5) (Note ; r means
the correlation coefficient and Sxy means
the standard error estimate, (ET-ETo)¥n).
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Fig. 2. Relationship between measured evapotranspi-

ration (ET) and solar radiation weighted
according to air temperature (W.Rs), 1972
and 1973. (The measuring conditions and the
symbols used are same with Fig. 1).
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Relationship between measured evapotranspi-
ration (ET) and the estimated values by the
combination method (ETo*), 1972 and 1973.
(The measuring conditions and the symbols
used are same with Fig. 1).
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Fig. 4. Relationship between measured evapotranspi-

ration (ET) and small pan evaporation (Ep),
1972 and 1973.

(The measuring conditions and the symbols
used are same with Fig. 1).
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Estimated ET (mm/day)

14 o The air temperature method (av. 3.39mm/day)
o The solar radiation method (av. 3.41 mm/day)

o The combination method (av. 3.72mm/day)

x The pan evaporation method (av. 3.36mm/day)
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Month

Fig. 5. Monthly evapotranspiration estimated by the
different methods, 1952-1974.

Estimated ET (mm/day)
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Fig. 6. Monthly variability and average values of
estimated potential evapotranspiration by
the combination method, 1952-1974.
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