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Consideration for the Estimation Methods of Evapotranspiration
at Terrestrial Environment Research Center
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Abstract

To estimate evapotranspiration rate near a trench covered with turf at Terrestrial

Environment Research Center (TERC), University of Tsukuba, we used the Penman

method. For evaluating the actual evapotranspiration, potential evaporation needs to be

corrected by a reduction factor (f). In TERC, the reduction factor has been determined

by Nakagawa (1984). This value was estimated under the condition that the soil surface

was covered with pasture. To investigate whether the reduction factor for pasture can be

possible to use for the turf site, we compared the evapotranspiration estimated by Penmen

method, energy balance/eddy correlation method and energy balance/Bowen ratio (EBBR)

method. EBBR was investigation at turf site (Meteorological Research Institute). Since the

evapotranspiration estimated by Penman method using the reduction factor for pasture

agreed with the evapotranspiration estimated by EBBR, the reduction factor for pasture

can be possible to use for the turf site.
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Table 1 The reduction factor in the Penman
method measured at the Terrestrial
Environment Research Center covered
with the pasture (Nakagawa, 1984)

f
January 0.3
February 0.3
March 0.3
April 0.4
May 0.7
June 0.7
July 0.8
August 0.8
September 0.8
October 0.7
November 0.6
December 0.4
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Fig.1 Surrounding condition near the trench
at TERC covered with turf
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Fig.2 (a) Observation system of energy
balance/Bowen ratio (EBBR) method,
and (b) condition of the observation
site covered with turf in Meteorological
Research Institute, Tsukuba
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Fig.3 Calculated values of evapotranspiration determined by Penman method, energy balance/eddy
correlation (EBEC) method by observation data in TERC and energy balance/Bowen ratio (EBBR)
method by observation data in Meteorological Research Institute for every month of 2001
(P is precipitation amount, E is evaporation and ET is evapotranspiration)
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Fig4 Comparison of the evapotranspiration

among Penman method, energy balance/eddy
correlation (EBEC) method and energy
balance/Bowen ration (EBBR) method of
2001
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Table 2 Calculated values of evapotranspiration determined by Penman method, energy balance/eddy
correlation (EBEC) method by observation data in TERC and energy balance/Bowen ratio
(EBBR) method by observation data in Meteorological Research Institute

Evaporation

Rainfall amount

Penman method EBEC method EBBR method

calculated potential . . .
Year Month value™ evaporation evaporation evapotranspiration evapotranspiration
observed at  observed at  observed at observed at observed at s
TERC’ AO™ GB® TERC" TERC! ~ Observedat MRI
Porprc(mm) Poso(mm) Pgy (mm) Ep(mm) £ Eppy(mm) Epprc(mm) Epppr (mm)

1 95.6 102.0 117.0 41.2 0.3 124 337 17.9
2 55.7 17.0 39.0 45.8 0.3 13.7 30.9 233
3 140.9 119.5 118.0 66.1 0.3 19.8 49.6 30.3
4 325 30.5 36.0 98.7 0.4 39.5 64.8 50.8
5 149.1 165.0 186.0 105.2 0.7 73.7 93.5 64.7
2001 6 142.5 133.0 151.0 96.7 0.7 67.7 100.7 71.3
7 13.5 18.0 13.0 174.2 0.8 139.3 169.2 106.6
8 106.6 80.0 88.0 96.6 0.8 713 88.8 56.8
9 162.9 166.5 106.0 71.7 0.8 62.1 83.9 51.7
10 249.5 271.5 268.0 62.9 0.7 44.0 62.7 479
11 120.2 92.0 84.0 294 0.6 17.6 16.7 27.6
12 25.7 25.5 24.0 32.6 0.4 13.0 14.5 19.3
Sum 1294.7 1220.5 1230.0 927.1 580.2 809.0 568.2

*1: Terrestrial Environment Research Center, University of Tsukuba

*#2: Aerological Observatory in Tateno, Tsukuba
*#3: roof top of the Geoscience building, University of Tsukuba
*4: Meteorological Research Institute in Tateno, Tsukuba

*35: calculated value from the sampled rainfall water amount in every event

*6: reduction factor in the Penman method (Nakagawa, 1984)
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Table 3 Calculated values of reduction factor
(f) determined by energy balance/eddy
correlation (EBEC) method by observation
data in TERC and energy balance/Bowen
ratio (EBBR) method by observation data
in Meteorological Research Institute

£ f f
Site TERC TERC MRI
(EBEC) (EBBR)
Vegetation pasture eulalia turf
January 0.3 0.8 04
February 0.3 0.7 0.5
March 0.3 0.8 0.5
April 0.4 0.7 0.5
May 0.7 0.9 0.6
June 0.7 1.0 0.7
July 0.8 1.0 0.6
August 0.8 0.9 0.6
September 0.8 1.1 0.7
October 0.7 1.0 0.8
November 0.6 0.6 0.9
December 0.4 0.4 0.6
*1: redu)ction factor in the Penman method (Nakagawa,
1984
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