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OBSERVATIONAL STUDY OF EVAPORATION
FROM BARE SOIL USING A LYSIMETER

By Shuichi IkeBucHI, Shiro TsucHiva, Kazuyuki Kuso and Yasushi Mitsuta

synopsis

To know an exact amount of evapotranspiration is important not only for the
planning and management of water resources, but also for the understanding of the
mechanism of hydrological cycle. Then we especially take up an evaporation from
bare soil.

A lysimeter was developed for measurement of evaporation in the air-ground in-
teraction observing system at Uji ground. In this paper, we make a statistical treat-
ment about observation data and analize the correlation between evaporation from
the lysimeter and other meteorological elements. And finally, we present efficient
formulas to estimate the amount of evaporation at several time intervals according
to the expanded Penman’s method.
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Photo. 2. The rim seen in the center
of this photo is the top of
lysimeter.
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Fig. 1. Daily evaporation calculated by water balance method from
the measured values.
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Fig. 2. Variation of the main meteorological elements in September, 1987.
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Fig. 3. Variation of the main meteorological elements in October, 1987.
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Fig. 4. Water content under ground observed by the soil moisture-meter
(Specific heat type).
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Table 1. Correlation coefficients between evaporation and other meteorological elements
at several time-intervals

Time-interval R, T, T, T-T, U e;*-¢, Wy
3 0.679 0.426 0.289 0.501 0.392 0.430 0.122
6 0.731 0.401 0.257 0.500 0.392 0.417 0.242
12 0.732 0.384 0.225 6.509 0.463 0.559 0.371
24 0.728 | —0.161 | —0.123 | —0.204 0.199 0.037 0.860

R, : Net radiation T, : Surface temperature 7T,: Air temperature
U: Wind velocity e : Saturated vapor pressure
e,: Vapor pressure w*: Surface soil moisture

MR EOBERRIC VTS 0.7TBEORVEEERLTED, BE~OFEL 2 LF¥ -4t
BEUTRRBOH LU TKENBERTHZ T LERB LTV, Fig. 5 IC3MBHBLERRE OBH
RERL TV, HETITHKSBEERERAEREL B3 h TEVEBERLTWS, UL
SHBIRBOA/NMNBEDL 57, LFKSBRIERBENOKSOUE L VI EKT, HHIRRERIIBVT
RBRABRREBTHY, BIRONETLESBIEGZORVIEVWANKEEL L -TL 3EBbh 3, &1,
CCTRENMOKKRERT BOLLKE, KRJE, BEZ LTI ST REICEVIEM
ERE o kcts, HBHBESVE > TRRERTF VYV VERETIERICREDLLBLVDTENLLD
HAEHLESZVWRMIIEL>T, ZhodERBICEDOL SO D 2E-oh, 20—20E&E(LER
HiTRET 5,

42 BHRRBAEEXOEK

SEB O NIRRT — 9 SRR BHENL BN T 2158, TOEHOMAEOEIZ LD BHRER
DBEET b, 20RDHSEEAICRUHIAARICH L TERSHEITESI L3S VEERTRE
W ZCT, ZITRMERIVKERREREERELLTL(HVWONTWVS Penman RAEFE L TH
EREBRT B L E L, Penman Ri3EHOA L SFEHicE TS, Kabtoicitbihtn
BEEICES RO BULELNE TERREELAEZ 2 0wbh TV 3%, Penman RiFKATHLZ o 3,

— 7 —



282

(mm)

Evapolation

COCOOO SO O r =
N

RAKHRETES $£315B-2 H63. 4 (1988)

Time-interval 3
Y=0,08182+0.00033X

Time-interval 6
¥=0.16434+0.00033X

(mm)

Evapolation

-0.4-
-200 200 600 1000 1400 4 0 4 8 12 16 =20 )
*10
Net Radiation (W/m?) Net Radiation (W/m?)
Time-interval 12 Time-interval 24
- ¥=0,32358+0.00033X Y=-0.149644+0.00082X
2.6 ° 3.2
2.4+ o S'Sd °
- 2:27 2.6-
g 2.0 ‘E 2.4 °
E .81 o Eo 2
1.6 o 2.0
g 1.4 o 1.8
Stz o 2 0 1.6 ° 9
s B 1.4+
S 1.0 o 3 oo e o % o
~ 0.84 o 0© -~ 1L o
Q 5 P 0 1.0 o
% 0.6—8 o o n %O 8- 5 (] o ]
0.4- - o
> et o | o o
) o.z«é;y{‘;/ & g'f_ ° °
0P 0.2-
-0.24 % ° 0
-0.44 T 87 T T T T T T
-8 0 8 16 24 0 4 8 12 16 20 24 28
2 x102 e 2,%102
Net Radiation {(W/m") Net Radiation (W/m”)
Fig. 5. Relation between evaporation and net-radiation at several time-intervals.
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Table 2. Regression coefficients and correlation ratios of the expanded Penman's
equation at several time-intervals

Time-interval a b c d 7
3 1.25%107! 2.33x1072 1.46x107? 1.21x107* 0.618
6 1.01x107! 2.05%x107? 3.46Xx107 3.35x107* 0.726
12 7.27X107? 1.56x1072 3.79%1072 1.61x1072 0.812
24 2.54x107! 3.95x107% | —1.49x107* 6.62x107* 0.833

Table 3. Minimum, maximum, and mean
values of correction term at several
time-intervals

Time-interval Kmin Kmax Kmean
3 0.11 | 0.57 { 0.21
6 0.09 | 0.49 | 0.17
12 0.08 | 0.37 | 0.17
24 0.29 | 0.87 | 0.39
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Fig. 6. Comparison of estimated and measured evaporation at several time-intermals.
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