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ABSTRACT

Class A evaporation pan has been used throughout the world to measure free water evaporation
mainly by manual observation once a day. In this study, a new automatic water level measurement
method is used for understanding of free water evaporation and numerical analysis. This new
technique measures the weight of buoyancy bar in water, and does not need calibration because it is
not affected by water density change with water temperature. Field observations of evaporation were
made near Haenam Meteorological Station over paddy field located in southwestern Korea from 20
April to 30 May 2004 and the data from ten clear days (16 - 25 May) were used for this analysis. The
observed total evaporation was about 50.7mm during this period whereas the estimated from an
empirical equation was 50.4mm. As expected, the pan evaporation is well correlated with wind speed
and the vapor pressure deficit between the water surface and the air.
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Fig. 2. The schematic of BYL-EV250 observation system.
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Fig. 3. The observed evaporation from 16 to 25 May 2004.
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Fig. 4. Relationships between the observed evaporation and the vapor pressure deficit under different wind conditions.
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Table 1. Hourly evaporation of Class A Evaporation Pan during May 16 to 25, 2004

05/16 05/17 05/18 05/19 05/20 05/21 05722 05/23 05/24 05/25

1:00 0.00 0.06 0.10 0.12 0.07 0.08 0.08 0.10 0.08 0.10

2:00 0.01 0.05 0.08 0.07 0.07 0.04 0.08 0.08 0.07 0.09
3:00 0.02 0.08 0.08 0.08 0.06 0.05 0.08 0.08 0.08 0.07

4:00 0.00 0.07 0.06 0.05 0.04 0.03 0.07 0.06 0.05 0.05
5:00 0.02 0.07 0.06 0.07 0.03 0.00 0.06 0.05 0.04 0.05
6:00 0.01 0.01 0.05 0.03 0.03 0.00 0.06 0.05 0.03 0.06
7:00 0.00 0.08 0.05 0.02 0.02 0.01 0.05 0.06 0.05 0.06
8:00 0.02 0.11 0.05 0.03 0.00 0.06 0.03 0.07 0.07 0.05

9:00 0.03 0.20 0.04 0.03 0.03 0.02 0.06 0.02 0.07 0.02
10:00 0.04 0.19 0.09 0.01 0.04 0.05 0.03 0.01 0.16 0.01
11:00 0.04 0.25 0.13 0.06 0.04 0.09 0.11 0.12 0.24 0.00
12:00 0.05 0.29 0.28 0.09 0.13 0.15 0.17 0.18 0.17 0.02
13:00 0.08 0.34 0.42 0.25 0.25 0.35 0.26 0.31 0.34 0.07
14:00 0.10 0.38 0.53 0.31 0.32 0.35 0.44 0.51 0.40 0.28
15:00 0.14 0.50 0.59 0.36 0.44 0.54 0.48 0.63 0.52 0.44
16:00 0.16 0.51 0.63 0.55 0.50 051 0.52 0.67 0.65 0.56
17:00 0.15 0.49 0.60 047 0.54 0.50 0.58 0.67 0.70 0.64
18:00 0.14 0.47 0.50 0.53 0.51 0.49 0.61 0.59 0.74 0.68
19:00 0.17 0.44 046 042 0.50 0.43 0.53 0.54 0.69 0.71
20:00 0.11 0.26 0.35 0.39 0.35 0.38 0.39 0.56 0.63 0.65
21:00 0.09 0.14 0.27 0.24 0.27 0.25 0.30 0.41 0.38 0.46
22:00 0.07 0.12 0.25 0.12 0.17 0.16 0.19 0.28 022 0.29
23:00 0.07 0.10 0.15 0.08 0.12 0.09 0.13 0.20 0.16 021
0:00 0.06 0.10 0.12 0.06 0.09 0.10 0.14 0.10 0.11 0.14
Total 1.58 5.30 592 443 4.63 4.72 5.44 6.33 6.62 571




Han and Lee: Measurement and Analysis of Free Water Evaporation at HaeNam Paddy Field

95

0.¢
0.8 ! ‘
i
o — M —— ’.tfr
= J {
S — - - — i
Y A I - \
8o o WL IJ\ [ \‘ 1\
LLI 0.1 § | { % k~4 Ty g A g ‘
% S Ol
_0’116 17 18 19 20 21 22 23 24 ‘ 25
DATE
—Obs Cal.
Fig. 6. The observed and estimated evaporation.
08 B2d % ZUFS 157emmAT, AL ge
5. 15.0mm= o} 5%2] ©A12 Kk
E 0.5
- A o Fa) 34. 2 EiS| ZWH H|E
Fol g A —f—) W, Table 32 U wele) BT 2T gt A (0
e N ST A AR 38 wEd 202 99 A 063mme)
T Holg mATh e} oAt A g
(<0.1~02mm) o] 6dolt 7I1EHo] & AtolA

Fig. 7. The observed and estimated evaporation from 4 to 7
May 2004.

Table 2. Comparison of evaporation data between observa-
tion and calculation data during May 4 to 7, 2004

Obs. Cal. Diff.
05/04 4.19 44 -0.21
05/05 4.13 39 0.23
05/06 3.66 35 0.16
05/07 3.78 32 0.58
Total 15.76 15.0 0.76
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Table 3. Comparison of evaporation data between observa-
tion and calculation data

Obs. Cal. Diff.
05/16 1.58 13 0.28
05/17 5.30 5.0 0.30
05/18 5.92 5.8 0.12
05/19 4.43 3.8 0.63
0520 4.63 44 0.23
05/21 472 49 -0.18
05/22 5.44 5.7 0.26
05/23 6.33 6.4 -0.07
05/24 6.62 6.8 -0.18
05/25 5.71 6.3 059
Total 50.68 50.4 0.28
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Fig. 9. Time series of daily evaporation 16 to 25 May 2004.
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