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Abstract

This study introduced a method of estimating water surface evaporation using the physical-based Penman combination equation (PCE)
and the Penman wind function (PWF). A set of regression parameters in the PCE and PWF models were optimized by using the observed
evaporation data for the period 2016-2017 in the Yongdam Dam watershed, and their effectiveness was explored. The estimated
evaporation over the Deokyu Mountain flux tower demonstrated that the PWF method appears to have more improved results in terms
of correlation, but both methods showed overestimation. Further, the PWF method was applied to the observed hydro-meteorological
data on the surface of Yongdam Lake. The PWF method outperformed the PCE in the estimation of water surface evaporation in terms
of goodness-of-fit measure and visual evaluation. Future studies will focus on a regionalization process which can be effective in
estimating water surface evaporation for the ungauged area by linking hydrometeorological characteristics and regression parameters.
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Table 1. Eddy-covariance system instrument list (K-water)
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Instrument Instrument model Height (m) Observation
3D wind direction anemometer CSAT3 24 Wind direction, Wind speed

CO,/ H,O gas analyzer ECI155 24 co,, 5,0

Net radiation CNR4 23 Net radiation

Weather sensor WXT510 2,19 Precipitaion

Soil temperature sensor TCAV -0.05 Soil temperature

Heat flux HFPO1 -0.05 Heat flux

Soil moisture CS616 -0.1,0.2,0.4,0.8 Soil moisture

Snow gauge WDR-205 2,16 Precipitation
Condensation sensor 237-L35 4,9,16 Dew point

7.5

A Yongdam Dam

A Deokyu Mountain

Fig. 1. Yongdam watershed along with evapotranspiration station
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Evaporation with PCE(Deokyu Mountain)
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Fig. 2. Evaporation by PCE (Deokyu Mountain, 2016)
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Fig. 4. Comparison of observed and estimated evaporation scatter plots. The left panel indicates evaporation estimated by PCE and the right
panel indicates estimated by wind function
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