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Establishing free-water evaporation formula and estimating reservoir evaporation in Taiwan
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ABSTRACT

This study used the aerodynamics and energy balance theories to investigate the pan
evaporation. PenPan V2 Model and PenPan V3 Model were applied to estimate the evaporation
from the Class A evaporation pan and the 20-cm evaporation pan, respectively, at 10 stations in
Taiwan. Analysis results revealed that for the Class A evaporation pan, the aerodynamics and
radiation contribute 22% and 78% of the evaporation rate, respectively; for the 20-cm evaporation
pan, the aerodynamics and radiation contribute 25% and 75%, respectively. The study estimated the
influence of side wall effect on the evaporation and inferred that the free-water evaporation accounts
for 73% of total evaporation measured by the Class A evaporation pan and 42% by the 20-cm
evaporation pan, with side wall effect contributing 27% and 58%, respectively. This study used
monthly pan evaporation data and side wall effect ratios from both evaporation pans to estimate the
free-water evaporation without side wall effect. A simple method to estimate the free-water
evaporation is to multiply the observations of the Class A evaporation pan by 0.74, and to multiply
the observations of the 20-cm evaporation pan by 0.54. This study further developed three regional
free-water evaporation formulae by utilizing the solar radiation and air temperature. These regional
formulae were applied to estimate the free-water evaporation from major reservoirs in Taiwan.

Keywords: Free-water evaporation, Evaporation pan, Side wall effect, Regional formula,
Reservoir evaporation.
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