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An Analysis of Changes in Pan Evaporation and Climate Values Related
to Actual Evaporation
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Abstract

Evaporation over the world is expected to increase owing to increase in temperature by global
warming. However, pan evaporation around the world has decreased in the past few decades. This
study, which has been conducted in 18 meteorological gauging stations in Korean peninsula,
investigates the changes in pan evaporation and climate variables such as precipitation, temperature,
relative humidity, wind speed, sunshine hours, and percentage of sunshine, which can affect
evaporation processes;, the changes in these variables have been recorded between 1960 and 2007. At
most gauging stations, pan evaporation shows statistically significant downward trends. The relative
humidity, wind speed, sunshine hours, and percentage of sunshine also show downward trends. On the
other hand, precipitation and temperature show upward trends. The spatial distribution of the
downward trend in sunshine hours and percentage of sunshine correspond to that of the downward
trend in pan evaporation. Scatter plots imply that pan evaporation has a strong positive correlation
with the sunshine hours and percentage of sunshine, while it has a negative correlation with
precipitation. At the Gangneung gauging station, the open water evaporation estimated using the
Penman equation does not show the significant downward trend shown by pan evaporation. This
result implies that pan evaporation is not a good indicator of potential or open water evaporations
during the investigation of their long-term variability. Finally, this study explains the complementary
relationship between pan and actual evaporations. Decreases in the pan evaporation can act as an

evidence for the ever-increasing actual evaporation.

keywords : actual evaporation, global warming, pan evaporation, potential evaporation, sunshine hours
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Table 1. The Stations and Record Length of Their Climatological Data

precipitation, temperature,
relative humidity, wind speed, pan evaporation
site # name sunshine hours
. record . record
record period length record period length
090 Sokcho 1968 ~2007 40 1968 ~1990 23
101 Chuncheon 196672007 42 1966 ~2007 42
105 Gangneung 1960 ~2007 48 1960 ~2007 48
108 Seoul 1960 ~2007 48 1960~1990, 1995~2007 44
112 Incheon 1960 ~2007 48 1960 ~2007 48
119 Suwon 1964 ~2007 44 1964 ~2007 44
127 Cheongju 1967 ~2007 41 1967 ~1990, 1997 ~2007 35
133 Daejeon 1969 ~2007 39 1969 ~2007 39
138 Pohang 1960 ~2007 48 1960~1990, 1995~2007 44
143 Daegu 1960 ~2007 48 1960~1990 31
146 Jeonju 1960 ~2007 48 1960~1990, 1997, 2001 ~2007 39
152 Ulsan 1960~2007 48 1960 ~1990 31
156 Gwangju 1960 ~2007 48 1960~1990, 1997 32
159 Busan 1960 ~2007 48 1960 ~2007 48
162 Tongyeong 1968 ~2007 40 1968 ~1990 23
165 Mokpo 1960 ~2007 48 1960 ~2007 48
168 Yeosu 1960 ~2007 48 1960 ~2007 48
192 Jinju 1970 ~2007 38 1970 ~2007 38
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Fig. 1. Spatial Distribution of Trends in Annual
Pan Evaporations of the 18 Gauging
Stations (The trends were estimated
using observed data from 1960 to 2007.)
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Table 2. Trend Slopes in Annual and Seasonal Pan Evaporation Records
regression test
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Fig. 2. Spatial Distributions of Trends in Annual Temperature, Relative Humidity, Precipitation, Wind
Speed, Sunshine Hours, and Percentage of Sunshine (The trends were estimated using

observed data from 1960 to 2007.)
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