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The average global temperature during the 1990s was higher than the average between 1961 and 1990, and the 1990s were the warmest decade for at least a millennium. Global warming has been being widely concerned since the end of last century in the world. As the average global temperature increases, it is generally expected that the air will become drier and that evaporation from terrestrial water bodies will increase. Paradoxically, terrestrial observations (pan evaporation) show the reverse. Almost observed data of pan evaporation in the world has decreasing trend.
In the northern hemisphere, widespread decreases averaging 2-4 mm per year in pan evaporation, have been observed over several decades.  

So far, less research about pan evaporation tendencies can be found for the Southern hemisphere. However, There is a report which detailed analysis of records of both rainfall and pan evaporation across Australia. The overall downward trend averaged about 3mm per year for the 30 years from 1975 to 2004. Over the last 10 years the data for Australia have shown a slowdown and reversal of the downward pan evaporation trend especially in the eastern part where there has been a several-year drought. Pan evaporation measurements’ data at three New Zealand sites were examined, and the result is that the pan evaporation rate was declining.

Since 1956, the country-averaged pan evaporation has had a significant trend to decrease in China, with a changing rate of -34.5mm/decade. The most significant decrease took place in spring and summer in the North China Plain and the lower reaches of the Yangtze River. In the upper Yangtze basin annual and three seasons (except for summer season) average pan evaporation also have significant decreasing tendency.
Roderick and Farquhar (2002) conclude that the observed decrease in pan evaporation is not a paradox after all. In place of, the decrease is to be expected given the decreases in solar irradiance and the diurnal temperature range (DTR) and vapour pressure deficit (VPD). The substantial descent in global solar irradiance as a result of increased cloud coverage and/or aerosol concentration should lead to a decrease in the DTR. The substantial descent in global solar irradiance as a result of increased cloud coverage and/or aerosol concentration should lead to a decrease in the DTR. Although in the northern hemisphere, widespread decreases in pan evaporation rates have occurred over several decades, the causes in different areas are not totally same.
The simple physical arguments demonstrated that for energy-limited evaporation that pertains when the ground and vegetation is relatively wet, and a decline in pan evaporation usually implies a decrease in actual evaporation and an increase in runoff and/or soil moisture. In non-humid areas, measured pan evaporation is not a good indicator of potential evaporation; furthermore, in many cases, declining pan evaporation actually provides a vigorous indication of increasing terrestrial evaporation.
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