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In this study, the relationships between extreme daily precipitation intensity and daily temperature were inves-
tigated over broad range of the world based on in-situ observation data. The results showed that regions with
Clausius-Clapeyron like relationships between extreme daily precipitation intensity and temperature were limited.
Recently, it has been discussed whether extreme precipitation intensity scales with the atmospheric water
vapor content which is expected to increase with rising temperature at a rate of approximately 7%/oC from
Clausius-Clapeyron (C-C) relationship, if the constant relative humidity can be assumed.

Although there were precedential studies which investigate the relationships between extreme precipitation
intensity and daily mean temperature (e.g., Lenderink and van Meijgaard [2008], Berg et al.[2009], Jones et
al., [2010]), studies were limited only in Europe and Australia. This study aims to clarify how the relationships
between extreme precipitation intensity and daily mean temperature is universal on the globe.

The methodology of Lenderink and van Meijgaard [2008] was followed in this study using in-situ data for daily
precipitation and temperature obtained from Global Historical Climatology Network - Daily (GHCN-daily).Daily
precipitation data for each station were grouped based on daily “average” temperature bin, which were calculated
by averaging daily minimum and daily maximum temperature, and 99th percentile of daily precipitation intensity
for each temperature bin were estimated.

At most part of the world except for very low and very high latitude regions, the relationships between pre-
cipitation intensity and temperature at a station can be separated to two phases: (1) the precipitation intensity
increases exponentially with rising temperature in the lower to middle temperature range, (2) the precipitation
intensity decreases and the slope of precipitation intensity and temperature relationship become negative at higher
temperatures. At the very high latitude regions, the stations with only phase 1 were dominant. On the other hand,
stations with only phase 2 were dominant at the equatorial regions.

Regions where the C-C like relationship of precipitation intensity and temperature can be found at phase 1 were
limited. The C-C like relation were dominant in eastern Asia at middle latitudes, eastern Australia at middle
latitude, coastal regions around the Gulf of Mexico, pacific coastal regions of North America, and a part of the
eastern Europe around Ukraine and Romania.
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