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Clausius-Clapeyron 

• Strong constraint 
upon low-altitude 
water vapour over 
the oceans 

• Water vapour is a 
very forgiving climate 
variable! 

• Land regions? 

• Upper troposphere? 
e.g. see Allan (2012) Surv Geophys 

http://www.springerlink.com/content/f35156772k180362/
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Water Vapour amplifies 
climate change 
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Soden et al. (2002) Science 

Water vapour feedback amplified 
climate response to Mt. Pinatubo 

The climate model cannot simulate the magnitude of cooling following 

the volcanic eruption without including water vapour feedback 

http://www.sciencemag.org/content/296/5568/727.short
http://www.sciencemag.org/content/296/5568/727.short
http://images.google.co.uk/imgres?imgurl=http://scienceclips.net/geology/volcanoes/volcano3.gif&imgrefurl=http://scienceclips.net/geology/volcanoes/illustrations.asp&h=176&w=169&sz=3&hl=en&start=3&usg=__8aXxJK2osiYWDN7ll3fD46co_58=&tbnid=ji-wi3FeOFp2oM:&tbnh=100&tbnw=96&prev=/images?q=Volcano+cartoon&gbv=2&hl=en&rlz=1T4GGLJ_en___GB259


Satellite data indicates increasing 
trends in upper tropospheric moisture 

Soden et al. (2005) Science 

M
o
is

te
n
in

g
 

Trend in HIRS brightness temperature difference: 1983-2004 
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Current global changes in water vapour 

dW/dt ~ 1%/decade Allan et al. (2013) Surv. Geophys 
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Regional changes in low-level moisture 

Specific humidity trend correlation (left) and relative humidity over land (right) 

Willett et al. (2007) Nature 

Robust relationships globally. 

Less coherent relationships regionally/over land/at higher altitudes?  

Land Ocean 

Willett et al. (2008) J Clim 

Evidence for recent reductions in RH 
over land (Simmons et al. 2009 JGR)?  

http://www.nature.com/nature/journal/v449/n7163/abs/nature06207.html
http://journals.ametsoc.org/doi/pdf/10.1175/2008JCLI2274.1
http://journals.ametsoc.org/doi/pdf/10.1175/2008JCLI2274.1
http://onlinelibrary.wiley.com/doi/10.1029/2009JD012442/abstract


• Large-scale rainfall events fuelled by moisture convergence 
e.g. Trenberth et al. (2003) BAMS  

• Intensification of rainfall with global warming 
e.g. Allan and Soden (2008) Science  

Precipitation extremes 

http://www.google.co.uk/url?sa=t&rct=j&q=trenberth 2003 changing character of precipitation&source=web&cd=1&ved=0CCUQFjAA&url=http://portal.iri.columbia.edu/~alesall/ouagaCILSS/articles/trenberth_bams2003.pdf&ei=b-4rT6ieLsLv8APox6iADw&usg=AFQjCNEThn97wRYTiR1hE46Hw4NnGP83tQ&cad=rja
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http://www.sciencemag.org/content/321/5895/1481.abstract
http://www.sciencemag.org/content/321/5895/1481.abstract
http://www.sciencemag.org/content/321/5895/1481.abstract
http://www.sciencemag.org/content/321/5895/1481.abstract
http://www.sciencemag.org/content/321/5895/1481.abstract


Precipitation extremes 

Lavers et al. (2011) Geophys. Res. Lett. 

• Heavy rainfall requires substantial 
convergence of moisture 

• Clausius Clapeyron is a good 
starting point for anticipated 
changes in heavy rainfall 

http://www.agu.org/pubs/crossref/2011/2011GL049783.shtml
http://www.agu.org/pubs/crossref/2011/2011GL049783.shtml
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