
    

 

How thermodynamics shapes the dynamics of the hydrological cycle and its 

response to global climate change 

  

 
Abstract  

The hydrological cycle is a thermodynamic Earth system that is maintained far from an equilibrium state of 

saturation.  This may sound complicated.  Yet, what I intend to show is that this approach results in quite a 

simple, intuitive, and physically-based description of hydrological cycling in the Earth system.  I use such a 
systems description to show that thermodynamic constraints control the magnitude of evaporation rates as 

well as precipitation events.  A central part of this description deals with the constraint on how much power 

can be generated to drive motion from heating - either from absorption of solar radiation or from 

condensational heating.  This constraint can be used to derive relatively simple estimates for potential 

evaporation rates that agree very well with observations, the magnitude of extreme precipitation events, and 
it provides a basic perspective of how the hydrological cycle responds to global climate change.    
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