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Motivation
“To assess the impact of urbanization on the 
surface water balance”
– What are the different contributions to 

evapotranspiration inside cities?

– How much rain can be stored on urban impervious 
surfaces?

– What is the fraction of the rain falling on the impervious 
surface that is evaporated back to the atmosphere?
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An urban geometric impervious 
water storage (UGIWS)

● Rain and Runoff: 
● Current urban models assume full potential 

evaporation (PE) from impervious surfac, or 
neglect evaporation (NE)

● New →UGIWS: evaporative surface fraction 
depends on the amount of water on the 
impervious surface  

: shape parameter

: maximum water storage



Offline runs for Toulouse

● CAPITOUL: Masson 
et al., 2008. The 
Canopy and Aerosol 
Particles Interactions 
in TOulouse Urban 
Layer experiment

● 1-year offline runs with 
TERRA-ML!



  

Overall performance for rain-free days
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Determine water-storage 
parameters with sensitivity study 



  

Determine impervious water-storage 
parameters with sensitivity study 
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Determine impervious water-storage 
parameters with sensitivity study 

evaporation leads to surface cooling → focus on outgoing long-wave radiation 

Problems with observations of latent heat when it rains!
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Results of the sensitivity study
PE

UGIWS



  

Estimates for Toulouse 2004

● Estimate of the maximum impervious water storage:

  
● Weighted annual-mean evaporation from the 

impervious surface (with UGIWS):
● This is comparable to the weighted evaporation from 

the vegetative fraction which was:  
● Fraction of precipitation on impervious surface 

evaporated back to the atmosphere: 
● Assuming PE:          (excess       )  



  

Annual mean: Comparison with 
environment 2005

mm

versus

Non-weighted annual-mean evaporation from the impervious surface

Miralles et al. 2011



  

Evaluation for rainy periods



  

Evaluation for rainy periods



  



  



  

Results for Basel Summer 2002



  

Results for Basel Summer 2002



  

Conclusion
● Improved offline results obtained when applying UGIWS 

instead of PE or NE
● Impervious water storage characteristics: determined with a 

matching procedure using continuous measurements for 
long-wave radiation

● rooting depth is important for latent heat during Summer.
● Latent heat was underestimated → anthropogenic sources 

(e.g. household, combustion, irrigation)
● The annual-mean evaporation from the urban impervious 

surface is much lower than evaporation for the 
mediterranean environment with peaks of 250 W/m^2 max. 

● 20% of the total precipitation evaporated from the urban 
impervious surface.

→ urbanization could considarably alter the surface water 
balance and precipitation patterns in the future

● Sky-view factor?!



  

Thank you for your attention!

● Questions, remarks suggestions?
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