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Lake processes in WRF modelLake processes in WRF model   

OneOne--dimensional water and energy balance model dimensional water and energy balance model 

(Hostetler et al., 1993; 1994)(Hostetler et al., 1993; 1994)  

Vertical layers: 10 in lake, 10 in soil, 5 in snow on ice (if present)Vertical layers: 10 in lake, 10 in soil, 5 in snow on ice (if present)  

  

Surface heat and water fluxes are calculated assuming a freely varying Surface heat and water fluxes are calculated assuming a freely varying 

(infinitesimal skin) surface temperature, with aerodynamic resistances (infinitesimal skin) surface temperature, with aerodynamic resistances 

computed as for nonvegetated surfaces.computed as for nonvegetated surfaces.  

lake profil initialization is importantlake profil initialization is important   

  

CLMCLM--based lake model based lake model   

since the WRF version 3.6, taken from CLM version 4.5 (Subin et al., 2012., Oleson et al., 2013.) with some since the WRF version 3.6, taken from CLM version 4.5 (Subin et al., 2012., Oleson et al., 2013.) with some 

modifications by Gu et al., 2015.modifications by Gu et al., 2015.  

only a few parameters might have an important role : LST, ice temperature/ snow depthonly a few parameters might have an important role : LST, ice temperature/ snow depth   

  

Lake temperature for each layer is computed based on a CrankLake temperature for each layer is computed based on a Crank--Nicholson Nicholson 

thermal diffusion solutionthermal diffusion solution  

Energy transfer between lake layers Energy transfer between lake layers --> dt, molecular (constant), eddy diffusion> dt, molecular (constant), eddy diffusion  

  

General remarks:General remarks:   

  
In short range NWPIn short range NWP   

Evaporation shows a particular sensitivity to lake surface propertiesEvaporation shows a particular sensitivity to lake surface properties   

  



Case studiesCase studies   
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Lake circulation, weak wind Lake circulation, weak wind 
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2011.08.07.2011.08.07.  

Warm advection, SW wind Warm advection, SW wind 

vs. lake circulationvs. lake circulation   

2013.07.19.2013.07.19.--20.20.  

Early morning cold advection at mesoEarly morning cold advection at meso --

beta scalebeta scale   



Lake circulation 1. (night / day)Lake circulation 1. (night / day)   
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Lake circulation 2. (transition period, aspects of PBL)Lake circulation 2. (transition period, aspects of PBL)   
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Warm advection (SW wind extending over lake)Warm advection (SW wind extending over lake)   

Constant LST over full integration periodConstant LST over full integration period   

LST calculated by lake parametrizationLST calculated by lake parametrization   08 UTC08 UTC  07 UTC07 UTC  

Small difference in LST, é 

27 27 °°CC  
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Warm advection (SW wind extending over lake)Warm advection (SW wind extending over lake)   

Constant LST over full integration periodConstant LST over full integration period   

LST calculated by lake parametrizationLST calculated by lake parametrization   08 UTC08 UTC  07 UTC07 UTC  

ébig difference in wind field. 



Warm advection, SW windWarm advection, SW wind   

Constant LST over full integration periodConstant LST over full integration period   

LST calculated by lake parametrizationLST calculated by lake parametrization   

27 27 °°CC  

30 30 °°CC  

30 30 °°CC  

27 27 °°CC  


