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Domain 1 
Dimensions: 104x106x35 
Resolution: 9 km 
  
 Domain 2 
Dimensions: 190x196x35 
Resolution: 3 km 
  
 Domain 3 
Dimensions: 280x262x35 
Resolution: 1 km 
  
 Physics Options 
sf_surface_physics: NOAH LSM  
bl_pbl_physics: YSU, MYJ, 
MYNN2, and BOULAC 
sf_urban_physics : BULK and 
SLUCM  
ra_lw_physics: RRTM   
ra_sw_physics: Dudhia 
 
 
 

Run Details 
Time Step: 30s 
Start: 08/24/2000 at 00UTC  
End: 08/26/2000 at18UTC 
Lat: 29.562 Lon: -95.742 
Number of Simulations:5 
WRF-ARW V3.6 
  
 













}  Why do the BULK and SLUCM schemes over estimate the wind speed and 
temperature in the city? 

}  Studies have shown that within urban regions urban schemes like the 
BULK and SLUCM underestimate the LH fluxes at the surface and 
overestimate the SH fluxes (Grimmond et al., 2010, 2011) (Miao and 
Chen, 2014)  

}  This leads to an enhancement of the UHI in the city, which further leads 
to enhanced vertical mixing, increased near surface winds, and an 
increase in the PBL height (Chen et al., 2011) (Grimmond et al., 2010, 
2011) (Miao and Chen, 2014)  

}  The increase in temperature also leads to increases in the surface SH 
fluxes (Miao and Chen, 2014)  

}  This scenario can occur in the model when the soil moisture content is 
low (Chen et al., 2011) 

}  It is known that urban schemes like the SLUCM oversimplify urban 
hydrological processes; this results in an underestimation of surface LH 
fluxes in the city (Yang et al., 2014) 

}  For example, the original SLUCM in WRF neglects LH fluxes from paved 
surfaces (Yang et al., 2014) 



Model and observed surface heat fluxes at a LIR site in Houston 
during August 2006. (Figure taken from Lee et al., 2011) 

Model and observed surface heat fluxes at a RUR site in Houston 
during August 2006. (Figure taken from Lee et al., 2011) 







}  The SLUCM and the BULK urban schemes both over estimate the near 
surface wind speeds and temperatures within Houston. 

}  The RMSE is larger at the stations within the city, this is most 
pronounced with the model’s temperature predictions. 

}  It appears that the model is underestimating the latent heat fluxes at the 
urban stations. 

 
}  Low LH fluxes=not enough cooling=enhanced temperatures, wind 

speeds, and increased SH fluxes. 

}  Further testing is needed to prove if this is what is causing the over 
predictions of wind speed and temperature. 

}  Further tests should include increasing the soil moisture in the model 
(Chen et al., 2011) and rerunning all five simulations with the new 
SLUCM which has been released with WRF 3.7 

}  Studies have shown that this new SLUCM produces surface LH fluxes that 
are close to observations (Yang et al., 2014) 



}  The new SLUCM takes into account the following processes: 
}  1. evaporation from paved surfaces 
}  2. urban irrigation 
}  3. anthropogenic heat sources 
}  4. urban oasis effect 

}  With these more realistic urban hydrological processes, the 
model should be able to more accurately capture the near 
surface winds and temperatures in the city. 
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