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ÅPart 1: Impacts of LLJs on the nocturnal Urban 
Heat Island (UHI) 

 

ÅPart 2: Coupling in the nocturnal boundary 
layer 

     

 



UHI is prominent during the nighttime 
 

Red dots around OKC: 

Six rural sites 

 

Nocturnal LLJs occur frequently in  

this region, must play some roles.  

 

Nighttime Daytime 

MODIS-derived land surface T  



Factors affecting UHI intensity 

 

ÅIntrinsic characteristics of a city 

ïE.g., canyon geometry, thermal properties of the 
fabric, anthropogenic heat 

ÅExternal meteorological factors 

ïE.g, cloud, wind, radiation 

     

 
Our study will demonstrate the dominant effect of LLJs on UHI intensity 

in the Oklahoma City (OKC) metro area 



Relationship between LLJs and UHI 
intensity 

 

LLJs modulate day-to-day variation of nocturnal UHI intensity 

UHI intensity: T difference between urban and rural area at 2m 



Relationship between LLJs and 
nocturnal UHI intensity 

LLJ strength: maximum wind speed of a LLJ  

 

Nocturnal UHII: mean T difference between 

urban and rural area during nighttime 

 

LLJs modulate nocturnal UHI intensity 



Two different episodes 

Strong UHI Weak UHI 

UHI is primarily a nocturnal problem and its day-to-day variation is significant 



Two different episodes: large scale forcing 

 
July 18, 2003  July 25, 2003 

 July 19, 2003  July 26, 2003 

 
Large scale forcing plays role in the formation of LLJs 

Strong UHI Weak UHI 

OK OK 



Two different episodes: temperature profiles 

Near surface thermal structure is different, will investigate the reason and effect 

Strong UHI Weak UHI 



Model domains and configurations 

ÁWRF3.4 

Á40.5->13.5->4.5->1.5->0.5km 

ÁNOAH+Urban canopy model 

ÁACM2 PBL scheme 

ÁNARR for IC/BC 



Time-height diagram of wind speeds 
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Model reproduces LLJs & 

Captures day-to-day  

variation 



Surface wind speeds at 0400 LT 

Stronger surface wind persists on weak UHI 

nights, which is related to LLJs 

 

Observation: Oklahoma mesonet provides  

wind at 10m; T at 2 levels,1.5 & 9 m 

Strong UHI Weak UHI 

OKlahoma 


