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Introduction 

• Bulk method to produce surface heat flux: 
▫  resistance for heat 
▫  the difference between the potential temperature 

at a reference height and the air temperature at 
the roughness height for heat 



Introduction 

•  Two types of temperatures: 
▫  aerodynamic temperature 

▫  radiative surface temperature 



Introduction 
•  Air temperature at the roughness height: 
    cannot be directly measured (only be inferred by 

extrapolation) 

•  Radiative surface temperature:  
▫      replace the air temperature 
▫      more easily measured or obtained from model 
▫      may be significantly different from aerodynamic 

temperature ( 2-6C higher under unstable condtn. 
lower under stable condtn.(Holtslag,1991; Hall, 1992)) 



Introduction 

•  Idea: 
▫  In order to produce accurate surface heat fluxes in 

bulk method using radiative surface temperature, 
a “radiative” heat roughness length is necessary 
▫  Aim: “radiative” heat roughness length 

parameterization (independent from SH) 



Introduction 

•  Previous efforts: 
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Dataset 

•  Fluxnet Canada: Tower sites in Saskatchewan 
▫  OA; OBS; OJP; HJP (different ages); Grassland 

• One winter month and one summer month 

•  Span a large range of momentum roughness 



Methodology 

• Radiative surface temperature is backed out 
from radiation measurement 

• All other quantities come from the Tower 
measurements 

•  Span a large range of momentum roughness 



Methodology 

        Ch = 1/(rh*U) 

• Measurements: H, Ta, U,  
• Calculated: L, Zm, ρ 



Methodology 

• Determine zm in both ways: 
▫  zm=0.1*h 
▫  u=(u*/k) ln ((z-d)/zm) under near neutral stability 

where d=0.7h 
• At this stage, our calculation only involves near 

neutral condition 



Analysis 

                  On zm and zT in terms of Re*  
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Uncertainties 

• Emissivity – default value 
•  Zm – empirical parameterized 
• Winter time: snow depth 
• All uncertainties from the measurements 



Next Stage 

•  Find a good way to determine the actual 
emissivity 

• Enlarge to grassland 
• Enlarge to unstable and stable conditions 
• Enlarge to different years 
•  Try to derive the mathematical underpinning for 

the relation obtained 




