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The use of thelmal scanning devices to map undc~-l!.~ng ten-ain sill-face temperatures has been recognized as a 
potential tool for estimating cvapotranspirat~on and latcnt hcat flus densities in forest canopies. Ecologically, 
knowledge of thc temperature distribution ofph!,to-clcmcnts and the underlying soil surface is directly applicable to 
understanding photosynthetic, hcat and mass transrer and soil decomposition rates. Such knowledge of the current 
state and surface characterization of terrestrial ccosystcms 1s a critical starting point for understanding Global 
Change processes and modeling thc undcrly~ng enern cschangcs. 

A steady-state thamal radiance model to compute thcml:~l csitancc and energy balance components within forest 
canopies is prescntcd. The model treats fully Icakd canoplcs as d~scretc ensembles of leaves partitioned into slope- 
angle and height classes. Short-wave energy ilus ahsol-bed \\ 1t111n the canopy is estimated by solving simplified 
radiosity equations. Sensible hcat cschangc IS cst~matcd using LI logar~thmic \\rind profile above the canopy and a 
modified exponential profile w~thin the canop! 'l'hc latcnt Ilcat ho11nda1-y 1ayt.1- rcslstance is estimated from site- 
specific measurcmcnts summarizing the c fcc ts 01' solar ~n-:td~ ancc. air temperature and vapor pressure deficit on 
stomata1 conductance. Compar~sons arc prescntcd ol'tl~c haslc model \uth field mcasurernents conducted at a dense 
spruce-fir forest study site at I-Io\\lland, Ma~nc I:~cld data ~ncludcd eddy co~l-elation values of latent and sensible 
heats as well as I13 measurcn~ents of fol~agc tcmpcrat~~rcs 1:or clear days the resulting root mean square error in 
modeled versus measured canopy tempcraturcs \\as 1 2 " C Con-csponding el~ors in latent and sensible heat flux 
energy budget temis \\iere 30 and 32 W m-', rcspcct~\.cl~~ For partly cloudy days the root mean square error in 
predicted temperatul-c was I 0 "C and con -c spond  en-01.5 in latcnt and sensible heat were 40 and 1 1 0 W m'2. 
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