Radiation





Readings:  (1) Cannell, M. G. R.  1989.  Physiological basis of wood production: a review. Scandinavian Journal of Forest Research 4: 459-490.


(2) Cambell and Norman, Chapter 10.





Objectives:  


Basic principles of radiation.


Energy partitioning from the atmosphere to the tree.


Absorption of radiation by canopies.


How light acts on plants.


Absorption of radiation by canopies.








Basic principles of radiation.





Radiation is photons of different wavelengths, with energy  e = hc/l.





All objects emit radiation proportional to their temperature:  e (W/m2) = esT4.





The spectra (amount of photons having a given wavelength) is also proportional to temperature.





The spectra of solar radiation: about half is PAR and half is “heat” or infrared under almost all conditions.





Energy on a surface will decrease as the angle of the surface deviates from normal.





Units:  





	PAR (or PhAR) = 0-2500 (mol m-2 s-1.


	or W/m2;  1 W/m2 of PAR = 1 J/m2 s               ~= 4.2 (mol m-2 s-1


                                                        2.35 x 105 J/mol





Energy partitioning from the atmosphere to the tree





From Cannell, M. G. R.  1989.  Physiological basis of wood production: a review. Scandinavian Journal of Forest Research 4: 459-490.  How much of incident energy actually makes its way into sugars (photosynthesis) and biomass?





Absorption of radiation by canopies





Direct beam v. diffuse





Leaf area and leaf area index





Absorptance, reflectance, and transmittance of leaves








Lambert-Beer Law  (Monsi-Saeki’s modification):  IZ = I0e-k LAI





What are the assumptions:  spherical distribution of foliage in the entire canopy space. 





What happens when canopies do not meet assumptions?





Tree and shoots as mini-canopies





What are adaptations to high and low light environments?





How does light act on plants?





Absorption of radiation by canopies





What happens as light passes through the atmosphere?  What properties of the atmosphere affect transmission?  Of incident short-wave?  Of reflected longwave?


 


Direct beam v. diffuse.  Direct + diffuse = global


	What causes diffuse light?


            Under clear sky, what % of global radiation is diffuse?


PAR is 50% of direct+diffuse under all conditions


What direction is diffuse light coming from?





Absorption, reflection, and transmission of light by leaves


What are leaves green?


What affects the spectral properties of leaves?





