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Chapter 7-Terms, Problems and Questions
A. Terms
	angle of incidence
	extinction coefficient
	slope azimuth

	Beer’s law
	leaf area index
	slope inclination angle

	canopy closure
	plant area index
	zenith angle

	crown density
	radiation view factor
	


B. Problems

7.1  Estimate the daily incoming shortwave radiation (Ks() for an East-facing slope with a 15( inclination angle (k) at a latitude of 50( N on the spring equinox.  Assume the measured incoming shortwave radiation flux density for the day on a horizontal surface (K() was 208 W m-2.  As indicated in Appendix B for this day and latitude, the potential solar irradiation on a horizontal surface is 558 Wm-2 and the average zenith angle is 65.8○.  Also as indicated in Appendix B, the average angle of incidence for the solar beam on this slope would be Z’ = 61.9( for this day and latitude.  Assume the albedo of facing terrain ((t) was 70%.  (Answer: Ks( = 224 W m-2)

7.2  Compute the net longwave radiation exchange of a melting snowpack on a slope with a 15( inclination angle (Qnl’), given that incoming longwave radiation from the atmosphere to a horizontal surface (L() is 252 W m-2 and the facing terrain is also melting snow with the same emissivity (( = 0.97).  Ignore reflection of longwave radiation. (Answer: Qnl’ = -53 W m-2)

7.3  If the incoming shortwave radiation to an unobstructed horizontal snowpack surface during a day (K() is 208 W m-2, determine the incoming shortwave radiation received by a horizontal snowpack surface beneath the canopy of a leafless deciduous forest (K(f).  Assume that diffuse shortwave radiation flux density to an unobstructed snowpack surface (D) is 36.7 W m-2 and that the mean daily zenith angle for the direct beam (Z) is 65.8(.  The 15-m tall leafless deciduous forest has an integrated transmissivity for diffuse shortwave ((d) equal to 0.44 and an extinction coefficient for direct beam solar radiation equal to 0.02 m-1.(Answer: K(f = 98.3 W m-2)

7.4    Determine the net longwave radiation exchange (Qnlf) for a horizontal, melting  

      snowpack surface in a leafless deciduous forest, given the view factor from the   

      snowpack to the canopy (Fs-f) was 0.44, the average forest surface temperature 

      was 10(C, the emissivity of the forest and snowpack was 0.98, and the incoming    

      longwave radiation from the atmosphere to an unobstructed, horizontal snowpack   

      surface (L() was 252 W m-2.  Ignore reflection of longwave radiation.  (Answer:   

      Qnlf  = - 1.1 W m-2)
C. Questions
7.1  In what ways can topography influence receipt of direct beam shortwave radiation at the snowpack surface?

7.2  What are radiation exchange view factors and how can they be used to account for topographic effects on receipt of diffuse shortwave radiation from the atmosphere on sloping snowpack terrain?

7.3  How can you correct for topographic effects  on air temperatures and wind speeds?

7.4  Which components of snowpack energy exchange most affected by forest cover?

7.5  How do forest effects on radiation received by snowpacks vary between leafless deciduous and conifer forests?

7.6  What forest characteristics are needed to correct for forest effects on snowpack energy exchange? 

