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Figure 7-10. 

(a) (b) 

Energy budget for an exposed leaf (a) at midday and (b) at night with frost. The flux densities 
in W m-2 are indicated for net radiation (R); conduction/convection (C), also referred to as 
sensible heat; and latent heat (L). By convention net radiation gain by a leaf is considered 
positive, as are heat conduction/convection and latent heat losses (Eqs. 7.1 and 7.2). 

7.3B. Heat Flux Density for Dew or Frost Formation 

So far we have considered the usual case where c:
v 

is greater than c�
v
' which 

results in a net loss of water from a leaf and a consequent dissipation of heat. 
However, when the turbulent air is warmer than the leaf and also has a high 
relative humidity, the water vapor concentration in the turbulent air can be 
greater than that in the leaf (in Chapter 2, Section 2.4C we noted that the water 
vapor concentration and partial pressure at saturation increase rapidly with 
temperature, e.g., Fig. 2-16; also, see values for P:v and c:

v 
in Appendix I). If 

c�
v 

is greater than the water vapor concentration in a leaf, then a net diffusion 
of water vapor occurs toward the leaf. This can increase Cwv at the leaf surface, 
and it may reach c:

v
, the saturation value, which is most likely at night. If c�

v 
is 

greater than this c:
v
, dew-or frost, if the leaf temperature is below freezing­

can form as water vapor diffuses toward the leaf and then condenses onto its 
surface, which is cooler than the turbulent air. Condensation resulting from 
water emanating from the soil is sometimes called "distillation," with the term 
"dew" being reserved for water coming from the air above. 

Condensation of water vapor leads to heat gain by a leaf. In particular, 
water condensation is the reverse of the energy-dissipating process of water 
evaporation, so the heat gain per unit amount of water condensed is the heat 
of vaporization of water at the temperature of the leaf, Hvap· Because the 
condensation is on the leaf surface, the diffusion is across the air boundary 
layers of thickness ob1 that are present on each side of a leaf. To describe the 
rate of heat gain per unit area accompanying the water vapor condensation 
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