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ABSTRACT 

In this paper, a new dew model is presented which is easy to apply and requires only a very 
limited amount of synoptic data, viz., cloud cover, relative humidity, air temperature and wind 
velocity. In the dew model, the contribution of the fluxes of infrared radiation, sensible and 
latent heat to the energy balance of a dew plate are parametarised according to detailed 
micrometeorological measurements of Holtslag and De Bruin. The model is tested with 
measurements of dew on the glass surface of an automatic sequential dew sampler. Results of 
model calculations and measurements of dew occurrence show a fairly close correspondence. 
The frequency and duration of dew deposition over a year, for 3 places in the Netherlands, have 
been calculated with the model, using only synoptic data. The numbers of dewy nights and dewy 
hours were calculated for the year 1987. This resulted in about 220 dewy nights and 1600 dewy 
hours. Taking the hours of rain into account, it appears that about 75 % of the time a surface 
is wet during the nocturnal hours because of dew or rain. This fact may be important for the 
quantification of the dry deposition of easily soluble air pollutants and for the effect of air 
pollutants on vegetation. 

1. Introduction 

In order to be able to assess the effects of air 
pollutants upon terrestrial ecosystems, it is impor­
tant to quantify the various processes that control 
wet and dry deposition. On many locations, dry 
deposition of air pollutants is quantitatively more 
important than wet deposition. Due to a lower 
atmospheric turbulent resistance and especially a 
lower surface resistance of vegetation, dry deposi­
tion velocities of air pollutants are often higher 
during the daytime than by night. Deposition 
velocities of air pollutants on a surface depend not 
only on atmospheric conditions or the species 
involved, but also on the properties of the surface, 
e.g., dry or wet (Romer et al., 1989). Voldner et al. 
(1986) and Van Aalst et al. (1985) discuss deposi­
tion velocities of S02 as measured by Davies and 
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Mitchell ( 1983 ), in different seasons, at different 
times of the day and under different conditions of 
the surface, i.e., wet or dry grass. 

From the data in Table 1 it can be concluded 
that deposition velocities of soluble gases such as 
S02 above wet grass are always higher than above 
dry grass. Deposition velocities above wet grass at 
night are comparable to or even higher than 
corresponding deposition velocities above dry 
grass by day. Thus, during those periods in the 
evening and at night when a surface is wet, dry 
deposition of S02 could be greater than in the 
daytime. Mulawa et al. (1986) found deposition 
rates on a wet surface to be a factor between 2-20 
times higher than on a dry surface. In a model 
study, Chameides (1987) calculated low deposition 
velocities of S0 2 onto wetted surfaces (0.03 emfs), 
but also concluded that this result depended 
strongly on the presence of other gases, such as 
H 2 0 2 , which are very easily soluble in thin water 
films. He mentioned that the natural variability of 
many of the chemical species and atmospheric con-
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