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ABSTRACT 

The deposition of cloud droplets onto moorland vegetation has been measured using two 
independent methods. Vertical gradients in wind velocity and liquid water content (LWC) 
provided cloud deposition fluxes of typically 10 mg m-2 s- 1 and deposition velocities (v

9
) in 

the range 21 to 39 mm s- 1 for droplets with a number mean radius in the range 6 to 7 µm. In 
these conditions, the aerodynamic resistance provided the major limitation to deposition rates 
contributing 60% of the overall transfer resistance. Simultaneous measurements of net water 
exchange between the atmosphere and the ground using a lysimeter showed that the bulk of 
the water (typically 80%) was deposited as a vapour flux onto frozen soil within the lysimeter. 
The vapour deposition continued to dominate the water flux measurements until the frozen 
soil thawed. The measurements show that cloud water deposition at Great Dun Fell (altitude 
847 m asl) may increase annual wet deposited soi-, NO), tt+ and NH! by 12%, but if such 
high altitude sites were afforested, the increase would be 44 %. 

1. Introduction 

The interception of cloud water droplets by 
vegetation has been widely observed (Hori, 1953; 
Rutter, 1975), but for most sites, it is generally a 
minor component of the hydrological budget. The 
process of fog or cloud water deposition at the 
ground has therefore been largely ignored by 
hydrologists. Trees growing in coastal regions 
that are frequently exposed to wind-driven fog 
represent a special case, and such sites (e.g., on 
the North Californian and Oregon coast) may 
receive a large additional annual input of water 
through this mechanism. Tall vegetation has even 
been considered as a means of reducing the 
effects of sea fogs in coastal areas (Hori, 1953). 

More recently, interest in the fate and effects 
of industrial sulphur and nitrogen oxide 
emissions has stimulated studies of cloud chemis­
try and deposition (Lovett, 1984). The stratus 
clouds which frequently envelop the land above 
500 m asl in Britain contain large concentrations 
of the major ions SO~-, NO), NH! and H+ in the 
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range 50 to 2000 µeq 1-1 (Dollard et al., 1983; 
Fowler et al., 1988). Similarly, large concen­
trations have been observed at mountain sites in 
West Germany and in the Adirondak Mountains 
in NE America (Schmitt, 1988; Weathers et al., 
1988). These large concentrations have attracted 
the interest of physiologists and ecologists in their 
search for the causes of recent declines in the 
health of spruce and fir in Europe and North 
America (Krause et al., 1986). 

Rates of deposition of cloud water on to forests 
have been measured indirectly by collecting the 
yield of "intercepted water" in throughfall and 
stemflow below the tree canopy (Lovett, 1986; 
Hori, 1953). For shorter vegetation Dollard et al. 
(1983) measured cloud water deposition using a 
micrometeorological technique. Large rates of 
deposition were demonstrated and the rates of 
deposition appeared to be limited only by rates of 
turbulent diffusion towards the intercepting sur­
faces. Theoretical aspects of the interception of 
cloud droplets by vegetation have been con­
sidered by Shuttleworth (1977), and evaporation 


















