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ABSTRACT 

Dry deposition of S was estimated for watershed-ecosystems of the Hubbard Brook 
Experimental Forest from 1964-65 through 1986-87. Two approaches, a regression analysis of 
bulk precipitation inputs and stream outputs and a mass-balance method, gave similar 
average values for Watershed 6 (430 and 410 eq SO~/ha-yr, respectively, for this 23-year 
period). Dry deposition contributed about 37% of total S deposition, varying from 12% in 
1964-65 to 61 % in 1983-84. Long-term data from "replicated" watershed-ecosystems showed 
that temporal variability in estimates of dry deposition was considerably greater than spatial 
(between watersheds) variability. 

1. Introduction 

Materials are removed from the atmosphere by 
the processes of wet and dry deposition. 
Estimates of both wet and dry deposition are 
vital for evaluating the atmospheric influx of 
chemical elements and the effects of such air­
borne nutrients and pollutants on terrestrial and 
aquatic ecosystems. Yet, current estimates of dry 
deposition are few and uncertain because of 
major methodological problems. 

Wet deposition of chemicals in rain and snow 
is measured currently by standard techniques in 
national and regional networks throughout both 
Canada and the United States (e.g., Barrie and 
Hales, 1984; Dana and Easter, 1987). Estimates 
of dry deposition of gases and particles, however, 
result in only approximate values for inputs to 
landscapes with complex topographies (e.g., 
Bormann, 1983; Hicks et al., 1986; Hicks and 
Matt, 1988). The difficulties in making quanti­
tative measurements of dry deposition are related 
to problems in measuring micrometeorologi­
cal gradients especially in complex terrain, to 
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different characteristics of potential impaction 
surfaces (e.g., leaves of conifer versus hardwood 
trees), and to uneven topography or complicated 
architecture of terrestrial surfaces producing vari­
able patterns of atmospheric turbulence. Never­
theless, quantitative measurements of dry depo­
sition for entire ecosystems are vital to assess­
ments of the ecological effects of total inputs of 
nutrients and toxic chemicals. For example, dry 
deposition may contribute significantly to the 
anthropogenic acidification of landscapes (e.g., 
Driscoll and Likens, 1982; Norton, 1984; 
Schindler, 1985; Gibson, 1986; Lindberg and 
Garten, 1988; Schaefer et al., 1989; Shepard et 
al., 1990). Dry deposition also has been reported 
to be an important component of total N input to 
coastal marine ecosystems, thereby contributing 
to their eutrophication (Fisher et al., 1988). 

2. Approach 

For watershed-ecosystems the sum of all 
sources of a chemical element (wet deposition, 






















