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ABSTRACT 

Spatial and temporal variations in patterns of precipitation and cloud interception were studied 
for a period of 14 months in the Sierra Nevada of central California. 14 fully automated sampling 
stations, located at elevations from 800 to 2400 m, were utilized in the study. Both precipitation 
and cloud interception were observed to increase with elevation. Cloudwater deposition 
increased at higher elevations due both to a greater frequency of cloud interception and higher 
wind speeds. Cloudwater deposition, caused primarily by the interception of clouds associated 
with cold fronts approaching from the north or northwest, is most important at elevations above 
1500 m; however, the interception of highly polluted winter "Tule" fogs, lifting above the floor 
of the San Joaquin Valley, appears to be an important mechanism for cloudwater deposition at 
lower elevation sites. Observed and estimated hydrological and chemical inputs to the passive 
cloudwater collectors used in the study were substantial, suggesting that cloud interception may 
contribute significantly to the same inputs for exposed conifers in the region. 

1. Introduction 

Interception of fog and clouds by forests has 
been shown to remove significant quantities of 
water, nutrients, and pollutants from the atmo­
sphere. This is particularly true for forests growing 
near the ocean, or on mountain slopes which are 
frequently immersed in fog or clouds. Kerfoot 
(1968) and Schemenauer (1986) have reviewed 
several studies undertaken to examine this 
phenomenon. In some cases, intercepted cloud­
water has been estimated to deposit as much water 
as rainfall. Kerfoot ( 1968) cites several instances 
where interception of cloudwater is believed to 
supply the water necessary for the survival of 
certain plant varieties in otherwise inhospitable 
habitats. 

The rate of cloudwater deposition strongly on 
four factors: ( 1) the liquid water content (L WC) of 
the fog or cloud, (2) the droplet size distribution, 
( 3) the structure of the forest canopy, and ( 4) the 
ambient wind speed (Lovett and Reiners, 1986). 
Cumulative deposition over a specified period of 
time also depends on the frequency and duration 
of fog or cloud interception in that interval. 

The quantity of cloudwater deposited to the 
forest on a mountain slope may vary significantly 
with elevation, due to variations in the parameters 
governing the deposition process. Cloudwater 
deposition may increase with elevation, due to 
increases in average wind speeds and higher liquid 
water contents. The most important factor deter­
mining the elevational dependence of cloudwater 
deposition, however, is the elevational pattern 
of cloud interception. Different meteorological 
conditions may tend to favor cloud interception at 
different elevations. The upper boundary of coastal 
stratus clouds, for example, may be limited to 500 
to 1000 m elevation by the presence of a strong 
temperature inversion. Cloud interception in this 
environment will occur at elevations at or below 
the predominant inversion height. Alternatively, 
clouds associated with frontal systems often have 
base elevations exceeding 1500 m; thus, these 
clouds will be intercepted most frequently at 
higher elevations. Schemenauer et al. (1987) found 
that deposition rates of cloudwater to passive 
cloudwater collectors located on a coastal moun­
tain in Chile were maximal at 700 m and decreased 
at higher elevations. While this pattern pre-
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