
can produce significant insolation differ
ences between these two stations. It is 
important, however, to have independent 
methods of measuring turbidity and diffuse 
radiation in order to interpret the inso-
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lation measurements properly, expecially 
spectral diffuse-to-direct relationships. 
Future studies should incorporate radiative 
transfer modeling calculations to examine 
these relationships on a theoretical bases. 
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FIGURE 3.7. Results of Turbidity and Insolation Observations 
at Hanford Meteorological Station and Rattlesnake Observatory 

DEVELOPMENT OF A DUAL-TRACER REAL-TIME PARTICLE 
DRY-DEPOSITION MEASUREMENT TECHNIQUE FOR SIMPLE 

AND COMPLEX TERRAIN 

G. A. Sehmel, W. H. Hodgson and J. A. Campbell 

Detectors are being developed and tested for measuring the airborne concentrations of 

lithium particles and SF 6 gas in real time. The airborne lithium detector sill be used for 

real-time measurements of both particle dry-deposition velocities and resuspension rates. 

Both the lithium and SF 6 detectors will be used for measuring dry deposition in field experi

ments. 
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A dual-tracer real-time experimental 
technique for measuring dry deposition par
ticles and reactive gases over environmental 
surfaces is being developed (Sehmel 1978). 
This measuring technique uses depositing 
lithium-traced particles and nondeposition 
SF 6 gas and is based upon a concept of real
time measurement of both particles and gas 
at two or more distances downwind from a 
single dual-tracer release site. Deposition 
removal is calculated from the relatively 
more rapid downwind decrease of airborne 
tracer particle concentration referenced to 
the decrease of the tracer gas concentration. 

Two approaches will be considered for 
measuring dry deposition in future field 
utilization of these detectors. The first 
approach, described by standard meteorologi
cal transport and diffusion equations, mea
sures the dual-tracer airborne-concentration 
vertical profiles at two or more distances 
downwind from a source. The amount of par
ticle deposition can then be inferred from 
the relative change in particle to SF 6 gas 
concentrations from the upwind to downwind 
sampling locations. This modeling approach 
includes measurements of both atmospheric 
stability and wind speed parameters. 

In many practical applications, airborne 
pollutant concentrations are predicted using 
meteorological transport and diffusion 
models developed from data obtained over 
level terrain. Even after a long history of 
model development for level terrain, great 
uncertainty exists in model predictions 
(Crawford et al. 1978). Often, this level
terrain data base is used for predictions 
over complex terrain, which creates a prob
lem of validation. Thus, the development of 
validated general models to adequately 
describe transport and diffusion over com
plex terrain may be in the distant future. 
Consequently, a more pragmatic approach for 
predicting the decrease of airborne concen
trations at respirable heights may be a most 
useful method for several more years. In 
the second approach downwind changes of par
ticle concentrations at respirable heights 
will be determined and compared to downwind 
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changes of nondepositing SF 6 tracer gas. 
This more empirical approach may develop a 
useful data set of predicting downwind con
centrations at respirable height. 

Currently detectors are being tested, 
developed, and evaluated for measuring air
borne nondepositing SF 6 gas and depositing 
lithium-traced particle concentrations in 
real time. Considerable difficulty with 
both detectors has been experienced. 

For the lithium particle detector, the 
detector airflow system was modified to 
reduce particle deposition within the sam
pling line between the sample inlet and 
actual sensing volume. Initially, over 90% 
of the particles were lost in the entry 
lines, but with the present modifications, 
over 90% of the material is being sensed. 
Reproducibility and precision between detect
ors still present difficulties; however, the 
electronics are being modified to adjust 
detector sensitivity. At the present time, 
precision between detectors is within a fac
tor or two, although increased precision and 
accuracy are desired. 

The lithium particle detector was used in 
initial field experiments to determine if 
lithium-traced particle resuspension could 
be measured with the detector. Although 
detector response is still being improved, 
these initial field experiments showed that 
airborne concentrations from wind resuspen
sion are measureable. Real-time measurements 
of airborne concentrations will permit evalu
ation in controlled field experiments of the 
often quoted weathering half-time for resus
pension. 

The prototype real-time SF 9 detector was 
based upon Lovelock's design ,1975). Consid
erable difficulties have been experienced 
with both that design and the as-build proto
type detector. Improvements have been made 
in the detector electronics; however, the 
prototype detector is not responding satis
factorily. Further improvement and testing 
of both the SF 6 real-time and lithium par
ticle detectors are in process. 


