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9.0 SUMMARY AND CONCLUSIONS 

This report compares concentration estimates from the CALPUFF dispersion modeling results 
to concentrations observed during two long-range transport field experiments - at Savannah River 
Laboratory in 1975 and the 1980 Great Plains experiment. National Weather Service data and land use 
data with a resolution of 20-30 kilometers were used in the CALMET meteorological processor to 
generate the three-dimensional wind fields and other boundary layer parameters required by 
CALPUFF. An earlier study by Irwin (1 997) examined the sensitivity of CALPUFF simulations to 
alternative coinbinations of meteorological data. Results of the baseline simulation performed by 
Moran and Pielke (1 995a,b) using the Colorado State University mesoscale atmospheric dispersion 
modeling system are included for comparison to the current simulations. 

For these three tracer releases, there is overall agreement between the observed times and the 
modeled times for both the time required for the plumes to reach an arc and the time required for the 
plume to pass completely by the arc. However, the transport direction tended to be off anywhere from 
l o  to 15". 

Most of the modeling results also can be considered in reasonable accord with the observations. 
The statistical measures for the simulated plumes for the Savannah River and INEL field experiments 
were within a factor of two of the observed plumes with no tendency for under- or overestimation. The 
results at the 100-kilometer arc for both study days for the Great Plains experiment consistently 
underestimated the lateral dispersion and overestimated the central maximum and the crosswind 
integrated concentration. The simulated lateral dispersion and CWIC were within a factor two of the 
observations, and the simulated fitted central maxima were generally 2 to 2% times greater than the 
maxima fitted to the observed data. The results at the 600-kilometer arc for the July 8 Great Plains 
experiment show a different pattern, with the simulated CWIC and central nlaxin~a two to five times 
less than the observed values and the simulated lateral dispersion 2% - 3% times larger than the 
observed dispersion. 

Moran and Pielke (1995a,b), using the CSU RAMS model to generate the three-dimensional 
wind fields and a Lagrangian particle dispersion model, encountered similar difficulties in simulating 
the transport and dispersion of the tracer plumes for the July 8 Great Plains experiment. As Moran and 
Pielke state, the Great Plains field experiment "was as simple an exanlple of MAD [mesoscale 
atmospheric dispersion] as one is likely to encounter," yet the simulations with a prognostic model and 
additional complexities in developing the meteorological data were no better than the simulations with 
the CALPUFF modeling system. 

A likely reason for these differences seen in this study is that the meteorology was not 
adequately characterized by the CALMET meteorological processor. This is particularly true for the 
simulated concentrations at the 600-kilometer arc for the Great Plains experilnent where the simulated 
lateral dispersion was much greater than the observed lateral dispersion. A likely contributor to this 
difference is the development of a low-level nocturnal jet on July 8 and July 9. Moran and Pielke 
(1995b) suggest that the most important factor for predicting the nocturnal low level jet is a realistic 
representation of the variability of boundary layer winds induced by the diurnal heating and cooling 
cycle. 'Thus, assumptions and siinplifications in the meteorological model could also contribute to the 
differences seen between simulated and observed concentrations. Assu~nptions about atmospheric 


