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1. Introduction
The Sixth Symposium on Turbulence and Diffusion, held in
conjunction with the Fourth Conference on Atmospheric
and Oceanic Waves and Stability, and the Fourth Conference on Meteorology of the Upper Atmosphere, continued
the scholarly tradition of this series, but in a new format.
First of all, contributed papers had considerably, more
time (18-20 minutes) than in previous years. Further, invited
speakers, presenting 45-minute, state-of-the-art review papers, opened about half the sessions. Finally, the three fullday poster sessions attracted a large audience, especially during the lengthy coffee and lunch breaks.
The nine regular sessions and three poster sessions included about 115 papers; most of these papers are summarized in the Extended Abstracts Volume published by the
American Meteorological Society. We compiled the following summaries of the regular sessions with the cooperation of
the session chairmen (indicated in the session titles) and invited speakers.

2. Diffusion Theories and Models
(J. W. Deardorff)
In the invited talk, J. C. Weil discussed how recent advances
in our understanding of the convective boundary layer
(CBL) can be applied to improve diffusion models for routine use. He briefly reviewed CBL structure, emphasizing the
important scaling parameters (e.g., CBL height zj and convective velocity scale w*) and those CBL features that simplify diffusion modeling: the homogeneity of mean and turbulence quantities over the upper 90 percent of the CBL and
the long-time scales (~10 min) of convective elements, for
example. Next, he described an improved Guassian plume
model which uses state-of-the-art plume rise and dispersion
parameters based on statistical theory and convective scaling
(w*, Zj) and a new "stability parameter" U/w* where U is the
mean wind speed in the CBL. Finally, he discussed a relatively new approach, the convective diffusion model. This
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model predicts ground-level concentrations using the probability density function of ambient vertical velocities, assuming an effectively infinite Lagrangian time scale. The model
results agree fairly well with previous laboratory (Willis and
Deardorff) and numerical (Lamb) simulations of neutrally
buoyant tracer dispersion; the model is being extended to
buoyant sources.
Several contributed papers presented results of particle
tracking or Monte-Carlo simulations. Using a model which
tracks the effluent plume only when portions are caught
within typical long-lived convective down-drafts, P. K. Misra
produced surface concentrations in reasonable agreement
with laboratory mixed-layer observations. The Monte-Carlo
simulations of Lee and Stone produced realistic plumes in
which the influences of both relative and total dispersion
could be examined. They also showed how the technique
yielded the relation between the Eulerian and Lagrangian integral time scales. R. T. McNider addressed the problems
which arise in such a model when turbulence statistics vary
across the region of plume spread, and how to maintain zerp
net mass flux under these conditions. F. G. Smith and A. J.
Garrett showed how Monte-Carlo calculations could be
added to a dynamical model of nocturnal drainage flow to
produce realistic concentration fields in simulations of experiments performed in the northern California Geysers area.
W. S. Lewellen and R. I. Sykes discussed how much a particular sampled concentration may differ from the true
mean, given a known probability distribution of concentration. J. W. Deardorff presented measured concentration distributions from laboratory mixed layers and discussed the
degree to which they support the log-normal form.

3. Boundary Layers and Turbulence—I
(W. S. Lewellen)
Papers in this session demonstrated the wide variety of approaches to modeling turbulence in the atmospheric boundary layer. R. B. Stull exhibited a simple empirical correlation for nocturnal boundary-layer height as a function of
surface-cooling rate, which he felt could be useful in forecasting stable layer thickness. P. J. Wetzel presented a relatively
simple parameterization for convective boundary layers,
which he felt had advantages over existing simpler models.
S. A. Stage presented a simple parameterization of heat and
vapor surface fluxes aimed at estimating ocean surface fluxes
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from satellite data, and G. E. Schacher presented an attempt
to correlate the horizontal wind fluctuations observed off the
coast of California with various measures of stability.
K. S. Gage and T. E. Van Zandt presented results from a
Monte-Carlo simulation of intermittent turbulence in the
stable atmosphere based on the critical assumption that the
spectral density function of horizontal velocity fluctuations
has a universal shape. The next two papers presented quite
different results from attempts to use third-order closure approaches in the moist boundary layer. S. Krueger presented
results for a subcloud layer and reported no essential problems, while C. H. Moeng and D. A. Randall concluded that
the approach was unsatisfactory due to oscillations in the
numerical solution. Krueger treated this as a numerical problem and provided sufficient numerical averaging to obtain an
apparently reasonable solution.
T. Gal-Chen presented the results of an attempt with R. A.
Kropfli to obtain pressure and temperature fluctuations
from dual Doppler radar data of velocity fluctuations. They
believed that pressure fluctuations of the order of 10~2-10_1
mb could be calculated to an accuracy of 20-30 percent. The
Chairman raised the question of whether what appeared to
be an equivalent use of the hydrostatic approximation in the
analysis over such a small domain (5 km X 5 km X 2.5 km)
could have caused problems. Gal-Chen did not believe so,
but did note in subsequent discussions that the accuracy
could be improved by increasing the horizontal domain size.
The final paper, by S. Lovejoy and D. Schertzer, generated
the most discussion. They used radiosonde data on temperature, velocity, and humidity to determine shear, Brunt-Vaisala frequency, and Richardson number over layers at least
50 m thick from the ground to 6 km. Interpreting the scaling
of the resulting data using fractal theory, they concluded that
the atmosphere has the fractal dimension of 2.55 and that the
atmosphere is never 2-dimensional or 3-dimensional. Since
this contrasts with the general view of 3-dimensional, boundary-layer turbulence overlaid by large-scale 2-dimensional
turbulence, the presentation generated considerable debate.

4. Diffusion Experiments and Model Validation
(C. J. Nappo)
In his invited paper "Uncertainty in air-quality modeling,"
D. G. Fox gave a general review of regulatory air-quality
model performance. A 1980 AMS workshop recommended
basing such performance evaluations on the difference between predicted and observed concentrations at different
space and time pairings. Since that workshop, a number of
these comparisons have been made. Generally, results suggest that regulatory air quality modeling has reasonable skill
in predicting the magnitude of the highest one or two observations, if neither the time nor location of the prediction is
considered. If strict pairing of predictions and observations
is required, the models show little skill.
Recognizing this fact, regulatory air quality modelers have
suggested that this uncertainty should be an element in decision making. In September 1982 the AMS convened a second
workshop on the quantification of the uncertainty in airquality modeling. They considered that while model predic-
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tions generally represent a mean value, observations, even
though time-averaged, represent one realization in an ensemble of possible values. The uncertainty was recognized
basically as a measure of the difference between time- and ensemble-averaged values and fundamentally related to the
variance and integral time scales of the observed concentration time series. Furthermore, the workshop addressed methods to quantify and reduce errors associated with predictions
and observations.
The eight contributed papers in this session can be divided
equally into diffusion experiments and model validation studies. Diffusion studies included comparisons of horizontal
and vertical dispersion in several different valley environments (Barr): diffusion in coastal environments (Johnson et
al.), diffusion over water and land/sea interface (Wilbur and
Zannetti), and long-range diffusion of a power plant plume
(Clarke et al.). The studies presented by Barr and Clarke et
al. are of special interest because they attempt to relate observed diffusion to valley morphology and diurnally varying
boundary layer turbulence, respectively. Model validation
studies included an overview of results of the Electric Power
Research Institute Plume Model Validation Project (Bowne
et al.), long-range diffusion modeling using Krypton-85 air
concentration data (Draxler), validation of a hybrid complex
terrain dispersion model (Tesche), and numerical simulations of heavy gas dispersion (Morgan et al.). The model validation study by Bowne et al. is notable because of the
number and types of models tested, i.e., three Gaussian and
two first-order closure models, their use of recently derived
evaluation protocols, and their definitive conclusions.

5. Flow and Diffusion in Complex Terrain
(W. B. Johnson)
This session consisted of 10 papers dealing with field measurements, data analyses, and numerical model simulations
of micro-mesoscale/air flow and pollutant dispersion in
areas of complex topography. The investigations covered
several types of terrain configurations, including simple
slopes, ridges, mountain valleys, and conical hills.
S. Hanna described his analyses of data from 17 nighttime
experiments at Cinder Cone Butte, Idaho, which revealed
mesoscale eddies with periods of about two hours. Because
these time scales are comparable to the averaging periods of
interest, the effects of such mesoscale wind direction meanders must be accounted for explicitly in numerical models.
J. Doran and T. Horst reported on a field study of nocturnal
katabatic winds over a simple slope. Their measurements
showed that the depth and speed of such drainage winds increased with increasing downslope distance.
The next two speakers described their work in developing
numerical models of boundary-layer behavior over heated
ridges and mountain valleys, respectively. One of the interesting results found by R. Banta in his modeling study of flow
over heated ridges is that thermally induced pressure gradients, which form the basis of simple slope-flow models, are
often overwhelmed by dynamically induced pressure patterns. This can give situations where the net pressure gradient
is directed opposite to the thermally induced gradient.
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D. Whiteman and K. Allwine reported that their numerical
simulation of the time evolution of pollutant transport and
dispersion in mountain valleys reproduced many of the features typically observed.
T. Yamada described some preliminary results from his
numerical model of canopy flow in complex terrain. The addition of canopy parameterization resulted in significantly
better agreement between computed and observed wind
speeds and flow depths. From their experimental work with
optical cross-wind sensors in the rugged Geysers region of
Northern California, W. Porch and R. Lange of Lawrence
Livermore Laboratory were able to assess exposure problems for tower-mounted anemometers in complex terrain.
They described how such information could be used to improve the placement of wind instruments so that the resulting
wind data would be more compatible with the spatial averaging inherent in numerical wind field models, such as
MATHEW.
K. Rao and C. Nappo reported the results of an evaluation
of their 2-dimensional drainage flow model. The predicted
mean temperature and wind profiles compare reasonably
well with observations from two selected case studies. C.
King discussed the results from a field study using a line of
tethersondes and acoustic sounders deployed along the axis
of a mountain valley. The data indicated that the drainageflow layer was normally effectively decoupled from upper
layers, and that the observed flow characteristics were closely
related to vertical and temporal variations in atmospheric
stability.
M. Orgill et al. described a field program in the Geysers
area of Northern California involving ground-based and airborne aerosol measurements as well as airborne tracer gas
measurements. Their data reveal the important role of vertical wind shear in changing plume trajectories with height and
enhancing pollutant diffusion. In the final paper of the session, D. Bader et al. described their 3-dimensional numerical
simulation of the evolution of the daytime boundary layer in
a deep mountain valley. Their preliminary results show numerous transient and local flows during the morning transition period when daytime up-valley and up-slope circulations develop.

6. Studies in Turbulence and Dispersion
(S. P. S. Arya)
R. G. Lamb opened his invited talk with a critical review of
some of the methods currently employed in long-range
transport modeling. He argued that the practice of defining
"mean" plume centerlines in terms of wind fields interpolated from discrete wind measurements is unsound because
none of the interpolation formulas is founded on universally
valid principles. Deriving flow fields from a numerical model
does not avoid the problem because then one is faced with
essentially the same difficulties in specifying the initial flow
field. He also argued that simulating plume spread using relative diffusion rates, as some have suggested, is inconsistent
with the fact that relative diffusion is associated theoretically
with mean-square concentration, while transport models in
which these diffusion parameters are used are intended to

simulate mean concentration. Finally, he noted that with
"turbulence" defined as the high-frequency portion of the velocity spectrum and the "mean" wind composed of the remaining low frequencies, the turbulence has a bandwidthlimited spectrum and consequently a zero integral time scale.
This result is in conflict with the usual assumption that the
rate of turbulent diffusion remains finite in the limit of long
travel time.
According to Lamb, these problems are evidence that the
principles on which most long-range transport models are
now based are unsound. He proposed a different approach
that starts from the realization that physical laws and discrete meteorological observations together are capable only
of defining an infinite set of functions, any number of which
is a possible description of the flow that existed during the
period that the observations were made. Lamb's basic premise is that all one can do to refine the description of the flow is
to assign to each member of this function set a weight, or
probability, whose magnitude is a measure of how closely
that member conforms to additional information that one
might have available, such as climatological data. The function set weighted in this manner constitutes the ensemble of
flow fields; from it and the mass continuity equation one can
derive the ensemble of concentration fields.
Among contributed papers, S. D. Burk presented some results of a model of production, transport and deposition of
marine aerosols. He showed model-computed volume distributions of marine aerosol as functions of wind speed, relative
humidity and height. J. N. Carras discussed experimental
measurements of vertical plume dispersion in the CBL from
several sites in Australia and compared these with the results
of numerical and laboratory modeling studies. Their measurements show significant deviations from Pasquill-Gifford
dispersion curves for convective conditions, but are consistent with mixed-layer similarity scaling. A. P. Van Ulden
presented a model for the stable surface layer based on the
surface energy balance and the consideration of the soil
layer, the vegetation layer, and the surface layer as a coupled
system.
P. K. Rastogi discussed some results of numerical simulations of transport in the tropo-stratosphere (5-25 km) with
an average of one layer of intermittent turbulence per km.
Finally, in an attempt to fill the gap between old and new
turbulence theories, Lin Ho showed how a deductive spectral
transfer turbulence theory for a weakly inhomogeneous
shear flow can lead to results compatible with the Taylortype eddy diffusion formula.

7. Wave-Turbulence Interactions
(E. Mollo-Christensen)
(Joint session with Fourth Conference on
Atmospheric and Oceanic Waves and Stability)
In an invited paper "Interaction between gravity waves and
turbulence in a shear flow," F. Einaudi outlined some of the
work carried out by him, J. J. Finnigan, and D. Fua, using
data from the Boulder Atmospheric Observatory. After noticing that the time scale for the evolution of the energy-containing eddies of the turbulence in the atmospheric boundary
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layer is comparable with the period of internal gravity waves
and that therefore strong interaction between turbulence and
waves should be expected, he discussed results from two observed events and made the following main points: 1) A gravity wave can induce fluctuations in the Reynolds stresses, at
the wave period, which are large with respect to the mean
stresses, even though the wave energy is a small fraction of
the turbulent energy. 2) The quadrature relationship between
these fluctuations in the Reynolds stresses and the wave velocity gradients is responsible for preventing the turbulence
from being a sink for the wave energy. 3) A substantial difference exists between the two-hour ensemble averaged turbulence budget and those computed for shorter time averages,
indicating that turbulence may not remain in equilibrium
with large, wave-induced fluctuations in shear production. 4)
The correlation between instantaneous values of the wavemodified Richardson number and turbulent kinetic energy is
not necessarily meaningful. 5) Counter-gradient heat fluxes
can be the result of the nonlinear character of the wave and
its interaction with the turbulence field.
Some of the contributed papers in the session concerned
both waves and turbulence, while most of them mainly addressed one or the other topic. In an interesting paper,
D. Schertzer and S. Lovejoy talked about the dimensions of
atmospheric motions which are related to Hausdorf and
"fractal" dimensions. They discussed the change in flow
complexity that occurs as one looks at scales from the synoptic, largely 2-dimensional motions to the microscale, 3-dimensional isotropic motions. Fractal descriptors of fields are
possibly useful measures for classification and diagnosis of
activity.
J. L. Lumley and E. A. Terray discussed the modulation of
turbulence by water surface waves, and presented a neat and
concise analysis of the effects of the wave field on dissipation
and the tendency for the turbulent energy to migrate to
higher frequencies. The results agree with observations. In a
related paper M. A. Donelan et al. reported on results of observations clearly showing evidence of transfer of energy
from the wave field to turbulence. They also found that the
observations did not agree with relationships one would expect for turbulence produced by a shearing flow. Wave
breaking appears to be important, and S. A. Kitaigorodskii
discussed the structure of the turbulent layer produced by
combined drift, shear and wave breaking. He suggested similarity relationships that should apply to such a flow. It is interesting to note that no mention was made of the effect of
wave breaking on the atmospheric boundary layer. (One
should think that, in view of the smaller density and higher
kinematic viscosity of air, as compared to water, all kinds of
uproar may be found over a wave breaker.)
W. L. Wood reported that laboratory observations indicate the breaking process for shallow water waves is much
more coherent, as most surfers know. He suggested an empirical model for the wave decay process.
Three papers dealt with Kelvin-Helmholz instability.
D. C. Fritts discussed vortex pairing as a mechanism for excitation of propagating gravity waves, as well as the possible
resonant interaction between modes as a contributory partial
process. The conclusion is that initial excitation and upstream disturbance play an important role. H. N. Shirer discussed cloud street development by shear and condensation,
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and gave criteria for the occurrence of slanted or parallel
rows of clouds to form. A. G. M. Driedonks and A. F. de
Baas discussed the formation of internal gravity waves in a
stably stratified atmospheric boundary layer. Their calculations compare rather nicely with observations of the kinds of
clouds depicted by many Dutch artists, van Ruisdal among
them.

8. Boundary Layers and Turbulence—II
(S. P. S. Arya)
Eight papers were presented during this session. S. SethuRaman discussed the results of an experimental study of turbulence inside and outside a coastal thermal internal boundary layer (TIBL). He compared measurements of mean wind
speed and turbulent velocity fluctuations at two towers: one
at the coast and the other 5 km inland. During onshore flow,
r.m.s. velocities at the inland tower (within TIBL) are found
to be 2.5 to 3.0 times their values at the coast (outside TIBL).
G. K. Greenhut and J. S. Khalsa presented observations on
the structure and thermodynamic properties of updrafts and
downdrafts in an unstable tropical marine boundary layer.
They showed that the percent area occupied is 15% for updrafts and 19% for downdrafts, the remaining 66% being the
ambient environment. The vertical velocity distribution is
positively skewed, indicating that updrafts are more vigorous than downdrafts; the former are responsible for nearly
58% of the vertical fluxes of momentum and latent heat.
M. L. Wesely and R. L. Coulter presented vertical profiles
of mean velocity, temperature, and ozone in a very stable
nocturnal boundary layer and noted that a linear region can
often be detected in all the profiles. The gradient Richardson
number was often larger than 0.25, but occasionally it was
lower than the critical value even when there was no detectable small-scale turbulence. A. Venkatram and D. G. Strimaitis compared some lidar-derived values of the vertical plume
dispersion parameter for elevated releases in a stable boundary layer with the interpolation formula suggested by
Draxler (1976); the agreement between the two is fair. J. A.
Schiavone discussed the effects of the large temperature gradients usually associated with stable boundary layers, on refractive fading of microwave propagation.
F. A. Gifford presented some very interesting observations of diffusion in the mesoscale range with travel times up
to 43h. These are based on measurements of plume widths to
distances of 1000 km from two smelter stacks in Australia.
His analysis supports the existence of three broad regions of
plume diffusion, represented by oy = bt p : 1) a roughly linear
region (p = 1.0) for travel time t up to 2h; 2) a region of accelerated diffusion (p > 1.0) for t = 2h to 15h; and 3) a region of decreasing diffusion rates with p approaching I.
J. K. S. Ching et al. discussed the temporal behavior of
turbulence parameters at different heights and their relevance to plume dispersion from elevated sources (power
plant stacks). Their tower and aircraft data indicate that turbulence begins to diminish soon after solar noon in the upper
part of the mixed layer, well before the decrease in the surface-layer turbulence. Thus the vertical length scale becomes
increasingly less than Zj, the height of the inversion base,
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which remains relatively constant. Consequently, mixedlayer scaling becomes inadequate in the late afternoon.

9. Fluid Modeling Studies (R. G. Lamb)
The last session began with an invited paper, "Fluid Modeling of Terrain Aerodynamics and Plume Dispersion: A Perspective View" by William H. Snyder. He described recent
wind-tunnel and stratified towing-tank simulations of plume
behavior in complex terrain, conducted at the EPA Fluid
Modeling Facility. Most of this work has been concerned
with idealized terrain features, with a view toward understanding basic flow structures, as opposed to engineering
case studies wherein specific questions are answered with respect to particular installations. In wind-tunnel studies, various shapes of 2-dimensional and 3-dimensional hills were
immersed in simulated neutral atmospheric boundary layers.
The results were expressed in terms of a terrain amplification
factor, defined as the ratio of the maximum concentration on
the hill surface to the maximum that would have occurred on
flat terrain in the absence of the hill. The "worst case" location for a stack in neutral flow appears to be downwind of a
steep two-dimensional ridge; plumes emitted on the separation-reattachment streamline are transported directly toward the surface, resulting in surface concentrations increased by factors of 10-15.
In strongly stratified flows, plumes are constrained to
move in horizontal planes, and vertical diffusion is extremely
small. Hence, plumes may impinge directly on the hills, with
very large surface concentrations. Towing-tank studies
showed that, under such circumstances, maximum surface
concentrations could be essentially equal to those observed
at the plume centerline in the absence of the hill. A motion
picture film demonstrated the very strong sensitivity of
plume behavior to dividing-streamline height and, especially, to changes in wind direction: e.g., the plume direction
in the lee of a hill shifted by nearly 60° with a shift of only 5°
in upwind wind direction.
J. W. Deardorff described a major obstacle to the simulation of mixed-layer entrainment in laboratory annulus models, viz., that mechanically generated turbulence is unable to
penetrate down to the mixed-layer interface. He described a
modified design which largely removes this limitation, and
discussed experiments to explore the idea put forward by
J. S. Turner that two of the fundamental scaling parameters
in the entrainment process are the kinetic energy and horizontal length scale of velocity fluctuations at the top of the
mixed layer.
G. E. Willis described efforts to simulate the dispersion of
buoyant emissions using the laboratory mixed-layer model
from which he and Deardorff have extracted a wealth of information on the dispersion of nonbuoyant material in convective conditions. He found that the maximum surface-level
concentration due to an elevated very buoyant effluent was
about 8 the value for nonbuoyant emissions. A significant
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fraction of the emissions was trapped temporarily in the base
of the capping inversion and re-entered the mixed layer
slowly in a process somewhat like fumigation.
R. E. Eskridge et al. described the results of an EPA Fluid
Modeling Facility study to determine whether the effects of
wind direction meander observed in tracer diffusion experiments conducted at the Cinder Cone Butte in Idaho could be
duplicated by a laboratory model. In the one case considered, the magnitude of the maximum concentration obtained
from the model was in reasonable agreement with the value
measured in the field, but the locations of the maxima
differed.
C. J. Nappo proposed that Lagrangian diffusion parameters can be measured in difficult settings, such as in complex
terrain, and at relatively low cost through photoanalyses of
point source smoke plumes. To support this premise, he
showed good agreement between the measurements of turbulent diffusion rates in a wind tunnel using his smoke plumephotoanalysis method with measurements of methane gas
concentration in the same flow. An added advantage of the
smoke technique is that measurements of relative diffusion
and plume meander are rather straightforward.
S. P. S. Arya presented a paper describing studies by him
and one of his students, W. R. Pendergrass, of neutrally stratified flow over 2-dimensional escarpments. They found that
for slopes steeper than about 45°, a vortex forms at the upstream base of the obstacle. The streamline separating the
flow in the vortex from that outside acts as a gradual surface
for the flow moving over the obstacle. Thus, mean flow characteristics observed over a 90° ramp were very similar to
those found over a 45° escarpment.
T. J. Overcamp presented some of the results of his laboratory experiments on the interaction of line thermals. The
motivation for these studies was to determine under what
conditions buoyant, bent over plumes from neighboring
point sources will merge and how plume rise is enhanced by
plume merger. Overcamp found that with line thermals generated one above the other, the lower one caught up and
merged with the upper one, and that the combined thermal
rose faster than either one alone. However, when the thermals were generated side by side, he found that their interactions were varied and complicated.
J. C. Weil et al. reported on mathematical and laboratory
modeling of fluid motion and plume dispersion in neutrally
and strongly stable flows over a ridge containing a deep gap.
Predictions of the mean centerline and spread of a buoyant
plume moving over a ridge in neutral conditions agreed well
with laboratory measurements up to the point where the
plume crossed the hill, but less well on the lee side, possibly
due to flow separation effects. They also found that stratified
flow approaching a gapped ridge is described quite well by
2-dimensional potential flow theory.
The session was completed with a presentation by R. T.
Cederwall et al. of field studies of dense vapor clouds. Their
aim is to construct an empirical data base that can guide the
refinement, and eventually the testing, of numerical models
of dense gas dispersion.
•
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Zephyr, the nation's most complete satellite-delivered weather service,
now offers four new National Weather Service High-Speed Data Services
— without the usual NWS user fees.
In addition to NAFAX, DIFAX and FAA 604,
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• NWS Domestic Data Service
1800-baud text service which contains
weather information for the U.S., Canada,
Mexico, Puerto Rico, the Caribbean, and
Central America.
• NWS Public Product Service
1200-baud text service that contains severe
weather advisories, watches, and warnings;
public statements; travelers' forecasts; plus
state, zone, and local forecasts for the entire
U.S.
• NWS International Data Service
1800-baud text service containing worldwide
surface weather observations, upper air
bulletins, ship reports, sigmets, aerodrome
forecasts, plus marine forecasts and
warnings.
• NWS NMC Product Service
4800-baud data service containing analyses
and forecasts derived from Limited Fine
Mesh (LFM) and Global Spectral models.
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