interactive applications ot
satellite observations and
mesoscaie numerical models
Abstract

This paper outlines a mesoscaie forecast system that could
be implemented within a few years in spite of relatively
sparse direct observations. Methods are discussed of using
satellite information on large mesoscaie features to initiate
numerical models. The models develop further mesoscaie
structures through the influence of mesoscaie geographic features and organized convective systems. The output of the
numerical model serves as the physical foundation upon
which the latest detailed satellite data can be interpreted.
Although many of the techniques described are not offthe-shelf items today, they are entirely feasible. It is important that the components of the forecast system be
developed in parallel, rather than in series, if the system is to
be completed within five years. The components include:
polar-orbiting satellites for high latitudes; geosynchronous
satellites for low latitudes; a mesoclimatological data base
largely from satellite data; a mesoscaie numerical prediction
model with lateral boundary data supplied from a conventional large-scale model; and a variety of simple models and
empirical schemes for treating special mesoscaie phenomena.
A review of current activities in mesometeorology provides
substantial evidence that the revolution in large-scale weather
prediction in the past decade will be followed by a similar
revolution on the mesoscaie in the next five years.
1. Introduction

Two new technologies, numerical weather prediction
(NWP) and satellite meteorology, have revolutionized
meteorology in the past 20 years, and their impact on
operational weather forecasting has become overwhelming in the past five years. T h e intermediate-range forecast of 1-3 days is now determined by NWP, and the
very short-range forecast of 1-6 h is becoming more and
more impacted by the satellite data as the Geostationary
Operational Environmental Satellite (GOES) pictures at
30 min intervals become available at more forecast offices
in near real time (within about 20 min). This article
looks toward the merger of these technologies in making
short-range 6-18 h forecasts through use of mesoscaie
N W P models. Other tools, such as mesoclimatology
studies, special-purpose simple models, and empirical
relations, are seen as important supplemental forecast
aids.
Satellite and N W P have joined to reduce the traditional distinction between data-rich and data-void areas.
Satellite data are more a function of latitude than of
geography or population, owing to the limited poleward
view of geostationary satellites and the poleward increase in overlap of polar-orbiting satellites. The N W P
uses dynamics to transfer information from regions rich
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in direct observations downstream at later times to
regions sparse in direct observations. This carry-over is
particularly good off the east coasts of extratropical continents in the Northern Hemisphere. The Global Atmospheric Research Project (GARP) and its First GARP
Global Experiment (FGGE) can be expected to lead
to good large-scale data coverage in the World Weather
Watch (WWW) system of the 1980s in the Northern
Hemisphere. For these reasons, this paper considers
short-range forecasting in data-sparse regions as well as
in data-rich regions, while recognizing that more can
be expected sooner and more easily in the latter.
T o a substantial degree, mesoscaie NWP, in contrast
with large-scale NWP, is a boundary value problem
rather than an initial value problem. Mesoscaie detail
can be numerically predicted in spite of limited in situ
observations through: 1) geographic forcing on the mesoscaie from orography and different surface conditions,
such as water versus land; 2) convection arising from
the release of potential instability on the mesoscaie, because superposition of large-scale lifting on large-scale
regions of potential instability results in actual instability breaking out along a line or arc; and 3) concentration of circulations, air temperature gradients, and
moisture gradients by large-scale deformation fields such
as during frontogenesis. Of course, cloudiness always has
sharp boundaries, so that the radiation discontinuity at
the edge of a cloudy region from either initial satellite
data or predicted cloudiness will introduce mesoscaie
variations into the model.
T h e power in hydrodynamic numerical models resides
in their physical basis, which provides for more general
applicability, their ability to consistently incorporate
large volumes of data, and their ability to forecast future
conditions. Their weakness lies in high computing costs,
which severely limit both the size of the domain over
which computations are made, and the grid size, which
excludes explicit treatment of small mesoscaie phenomena. For a grid size of 20 km in the horizontal, the
domain size will be less than 2000 km. T h e minimum
characteristic scale length L m is twice the grid size and
one-fourth the sinusoidal wavelength of the smallest adequately resolved circulation pattern.
For example, a 20 km mesh model can not resolve
circulation patterns of wavelength less than 160 km very
well, and these circulations are associated with rain patm
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terns more than 40 km wide. If a disturbance moves at
20 m s" , it will travel through the useful part of the
domain in 24 h. For these reasons it is essential to look
toward satellite data only for large mesoscale input to
numerical models; the model predictions then provide
the large mesoscale fields within which to interpret and
extrapolate the small mesoscale satellite data.
Weather prediction models using real data in three
dimensions on the large mesoscale have only been under
development for the past five years, owing to the magnitude of their computation requirements. Many substantial problems remain to be overcome; however, there
are a substantial number of researchers working on
them, so semioperational implementation is possible
within a year or so. (For a variety of recent papers and
references, see Preprint of Papers, Sixth Conference on
Weather Forecasting and Analysis, Boston, American
Meteorological Society, 370 pp, 1976.)
A short-range (2-18 h) forecast system, envisioned for
the near future, will be described that includes four
components: hydrodynamic numerical models, largescale and mesoscale (Section 2); satellites, polar orbiting
for high latitudes and geostationary for low latitudes
(Section 3); mesoclimatology, derived in large part from
satellite data (Section 4); and special-purpose simple
models and empirical relations (Section 5). T h e components are all discussed, albeit briefly, because substantial
improvements in these forecasts will require all the components. If they are developed in parallel rather than in
series, the forecast users will receive the benefits to
which they are entitled that much sooner.
1

2. Mesoscale numerical weather prediction

This discussion deals with the extension of primitive
equation N W P down from the traditional cyclonic scale
to the large mesoscale. Unique aspects of these models
are described to indicate their scope and their relation
to satellite meteorology. Mesoscale N W P will be capable
of routine use when the satellites being designed today
are flown. Large mesoscale features in the satellite data
will be input to these models, and the model output will
provide the framework upon which the smaller mesoscale satellite data will be interpreted and used for very
short-range forecasts.
By 1980 the conventional hemispheric N W P models
will have a horizontal grid size A of about 100 km within
which will be nested the mesoscale models with a grid
size of 20 km. (By "grid size" is meant an effective grid
size corresponding to a second-order difference scheme
that may be smaller than the physical grid size in a high
order or other kind of difference scheme.) A model can
resolve only those features of characteristic length scale
L greater than L m = 2A and smaller than L = 100A,
doing the best job on scales of about L = 10A. The characteristic scale L is defined as one-fourth the corresponding sinusoidal wavelength of the circulation patterns.
Therefore, the L values are roughly the size of the cloud
and precipitation features associated with the circulation features. The limits L and L are set by comm

m a x

min

m a x

puter size and speed, along with the requirement that
forecasts be computed at no less than about 10 times
real time. It is not feasible to evaluate more than about
a half million numbers at each time step, which is
about 1 min for these mesoscale models.
Although these values are only estimates, they can not
change very much within the next 10 years. Faster computers, streamlined data flow within the computers, and
improved numerical methods will all be essential to
exceed these goals. T o further decrease horizontal and
vertical grid sizes by a factor of 2 while keeping the
same domain size would require 16 times as many
computations, because the time step would have to
be cut by a factor of 2. It is for this reason that this
discussion of an operational system is restricted to large
mesoscale or "regional" models.
The characteristic time scale (one-fourth the period)
of phenomena predicted explicitly by these models is
generally on the order of 10 s (3 h) and certainly no
less than 1 h. T h e mesoscale forecast will be limited
to 24 h and will be of most value for the period 6-18 h
after data time. T h e forecast will not reach the meteorologist for the first 3 h, so the first 6 h of forecast will
have little impact on the ultimate user. T h e forecast
cycle will repeat every 12 h. For example, the 0000 G M T
data will influence primarily the mesoscale N W P forecast used for the 0600-1800 G M T period.
By using parasitic nesting, wherein the mesoscale
model receives information from a larger model but
does not feed back into it, the mesoscale model can start
or restart at times other than those of the large model
(Kreitzberg et al, 1974; Perkey and Kreitzberg, 1976).
For example, the 100 km mesh model forecast starting
at 1200 G M T may indicate that severe weather or heavy
rain will be a problem in a certain region of the United
States that afternoon (-2100 GMT). The 1800 G M T observations, including radar and satellite data, can be
used to update the 1800 G M T 100 km mesh forecast
in the problem region; thus more detailed initial conditions can be given from which the 20 km mesh model
will be run from 1800 G M T to 1200 G M T the next day.
Time-dependent lateral boundary conditions are provided to the small model from the earlier run of the
large model.
An important source of forcing for mesoscale models
will be the lower boundary conditions. These conditions include irregular topography and surface fluxes
of moisture, heat, and momentum that vary with the
type of surface. It is essential to remember that variations on scales smaller than about 4 times the mesh size
can not be properly handled by the model explicitly.
Normally, a surface contact layer is used along with
enhanced vertical resolution in the lower 2 km. The
depth of boundary layer mixing is predicted in space
and time (Pielke and Mahrer, 1975). Terrain coordinates are usually used that return to nearly horizontal
at upper levels (Kasaliara, 1974).
Cloud water needs to be carried as a predicted function of time in all three space dimensions. Precipitating
4
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water can be carried in three dimensions, so that the
collection of cloud water by precipitation and the
evaporation of precipitation can be computed (Kreitzberg and Perkey, 1976b). Possibly this step is not necessary; cloud water excess beyond some prescribed value
could be immediately deposited on the ground minus
some simple evaporation factor if the model is not used
with a grid size less than 20 km or if systems of characteristic time less than 1 h are excluded. The short- and
long-wave radiation should be computed so that surface
heating or cooling can vary across cloud boundaries.
Even simplified radiation calculations are complicated
and require extensive computer time (Shaffer and Long,
1975).
The initialization of such a model can be the most
complex task. The large-scale NWP model data can be
used as the first guess. Satellite data on mesoscaie variations can be entered rather directly, both into the vapor
field and into the cloud water fields. Reasonable estimates of the middle- and upper-level moist and dry
tongues can be derived from satellite data images in the
water vapor channel. The cloud water content can be
set to some reasonable value, with cloud locations being
estimated from the visible and infrared images.
Clouds will influence the forecast through their impact on differential radiational heating as well as latent
heating. The mesoscaie models will predict precipitation from stable (hydrostatic) clouds as well as cumulus
clouds, the latter being predicted through parameterized
cumulus convection computations (Kreitzberg and
Perkey, 1976a, b). The quantitative precipitation forecasts (QPF) should be accurate within a factor of 2 for
disturbances on the time and space scales resolved by
the model. The QPF accuracy will be achieved largely
from better resolution of the initial moisture fields,
particularly the depth of the moist layer, as well as the
much more detailed convection physics.
Mesoscaie details in the wind field can be inserted
only if adjustments are made consistently in three dimensions. It is particularly important that the vertically
integrated divergence be reasonable or else vertical motions may be excited that prematurely trigger convection. Jet streaks and sharp wind shift lines can be
entered easily at one or a few levels if they are nondivergent. The mass field should be altered in the same
way; that is, the geostrophic and thermal winds should
be changed when the actual wind is changed (McPherson, 1975). When organized convergence or divergence
patterns are suggested by the cloud motions, they can
be entered along with compensating divergence or convergence patterns at other levels so that the vertically
integrated mass convergence gives the proper surface
pressure tendency.
A good deal of skill will be necessary to formulate
standard, consistent, mesoscaie patterns that can be
shaped and sized as suggested by sparse satellite data
and then superimposed upon the first-guess fields. The
concept of fitting a detailed pattern to sparse data
based on some model has been used subjectively but
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rather effectively in frontal cyclone analysis over the
oceans for many years. The same method can be applied
semiobjectively by using an interactive man-computer
system, but experience on inserting satellite data into
large-scale NWP analysis-prediction schemes has shown
that it is harder than it looks (McClain et al., 1965;
Viezee et al., 1972).
Small mesoscaie forecasts will be made by using the
up-to-date detailed surface, radar, and satellite data in
conjunction with the large mesoscaie NWP output that
is available. Currently, detailed forecasts are made by
superimposing the latest data on the cyclonic scale
analyses and forecasts; the situation should be substantially improved by the 1980s, when the mesoscaie grid
size could be 20 km compared with the current 190 km
grid in the National Meteorological Center Limited
Fine Mesh (LFM) model.
3. Satellite systems

In line with the discussion of GARP, FGGE, and W W W
in Section 1, it will be assumed for purposes of this
section that the operational large-scale observation and
prediction system will be well in hand by the 1980s for
forecasts of a few days, regardless of the sparsity of in
situ observations from a limited region. This assumption
may not be valid for the Southern Hemisphere.
Satellite data of most direct value to mesoscaie forecasting will be the high-resolution visible and infrared
images at time intervals of 5-30 min below 40° latitude
and 1-1/2 to 3 h poleward of 40°. The time scale of
tropical cloudiness (cumulus) is much shorter than it is
for cloudiness at the higher latitudes (stratiform). Therefore, geosynchronous meteorological satellite data are
required at low latitudes, and at least four polar-orbiting
meteorological satellites are required for middle and
high latitudes. Recall that at the higher latitudes (poleward of 50°-55°) the adjacent orbits overlap, so that
three pictures of any area are available from each satellite every 12 h; therefore, only three polar orbitors
would be required above 50°-55°.
Satellite data will be very important for initializing
the mesoscaie models because rawinsondes are not practical at mesoscaie space scales. Satellite information on
the moisture field is particularly important because of
the high variability of moisture on the smaller scales
and its direct impact on short-range cloud and precipitation forecasts, which, in turn, feed back into the
circulation patterns through latent heating and radiational heating. Both infrared and visible data are
needed because the former give nighttime coverage and
direct information on cloud type and height and the
latter have higher horizontal resolution. The high-frequency (5 min) geosynchronous data are needed to
deduce winds from cloud motion for the mesoscaie
model and cloud development rates for direct forecasting of very short-range (0-2 h) changes (Fujita et al.,
1975; Sikdar and Suomi, 1972).
Probably the most important moisture information
net yet available from satellites is that in the boundary
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layer. Boundary layer moisture is important because of
the large concentration of vapor at these low, warm
levels and because the convective activity is so often
controlled by boundary layer moisture. Even total
sounding precipitable water would be useful because of
the large contribution of boundary layer conditions to
that total.
The existence and form of mesoscale circulations at
the initial time might also be inferred dynamically from
latent heating patterns deduced from the previous 12 h
of satellite precipitation information (Barrett, 1973).
The extent to which this information can be quantified and input to mesoscale models remains to be
demonstrated and will depend largely on advances in
satellite microwave sensors (Staelin et al1975).
Sounders that can be expected within the next five
years or so will supply little temperature information
of importance to mesoscale forecasting because of their
poor vertical resolution below 5 km and their poor
accuracies at these levels (Yates and Bandeen, 1975).
Where important mesoscale temperature fluctuations
would be expected, deep clouds and rain, which interfere with the sounders, would also be expected. Microwave sounders are preferable to infrared sounders in
cloudy weather, but resolution —20 km with accuracy
better than 1°C will require large, precisely controlled
antennas in space. The accuracy of operational temperature soundings has been debated over the years with
most decisions being postponed until the next generation system is flown and evaluated. Fortunately, progress
in short-range forecasting need not wait for a positive
conclusion to this debate. For an extensive list of recent
references on satellite sensing, see Allison et al. (1975).
Surface air temperature observations would be of immense value if accuracies better than 1.5°C could be
assured. These data would aid in predicting energy consumption (heating and air conditioning), fog formation, the onset of daytime convection, and surface wind
speeds. For many purposes, the lapse rate in the lowest
300 m layer is particularly important. Since lapse rate
changes are due mostly to changes in the surface air
temperature, the surface (shelter level) values would be
adequate (Goff and Hudson, 1972). Considerable experience will be required to convert the observed "skin"
radiation temperature to the shelter temperature because
of the spatial and temporal variation of the difference in
these temperatures. The surface energy balance code
and surface contact layer in the mesoscale NWP should
be rather effective in making this conversion.
4. Mesoclimatology

Climatology has always been recognized as an integral
part of weather forecasting, having been used subjectively in many ways and objectively in many forecasting
aids. In NWP, climatological statistics are used in obtaining the weighting functions in optimal interpolation
objective analysis and as the first guess in some iterative
objective analysis techniques (McPherson, 1975). In the
tropics, climatology is an important part of statistical
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forecast techniques and is even used as the southern
boundary condition in dynamical prediction models
(Kesel and Winninghoff, 1972). In very short-range
terminal forecasting, climatological records are the basis
of the widely used station conditional probability tables.
Because of its high information content, climatology
can be used as a reference level against which skill can
be measured in forecast verification schemes.
In mesoscale weather forecasting, mesoclimatology
could be used in several rather different ways:
1) as an aid in specifying the first-guess field to incorporate local geographic effects between observing sites in the objective analysis of moisture and
boundary layer structures;
2) in the refinement of larger-scale forecasts to reflect local geographic effects;
3) in development of knowledge that would permit
extension of mesoscale forecasting to regions of
sparse data from studies in regions having similar
geography and adequate observations in order to
verify models and their parameterization schemes;
4) in regional air quality simulation modeling for
studying pollution abatement strategies.
Several types of mesoclimatic information are needed,
including:
1) local wind flows for model initialization and trajectories for air quality studies;
2) local variations in boundary layer thermal and
moisture structure and surface fluxes for model
initialization and for parameterization of subgrid
scale processes;
3) local anomalies in surface temperature and winds
as well as cloudiness and precipitation to aid in
forecasting these variations.
Satellite and radar data are ideal sources of mesoclimatic data because of the completeness of their coverage. Satellite data are being archived on the mesoscale
as described by Booth and Taylor (1969) and discussed
by Barrett (1974, p. 50). Radar data are being coded and
archived using the manually digitized radar scheme of
Moore et al. (1974). Although these encoding techniques
require compromises and loss of resolution, they are essential for accumulating mesoclimatic information in
the face of an otherwise overwhelming data load. As
automatic radar digitizers are installed at more sites,
these data will become available for mesoclimatic studies
(McGrew, 1972; Greene, 1975).
It is less clear how soon mesoscale numerical models
will become effective tools for generating mesoclimatic
information through simulation studies. On the large
scale, general circulation models have a role in studies
of large-scale climatic processes, but it has been difficult
to develop models whose climatologies compare favorably with observed climatologies in very great detail
(U.S. Committee for GARP, 1975, Appendix B).
T o the extent that mesoscale NWP models make
accurate forecasts, they will obviate the need for mesoUnauthenticated | Downloaded 01/09/23 07:28 AM UTC
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climatology for forecasting purposes. This is clearly the
goal of the mesoscaie modeler. Yet, experience with
large-scale NWP has demonstrated that predictions can
always be improved by statistical modification of model
output wherein the dynamic prediction is treated as
a source of predictors and the weather prediction is the
predictand (Leith, 1974). Other predictors are combined
with the dynamic model predictors through model output statistics (MOS) (Klein and Glahn, 1974) in calculating the predictand. Of course, the statistical relation
is a form of climatological information.
The high cost of explicit mesoscaie NWP increases the
potential value of mesoscaie climatic simulation studies.
If a limited number of idealized cases could be computed ahead of time and the solutions referred to when
the conditions arise, then the computer costs could be
amortized over many forecasts. A map-type classification scheme, such as that used by Paegle (1974), could
be used to identify the large-scale conditions under
which a particular mesoscaie simulation run should be
used.
Such techniques have never been competitive with explicit NWP for 1- to 3-day large-scale forecasts. It is
more likely that this technique will be practical in mesoscaie air quality prediction (Hosier, 1975) than in mesoscaie weather prediction because fewer meteorological
variables and, hence, fewer very different situations need
be considered for air quality prediction than for
weather prediction.
There will be a substantial probabilistic component to
predicting mesoscaie phenomena, particularly in relation
to convective activity. It will be useful to determine the
frequency of mesoscaie events within different large-scale
storm systems. Such statistics, compiled from a set of
24 occluded frontal systems, are shown by Kreitzberg
(1964, p. 66). For important large-scale systems or map
types, the statistical distribution of mesoscaie phenomena
should be developed along with the statistical distribution of convective scale phenomena, such as maximum
snowfall or rainfall rates, wind gusts, or severe weather
probability (for example, see Novlan and Gray, 1974).
It is also important to determine if any particular sizes
of mesoscaie rainbands predominate as a function of the
large-scale structure (for example, see Akiyama, 1974).
Empirical climatology by its very nature involves considerable data collection, archiving, and processing.
The revolution in minicomputer technology is bringing
computer power to the field forecaster with the Automation of Field Operations and Services (AFOS) system
(Johnson and Giraytys, 1975). This power could be used
for mesoclimatology if appropriate hardware, software,
and training were available at the field sites. The storage, accessing, and manipulation of an extensive mesoclimatic data base at a Weather Service Forecast Office
(WSFO) are not simple tasks. Neither is it easy for the
National Climatic Center to collect, evaluate, and utilize
all the mesoscaie data available from the innumerable
different special observing sites and networks around the
country. Obviously, the more the WSFOs deal with
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mesoclimatology, the more rapidly they will utilize that
information in mesoscaie forecasting.
5. Special-purpose simple models
and empirical relations

For special mesoscaie phenomena, simple models or
forecast schemes will provide necessary additions to dynamic mesoscaie predictions. Experience has clearly
shown that large-scale NWP, statistical forecasting, and
subjective forecasting are complimentary methods, not
alternate schemes. The point is simply that NWP can be
extended down in scale from a 200 km grid size over
the hemisphere to a 20 km grid size over a region 2000
km on a side by 1980. The subsequent refinements to
convert the NWP product into improved and more
specific forecasts will still be necessary and possible. The
NWP forecasts on a 20 km mesh will be made at a
central computer facility, and the output fields could be
available to the field forecast AFOS computers for each
hour during the forecast period.
The field forecaster will always have more recent and
more detailed information than is incorporated in the
dynamic forecast. He can use this additional information and mesoclimatology with MOS, conditional probability, or simple linear models to improve the 1-6 h
forecasts and generate the specific forecast products
needed at that location and time. The expansion of
the VHF continuous weather broadcasts along with
AFOS will alleviate the weather forecast dissemination
bottleneck; these improvements, in turn, will amplify
the demand for rapidly produced special-purpose forecasts.
A pilot program to test several components of a future
very short-range weather forecast system was conducted
during the summer of 1975. This Chesapeake Region
AFOS/Satellite Weather Broadcast (CRAB) test (Giraytys
et al., 1976) included a preliminary shakedown of several components of the system described in this paper
but dealt with time periods shorter than those for which
a mesoscaie NWP model would be appropriate.
There are numerous examples of simple models and
empirical relations that have been or could be developed
including those for gravity and lee waves, cumulus convection, orographic channeling, flash flooding, wind
gusts, and frost. A good deal of careful training is required to use the models appropriately if the benefits
that could be gained from forecaster experience and ingenuity are not to be forfeited by elimination of his
judgment (Kreitzberg, 1969).
6. Conclusions

Technological advances in satellite sensors, large and
small computers, as well as data and forecast communication systems combined with the rapid advances in largescale observing and NWP systems will continue, or accelerate, the rate of change of the whole weather forecast
system.
Dynamic NWP will handle progressively smaller scales
for shorter periods over smaller domains. The large
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mesoscale features in the moisture and motion fields
detected by the satellites will be incorporated in the
initial conditions in the N W P models. The large mesoscale fields output by the models will be used as the
foundation upon which small mesoscale satellite and
radar data will be interpreted. Mesoclimatology will
advance in support of mesoscale forecasting and as a
result of understanding gained from mesoscale numerical
simulation studies. Improvements in communications of
both data and forecasts and the availability of minicomputers to the field forecasters will greatly increase
the needs and capabilities for diverse special-purpose
simple models and empirical relations.
This revolution will be hastened or retarded by the
financial resources committed to it and the skill with
which it is managed, but the developments will occur.
All the pieces of the forecast system do exist in some
stage of development and will most probably evolve into
an operational system within 15 years or so if no special
effort is made to assemble the system earlier. If the effort
were begun immediately, the components of the forecast system could be assembled within two years and well
developed within five years.
A rash of special meetings have been convened recently that dealt with these aspects of mesometeorology,
including: National Center for Atmospheric Research
Colloquium (Shapiro, 1974); SESAME Opening Meeting
(Lilly, 1975); Third Symposium on Meteorological Observations and Instrumentation (Giraytys, 1975); First
Conference on Regional and Mesoscale Modeling, Analysis, and Prediction (Randerson, 1975); and Workshop
on Satellite Studies of Severe Storms, June 24-26, 1975,
El Paso, Tex. These meetings were in addition to the
normal conferences on air pollution, severe weather,
cloud physics, and weather modification.
The revised Project Development Plan for the Severe
Storms and Mesoscale Experiments (SESAME) is being
reviewed. Plans are being formulated for a special severe
storm satellite STORMSAT for mesoscale coverage in
the early 1980s. A large component of the scientific
and observational support for understanding and modeling mesoscale phenomena and assessing their predictability will be in association with SESAME.
How well this new mesoscale forecasting system will
work is not known, since mesoscale predictability remains to be evaluated. Undoubtedly, the advances will
be substantial, and substantial research will occur in
support of and in response to these advances. Further
impetus to mesometeorology is being provided by recognition of new regional problems associated with energy
production and distribution, including environmental
implications, and recognition that weather modification,
particularly precipitation augmentation, must be understood in terms of mesoscale interactions.
The above developments provide ample evidence that
after 18 years of big mesometeorology plans and little
systematic implementation, we are on the verge of
dramatic advances. It should be clear, now as never
before, that the goals of the Department of Defense,

the Energy Research and Development Administration,
NASA, NOAA, the National Science Foundation, the
Department of the Interior, the Department of Transportation, and the sponsors of these agencies—the taxpayers—all would be well served by a mesoscale forecast
system based largely on nested numerical models and
satellite observations.
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(Continued from page 678)
Other GATE Advisory Panel Coordinating Scientists will
participate as organizers of subsections within the broader
topics listed above. They are: J. Simpson—convection, radar,
precipitation, and cloud physics; S. Cox—radiation; W. Duing—equatorial oceanographic; F. Ostapoff—air-sea interaction, mixed layer response; and A. Betts—convection.
As the facilities and funds available for the workshop are
limited, selection of participants will be necessary. In particular, the observer type of visitor will not be selected.
Scientists interested in participating in the workshop
should contact the U.S. GATE Project Office and either a
session organizer (see addresses below) or a Coordinating
Scientist regarding your own, your co-workers', or your
students' interest in participating. It would be most helpful
if a provisional title and abstract of the expected contribution could be provided so that the organizers have something to work with in the selection of participants, which

will be made in late 1976. A special workshop planning
session is scheduled for 9 July 1976 at the AMS meeting
in Charlottesville.
The address of the U.S. GATE Project Office is: U.S.
GATE Project Office, NOAA, 6010 Executive Blvd., Rockville, Md. 20852. The addresses of the principal workshop
organizers are: Dr. R. Burpee, NHRL, P.O. Box 8265, University of Miami Branch, Coral Gables, Fla. 33124; Dr. M.
Garstang, Dept. of Environmental Sciences, Clark Hall,
University of Virginia, Charlottesville, Va. 22904; Dr. W.
Gray, Dept. of Atmospheric Science, Foothills Campus, Colorado State University, Fort Collins, Colo. 80521; Dr. D. Martin, Space Science and Eng. Center, University of Wisconsin,
1225 W. Dayton St., Madison, Wis. 53706; Dr. R. Reed, Dept.
of Atmospheric Science AK-40, University of Washington,
Seattle, Wash. 98105; Dr. Ward Seguin, CEDDA/EDS, 3000
Whitehaven Drive, Georgetown, Washington, D.C. 20235.
(More announcements on page 702)
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