news and notes

NRL Scientists Develop Method to Predict
Storms
Naval Research Laboratory (NRL) scientists have developed a
computer model that will provide an accurate early warning
of the formation of hurricanes and typhoons, or tropical cyclones. Hurricanes may carry severe weather that can compromise Navy operations, hinder the performance of weapon
systems, and cause loss of life and material.
NRL researchers have used the new model to simulate the
change of a weak tropical disturbance, with maximum wind
speeds of .9 m • s 1 , into a storm with wind speeds higher than
18 m • s _1 . The computer model can predict pressure, humidity, and winds within an area measuring approximately 6758.8
x 4827 km. Accurate forecasting of the intensification of tropical disturbances can facilitate evacuation plans, especially
when these storms are near shorelines or naval battle groups
at sea. NRL scientists say that it is possible that the present
early forecast capability for tropical cyclones and hurricanes
may be extended from two days to three or four days.
Generally, the growth of a tropical disturbance is caused by
an instability which arises when friction between the air and
ocean generates a convergent airflow near the ocean surface.
However, less than 10 percent of these disturbances intensify
into tropical cyclones, depending upon the surrounding largescale wind pattern and the characteristics of the initial disturbance. Thick, large disturbances tend to develop more vigorously in tropical easterlies with cyclonic horizontal shears
and westerly vertical shears.
Similar storms develop in the northern Atlantic and Pacific
Oceans; each fall, about 60 to 70 seemingly harmless atmospheric depressions intensify in less than 24 hours into severe
cyclones. These storm systems can carry winds more than 63
m • s 1 and can travel more than 950 km in a day. The Navy
currently cannot predict the development of these storms. The
physical processes responsible for the growth of these storms
are not well understood; in order to predict these storms, it is
necessary to understand the physical processes that cause them.
A five-year, joint research effort, Heavy Weather at Sea, is
planned by the Office of Naval Research, the Naval Air Systems Command and NRL to study these northern hemisphere
storms.

Exploring the Mind of a Storm
Violent updrafts and downdrafts that fuel a thunderstorm can
be disastrous to planes trying to take off or land. At such low
altitudes, pilots have little reaction time to compensate for
windshear, the turbulent shifting of warm and cold air currents, which can lift a plane out of control and slam it to the
ground in seconds.
The dynamics of these unpredictable winds occur in thunderstorm outflow; descending cold air spreads out in a pool
along the ground and forces warm air up into the storm. The
warm air cools off, condenses, and flows back toward the ground.
Outflow allows a storm to feed on itself.
Not all thunderstorm outflows produce the kind of turbu-
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lence that jeopardizes aircraft; scientists have been trying to
identify specific conditions that trigger the more threatening
winds. Such research is under way at the University of Illinois
at Urbana-Champaign (UIUC).
In the UIUC Coordinated Science Laboratory, atmospheric
scientist Kelvin Droegemeier is creating thunderstorms on a
computer. Using numerical techniques never before used in
meteorology, he is producing detailed diagrams of simulated
thunderstorm outflows. The models will give scientists a unique
magnified look at a phenomenon that was previously difficult
to study.
Outflows are isolated and can generate violent weather conditions. The ''real-life" information that scientists compile is
often incomplete and dangerous to collect; piloting a research
aircraft through the turbulence is dangerous. Weather balloons
are also impractical for collecting data, as they must be released from beneath the outflow, a perilous task for the research team and a matter of being in the right place at the
right time, as outflows are sporadic and can loom unexpectedly.
Weather radar is not always dependable in predicting an
advancing outflow. While some airports are equipped with the
Low Level Windshear Alert System, its scale is too small to
reliably detect severe turbulence early enough to warn pilots.
Because radar beams are straight and the earth is curved, radar
can "overshoot" the depth of the outflow; it's a matter of luck
whether an outflow is close enough for radar to work.
Droegemeier decided to use numerical simulations to get
reliable data. His method expands on widely used density-tank
experiments; scientists empty a column of heavy fluid into a
tank of less-dense fluid to study the resulting currents. The
dynamics are similar to the movement of warm and cold air
currents in thunderstorm outflow, but the density tank is a
controlled environment and a thunderstorm is not. With computer modeling, however, Droegemeier can introduce an unlimited array of variables such as air pressure, temperature,
wind velocity, distance, moisture, and altitude. Each variable
affects a storm's behavior, and each model reflects the subtle
changes. The printouts show complete data based on space
and time: as the simulated outflow travels along the grounds,
a mesh of grid points allows researchers to compute weather
conditions at discrete 100-meter intervals. To verify the reliability of simulation, Droegemeier has successfully reproduced accurate models of actual storms observed and tracked
with aircraft, balloons, and radar.
Although the modeling is now used for diagnostic research,
the method has forecast potential. Airport meteorologists may
one day be able to predict the speed and severity of an approaching thunderstorm outflow and give pilots ample warning to divert their aircraft.
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The finest and most cost effective
weather service, zephyr weather information Service, has just expanded to offer
high-speed data processing of weather
information.
weatherplus is a fully-integrated personal computer system with software for
processing high-speed weather information services such as those available in
the National Weather Service Family of
Services. With a properly configured
weatherplus system, a user can preselect
data messages being transmitted on the
NWS Domestic Data Service, the NWS international Data Service, and the NWS
Public Product Service; archive selected
data; and selectively review and print
data messages, in addition, certain categories of weather bulletins containing
coded data can be displayed and/or
printed in their decoded form.

weatherplus provides the user with the
capability to create a personalized and
local data base and the ability to query
the data base for information of interest,
in effect, it eliminates the need for using
expensive and time-consuming dialup
data base services.
weatherplus offers the option of
scheduling data selection, decoding, and
printing to occur at preselected times of
the day.
Call Zephyr Weather information Service
today about weatherplus.
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1-800-331-4806
3801 So. Sheridan Rd.
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