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The following papers were presented at the 19th Conference on Weather Analysis and Forecasting/15th Conference on Numerical Weather Prediction, San Antonio, Texas, 12-16 August 2002. For more information on the
conferences, please visit the AMS Web site (www.ametsoc.org/ams).
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HIGH-RESOLUTION

SIMULATION OF
HURRICANE O P A L

Landfalling hurricanes are frequently accompanied by severe
weather, which may extend well
outward from the cyclone center.
The public generally recognizes
these threats near the center of the
cyclone, but is less aware that localized severe weather can occur
well away from the center. For instance, numerous tornadic supercells accompanied outer hurricane
rainbands as Hurricane Opal
(1995) approached the Florida
Panhandle. Using models at cloudscale horizontal resolution, it is
now possible to simulate the evolution of a hurricane and resolve
individual convective elements
within their parent environment
(see figure).
Most numerical studies of hurricanes understandably focus on
the track and intensity, with few
studies of outer hurricane rainbands. Our high-resolution (1.1
km) simulation of Hurricane Opal
focused on the relation of the
storm environment to the organization and nature of convection. It
captures the structure and evolution of Hurricane Opal well, and
outer rainband structures were
also quite similar to the observations, including the convective elements embedded within. AddiAMERICAN METEOROLOGICAL SOCIETY

Visualization of the cloud water field just prior to landfall from the simulation of Hurricane Opal. Classical hurricane features are indicated. Volume rendering created using the hierarchical volume renderer.

tionally, simulated convective elements exhibit structure and behavior analogous to minisupercells.
These simulated cells form in broken convective lines collocated
with bands of midtropospheric dry
air, just as observed in Opal. The
midtropospheric dry air may play
a role in both the evolution of individual convective elements and
the linear rainband organization.
The convective environment
also can be reasonably represented.
The simulated environment compares favorably to climatological
studies of hurricane convective
environments. Notably, standard
shear indices used for evaluating
the risk of severe convection in
midlatitudes exceed the convective

character that typically develops in
the hurricane. Also, while convective instability is often the most
limiting factor, Opal's passage over
the warmer Gulf of Mexico waters
yielded a setting favorable for tornadic supercells. Both simulated
and observed outer rainband cells
develop in this favorable region
and then progress onshore where
low-level shear increases and
buoyancy declines. These cells
maintain strength as they progress
inland and show marked increases
in storm-scale rotation.—GLEN
ROMINE (UNIVERSITY OF ILLINOIS, U R BANA-CHAMPAIGN)
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Numerical Simulation of the Landfall of Hurricane Opal (1995)"
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N W P BIASES IN FREEZING

surface from the air temperature
at the lowest model level; subWhen freezing rain falls, the latent
freezing temperatures there are
heat released by liquid precipitaassumed to correspond to snow
tion freezing on the surface warms
reaching the surface. In freezing
the surface-based (subfreezing)
rain situations, the lowest model
layer of air. Unless there is a comair temperature is typically below
pensating cooling mechanism,
freezing, and the Eta LSM will
this heat release can warm the
therefore determine that snow is
layer sufficiently to reduce ice MM5 30-h simulation valid 1800 falling, resulting in a cold bias due
buildup. The current representa- U T C 12 Feb 2001: 2-m tempera- to neglected latent heat and the detion of freezing rain in most op- t u r e (white c o n t o u r s , interval velopment of a spurious snowpack.
erational models is incomplete, 2°C), snow depth (cm, color filled
A good example of this nearas in legend at left).
frequently resulting in a cold bias
surface cold bias developed in the
near the surface.
operational Eta model during a
Our current state-of-the-art schemes, which are essentially freezing rain event in February
forecast models employ sophisti- "models within a model," are 2001. Model forecasts indicated a
cated schemes to represent the known as land surface models major icing event with over 1 in. of
transfer of heat, moisture, and mo- (LSMs). The LSM used in the liquid-equivalent precipitation in
mentum between the Earth's sur- NCEP Eta model determines the combination with warm air aloft
face and the atmosphere. These precipitation type reaching the and subfreezing near-surface temperatures. In reality, little icing was
observed, and surface temperaFIRE ANTS FIGHT THE COLD
tures were near or above freezing.
The model cold bias was attributUntil recently scientist believed that fire ants were unable to
able to several processes, including
survive the cold winters in the north Georgia mountains. But
the neglect of latent heat released
it seems they have found a way to beat the temperature. Fire
ants, a fast-breeding pest that have no natural enemies
by freezing precipitation in the
outside of South America, have spread through Georgia's 159
model atmosphere and the suscounties. The aggressive predator feeds on crop seedlings and
pected unrealistic development of
can damage farm machinery
a snow cover in the model. A strong
near their mounds. Although
upward heat flux from the soil contheir sting is not fatal to humans,
tributed to warm temperatures durthey can kill newborn deer and
ing this event; this warming
quail hatchlings when they
swarm.
mechanism was evidently reduced
According to Wayne
in the model by the insulating inGardner, a University of Georgia
fluence of the spurious snowpack.
entomologist, there are two
Experiments using the PSUmain types of the imported ants:
NCAR MM5 model were able to
red and black. Before the
reproduce the cold bias and confirm
discovery of fire ants in norththe
erroneous development of snow
west Georgia's Floyd County,
cover
in the model (see figure).
scientists thought they would
RAIN FORECASTS

not be able to live in the northern third of the state. But a
Floyd County extension agent discovered a colony in 1985,
which turned out to be a hybrid of the red and black, which
seem especially adept at hunkering in the ground to escape
blustery weather. "The hybrid forms may have adapted some
sort of behavior that allows them to survive when the temperature drops," Gardner said. " O r they may travel farther
underground than the red ants. W e just don't know yet."

It is certain that the representation of hydrometeor phase changes
at the surface will be improved in the
near future. When this change occurs, the freezing rain cold bias described here will be reduced or
eliminated. Operational forecasters
will need to be aware of the model
change.
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Nonetheless this situation reinforces three general points about
precipitation forecasting. First, the
ability of NWP models to accurately portray modifications to the
thermal profile due to melting and
freezing of precipitation depends
on the quality of the model quantitative precipitation forecast (QPF).
Second, the character of the
land surface may prove critical in
forecasting freezing rain. Soil heat
flux, the presence or absence of
snow cover, and vegetation characteristics can modulate the extent
to which latent heat released by
freezing rain is communicated to
the atmosphere.
Third, we do not recommend
reliance upon any single technique
for predicting precipitation type.
High-resolution forecast soundings may lead to precipitationtype forecast inaccuracies if used
in a "perfect prog" sense. Precipitation-type forecast techniques
based upon partial thickness and
extensive regional databases,
though still subject to model biases, appear to be less sensitive to
potential errors presented by the
details in the forecast soundings.

influences daily
weather forecasting
and may play a role
in regional climate,
since the southwestern United States receives roughly 40%
of its annual rainfall
during the monsoon season of July
through September.
Several previous
studies have suggested that the passage of tropical easterly waves across
western
Mexico
is related to the development of gulf
surges, coastally
trapped disturbances
Difference in total rainfall (mm) from 30-day MM5
that move northsimulations with and without the presence of
tropical easterly waves. Positive values indicate
ward over the Gulf of
the run that includes tropical easterly waves has
California, and may
larger rainfall amounts.
subsequently influence the development of convection and rainfall. IMPROVED SOIL-VEGETATION
We investigated this relationship PHYSICS FOR C O A M P S ™
by comparing two mesoscale simu- The soil-vegetation model used by
lations (grid spacing of 25 km) of the Center of Analysis and Predicthe 30 days beginning 1 July 1990. tion of Storms (CAPS) at the UniOne simulation included bound- versity of Oklahoma has been inary conditions with easterly waves stalled in a version of the navy's
— GARY M . LACKMANN ( N O R T H
and the other excluded them by fil- Coupled Ocean-Atmosphere
CAROLINA
STATE
UNIVERSITY,),
tering out waves with periods be- Mesoscale Prediction System
MICHAEL B . EK, AND KERMIT KEETER.
"Numerical Forecasts of Freezing tween 2 and 7.5 days below 30°N. (COAMPS™). The University of
Rain: Physical Processes and Model
Results indicate that rainfall in Oklahoma has conducted extensive
Biases."
northwestern Mexico and the tests with the modified COAMPS
southwestern United States is re- model using a comprehensive set of
duced in the simulation without surface observations and soil and
IMPORTANCE OF TROPICAL
the tropical easterly waves (see fig- vegetation data from the Oklahoma
EASTERLY W A V E S TO N O R T H
ure). While much more study of ARM central facilities. As a result of
AMERICAN MONSOON RAINFALL
Through a modeling study we have these simulations is needed, these the tests, modifications were made
found that tropical easterly waves preliminary results suggest that to the CAPS two-layer soil model
influence the development of con- tropical easterly waves can influ- yielding improved predictions.
The predictions of soil temvection over northwestern Mexico ence the northward extent of the
and the southwestern United North American monsoon.— perature and sensible heat flux by
States during the North American D A V I D J. STENSRUD (NOAA). "Im- the soil model were first improved
monsoon. These results highlight portance of Tropical Easterly by introducing a surface skin layer,
another connection between the Waves to the Development of as in the ECMWF soil model, in
Tropics and the midlatitudes that Surges over the Gulf of California." which surface skin temperature is
AMERICAN METEOROLOGICAL SOCIETY
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ing and reflected solar radiation, the incoming atmospheric
infrared radiation, the infrared
radiation emitted by the soil,
the evaporation from the soil
and vegetation, the sensible
heat transfer to the atmosphere
from the soil, and sensible heat
transfer to the soil at the land
surface. However both the
CAPS and the modified soil
model still tended to overestimate the evaporation over wet
soils, yet underestimate the
evaporation over dryer soils.
Recently the soil model's
ability to predict the evaporaPredicted and observed (a) sensible and
(b) latent heat fluxes, (c) soil temperation and soil water content was
ture, and (d) soil water contents for six
improved by including the efdays during the dry period (14-19 Aug
fects on the surface evaporation
1999). The horizontal axes show time in
of two phenomena. One was
hours from 0 to 144.
the escaping water vapor from
porous dry soils and the other
computed from a surface energy was the infiltration of by water afbalance. The surface energy bal- ter new rainfall (when the soil waance equation balances the incom- ter is allowed to slowly percolate

down through the soil). The results
are illustrated in the figure during
the dry period when the soil water
content was below the wilting
point (see figure, panel d). The
modeled sensible and latent heat
fluxes (see panels a and b) in the
new, improved model more closely
follow the observed values than
both the previous model and the
original CAPS model (old). With
just two soil layers, the model cannot resolve the strong vertical temperature gradients in the soil and
the temperature variation of the
top soil layer is larger than that observed (shown in panel c).
Currently this soil model and
others are being evaluated at NRL
Monterey for possible use in the
operational version of CO AMPS.
—KANG NAI

(CIMMS/UNIVERISTY

OF O K L A H O M A ) , L I W E I , Q I N

XU,

K E I T H D . SASHEGYI, AND T E D D Y R .

"An Improved Soil-Vegetation Physics for COAMPS™"

HOLT.

THE MAP ROOM
UNUSUAL FOEHN WINDS NEAR
THE SMOKY MOUNTAINS
BY DAVID M. GAFFIN

O

n 2 January 1999, an isolated mesoscale region
of relatively warm temperatures was reported
across the central Great Tennessee Valley (hereafter referred to as "the Valley") in east Tennessee
(Fig. 1). Knoxville McGhee Tyson Airport reported

A F F I L I A T I O N : GAFFIN — National Weather Service, Morristown,
Tennessee
C O R R E S P O N D I N G A U T H O R : David Gaffin, National Weather
Service, 5974 Commerce Blvd., Morristown, T N 37814.
E-mail: david.gaffin@noaa.gov
In final form 31 July 2002.
©2002 American Meteorological Society
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a high temperature of 59°F, the Knoxville Downtown
Island Airport reported 61°F, and the GatlinburgPigeon Forge Airport reported 60°F. Nearby sites in
the central Valley recorded high temperatures in the
lower 50s (Athens 54°F and Morristown 52°F). However, most of the surrounding sites in east Tennessee
reported highs only in the 40s (45°F at Chattanooga,
48°F at Oak Ridge, 45°F at Greeneville, 42°F at
Elizabethton, and 46°F at Tri-Cities), with highs
around freezing along the eastern slopes of the southern Appalachian Mountains (e.g., 31°F at Asheville).
The significantly warmer temperatures around 60°F,
up to 18°F above the surrounding area temperatures,
occurred in a narrow band to the northwest of the
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FIG. I. Location of the geographical area and observing sites used for the study (shaded area denotes
Smoky Mountains, dashed line encloses area of maximum warming).

FIG. 2. Smoothed contour map of the southern Appalachian Mountains (contours in ft, shaded area denotes
Smoky Mountains, bold lines denote state boundaries).

Smoky Mountains. This narrow band of warm temSurface hand analyses on 2 January 1999 (Fig. 3)
peratures was the result of southeasterly foehn winds revealed a cold air damming situation east of the
in the lee of the Smoky Mountains.
southern Appalachian Mountains associated with a
Foehn winds are commonly observed in the lee of stagnant high pressure wedge over the Carolinas and
large mountain ranges and are typically associated northern Georgia. Temperatures remained in the
with dramatic temperature increases and relative hu- mid-20s to lower 30s most of the afternoon across the
midity decreases due to adiabatic compression of the Carolinas on the eastern side of the southern Appadescending wind. It has been theorized that in foehn lachian Mountains. On the western side of the southevents, upslope winds on the windward side of the ern Appalachian Mountains, warmer air in the 40s
mountains induce the release of latent heat due to was in place across the valley in advance of an eastcondensation and precipitation, contributing to the ward moving low pressure system over the mid-Misrelatively warm and dry winds observed on the leeward side. Large temperature rises due to foehn winds are
unusual near the Appalachian Mountains, since the Appalachians have less
relief and more gentle slopes in general
than the Rockies and the Alps and,
thus, a smaller potential for adiabatic
warming. However, the Smoky Mountains are some of the highest mountains in the Appalachian range, with
peaks rising to nearly 5000 ft above the
valley (Fig. 2) and therefore can produce foehn winds. This event on 2
January 1999 was different compared
to other documented foehn winds in
that the dewpoint temperature rose
substantially along with the actual temFIG. 3. Hand surface analysis on 2 January 1999 at (a) 1500, (b) 1700,
perature, resulting in little change in
(c) 1900, and (d) 2100 U T C (isobars in mb, temperatures in °F, wind
the observed surface relative humidity.
barbs in kt).
AMERICAN METEOROLOGICAL SOCIETY
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sissippi River Valley. A strong pressure gradient
across the southern Appalachian region helped to
produce southeast winds across the valley that gusted
to 25 kt near the foothills of the Smoky Mountains.
The Gatlinburg-Pigeon Forge Airport and Knoxville
McGhee Tyson Airport observing sites near the foothills of the Smoky Mountains (Table 1) began to report southeast winds and a resultant rise in temperatures around 1800 UTC (1300 LST) as the surface
pressure gradient strengthened. Knoxville Downtown
Island Airport, further northwest in the central valley, began to report southeast winds and a temperature rise by 2100 UTC (1600 LST). These winds
shifted to the west and temperatures dropped around

the 850-mb level. A subfreezing and dry air mass between 900 and 700 mb was located east and northeast
of the southern Appalachian Mountains (Figs. 4c, d),
while a relatively warm and nearly saturated air mass
between 850 and 700 mb was located to the west and
south of the southern Appalachian Mountains (Figs.
4a, b). The National Weather Service operational Eta
model, (32-km resolution and 45 vertical levels) initialized at 1200 UTC (0700 LST) on 2 January 1999,
was examined to determine the amount of warming
forecasted to occur at 850 mb around 1800 UTC (1300
LST), when the maximum warming observed across
the central valley began. The 6-h Eta model forecast
of 850 mb winds and temperatures (Fig. 5) valid at
1800 UTC (1300 LST) indicated strong
southerly winds in excess of 60 kt and a
relatively warm air mass with temperatures around 6°C (43°F) across the
Smoky Mountains.
Following the dry adiabatic lapse
rate of 9.8°C km"1 (5.4°F 1000 ft"1), an
air parcel at 6°-7°C (43°-45°F) forced
down the average descent in the Smoky
Mountains (1000 m or 3300 ft) should
theoretically warm 9.8°C (17.8°F) adiabatically. This theoretical result indicates that temperatures between 15.8°
and 16.8°C (60° and 62°F) would have
been observed across the central valley,
which compares well to the observed
narrow band of warmer temperatures
FIG. 4. Soundings on 2 Jan 1999 at 1200 U T C from (a) Nashville,
T N , (b) Atlanta, GA, (c) Greensboro, NC, and (d) Roanoke, V A
around 60°F. The higher Smoky Moun(wind barbs in kt).
tains created a more effective dam of the
colder surface air over the Carolinas,
2300 UTC (1800 LST) at Knoxvilles McGhee Tyson compared to the rest of the southern Appalachian
and Downtown Island airports as outflow from rain Mountains. This explains why the rest of the valley did
ahead of a warm front over middle Tennessee ended not also observe a noticeable warming of temthe adiabatic warming from the southeast winds. The peratures with southeast winds.
fact that the Knoxville winds were from the southeast
These temperature rises were also accompanied by
until 2300 UTC (1800 LST), while temperatures fur- substantial dewpoint temperature rises to between
ther south and west at Chattanooga and Oak Ridge 45° and 48°F (Table 1) across the central valley. The
remained in the mid- to upper 40s, indicates that the nearly saturated 850-mb air mass, with dewpoints
surface warm front located to the south and west did around 6°C (43°F), was most likely the source region
not influence the warming observed in the central for the narrow band of warm temperatures observed
valley during the afternoon.
downwind of the Smoky Mountains. With the mixMorning soundings (Fig. 4) from around the ing ratio of the 850 mb air mass conserved in an adiasouthern Appalachian region at 1200 UTC (0700 batic descent, dewpoint temperatures would have
LST) revealed a stable air mass with a deep tempera- theoretically risen 3°-4°F during a 3300 ft (1000 m)
ture inversion extending up to 700 mb. This inver- descent. This matches well with the observed
sion extended above the highest ridges of the Smoky dewpoint temperature increases to between 45° and
Mountains, which rise approximately 1000 ft above 48°F (7° and 9°C). In contrast, on the eastern side of
1 2 7 8 | BAI1S- SEPTEMBER 2002
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TABLE I .

Surface observations on 2 Jan 1999.

GATLINBURG-PIGEON FORGE AIRPORT
Time
(UTC)

Sky coverage and
cloud heights (ft x 100)

Temperature/
dewpoint (°F)

Wind
direction

1400

CLR

37/28

1500

SCT050

45/32

1600

SCT050, SCT085

48/36

090°

Wind speed
(kt, G = gusts)

Pressure
(mb)

Calm

1015.6

Calm

1014.9

3

1014.2

1700

BKN050

54/39

050°

3

1012.2

1800

OVC050

57/45

150°

6

1009.8

1900

SCT045, BKN090

59/45

120°

1 1 G18

1007.8

2000

BKN050

61/45

120°

12 G19

1006.1

2100

BKN050, BKN075, BKN080

59/45

1 10°

9 G15

1005.4

2200

SCT035, SCT050, BKN090

55/45

100°

5 G14

1004.7

2300

SCT050, BKN085

57/45

140°

9 G14

1003.7

;NOXVILLE MCGHEE T Y S O N AIRPORT
Time
(UTC)

Sky coverage and
cloud heights (ft X 100)

Temperature/
dewpoint (°F)

Wind
direction

Wind speed
(kt, G=gusts)

Pressure
(mb)

1400

FEW035, SCT080

36/28

020°

4

1015.1

1500

SCT060, BKN070

40/27

340°

7

1014.6

1600

FEW050, SCT075, OVC095

43/29

340°

6

1013.8

1700

BKN050, OVC065

50/36

Variable

5

101 1.2

1800

SCT042, BKN060, OVC095

57/44

140°

10 G24

1008.4

1900

BKN042, BKN060

57/44

160°

17 G23

1006.4

2000

SCT045, SCT080, BKN090

57/45

160°

12 G25

1004.4

2100

BKN080, BKN095

56/45

150°

17 G23

1003.4

2200

SCT039, SCT055

55/46

150°

9

1003.1

2300

SCT03I, BKN037, OVCQ75

49/46

270°

20 G25

1004.7

;NOXVILLE D O W N T O W N ISLAND AIRPORT
Time
(UTC)

Sky coverage and
cloud heights (ft x 100)

Temperature/
dewpoint (°F)

Wind
direction

Wind speed
(kt, G=gusts)

Pressure
(mb)

1400

BKN070

41/25

080°

6

1015.6

1500

BKN065, OVC075

43/25

080°

5

1015.2

1600

SCT075, OVC090

46/28

070°

4

1014.2

1700

BKN070, OVC090

48/34

070°

5

1011.9

1800

BKN050, OVC090

52/37

070°

6

1008.8

1900

OVC050

55/37

350°

3

1007.1

2000

SCT050, BKN065, BKN070

55/41

250°

4

1005.4

2100

SCT050, BKN075, OVC085

61/46

130°

9

1004.1

2200

OVC050

61/46

140°

5

1004.1

2300

SCT008, BKN035, OVCO8O

52/46

290°

13 G24

1005.8
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The magnitude of this event was unexpected and
had a significant impact on the temperature forecast
for the central Great Tennessee Valley. Local forecasters have a formidable task in predicting the onset and
magnitude of these foehn wind events in the lee of the
Smoky Mountains. However, with knowledge of the
synoptic conditions, which enhance the possibility of
foehn wind events near the Smoky Mountains, operational forecasters will have a reasonable chance of
anticipating the onset of such events.
FIG. 5. Eta model forecast of 850-mb winds (kt) and
temperatures (°C) on 2 Jan 1999 at 1800 U T C .

the southern Appalachian Mountains, surface
weather stations reported a northeast wind with
dewpoints in the 21°-30°F range throughout the afternoon. This indicates that the adiabatically warmed
air in the lee of the Smoky Mountains did not originate from the surface air mass east of the southern
Appalachian mountains where the northeast winds
were dammed against the mountains. The observed
dewpoint temperatures rises to between 45° and 48°F
in the Great Tennessee Valley could not have originated from an air mass with a 21°-30°F range in
dewpoint temperatures.
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NEWS AND NOTES
FORECASTING STINGING
JELLYFISH IN CHESAPEAKE BAY

Before planning your next beach
outing on Chesapeake Bay, you will
of course check the weather forecast,
and before long, you may be able to
check the jellyfish forecast as well. A
team of scientists at NOAA and several universities has developed a
prototype forecasting system that
predicts the likelihood of sea nettles,
a stinging jellyfish, in the bay. They
report on their work in the 23 July
issue of Eos, published by the
American Geophysical Union.
The forecasting technique takes
advantage of new technology and
improved communication that al-

low continuous monitoring of environmental factors in the bay, the
East Coast's largest estuary.
"Sea nettles are ideal organisms
for evaluating this approach,"
writes oceanographer Christopher
W. Brown, lead author of the
study, because their occurrence is
closely related to salinity and sea
surface temperature, two variables
that are already observed in near
real time. He hopes that once the
forecasting model has been refined
and validated, the same techniques
can be extended to other noxious
organisms, such as algal blooms, or
red tides, that negatively affect
tourism worldwide.

The economic effect of sea
nettles is not limited to vacationers or weekenders who may shun
Chesapeake Bay beaches to avoid
painful allergic reactions from contact with their tentacles. Sea nettles
are, Brown notes, voracious predators, devouring copepods (minute
crustaceans), fish eggs and larvae,
and comb jellies, thereby affecting
the food web and thus, possibly,
the abundance of fish in the bay.
According to Brown, the adverse
effect of sea nettles maybe mitigated
if their presence can be monitored
and predicted in near real time.
Already, NOAA is preparing
"nowcasts," maps showing the cur-

1280 | BAI1S- SEPTEMBER 2002
Unauthenticated | Downloaded 01/09/23 03:23 PM UTC

rent likelihood of sea nettles in
Chesapeake Bay and its major
tributaries, such as the Susquehanna and Potomac Rivers. These
maps are updated every Friday
and may be consulted online at
http://coastwatch.rioaa.gov/
seanettles.
As the existing forecasting
model is tested and refined,
Brown and his colleagues will add
to it other variables known to affect sea nettle concentrations, such
as wind speed and depth of the
water. Eventually, they hope to
predict the effect of climate change
on sea nettle concentrations, by
analyzing the effect of that change
on the specific variables relevant to
the nettles. Extending the technique to other organisms will be
more difficult, they note, because
other factors, such as nutrient

concentrations, would have to be
taken into consideration, and
those are not as easily monitored
on a continuing basis.
HAPPY ANNIVERSARY TO THE
AIR CONDITIONER

On 31 July 2002, the high temperature was 96°F in Tulsa, Oklahoma;
94°F in Wilmington, Delaware;
93°F in Tucson, Arizona; and 85°F
in Green Bay, Wisconsin. Another
scorcher throughout the country
could only mean that people in
these cities and many others were
looking for relief from the heat.
Air conditioning is so pervasive
that we often take it for granted. It
is difficult to imagine a life without
that cool, comforting air, but before 17 July 1902, escaping the heat
was much more problematic.
Willis Carrier, a heating company

engineer, developed the first system that was successfully used to
cool air, which was installed on
that date in a printing plant in
Brooklyn, New York. Carrier refined his machine (patented in
1906 as the "apparatus for treating
air") and found numerous businesses that wished to offset the
summer heat, including bakeries,
movie theaters, and textile mills.
Homeowners were less receptive to the new invention. Many
people saw air conditioners as a
sign of weakness and/or ostentation. Franklin Delano Roosevelt
was an outspoken critic of them,
and playwright Henry Miller
wrote that conditioners were
"crutches which have paralyzed us.
We have not grown more human
through our discoveries and inventions, but more inhuman." Only
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AOT and spectral intensity. Fast scanning permits measurements from moving
platforms.
The 501 UV-Biometer, follows the CIE erythemogenic action spectrum more
closely than any commercial meter. Stability change <2% annually. Field life
exceeds 30 years, based on classic R-B meter built by same designers.
In use by over a dozen National Laboratories and Meteorological Services,
in over 25 countries.
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about 1% of residences in the
United States in 1950, but over
time, air conditioning was seen less
as a luxury and more as an integral
part of everyday life. This was due
in part to the realization that air
conditioners could increase the
productivity of workers, who no
longer needed to be sent home or
allowed to rest during intense
summer heat. Once the air conditioner became a standard piece of
office equipment, it quickly was
accepted in homes as well—nearly
80% of them have air conditioning
today. (The Carrier Corporation,
formed in 1915, benefited from
this attitude and grew into a $5 billion business by 1995.)
Still, the air conditioner is not
without its critics. Some note the
brownouts, power failures, and
other electricity problems created
by the operation of so many conditioners in hot months. More disturbingly, scientists have concluded that Freon—the coolant
used in many conditioners—is a
threat to the ozone layer. In 1995,
the Environmental Protection
Agency banned the manufacture
of Freon in the United States, lead-

ECHOES
V w The locals call this
the wind of 120 days,
meaning it will last 120
days, but there is no data.
W e only have their word
for it."
— M A J O R STEPHEN R O M O L O ,

responsible for weather
support to the coalition
operations in Afghanistan.
Locals say that the winds of
the annual sandstorms that
whip across the country's
mountains and deserts can
reach up to 150 km (95
miles) per hour. Like much of
Afghanistan, 23 years of
conflict has destroyed
the country's weather
forecasting equipment and
climate records.

ing to the development and use of
alternative cooling agents.
Despite these concerns, the
machines today are seen by some
as a potential lifesaver. Heat waves
are responsible for over 400 deaths
in the United States each year,
more than those caused by tornadoes, floods, and earthquakes

OURNALS ONLINE: TOPPING THE CHARTS
Allen Press, which prints AMS journals and hosts them online,
reports each month which articles receive the most "hits."
The following were the top five for June:
1. "A Statistical-Topographic Model for Mapping Climatological Precipitation over Mountainous Terrain." Journal of Applied Meteorology, 33, 140
(960 hits).
2.

"Explosive Instability of Vorticity Waves." Journal of Physical Oceanography,
27, 542 (348 hits).

3.

"Confidence Builders: Evaluating Seasonal Climate Forecasts from User Perspectives." Bulletin of the American Meteorological Society, 83, 683 (294 hits).

4.

"Analysis of a Mesoscale Gravity Wave Event Using Empirical Orthogonal
Functions." Earth Interactions, 6, I (286 hits).

5.

"Inferences of Predictability Associated with Warm Season Precipitation
Episodes." Journal of Atmospheric Sciences, 59, 13 (271 hits).

1282 | BAI1S- SEPTEMBER 2002

combined. In July of 1995, more
than 700 Chicagoans died from
the effects of heat. The majority of
these deaths occurred in homes and
apartments without air conditioning. Most cities now provide cooling centers that provide an airconditioned area during heat
emergencies. If the first 100 years
are any indication, it appears air
conditioners will only become
more pervasive in the future.
LOOKING AT CLOUDS
FROM A L L SIDES N O W

Research into cirrus clouds by
more than 450 scientists could lead
to improved forecasts of future climate change—forecasts of your
weather today, tomorrow, and
years into the future.
This summer, scientists from
NASA, NOAA, and other government agencies and institutions
conducted a field campaign in
southern Florida to investigate high
tropical cirrus clouds composed of
tiny ice crystals. Researchers hope to
determine how these clouds form,
how they limit the amount of sunlight reaching the surface of the
Earth, and how they trap heat rising from the surface and lower atmosphere. This key information
will provide data that will markedly improve our understanding of
these cloud systems, thereby improving the computer models used
to forecast global climate change
and its regional impacts.
The campaign included deployment of six aircraft to fly over two
surface sites at altitudes ranging
from near the surface to 70,000 ft.
(The cirrus tend to form between
20,000 and 60,000 ft.) A modeling
team supported flight planning
and preliminary data analysis to
help validate the instruments' integrity, and will perform subsequent modeling and analysis to
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High-altitude mission aircraft.

develop a more complete understanding of these cloud systems.
The aircraft will sample air
flowing into and being processed
by the cloud systems and will
evaluate the composition and
structure of the resulting cirrus
clouds. One of the six aircraft, the
NASA ER-2, will serve as a remote
sensing platform to support satellite measurements and to extract
details of the cloud structures.
Recent observations from
NASA's Terra satellite, with improved sensitivity to detect cirrus
cloud systems, suggest that cirrus
are present more than expected both temporally and
spatially across the planet.
Cirrus may act to warm or
cool the planet and the tendency toward warming or
cooling depends on the extent, duration, thickness and
location of the clouds.
Satellite observations can
assess the extent of cirrus.
Field campaigns, when
coupled with concurrent satellite observations, allow development of a detailed understanding of the evolution
of these cloud systems and
verification of satellite-deduced cirrus characteristics.
"Our objective is to find
out how ice clouds affect
global warming and climate
AMERICAN METEOROLOGICAL SOCIETY

change," said Eric Jensen, project
mission scientist at NASA Ames
Research Center, Moffett Field,
California. "The combination of
measurements and computermodeling studies will improve our
understanding of how cirrus
clouds may change in response to
other aspects of climate change,"
he explained. "For example, if the
Earth's surface heats up and thunderstorms become more intense,
will larger, thicker cirrus clouds be
formed? How might these regional climate events affect the
bigger picture?"

"Clouds are the largest source of
uncertainty in computerized global
climate models," Jensen said. "We
want to measure the ice crystal
sizes, cloud optical depths, and the
heating or cooling of the Earth's
surface caused by tropical cirrus
clouds, particularly those generated by intense storms." Optical
depth is a measure of the
visual or optical thickness of a
cloud.
The effort is called the Cirrus
Regional Study of Tropical Anvils
and Cirrus Layers-Florida Area
Cirrus Experiment (CRYSTAL-

BLIMPS IN THE STRATOSPHERE
If the Met Office's latest research works, there could be a new face
to telecommunications technology: the blimp. The Met Office is
working closely with two Brits who are attempting to fly helium
balloons to the edge of space in hopes that they could replace
satellites as providers of telephone and Internet services. The
balloons would sit in the stratosphere—between 7.5 and 37 miles
above sea level—maintaining their positions with solar-powered
propellers. While the technology has been tried and tested, the
limitations of solar power and a rudimentary understanding of
stratospheric weather systems have stalled use of the blimps.
The hope is that the meteorological tests will improve highaltitude forecasting techniques and hasten the use of commercial
satellite balloons. Mark Higgins, an innovations facilitator at the
Met Office, said that the blimps cost a fraction of what it takes to
send satellites up into space. The first cities to use the blimps
would be those near the Tropics, such as Singapore and Los
Angeles, where the stratosphere's weather is more predictable
and mild. Test balloons are scheduled for five years and once the
technology has been proven, it could be rolled out farther from
the equator, Higgins said.
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FACE). Partner government organizations include the National
Oceanic and Atmospheric Administration, National Science Foundation, the Department of Defense
Office of Naval
Research and the Air Force, and
the Department of Energy. The
Naval Air Facility, Key West,
Florida, is hosting the aircraft for
this research effort.
For more detailed information
about CRYSTAL-FACE, visit
the NASA Web site at http://
cloud I .arc.nasa.gov/crystalface.
A R C T I C O Z O N E LAB
SHUTTING D O W N

Canada is closing a unique federal
ozone observatory near Eureka on
Ellesmere Island due to budget

cuts. The high-tech station, which
opened with fanfare only 10 years
ago, has allowed scientists to forecast the worsening ozone depletion
and issue calls for action, such as the
banning of more chemicals that lead
to ozone depletion. The federal environment department has decided
to close operations to save an estimated $300,000 a year for the "cashstarved meteorological service."
"The closing could not have come
at worse time," said Michael Kurylo,
a top U.S. atmospheric scientist who
heads a global network of ozone observatories. "The Eureka station is
one of only two fully equipped
ozone observatories in the high Arctic and the most valuable because of
its unique location," said Kurylo.
An independent international

panel that reviewed the research
program of the Meteorological
Service of Canada also stressed the
importance of the observatory to
the world, according to an article
in the Toronto Star. Because climate change is expected to worsen
ozone depletion the measurements
made at Eureka "are a clear Canadian priority," the panel concluded
on a recently published report.
"It's a sad commentary on the
state of affairs for the funding of
science when $300,000 a year is too
much for something as important
as Eureka," Kurylo said.
For more on this story, see the
August issue of the AMS Newsletter online at www.ametsoc.org/
ams (select "AMS Newsletter" at
the navigation area).

C I A S T A Director/Research Professor
C o o p e r a t i v e I n s t i t u t e f o r A t m o s p h e r i c Sciences and Terrestrial Applications
Position # 20-003
Desert Research Institute (DRI) seeks to fill a combined position of Director of the Cooperative Institute for
Atmospheric Sciences and Terrestrial Applications (CIASTA) and Research Professor. The Director position will be
funded at the 50% FTE level. A Research Professor position at the Associate or Full rank will provide the remaining
funding. The location for this position can either be DRI's Northern Nevada Science Center in Reno or DRI's
Southern Nevada Science Center in Las Vegas.
DRI is an internationally recognized environmental research institution and a component of the University and
Community College System of Nevada (UCCSN), which includes the sister organizations of the University of Nevada,
Reno and the University of Nevada, Las Vegas.
CIASTA is a collaborative effort between the UCCSN, represented by DRI, and three line offices of the National
Oceanic and Atmospheric Administration (NOAA): the Office of Oceanic and Atmospheric Research (OAR); the
National Weather Service (NWS); and the National Environmental Satellite, Data, and Information Service (NESDIS).
Qualifications: Ph.D. in Atmospheric Sciences or related discipline (for additional qualifications and submittal requirements please see detailed position announcement at www.jobs.dri.edu)
Salary and startup package is commensurate with experience. DRI provides an exceptional benefits package (see
benefits summary at www.dri.edu/Admin/HRybenefits.htm). Review of applications will begin on September I, 2002.The
desired start date is November I, 2002. To learn more about DRI, visit our Web site at www.dri.edu or call 775/673-7431.
DRI is an AA/EEO employer. We hire only U.S. citizens and, unless a funded project requires special security clearance,
those authorized to work in the U.S.
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LIGHTNING STRIKES

It happens in two-millionths of a
second, yet so much can be learned
from one lightning strike if it is
strategically placed.
The North Florida Weather
Association traveled to a secluded
100-acre section of Camp Blanding
near Starke, Florida, home to The
University of Florida's International Center for Lightning Research and Testing. The only facility of its kind in North America,
the ICLRT is home to the research
of Martin Uman, professor and
chairman of The University of
Florida's Electrical and Computer
Engineering Department in
Gainesville, Florida.
Each summer at the ICLRT, an
average of 80 rockets, trailing Kevlar
covered copper wire, are sent into
the atmosphere with the hope of
triggering a lightning strike. Uman
said you have to convince the
cloud it wants to connect. Nearly
60% of the time, he says, it does.
Winters in Uman's Gainesville office are spent pouring over the data.
The research in Florida's Lightning Alley should help improve
our knowledge of the physics of
lightning, as well as test its behavior and effects on power lines, airport runway lighting systems, and
homes. Funding for the projects
comes from Florida Power and
Light, the Federal Aviation Administration, and the National Science Foundation. Researchers
have used the site to test the possibility of lightning strike detonations of highly explosive materials.
The ICLRT is also home of the
world record 17-ft fulgurite, a
glassy rootlike tube formed when
a lightning stroke terminates in
dry, sandy soil.
When asked about his most significant findings, Uman rememAMERICAN METEOROLOGICAL SOCIETY

Lightning experiments at The University of Florida's International Center for Lightning Research and Testing.

features a large area of positive
charge in the upper region and
anvil of the storm, where temperatures are less than -20°C. Below
that, there is an area of layered
negative charge where temperatures are between -20° and -10°C.
—BETSY KLING
North Florida Weather Association Finally, near the base of the storm
is a smaller region of positive
charge.
CLOUD-TO-GROUND LIGHTNING
Carey said that one theory of
Larry Carey spoke to the Central
North Carolina chapter on "The how this charge distribution develRelationship between Severe ops is a convective mechanism
Thunderstorms and Polarity of where the air motions separate and
Cloud-to-Ground Lightning" in carry charge. Currently, most scientists favor a precipitation-based
April.
Carey, an assistant professor of mechanism. One such mechanism
meteorology in the Department of is the noninductive charge (NIC)
Marine, Earth, and Atmospheric theory, where rebounding colliScience at North Carolina State, sions between large and small ice
gave an overview of the typical be- crystals in the presence of superhavior of cloud-to-ground (CG) cooled water result in positively
lightning in "ordinary" (non- charged ice crystals in the anvil and
severe) thunderstorms, and then negatively charged graupel at
followed with some case study data midlevels.
Several case studies showing
of CG lightning in severe thunderstorms along with a climatology of lightning charge distribution
around severe thunderstorms were
severe thunderstorms.
The idealized electrical struc- presented, including the Plainfield,
ture of an ordinary thunderstorm Illinois, supercell that produced an
bered his research in the early and
mid-1970s, which led to the National Lightning Detection Network, developed at the ICLRT
with the help of researchers from
The University of Arizona.
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F5 tornado in August 1990. Carey
noted a study by Seimon (1993)
that showed that just prior to
tornadogenesis, 80%—100% of the
CG lightning carried a positive
charge, while after the tornado occurred, negative lightning became
more predominate.
During the Spencer, South Dakota, F4 tornado in May 1998, the
peak positive flash rate (18 CG
strikes per minute) occurred while
the F4 tornado damage was taking
place. This is in contrast to other
"anomalous" storms, where the
change from predominately positive CG strikes to negative occurs
prior to tornadogenesis, such as
the Plainfield storm.
Carey then presented a climatology of significant severe weather
events trying to correlate their
presence with the presence or absence of positive CG lightning.
First, he noted that the density of
sensors in the National Lightning
Detection Network (NLDN) is
higher in the Southeast than other
regions of the United States. When
looking at the lightning data in this
region, a high number of low peak
current positive CG flashes are
seen. He speculated that these are
likely misidentified intracloud
flashes and should be removed
from the analysis.
Carey said that statistics were
based on over 68,000 events. One
significant result is that 80%-90%
of the severe reports were associated with storms where the percentage of positive CG lightning is
less than 50%. Carey noted that
storms were categorized as predominately negative (>90% negative CG lightning), predominately
positive (>50% positive CTG
lightning), and high-frequency,
predominately positive (>50%
positive CG lightning and >0.01
km-2 h-1 flash density).
BAflfr
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Results of this classification
show that in the eastern United
States most severe storms have
"typical" CG lightning behavior,
which is primarily negative. In the
southern plains, 30%-40% of the
severe storms are accompanied by
predominately positive CG lightning, while in the northern plains,
more than 50% of the severe
storms are accompanied by primarily positive CG lightning.

Carey concluded that in the
northern plains positive CG lightning is common in severe thunderstorms, is more rare in the southern plains, and is extremely rare in
the eastern states. He also noted that
the amount of positive CG flashes
is not related to the intensity of severe weather, such as hail size or
the F-scale rating of a tornado.
— M I C H A E L J. BRENNAN

Central North Carolina chapter

CHASING HURRICANES DURING C A M E X

During August and September
2001 scientists from NASA, several universities, and other research institutions conducted the
Fourth Convection and Moisture
Experiment (CAMEX-4). As a

Central Florida chapter annual
banquet in June.
Laing described the dropsonde
operations (including a movie of the
dropsonde journey from aircraft
through the eye of a hurricane), how

Arlene Laing on the N A S A DC-8 preparing a dropsonde for launch on
10 Sep 2001 during a mission to take measurements for Hurricane Erin.

member of the dropsonde team,
Arlene Laing, assistant professor
of meteorology at the University of
South Florida, was in an opportune position to offer a deeper insight into field observations of
hurricanes. She spoke about her
role in the experiment at the West

the dropsonde measurements compared with radiosondes, and their
impact on hurricane science. She
said that one of the highlights of the
experiment was the ER-2 pilot nailing a drop through the eye of Hurricane Erin, generating the first
thermodynamic profile of the eye of
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MC1WC'
a hurricane from the stratosphere.
The pilot's comment on the historic
drop was, "A triumph of coordination, technology, and communication." CAMEX-4 also made dropsonde history with the first drop
through the eye of a hurricane
(Erin) from the stratosphere and the
first real-time transmission of dropsonde data for assimilation into prediction models.
In addition, Laing presented
brief overviews of the storms observed during CAMEX including
photos and video clips from inside
the storm. Among the most exciting
phenomenon captured on video was
not a hurricane but a tornado that
formed close to the CAMEX base in
Jacksonville, Florida. USF meteorol-

ogy students
ECHOES
were able to
•
• I'm not sure what the odds are. I think it's
share those exon par with winning the lottery—of course, I'd
periences virturather have won the lottery."
ally through the
— G R E G PHELPS, one of four men struck by lightning at
Internet. Armed
the Neumann Public Golf Course in Green Township,
with a digital
Ohio. The victims were struck as they stood on a hill
camera
and
near the sixth hole, waiting out a storm. The men, who
laptop, the inappear to have suffered no permanent damage, believe
structor posted
the lightning hit the tree near where they were standing.
daily bulletins to
the project's
Web site, http://luna.cas.usf.edu/ whom they submitted questions by
~alaing/camex4, which served as e-mail. Students were able to relate
the stimulus for class discussions the observation, research, and theoand laboratory exercises. Students retical components of hurricane scilearned about the science objec- ence to their immediate environtives and instruments operations ment in Florida.
from the scientists on their
— A N D Y JOHNSON
"adopted" instrument team to
West Central Florida chapter

WEATHERCASTING
TWENTY YEARS O N THE AIR
BY PAMELA G . GRUBE

W

hen I arrived at The W e a t h e r C h a n n e l
(TWC) in the fall of 1982, a mere 6 months
after startup, everything was new. As with
any company that is new, the earliest days were full
of experimentation, creativity, and most of all excitement. The on-air presentations were spontaneous
and often entertaining in a very diverse way, as the
station searched for the consistent look that has become its stock in trade. Of course, any time you have
more than one meteorologist together in a room you
automatically have excitement and enthusiasm about
the weather. When these two elements came together
in the same place at the same time with active
weather, the atmosphere was lively indeed. Holidays
provided especially fertile ground for innovation (and
antics). At Christmas, Santa Claus could be found
popping up on maps and in the studio. Halloween

PAMELA GRUBE is an assistant professor of meteorology at Lyndon
State College in Lyndonville, Vermont.
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was always fun, as we brainstormed scary locations
to place on the forecast map. To this day, whenever
anyone mentions Caribou, Maine, I think Cari-Boo!
The main strength of the station, to my way of
thinking, has always been the energy of the people
who work there (which, it goes without saying, could
only happen thanks to the continuing commitment
and financial support of the parent company, Landmark Communications). As a forecaster behind the
scenes for 12 years, I know that the end products that
serve TWC's watching, listening, and reading public
are the result of the efforts and dedication of an army
of people, including meteorologists, producers, artists, engineers, and those in sales and on-line products, to name just a few. Motivated by a love of their
profession and a shared enthusiasm for the weather,
they work in teams to bring together every days weather
stories in an understandable and authoritative way.
Those in operational meteorology or television
know that work proceeds on a 24-7 basis, and this was
the case at TWC long before the expression became
fashionable. This, of course, means everyone gets an
SEPTEMBER 2002 BAITS' I 1 2 8 7
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opportunity to work their fair share of holidays, including the major ones like Christmas and New Years
Eve. I have surreal memories of working over Christmas at TWC in Atlanta, making maps to the tune of
"Christmas in Dixie," and munching sandwiches provided by the company to those holding down the fort
and celebrating in their own unique way.
The other strength, and one which has sold the
American public on the value of the broadcasts, is the
ability to channel this energy and rise to the occasion
when blockbuster weather events materialize. The
weather is ever changeable and dynamic; that's why
we as meteorologists chose it as our career, and the
one certainty is that every now and then conditions
will conspire to produce a Hurricane Andrew or
Oklahoma City tornado outbreak. The public knows
that The Weather Channel will be there—warning,
advising, and reporting, and explaining when these
events come to fruition.
The event I will remember most is the Blizzard of
'93, because that event struck our relatively "im-

^Vr\f NATIONAL ACADEMIES^
tothe Nation on Science, Engineering, and Medicine
Postdoctoral Research Awards
Senior Research Awards
Summer Faculty Fellowships
Davies Teaching Fellowships
Ellison Medical Foundation Fellowships
Advisers

mune" location in Atlanta, Georgia. As with any
strong synoptic system, it was advertised by the computer models well in advance. We were prepared for
a storm, and a huge one at that, but having our base
of operation impacted added another layer of challenge. We were in for some snow, not paralyzing
amounts by the standards of many locations, but
enough to bring the city to a standstill, and knock out
power for a time. Not being able to budge our vehicles (no plows were available to clear the parking
lots), we walked to a nearby hotel to catch a few hours
of sleep before trekking back through the snow to
cover the next shift. Then, as with each successive and
preceding event, the rank and file did what was necessary to keep the show on the air and to be the reliable source of weather information upon which the
public has come to depend over the last 20 years.
Happy Birthday, TWC! (And yes, I will always remember John Hope very fondly as a wonderful coworker and a good friend—I will miss him very
much.)

Battery-powered
phased-array
wind profiler.
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CONGRESSIONAL SCIENCE FELLOWSHIP
WASHINGTON, D.C.
September 1, 2003-August 31, 2004

Are you
fascinated by
w h a t goes on
in Washington?

Would you like
to be involved
in making
science policy?

THE PROGRAM

WHO IS ELIGIBLE

•

Work in Congress on
science policy issues

•

•

Choose from a wide
variety of positions
within Congress

Ph.D. or equivalent
in the atmospheric
or related sciences

•

AMS Member
(or applying)

•

Stipend of $ 5 0 , 0 0 0

•

U.S. citizen

•

Moving and travel
expenses up to $ 10,000

(Federal employees are not eligible)
Applicants should be comfortable
working under demanding deadlines

SPONSORED BY
The American Meteorological Society and
University Corporation for Atmospheric Research

REGISTRATION INFORMATION IS ON THE AMS WEB SITE
http://www.ametsoc.org/ams/atmospolicy/2003congressionalfellow.html
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PAPERS OF NOTE
ADAPTIVE GRID MODELING FOR

tational fluid dynamics and highHURRICANE FORECASTS
resolution gridding technologies
Hurricanes are intense storms that with numerical weather predicspan a breadth of scales from lo- tion. OMEGA uses an adaptive tricalized convective that dominates angular grid that can automatithe redistribution of heat and cally provide higher resolution
moisture to the regional circula- where required—either by static
tion that dominates the track of surface features or due to dynamic
the storm. Most operational changes in the atmospheric
weather forecasting systems utilize environment.
grid structures that are fixed and,
We recently applied OMEGA
hence, their utilization of compu- to forecasting the tracks of two histational resources is less than op- toric hurricanes—Floyd (1999)
and Georges (1998)
—and six operational storms in
2000 for a total of
20 forecasts. These
forecasts exploited
both the static as
well as the dynamic
grid adaptation options in OMEGA.
The OMEGA mean
track error for all
twenty forecasts of
101, 140, and 298
km at 24, 48, and
72 h, respectively,
represents a significant improvement
over the National
Hurricane Center
O M E G A uses a dynamically adapting, unstructured
1998 averages of
triangular mesh to automatically maintain high
156, 268, and 374
resolution where required by the physics. In this
image, the wind speed (color) is shown for hurri- km, respectively. In
cane Floyd (1999) along with the original O M E G A a direct comparigrid and (inset) a portion of the grid 48 h later show- son with the GFDL
ing how the high-resolution region has been main- model, OMEGA
tained around the storm. (The observed storm
started with a contrack at 6-h intervals is shown by the symbols.)
siderably larger position error yet
came within 5% of
timal when fast-moving systems the GFDL 72-h track error.—S. G.
traverse the computational do- GOPALAKRISHNAN (SCIENCE APPLICAmain. The Operational Multiscale TIONS INTERNATIONAL CORPORATION)
Environment model with Grid AND COAUTHORS. "An Operational
Adaptivity (OMEGA) is an atmo- Multiscale Hurricane Forecasting
in the July
spheric simulation system that Systemappearing
links the latest methods in compu- Monthly Weather Review.

CHAOS AND C L O U D MODELS

Results from over 700 cloud-scale
model runs indicate that, in some
cases, differences in the initial
soundings that are smaller than
can be measured by the current
observing system result in unexpected differences in storm longevity. In other cases, easily measurable differences in the initial
soundings do not result in significant differences in storm longevity
(see figure). Unfortunately, there
appears to be no set of parameters
that can be used to determine
whether or not the initial sounding
is near some part of the cloud
model parameter space that displays this sensitivity. Our results
suggest that this is due, at least in
part, to the nature of cloud-scale

Soundings derived from Mesoeta
forecasts over the Memphis, Tennessee, area valid at 1800 U T C 14 Jul
1995. Black and gray soundings are
s e p a r a t e d by 53 km. W i n d s are
shown in m s-1 on the right-hand side.
Half barbs are 2.5 m
full barbs are
5 ms"1, flags are 25 m s-1. Bulk parameters for each sounding are provided
in the boxed inset, along with the
modeled storm lifetime in min. The
units for C A P E , SREH, and BRNSHR
are J kg-1 or, alternatively, m 2 s-2. The
thermodynamic and kinematic differences between these two soundings
are considerably less than can be
measured.
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AMS 2003 SUMMER POLICY COLLOQUIUM
WASHINGTON, D . C .
1-10 June 2003

PURPOSE

WHO SHOULD ATTEND

• Ensure continuing ability of
weather and climate services
and sciences community to
meet changing societal
needs

• Midlevel managers in
government and industry

• Build effectiveness of
meteorological community in
policy arena
• Acquaint present and future
leaders with policy process

• University faculty members
• A few graduate students of
exceptional leadership
potential will be accepted
through a national
competition.

• Build cadre of leaders
PAST PARTICIPANT COMMENTS
"Overall, fantastic job—I felt like I was witnessing history/7
"Excellent course! Will influence me the rest of my career!"
"My goal in attending was to learn about the policy process and I have learned a ton here."

PLAN EARLY TO PARTICIPATEREGISTRATION INFORMATION IS ON THE AMS WEB SITE
http://www.ametsoc.org/ams/atmospolicy/colloquiumsummer2003.html
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ECHOES
Basically the last time I
saw the sun was when I went
to Thailand in March. Today
I'm just thinking how miserable it is and I need a holiday.
Psychologically it just kills you.
. . . Your whole frame of mind
just goes down."
—PATRICK O'GRADY, o n t h e

consistently rainy weather that
inundated Ireland throughout this
spring and early summer. Normally a dry month, May was the
rainiest in 20 years in most parts
of the country, with rainfall up to
220% greater than normal. June
and July were much the same.
Travel agencies in the country
reported brisk business on tours
to sunny locales.

models themselves. Cloud models
must solve a set of nonlinear partial differential equations. That
such sets may constitute a chaotic
system is well known. In addition
to this, cloud models must also parameterize irreversible processes
that are not explicitly resolved. Examples of parameterized processes
include turbulent mixing and precipitation, among others. Such
processes are activated based on
trigger threshold values, so if one
sounding results in an arbitrarily
close approach to a trigger point
while another, nearly identical
sounding, results in exceeding the
trigger point by an arbitrarily small
amount, the two model solutions
can rapidly diverge. Since different
cloud models share similar philosophies, if not similar design, this
sensitivity to initial soundings
places a fundamental limit on how
well the current slate of cloud-scale
models can be expected to perform
as explicit forecast tools.
Given these results, it is not
clear that using state-of-the-art

cloud-scale models as explicit forecasting tools is appropriate.
Whether or not the atmosphere or
the models constitute formally
chaotic systems cannot be known
absolutely. In either case, the observed behavior of the numerical
cloud model remains: indistinguishably small variations in the
initial sounding can lead to disproportionately large differences in
the modeled storm. However,
cloud model ensembles may help
address some inescapable problems with explicit forecasts from
cloud models. The most useful application of cloud-scale models in
operational forecasts may be
probabilistic, using the models as
members of ensembles, a process
that has been demonstrated for
models of larger-scale processes.
— K I M B E R L Y L . ELMORE

(CIMMS/

UNIVERSITY OF O K L A H O M A ) , D A V I D
J.

STENSRUD,

AND

KENNETH

C.

"Explicit Cloud-Scale
Models for Operational Forecasts: A
Note of Caution," appearing in the
August Weather and Forecasting.
CRAWFORD.

A STEEP SNOW GRADIENT

lumbia, which reported no snow.
So, why was there no snowfall over
northern Missouri?
Analysis of this snowstorm reveals a sharp decrease in snowfall
totals from south to north. For example, over 25 cm (12 in.) of snow
fell at Springfield, Missouri, while
two counties to the north, less than
5 cm (2 in.) fell. Such steep declines in snowfall totals over short
distances are often attributed to
correspondingly abrupt changes in
the forcing for upward motion.
However, analyses confirm that
the focused release of instability
was not responsible for the large
snowfall gradient on the northern
boundary of the snowfield. Evidence supporting this statement
lays in the near lack of lightning
observed either by human observers or the National Lightning Detection Network with this event.
Also, frontogenesis (which can
also lead to snow banding and
strong gradients) was weaker than
expected, even at the height of the
snowstorm.
Instead, the placement and orientation of airstreams from the
north and south—components of
a zone of deformed pressure patterns—ultimately defined the large

The morning of Sunday, 14 March
1999 dawned white with snow
across southern Missouri, while
the n o r t h e r n
part of the state
received hardly
a flake, in spite
of forecasts to
the contrary.
Warned of potentially heavy
snowfall over a
day in advance
were several
population
centers in central Missouri,
including the
cities of St. Radar summary at 1200 U T C 14 Mar 1999 (from the
Louis and Co- N C D C online archive).
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snowfall gradient across southern
Missouri. A warm, moist, southerly
airstream from the Gulf of Mexico
created a trowal (trough of warm
air aloft), which turned westward
over southern Missouri. Farther
north, a cold, dry, descending airstream associated with a trough in
the northern flow regime turned
westward over central Missouri,
alongside the trowal airstream. The
delimited flow of moisture meant
that precipitation was concentrated, not widespread. As a result,
snowfall totals of over a foot affected parts of 13 southern Missouri counties, while 1-2 counties
to the n o r t h n o s n o w fell.—PATRICK
MARKET (UNIVERSITY OF MISSOURI—
COLUMBIA) AND DAVID CISSELL. " F o r -

mation of a Sharp Snow Gradient in
a Midwestern Heavy Snow Event,"
appearing in the August Weather
and Forecasting.
LAPSE RATE TRENDS
AND CLIMATE
VARIABILITY

During the past 20
years satellite measurements of global tropospheric temperature
have risen more slowly
than surface air temperature. As a result,
the surface to lower tropospheric lapse rate has
increased 0.12 K decade4 from 1979 to August 2001. However,
during the preceding
15 years, lower-tropospheric temperature
(recorded by radiosonde measurements)
warmed faster than the
surface—a decrease in
the lapse rate. Although
both lapse rate trends
are subtle, they raise
questions about our un-

derstanding of climate
change throughout the atmosphere. Our recent research demonstrates that
neither the recent increase
nor the previous decrease
of lapse rate can be explained in terms of the
Zonal average of trends of surface (red) and
major modes of climate
lower-troposphere (blue) temperature bevariability alone.
tween 1979 and Jan 2000. Dashed lines show
We find that a substanthe raw trends, solid lines the trends after
tial fraction of winter-toremoving the most important modes of variability. Note that the trends disagree mainly
winter lapse rate variabilin the Tropics and subtropics. The results
ity in the Northern
show that the modes of variability considHemisphere mid-to-high
ered in this study cannot explain the differlatitudes is dynamically inence between surface and lower-tropoduced. In the Tropics and
spheric temperature trends.
subtropics, a distinctive
signature of El Nino is apparent in the interannual varia- the observed trends in lapse rate
tions in lapse rate. However, nei- (see figure). The combination of
ther these nor other structured strong surface warming and very
modes of variability can explain small tropospheric warming in the
Tropics and subtropics
over the recent 21 years
is extremely unusual in
the context of monthto-month variability, in
which surface temperature anomalies generally are enhanced aloft.
For comparison, a
coupled climate model
Doctoral Research Fellowships in
can simulate this enOcean Engineering and
hancement and the
month-to-month deInstrumentation
viations from it realistiOn the basis of an application to the Foundation in
cally. However, it
the form of a research proposal, awards will be
couples interdecadal
made to doctoral candidates enrolled in academic
institutions located in the United States and Canada.
surface and lower-troThe award will consist of a grant of $25,000.
pospheric temperature
Several awards will be made each year. Completed
applications must be received by January 15th 2003.
variations much more
tightly than observed.
For additional information, please contact:
Dr. George A. Maul, Administrator
We conclude that
Ocean Engineering & Instrumentation Fellowship
modes
and well-underFlorida Institute of Technology / Link Building
Department of Marine & Environmental Systems
stood mechanisms of cli150 West University Boulevard
mate
variability explain
Melbourne FL 32901 USA
neither the recent inWebsite: http://www.fit.edu/dmes/link
crease in lapse rate nor
Telephone: 321-674-8096 Email: gmaul@fit.edu
the preceding decrease.
Therefore, other expla-
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nations are needed for
the observed trends in
lapse rate. Possibilities
include processes that
influence lapse rate but
are not associated with
an identifiable pattern
(and are not simulated
in the model), external
influences on climate,
errors in observations,
or a combination of

We hope to further
investigate ACLs and
related p h e n o m e n a .
Indeed, we have observed similar cloud
lines associated with
other estuaries, bays,
bights, as well as with
Gulf Steam meanders.
Our research could be
extended to those locations, possibly providing the f r a m e w o r k
for designing a largescale field experi-

those three.—GABRIELE
C . HEGERL ( D U K E U N I VERSITY) AND J O H N

M.

"Influence of
Patterns of Climate
Variability on the Difference between Satellite
and Surface Temperature Trends," appearing
in the 1 September Journal of Climate.

ment.—TODD D. SIKORA

WALLACE.

Channel I, 2, and 4 composite NOAA-12 A V H R R image from I 144 U T C I I O c t o b e r 1996 showing examples of single-band A C L s . One A C L is associated with
the Chesapeake Bay and the other is associated with
the Delaware Bay. T h e image was provided by the
Ocean Remote Sensing Group of the Johns Hopkins
University Applied Physics Laboratory.

C L O U D LINES OVER BAYS

National Weather Service Forecast
Discussions from Wakefield, VA
(AKQ), Sterling, VA (LWX), and
Mount Holly, NJ (PHI) at times
refer to mesoscale cloud lines that
are associated with the Chesapeake
or Delaware Bays. These phenomena, dubbed anomalous cloud lines
(ACLs), affect the cloud cover over
and down wind of their respective
bays, can produce convective precipitation, and have been known to
spawn waterspouts. Thus, transportation interests on, over, and
around the Chesapeake and Delaware Bays, should benefit from a
better understanding of the frequency of ACLs and the meteorological conditions that are conducive for the occurrence of ACLs.
Our research focuses on satellite and corresponding near-surface in situ observations of singleand dual-band ACLs (see figure
for an example of single-band
ACLs). These observations came
BAH5- SEPTEMBER 2002

from NOAA AVHRR imagery and
NOAA buoy and C-MAN data.
Our findings from the satellitebased investigation, covering January 1997-December 2000, show
that ACLs associated with either
bay occurred on roughly 3% of the
days examined, were more frequent during the onset of the cold
season, and that single-band ACLs
were, in general, more frequent
than dual-band ACLs.
The near-surface in situ investigation of the same period showed
that the average ACL for both bays
was associated with a larger downbay wind component than crossbay wind component and with a
negative air-sea temperature difference. On a month-by-month
basis, the ACLs of both bays
tended to be associated with abnormally large down-bay wind
speeds and negative air-sea temperature differences as compared
with their corresponding weighted
monthly norms.

( U N I T E D STATES N A V A L
A C A D E M Y ) AND D A V I D

M. HALVERSON. "Multiyear Observations of
Cloud Lines Associated
with the Chesapeake
and Delaware Bays,"
appearing in the August
Journal of Applied Meteorology.
MODELING C L O U D HALOS

Near cumulus clouds, humidity
can be enhanced even in air that is
cloud-free. This phenomenon was
recognized as early as 1949 and investigated by aircraft studies over
the next 50 years. These regions of
high humidity, termed cloud or
humidity halos, can extend out to
several cloud radii from the cloud
itself. Fundamental interest in
cloud halos arises from the effects
these may have on absorption of
radiation in the atmosphere and as
sites where, due to the high humidities, new particle formation
may occur. One particular issue is
the extent to which cloud halos
might be contributing to anomalous cloud absorption, that is actual
measured radiative absorption in
cloud fields that exceeds that predicted by numerical models.
We explored the dynamical development of cloud halos and their
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radiative impact on the atmosphere
through the use of state-of-the-art
dynamic and radiative transfer
models. Our simulations of cumulus clouds off the coast of California, in Hawaii, and Barbados reinforce earlier aircraft observations
in terms of the conditions conducive to halo formation and the extent of the high humidity regions.
The results indicate that the radiative absorption by halo regions is too
small to be a significant contribution to any anomalous absorption.
In August 2001, we measured
cloud halos around trade wind cumulus near Oahu, Hawaii. Those
aircraft-based measurements will
be r e p o r t e d in the f u t u r e .
—MIAO-LING

LU

(CALIFORNIA

INSTITUTE OF TECHNOLOGY), ROBERT
A.

MCCLATCHEY,

AND J O H N

H.

"Cloud Halos: Numerical
Simulation of Dynamical Structure
and Radiative Impact," appearing
in the August Journal of Applied
Meteorology.
SEINFELD.

OSCILLATIONS OF THE TROPICAL
STORM CANOPY

As a typical tropical storm develops, vigorous convection near the
vortex center penetrates vertically
to the tropopause and spreads radially outward to form a cirriform
canopy. A number of studies have
revealed a strong diurnal (24-h
period) cycle in the horizontal areal extent of the canopies above the
storms. The interpretation of the
diurnal oscillation of tropical cyclone cirrus canopies has conventionally rested on the assumption
that it is predominantly forced by
a diurnal oscillation in deep convection near the storm center. The
physical link between convection
and the areal extent of the canopy
has been assumed to be advective,
that is, increased convection results in increased upper-level outAMERICAN METEOROLOGICAL SOCIETY
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flow, which in turn leads to a greater
radial spreading of the canopy.
Our recent findings challenge
the idea that the diurnal oscillation
of the hurricane canopy is physically linked to a diurnal oscillation
in the central convection. Using IR
data from a sample of storms, we
show that a diurnal oscillation usually dominates the variability of
cloudiness in the region beyond
200 km from the storm center.
This is the region where the
canopy dominates the cloud field.
However, inside of 200 km the diurnal oscillation usually becomes insignificant. Inside of 100 km, where
the cloud tops above deep convection are measured, less than 10% of
the storms exhibit a significant diurnal oscillation in cloudiness.
While diurnal oscillations are
typically absent near the storm
center, cloudiness variability inside
of 100 km is often dominated by a
highly significant semidiurnal (12h period) oscillation. The phase of
the semidiurnal oscillation in the
central convective region remains
relatively fixed during the lifetime
of each storm and doesn't vary
from storm to storm. This fixed
phase strongly insinuates a mechanistic link between hurricane cen-

A-v

•u

tral convection and the semidiurnal atmospheric solar tide (S2).
Our results suggest the need for
revised hypotheses to explain the
mechanisms responsible for the
daily variability of h u r r i c a n e
cloudiness. We have constructed
two hypotheses. In the first, it is
shown that the observed diurnal
oscillation of the areal extent of the
cirrus canopy can be well explained using a very simple model
in the complete absence of a diurnal oscillation in convection. The
model describes an oscillation in
the hurricane's transverse circulation and is based on the assumption that the amount of nighttime
radiatively driven subsidence in
the canopy region beyond the central convective region increases
with increasing distance f r o m
storm center. This hypothesis relies on convection to create and
maintain the canopy, but the diurnal oscillation of the canopy is dissociated from the convection.
The fairly common presence of
a significant semidiurnal oscillation
in cloudiness above the central convective regions of hurricanes poses
the question of what might be causing it. Previous studies hypothesizing physical connections between S2

•

SUNSATIONAL EFFECT
The sun can change your golf game, but maybe not in the way
you would think. The blades of grass that make up golf greens
apparently like to point toward the sun. As the sun rises, the
grass will lay toward it. As
the sun crosses the sky, the
grass will turn and lay in the
opposite direction.
"You have to pay attention to that, because a lot of
the greens have a grain that
will break as the sun sets to
the west/' explained Dale Eggeling, an L P G A player for 25
years. She says that if the blades of grass have a shiny appearance to them, you are down grain and the ball will roll faster.
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UP, UP, AND AWAY FROM THE WEATHER
Steve Fossett needed a new strategy. The American adventurer was trying to make the first solo
balloon flight around the world, but had come up short five times (once when his craft was destroyed
by lightning). So he enlisted the aid of two meteorologists, Luc Trullemans and David Dehenauw of
the Royal Meteorological Institute of Belgium, who were able to guide Fossett away from and around
dangerous weather situations that had stymied him in the past. Touching down in Australia on 3 July
2002, he achieved his historic goal.
"Rather than helping us survive really nasty weather, they did a terrific job of looking ahead and
steering us around it," said Joe Ritchie, mission control chief of the voyage. In one example of the
role the weathermen played, Fossett used their advice and went below a line of thunderstorms in the
south Pacific, descending to only 400 ft above the ocean. Trullemans, who was the chief meteorologist for balloonists Bertrand Piccard and Brian Jones during their 1999 global circumnavigation, is
considered by many to be the premier ballooning meteorologist in the world.

I

^
and general tropical cloudiness have
suggested that the daily migration of
S2 results in a semidiurnal oscillation of near-surface convergence,
which, in turn, causes a semidiurnal
oscillation in cloudiness. The weakness and resulting criticism of these
studies has been partly due to ques-

tions regarding the physically
unreconciled phase lag between local convergence and local convective maxima. In our second hypothesis, we suggest a new mechanism
based on a semidiurnal oscillation of
local lapse rates associated with S2.
The coldest cloud tops and the least
stable lapse rates
occur roughly
simultaneously
at 0400 and
Your Equipment to Measure
1600 Local Solar
Rain Drop Size Distributions
Time, while the
warmest cloud
tops and most
stable lapse rates
occur at roughly
1000 and 2200
LST. This hypothesis is supported by previous work using
rawinsonde data
and is perhaps
more physically
reconcilable
than previous
hypotheses linking S2 and
cloudiness variability.—JAMES
P . KOSSIN ( U N I -

JOSS-WALDVOGEL Disdrometer

VERSITY OF W I S -

by Distromet Ltd.

CONSIN—MADI-
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"Daily

Hurricane Variability Inferred from
GOES Infrared Imagery," appearing
in the September Monthly Weather
Review.
MODELING DRYLINE MOVEMENT

In the south central plains of the
United States, a surface boundary
often develops between dry and
moist air masses. This dryline is
often linked to severe thunderstorms during spring and summer. By day the dryline boundary
typically moves eastward and its
slope steepens; by night it retrogrades westward and the slope relaxes. Conversely, the surface
winds in the moist air are strongest near midnight and weaken
during the day. Our modeling
studies indicate that b o u n d a r y
layer heating is sufficient to drive
the dryline and explain its diurnal
variation.
We examined the diurnal behavior of the dryline system with
a mixed-layer model to represent
the cool moist air capped by an inversion to the east of the line. We
refer to this inversion as the dry
front and the intersection of this
dry front with the terrain as the
dryline. The dryline advance is
most sensitive to the amplitude of
the surface heat flux relative to the
depth of the mixed layer and the
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"HURRICANE ANDREW"
(ACRYLIC PAINT O N STRETCHED CANVAS)

ARTIST: N E A L M . DORST

Neal Dorst's "Hurricane Andrew" painting was created based on "the descriptions and impressions of those I
know who went through the worst of [the hurricane]." The blue-green flashes in the painting were done with
spray paint and stencils "to give it an instantaneous, furtive feel."
Dorst is a meteorologist with NOAA's Hurricane Research Division in Miami, Florida, where he has worked
for 23 years, but he also has a Bachelor of Fine Arts degree from Florida Atlantic University. He has won numerous
photography awards at art shows around Florida. For more information about Dorst's photography and art,
contact him at AOML/HRD, 4301 Rickenbacker Causeway, Miami, F L 33149, or by phone at (305) 361-431 I.

strength of the inversion. Large
heat fluxes in combination with a
shallow mixed layer and a weak
inversion produce the greatest
dryline advance. The westward
surge of the dryline at dusk is most
sensitive to the amplitude of the
nighttime cooling: larger cooling
produces a larger surge. Entrapment tends to steepen the slope of
the dry front near the dryline but
has little impact on its eastward
advance.
AMERICAN METEOROLOGICAL SOCIETY

This sensitivity implies that accurate forecasting of the dryline
motion requires detailed knowledge of surface properties and the
ability to predict the cloud cover.
This sensitivity also suggests that
irregular features of the dryline,
such as dryline waves and bulges,
may owe their origin to variations
in terrain, surface properties, and
cloudiness. The model simulations
consistently predict a local maximum in the inversion height

(called a spike) near the dryline at
dusk associated with entrainment
and boundary layer convergence.
This process may be one of the
possible triggers for the deep convection often seen just to the east
o f t h e d r y l i n e . — P A T R I C K A . JONES
( T H E PENNSYLVANIA STATE UNIVERSITY) AND P E T E R R . B A N N O N .

"A

Mixed-Layer Model of the Diurnal
Dryline," appearing in the 1 September Journal of the Atmospheric Sciences.
SEPTEMBER 2002 B A I T S ' I 1 2 9 7
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The Vaisala LD-40 Ceilometer.

The World's Most Visible Provider of
Vaisala optical sensors are the best alternative to

sea. The newest forward scatter visibility sensor,

having someone on the spot to report the weather.

the Vaisala FS-11, is an excellent choice for airport

We are the world's leading provider of optical sen-

Runway Visual Range (RVR) applications, one of

sors for synoptic weather observation, meteoro-

the key parameters affecting aviation safety.

logical research, and avi-ation and road safety.

The Vaisala present weather detectors are used

Around the world, Vaisala visibility meters are

worldwide in synoptic weather and road weather

accurately evaluating Meteorological Optical Range

applications and measure visibility as well as a

(MOR) in every kind of climate. On land and at

wide-range of precipitation types.

Vaisala Inc., 100 Commerce Way, Woburn, MA 01801-1068, USA, Tel. (781)
933 4500, Fax (781) 933 8029
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Introducing the Vaisala FS11 Visibility Sensor, a new forward scatter sensor.

Optical Sensors
The Vaisala LD-40 is a special long-range ceilometer for cloud detection and atmospheric profil-

LIDAR technology to detect clouds, precipitation
and other obstructions to vision.

ing. Operating up to 43,000 feet (13 km), it's the

Every Vaisala optical sensor is easy to maintain,

ideal meteorological research tool for measuring

very reliable, and easy to integrate in weather

cloud height up to high cirrus.

observation systems large and small.

We also offer the Vaisala CT25K, the world's
most field-proven laser ceilometer for measuring

To investigate our range of optical sensors, visit
www.vaisala.com. It's just a click away!

cloud height and vertical visibility. It employs

<•> VAISALA
www.vaisala.com
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PRODUCTS
ENVIROTECH ANNOUNCES

information may be found online
at www.envirotechsensors.com.

N E W VISIBILITY SENSOR

EnviroTech Sensors, Inc. of
Clarksville, Maryland, announces
Sentry™, a new visibility sensor
that brings high levels of performance for a reasonable price.
Sentry is an infrared, forward
scatter sensor that builds on the
findings of years of visibility sensor testing by the National
Weather Service and Federal Aviation Administration. Technical
papers published by these organizations state the need for a 42°
scatter angle for optimal performance in fog and snow as well as
downward-looking heads to reduce lens blockage by blowing
snow. Sentry has both of these design elements.
Key features include: 16 km (10
mile) range, flexible power and output options, field repairable with test
points and indicators, EMI and
surge protection on power and signal lines, and easy installation and
field calibration. Additional sensor

W E A T H E R D A T A ' S LIGHTNING
FORECAST SYSTEM

StormVision with Lightning, developed by WeatherData, Inc.,
predicts where lightning strikes are
likely to occur by evaluating radar
and data over wide geographic locations. It is based on an algorithm
that analyzes radar data to locate
areas where cloud tops extend
above a predetermined temperature threshold and have sufficient
radar reflectivity (i.e., density) to
create cloud particles with high
electrical charge. These are designated as "electrified" areas with
great lightning potential.
The radar data is tracked across
at least two time periods, and the
algorithm predicts the location of
the potential lightning area at 10,
20, and 30 minutes into the future.
As the science of computer modeling of thunderstorms advances,
it may eventually be possible for

the system to predict lightning
hours in advance.
The algorithm analysis of
StormVision with Lightning differs from existing products offered
by the National Lightning Detection Network that try to plot a fu-

A s c r e e n s h o t from W e a t h e r D a t a
Inc.'s StormVision.

ture path for lightning either by
measuring electrical activity in the
atmosphere over a particular point
or by tracking where strikes have
previously occurred. For more information visit their Web site at
www.weatherdata.com.

ABOUT OUR MEMBERS
Steven L. Mullen has been appointed head of the Department of
Atmospheric Sciences and director of the Institute of Atmospheric
Physics at The University of Arizona in Tucson, Arizona.
Mullen received his B.S. degree
in mathematics with honors in
1975 f r o m the California State
Polytechnic University in Pomona,
California, and his M.S. and Ph.D.
degrees in atmospheric sciences in
1978 and 1985, respectively, from
the University of Washington.
Mullen has a u t h o r e d or coauthored more than 40 reviewed
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publications on numerical weather
prediction and the use of ensemble
methods in weather forecasting, and
he is currently an
associate
editor of
Weather
and Forecasting. He
also serves
Steven L. Mullen

as

cochief
scientist of
the ONR Directed Research Initiative on Predictability in the Ocean
and Atmosphere.

Charles D. Keeling was one of the
15 recipients of the National Medal
of Science in 2001. The medals,
which are administered by the National Science Foundation, are the
nation's highest science awards.
The National Medal of Science has
been presented to 401 scientists
and engineers since 1959.
Keeling was recognized for his
"pioneering and fundamental research on atmospheric and oceanic
carbon dioxide, the basis for understanding global carbon cycle
and global warming." He is a professor of oceanography with the

SEPTEMBER 2002
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ogy in Hamburg, Germany, and as the last 250 years at global and rea professor of geophysics at the gional scales." He is the director of
external affairs at the University of
University of Hamburg.
The John Dalton Medal was East Anglia's climatic research unit
presented to Efi Foufoula- in Norwich, United Kingdom.
Georgiou, professor
Emmanouil N.
of engineering and
Anagnostou, assistant professor in
At its 27th general assembly in director of the St.
the University of
Nice, France, in April, the Euro- Anthony Falls Laboratory
of
the
UniverConnecticut's Depean Geophysical Society prepartment of Civil and
sented several awards. Several sity of Minnesota,
Environmental EngiAMS members were among the Twin Cities. She was
acknowledged for
neering, was the rerecipients.
cipient of the Plinius
Klaus Hasselmann received her "outstanding
Medal. He was honthe Vilhelm Bjerknes Medal for his contributions to the
ored for his "out"pioneering contributions to the understanding of
space—time
precipistanding achievetheory and modeling of ocean—atEfi Foufoula-Georgiou
tation
variability."
ments
in combining
mosphere interaction and climate
variability, which have improved
Peter D. Killworth received meteorology and hydrology to imour ability to predict ocean waves the Fridtjof Nansen Medal in prove our knowledge and underand detect climate change." He re- recognition of his "many far- standing of natural hazards."
tired in 2000 as a director of the reaching contributions to theoMax Planck Institute for Meteorol- retical oceanography which have The National Academy of Sciences
s i g n i f i c a n t l y elected 72 new members in April
enlarged our at its 139th annual meeting, bringunderstanding ing the total number of active memMeteorology Training
of the processes bers to 1907. Among those elected
Rapid Weather's Meteorology Training Center provides
d e t e r m i n i n g were the following AMS members:
pre-employment and professional development training
ocean circula- Veerabhadran Ramanathan, Vicfor operational meteorologists.
tion." He is an tor C. Alderson Professor of ApOur pre-employment training is designed for individuals
Individual
plied Ocean Sciences and professor
who have completed their junior or senior year in an
Merit
Scientist
of atmospheric and climate sciences
undergraduate program, and for graduates. Once you
and
professor
of
at the Scripps Institution of Oceancomplete our 8-week program you will be able to enter
the workforce with the confidence and skills you will
oceanography ography at the University of Californeed to succeed. We'll even help you find a job.
at the South- nia, San Diego;
ampton Ocean- Stephen
Professional development training is available online,
H.
at your site or at our Rapid City training facility. Our
ography Centre Schneider, proworkshops are designed to improve your skills and
in the United fessor in the
increase your knowledge.
Kingdom.
Biological SciWe also provide contract meteorological support
ences
DepartThe Hans
services to commercial weather services. Our
ment and the
Oeschger
professionals will help your company provide coverage
to your clients on weekends, holidays and overnight.
Medal went to Institute for InServices are available through Rapid Weather or
Philip D. Jones t e r n a t i o n a l
meteorologists are available temporary-to-hire.
for his "out- Studies at Stan- Brian Hoskins
Rapid Weather
standing con- ford University;
tribution
and and Brian Hoskins, professor of
Meteorology Training Center
429 Kansas City Street, Suite 9
tireless effort in meteorology and Royal Society ReRapid City, South Dakota 57701
reconstructing search Professor at Reading UniverFind out more by visiting us on the Web at
the climate of sity in the United Kingdom.
www.rapidwx.com
Scripps Institution of Oceanography at the University of California,
San Diego.
President Bush bestowed the
medals on the 15 winners in a ceremony at the White House in June.
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Smoke and forest fire-produced clouds during the Bullock fire in the O r o Valley area of the Santa Catalina
Mountains near Tucson, Arizona. The photo was taken at 1428 MST on I June 2002 by Ronald L. Holle, using
Nikon equipment and Kodachrome film.

METEOROLOGY MAKES
THE TOP 10
Are you happy with your career?
According to the 2002 edition of the
Jobs Rated Almanac, you should be.
The Almanac ranks meteorologist as
the seventh best job in the United
States, after taking into account
stress levels, physical demands, job
security, income, employment
outlook, and work environment.
Utilizing data from the U.S. Bureau
of Labor, the U.S. Census Bureau,
and surveys from trade and industry
groups, the Almanac ranks jobs from
I (biologist) to 250 (lumberjack).
Other jobs in the top 10 include
financial planner, software engineer,
statistician, and astronomer, while
taxi driver, cowboy, commercial
fisherman, and farmer were among
the least desirable.
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GLOSSARY OF WEATHER
AND CLIMATE
EDITED BY IRA W. GEER

Educators, students, and weather
enthusiasts! A glossary of over 3 0 0 0
terms on weather and climate designed
specifically for a general audience!
Produced under the Project
ATMOSPHERE initiative, the development of The Glossary of Weather and
Climate was inspired by increasing contemporary interest in
the atmosphere and global change. The glossary's objective
is to provide a readily understandable, up-to-date reference
for terms that are frequently used in discussions or descriptions of meteorological and climatological phenomena.
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