
C ' Z,
Separating the signal from the noise

SignalT
Vol. 1 No. 6 e June 1994

What Does Business Need from Atmospheric Research?
An intensive meeting in Boulder points to some answers

T he impact of weather on industry
is as crystal-clear as the unprec-

edented Midwest flooding of 1993 or
last winter's series of East Coast snow-
storms. Both events cost businesses
billions of dollars in transportation de-
lays, infrastructure damage, and other
problems.

The impact of weather and climate
research on industry is not always quite
so clear. This is why around two dozen
people gathered at the table of the
Walter Orr Roberts Board Room at
UCAR's Boulder headquarters on April
26. These emissaries from the indus-
trial and scientific world spent the day
exchanging their perspectives on
atmospheric science and then came up
with the rudiments of a plan for mak-
ing such research more responsive and
useful to business.

Developed and coordinated by the
UCAR Corporate Affiliates Program,
the meeting was convened jointly by
two UCAR entities: the Walter Orr
Roberts Institute, which deals with sci-
ence policy issues, and the Office for
Interdisciplinary Earth Studies (OIES),
which supports various national and
international global change programs.
It was designed as a small, closed-door

gathering of acknowledged spokes-
people for various industries affected
by weather and climate: electric power,
transportation, insurance and finance,
and others. (The participants are listed
below.) Several leading scientists were
on hand, but the real goal was to give
businesspeople a chance to share their
views and come up with a consensus
on what to do next.

The Participants

Richard Anthes
Robert Brammer
Robert Ewald
William Frick

David Friedman

Noel Hinners

Eugene Lecomte

John McCarthy
Stephen Peck
Terry Ross

Robert Serafin
Gerald Stofflet
Eric Vance

Tom Wigley

President, UCAR
Vice president, TASC*
Executive vice president, Cray Research, Inc.*
Executive vice president,

American Petroleum Institute
Senior economist.

Association of American Railroads
Vice president and chief scientist,

Martin Marietta Astronautics*
President and chief executive officer,

Insurance Institute for Property Loss Reduction*
Roberts Institute director
Electric Power Research Institute
Director of environmental sciences,

Center for Energy and Economic Development
Director, NCAR
American Automobile Manufacturers Association
Forest environmental scientist,

National Council of the Paper Industry for
Air and Stream Improvement*

Director, OIES

An asterisk indicates that the organization is a member of the UCAR Corporate
Affiliates Program. Also present were the speakers from the open session on
April25.
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By day's end, progress had indeed
been made. Points of agreement from
the all-day session are summarized later
in this article.

Laying the Groundwork
The meeting was preceded by an

tntellectual icebreaker-an afternoon of
open lectures and discussion at NCAR's
Mesa Laboratory on April 25. John
McCarthy, a UCAR vice president and
director of the Roberts Institute, and

Tom Wigley, director of OIES, wel-
comed the group and kicked off a lively
set of four presentations.

Michael MacCracken, program
director of the U.S. Global Change
Research Program (USGCRP) office.
led ofl by discussing the federal
research agenda for climate change and
related societal impacts. MacCracken
outlined the restructured USGCRP,
with its crosscutting areas of emphasis,
and then went on to address the
question, What kind of output do
policymakers want from
atmospheric research?
As an example of one (t
kind of possible product, thc
he noted that Jerry
Mahlmann, director of the OL
National Oceanic and base
Atmospheric Administra- an
tion's Geophysical Fluid
Dynamics Laboratory, is
compiling a set of eco
"betting odds" illustrating
the confidence that cer-
tain questions can be
answered correctly-much like the per-
centage probabilities now used for
short-term rainfall forecasts.
MacCracken said that the new
USGCRP remains heavily weighted
toward measurement (over half of next
year's projected funds are slated to go
for observing systems), but the pro-
gram will attempt to separate measure-
ment from assessment activities to help
free the latter from political pressures.
Peer-reviewed research proposals from
industry are welcome, he said.

John Shlaes, executive director of
the Global Climate Coalition, followed
with a summary of the coalition's his-
tory and viewpoint. The GCC was
founded in 1989 to coordinate business
involvement it various climate-change
debates. Shlaes emphasized the im-
portance that 1992's United Nations
Framework Convention on Climate

Change could have on global trade and
politics. "Climate change is one of the
first truly global policy issues that will
force us to consider new approaches on
the environment, energy, economics,
international regulation, and competi-
tiveness," he said. "We must under-
stand that the results of this debate and
these negotiations will go far beyond
our efforts to develop more
fuel-efficient autos or burn fuels more
efficiently." Shlaes noted possible
adverse impacts of emission targets on
national and global economies and

called for any
new U.S. or

simportant international
emake regulations to

"balance both
decisions environmental

i on careful and economic

lysis of all issues, pro-
mote sustain-rs-science, able growth,

omics, and and reflect
olitics." where we want

to be in this
new and rap-

idly changing world. That is why it is
important that we make our decisions
based on careful analysis of all fac-
tors-science, economics, and politics."

Stephen Schneider, a long-time
NCAR scientist and currently a profes-
sor at Stanford University, urged the
group to carefully consider the differ-
ence between scientific information and
policy decisions. "What to do is never
a science question-what to do is al-
ways a value judgment," said Schneider.
He discussed the limits of any single
scientific conclusion and the value of
looking at consensus opinions, such as
the reports of the Intergovernmental
Panel on Climate Change, for the most
reliable input on policy matters. In the
realm of climate change, said Schneider,
the most that science can do now is
offer scenarios and probabilities of what
could happen-but this lack of certainty
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need not hinder action, just as people
cannot avoid making economic deci-
sions based on fallible economic mod-
els or medical decisions based on proba-
bilistic diagnoses. "Science," he said,
"has nothing to do with sufficiency to
act."

The afternoon's program closed with
J. Christopher Bernabo, president of
Science and Policy Associates and a
scientist long involved in Washington
policy analysis. Bernabo used the
National Acid Precipitation Assessment
Program and other examples to illus-
trate how science succeeds or fails in
giving policymakers the information
they need. Among the conclusions of
his work: assessments must be
managed differently from scientific
research, a core team of professionals
is critical, two-way communication
between assessors and end users is cru-
cial, and all work should be periodically
reviewed-the science by reputable
peers and the assessment assumptions
by stakeholders such as industrialists.
Bernabo also noted the recent waning
of strong public interest in climate
change (it has ranked well below other
environmental issues in recent opinion
polls), but he asserted that basic research
deserves continued support as a way to
stoke the nation's future economic
development.

Following a dinner provided at
NCAR that evening, John Firor, director
of NCAR's Advanced Study Program,
addressed the group on the topic of
bridges between atmospheric sciences
and industry. He focused on the
"second bridge"-the first being the
flow of scientific knowledge from
researchers to industry, and the second
being an exchange of attitudes, ideas,

and goals. "The first
bridge," said Firor, "is "The
about new things it is thing
possible to do; the seco
second bridge is about
old things we must not thi
do." He addressed the
need to "convert the
large amount of speculation that goes
on at both ends of the bridge . . . into
soundly based estimates of what the
likely impacts of the environmental
changes will be."

Points of Agreement
In the next day's session, attendees

gave short presentations on their indus-
tries' needs and concerns, followed by
a discussion period. Areas of consen-
sus that were summarized in the wrap-
up session included

* The need for medium-range
forecasts, particularly of hazardous
weather events. Several participants
noted the impact of extreme weather
patterns on their industries and ex-
pressed the desire for outlooks from
30 to 90 days in advance that could
warn of such patterns. If the mitigation
cost for a given disaster is much less
than the potential damage, then even a
forecast with considerable uncertainty
could still be worthwhile.

* The need to make environmental
regulations more flexible and coher-
ent. In particular, the group members
asked that regulations be easy to revise

first bridge is about new
s it is possible to do; the
)nd bridge is about old
ngs we must not do."

when new scientific findings deem it
sensible. They noted that coping with
the sheer volume of regulations is an
increasing problem for industry and that
it would be helpful if researchers could
anticipate and target possible environ-
mental problems that could result in
future regulations.

* The need for an ongoing site for
dialogue and to promote a productive
partnership between research and
industry. One participant stressed that
this be not only a gathering place, but
an arena where people could work to
"ensure that science is policy-relevant."
John McCarthy suggested that the Rob-
erts Institute might be able to serve this
purpose.

"The success of the meeting will be
defined by what happens as a result,"
said Stephen Dickson, director of the
Corporate Affiliates Program. "A re-
port of the meeting is being drafted
now, and a number of follow-up activi-
ties are already under way. I think we
have identified some great potential
interactions. Now we need to nurture
them to fruition."

-Bob Henson, UCAR Outreach
Program
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Affiliate Profile
WeatherData:
A Different Kind of Commercial Weather Company
This is the second in a series of occasional pt oft/es on participants in the Corpor ate Afjihiates Piogram. This install-
ment on WeatherData, Inc., was prepared by the company. If you would like to see your organization profiled, please
contact the Signal editorial office.

May 6, 1993, 3:42 p.m. A tornadotouches down just west of
Ardmore, Oklahoma. It overturns a
truck on Interstate 35 as it moves east
toward the Santa Fe Railroad's tracks.
Eight minutes later, the crews of two of
its trains-one north of the city, the
other south--watch the tornado as it
harmlessly crosses the tracks between
them.

April 11, 1994, predawn hours. Traffic
is halted along the Kansas City
Southern's main rail line near Nevada,
Missouri, while an inspector is sent to
check the track for washouts. In the
driving rain, the inspector finds the
track and roadbed washed away as
more than 13 inches (0.3 meter) of rain
have inundated the area.

April 15, 1994, 5:01 a.m. A Southern
Pacific train is ordered to stop just
north of East St. Louis, Illinois, by the
Southern Pacific dispatcher as a
tornado is forecast to roar across the
Mississippi River and cross the track a
few miles to the south. Twentyfour
minutes later, the tornado blows a
competitor's train off the tracks be-
tween Fults and Valmever. Illinois. The
Southern Pacific train is safe and sound.

America's railroads are increasingly
vulnerable to weather. Each of the
situations above could have had much
different outcomes had it not been for
WeatherData, Inc., of Wichita, Kansas.

WeatherData is a leader in combin-
ing new meteorological technology
with meteorologists trained in state-of-

In February, WeatherData moved into a newI 5.200-square-foot (500-square-meter) office
complex in downtown Wichita, complete with a "weather halcony" and windows facing west
and south to monitor approaching systems.
Farnsworth and Rodney Frey.

the-an techniques, thus providing its
clients with highly valuable services
tailored to their specific needs. The
company's track-specific mesoscale
storm warning services for railroads
have been praised by the Wall Street
Journal, Los Angeles Times, and other
publications.

Founded in 1981, WeatherData be-
gan a rapid pcriod of growth in the late
1980s as it pioncered the use of com-
puter technology in producing accurate
and attractive newspaper weather pack-
ages. The company now provides
weather forecasts, graphics, and other
information to numerous newspapers

Pictured ar e WeatherData associates, Kris

from coast to coast, including the Miami
Herald, the Dallas Morning News,
Denver's Rocky Mountain News, the
Los Angeles Times, and the San Fran-
cisco Examiner. In 1992, Weather-
Data's newspaper work was recognized
by the American Meteorological
Society when company president Mike
Smith received the AMS award for the
Outstanding Contribution to Applied
Meteorology.

When twin tornadoes destroyed
more than 700 homes in the Dallas-
Fort Worth area on April 25,
WeatherData assisted the Dallas Morn-
ing News with an eight-page special
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An Oklahoma tornado is tracked by
WeatherData's Dean Jones.

section on the storms. The section fo-
cused on the National Weather Service
(NWS) Next Generation Weather Radar
(NEXRAD) and other storm-warning
technology, complete with photographs
of the NEXRAD depiction of the
tornado-bearing thunderstorms.

As it provides clients with up-to-
the-minute NEXRAD information,
WeatherData uses these and other data
to create original products tailored to
customer needs. For example,
SmartRAD is a new trademarked sys-
tem that combines several data sources
into an integrated weather information
display. While many radar displays
use storm reflectivity as the sole indi-
cator of intensity, SmartRAD evalu-
ates vertically integrated liquid water
and other parameters to decide which
storms to flag as especially intense.
The system also incorporates tempera-

ture and wind data from automated
NWS surface reports (along with stan-
dard surface observations) and data
from the National Lightning Detection
Network to create a single multidimen-
sional display.

In addition to newspapers and trans-
portation companies, WeatherData
serves more than 100 other clients rang-
ing from attorneys to electric and gas
utilities. The company employs 35.
WeatherData's future appears ex-
tremely bright as businesses increas-
ingly come to realize the value of the
type of customized information we can
provide.

Michael Smith may be reached at
WeatherData, Inc., 245 North Waco
Street, Suite 310, Wichita, Kansas
67202, phone 316-265-9127, fax
316-265-1949.

An Eclipse Celebration

S ome 90 WeatherData clients and other guests, including
Steve Dickson and Bill Wachs of the UCAR Corporate

Affiliates Program, came to the company headquarters in
downtown Wichita on May 10 for a day-long program
centered on the annular eclipse that passed over Wichita
that morning.

Demonstrations of SkyView and SkyVision, two trade-
marked radar display systems, were offered before the
eclipse viewing (the latter facilitated by special glasses).
Three speakers were featured in the afternoon. Roger
Wakimoto (University of California, Los Angeles) gave an
update on research into the wind structures and damage
associated with Hurricane Andrew. James Henderson
(National Severe Storms Forecast Center) discussed im-
provements in the national tornado-watch system and cov-
ered the Palm Sunday tornadoes that struck the Southeast.
John Filson (U.S. Geological Survey) spoke on recent
progress in earthquake monitoring, mitigation, and fore-
casting. Later in the day, company president Michael
Smith discussed WeatherData operations and consulting

Guests of WeatherData view the annular solar eclipse of May 10.

meteorologist Todd Glickman addressed the group on how
government and private sectors can work together to serve
the end users of weather information.

Guests were invited to cap the day with an open house
at WeatherData headquarters and the River Festival, a civic
event held each May on the banks of the Arkansas River.

~ -- ~I -- ~~ -~
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Technology Corner

UCAR's Technology Commercialization Program markets technologies that have been created in the course of scientific

research and development within UCAR. Each month in this column, we outline one or more technologies now available

for licensing. If you are interested in pursuing any of these opportunities, contact Wayne Moore, marketing manager for

the Technology Commercialization Program, 303-497-8563, e-mail wmoore@ncar.ucar.edu.

Forecaster's Multimedia
Library
Creator: UCAR Cooperative Program

for Operational Meteorology,
Education and Training

(COMET)

COMET is now in its third year of

publishing modules from its
Forecaster's Multimedia Library, pub-

lished on laser discs. With their use of

computer-aided learning techniques, the

COMET modules have established a
new standard in state-of-the-art train-

ing materials using multimedia tech-
nology for the personal computer.
These modules are funded by

COMET's three sponsors-the U.S. Air

Weather Service, National Weather
Service, and Naval Oceanography
Command-as a means of providing
on-the-job training for their forecasters.
Through Weather Information
Technologies, Inc. (WITI), a UCAR-

controlled company, the COMET
modules are being made available to
foreign weather services, universities,
and any other interested nonsponsor

organizations beyond the module
sponsors.

Adding the COMET modules to
traditional operational environments
enables forecasters to study during the
course of a regular workday as time
permits. The modules, which range in
length from 5 to 12 hours, are cost-
effective for many reasons, including
their flexibility and their ability to pro-
vide training and review for many users
over a long period of time.

All of the COMET modules are
strongly interactive and allow learners
a high degree of control over the learn-

7qT

ing experience. Learning strategies
such as nonlinear browsing of lessons
and topics (hypermedia) are used.
Tutorials and case studies are presented
through the integrated use of textual,
graphic, audio, video, and photographic
data. Subject experts consult with in-
structional design specialists to create
each module.

Module titles to date include the
following:
* Workshop on Doppler Radar

Interpretation
* Boundary Detection and Convection

Initiation
* Heavy Precipitation and Flash

Flooding

* The Forecast Process
* Numerical Weather Prediction
* Marine Meteorology

Future topics will include extra-
tropical cyclones, hydrology, severe
thunderstorms, fog and stratus clouds,
tropical and polar meteorology, winter
stonns, aircraft icing and storm hazards,
turbulence and wave motion, high
winds, flooding, instrumentation, fire
and agricultural weather, and satellite
interpretation.

Hardware requirements for the mod-
ule include a 386 or 486 central pro-
cessing unit, 10 megabytes of data stor-
age per module, 20 Mhz or better clock

Spotlight: NWP Module

Numerical Weather Prediction (NWP) systems have become important
to weather forecasting, yet many forecasters are either suspicious or

overly trusting of NWP output. In this COMET module, each component
of an NWP system is analyzed in terms of the processes that define it. A

thorough understanding of the strengths and weaknesses of NWP arises

from in-depth discussion of the principles and practice of NWP data

collection, quality control, analysis, forecast modeling, postprocessing, and

verification.

This module enables forecasters to assess the appropriateness of applying

a given NWP system to a given forecast problem, allowing important

subjective adjustments to be made to NWP guidance. The module also

includes an analysis of NWP forecast-error sources and two case studies

exploring the effectiveness of NWP model runs in particular weather
situations. The estimated instructional time is 10 to 12 hours.
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speed, four or more megabytes of RAM,
AMI or equivalent BIOS, and an open
16-bit slot. Other requirements exist
for monitor, storage, video card, key-
board, mouse, and operating system.
Users must also acquire one of several
Sony LDP players, a two-speed
CD-ROM drive, a video logic overlay
card, a null modem adapter or null
modem cable, and an amplified speaker.

WITI provides a discount of 5ak
when ordering 6 to 10 modules, 10%
for 11 to 15 modules, 15% for 16 to
24 modules, and 20% for 25 or more
modules. Other discounts are available
to UCAR Corporate Affiliate Program
members. The modules and documen-
tation are warranted for 60 days against
defects in materials or workmanship.

COMET Module Wins Invision Award
At press time, Signal learned that COMET has been awarded a
bronze medal in the technical training category of the 1994 Invision
Multimedia Awards, sponsored by NewMedia, one of the nation's
premier magazines covering the multimedia industry. COMET's
module two, Boundary Detection and Convection Initiation, was one
of over 600 entries in the Invision competition.

"This is quite an accomplishment for our Distance Learning
Program," says COMET director Tim Spangler, "because it represents
recognition from outside of the meteorological community and
validates their role as innovators in the field of education and training."

Correction

The gremlins of metric conversion struck the May issue of Signal. In the
Affiliate Profile of AeroVironment on page 5, we identified the Weight of the
Pathfinder aircraft as being 195 pounds (430 kilograms). It is actually
195 kilograms (430 pounds). We regret the error.

Calendar/Announcements
June 23-24
Private Enterprise-Government

Interactions Working Group
Insurance Institute for

Property Loss Reduction
UCAR Corporate Affiliates Program
Reducing Losses in Wind Disasrers:
The Roles o/ Govtrnent and Private Industry
Golden, Colorado

Information: 703-235-9018

June 25-30
American Solar Energy Society
Solar 94: Golden Opportunities for
Solar Prostperitv
San Jose. California

Information: 303-443-3130

June 27-29
University of Michigan Engineering Conferences
Design for Environment: Futduaentals for
Sustainable Development
Ann Arbor, Michigan

Information: 313-764-8490

July 7-8
UCAR Walter Orr Roberts Institute/National
Oceanic and Atmospheric Administration
Wealher , Climate, and the Media
Boulder, Colorado

Information: 303-497-8607

August 7-12
Byrd Polar Research Center/
American Meteorological Society
International Symposiut on the Role oj'
the Cr3 osphere in Global Change
Columbus, Ohio

Information: 617-227-2425

September 5-13
United Nations
International Conference on
Population and Development
Cairo, Egypt

Information: 212-297-5250 (fax)

October 2-6
Western Regional Biomass Energy Program
Bioenerg '94: Using Biofuelsfor
a Better Env ironment
Reno/Sparks, Nevada

Information: 303-275-1704
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Join Us!
T he UCAR Corporate Affiliates Programis seeking new members. Any corpo-
ration, association, or individual, worldwide,
may join. The program sponsors a number
of workshops, symposia and meetings for
members on important scientific, policy, and
environmental issues. Members receive the
Signal newsletter each month, plus other

Member name (organization or individual)_

Contact person within organization

Address

Phone Fa:

Membership fee enclosed? Yes H
How were you introduced to Signal?

timely reports issued by UCAR and other
organizations. Members arc acknowledged
with listings in UCAR reports and receive a
certificate of membership that can be used
in public relations. (Of course, member-
ship does not imply any UCAR endorse-
ment of a company or its products.)

Annual fee for North American members is
$1,500. Members outside North America
are charged $t,800 per year. This coupon
is provided for your convenience. Fill it
out and fax it to us at the number shown
below, and we will bill you for your first
year's membership fee. Or mail it to us at

the address shown, with your check.

E-mail address

Bill me later H

Please indicate your primary interests by checking any or all of the following:

Research policy QI Environmental policy/regulation Q Computing advances H
Research into: global climate Q atmospheric chemistry Q severe weather H

instrumentation Q aviation weather QI Other:

Networking with organizations similar to yours H
Other:

What did you most like about this issue of Signal?

Other comments:

Return to: Corporate Affiliates Program
UCAR
P.O. Box 3000
Boulder, CO USA 80307-3000
FAX: 303-497-2100
Phone: 303-497-2113

Internet: dickson@ncar.ucar.edu
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