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Signal editor Bob Henson attended the
74th annual meeting of the American
Meteorological Society in Nashville,
Tennessee, 24-28 January.

W ith over 1,000 attendees, the
largest AMS gathering each year,

this is a smorgasbord of meteorology.
It's actually a number of conferences in
one. Each year an assortment of the
disciplines that hold meetings only every
few years are rolled into this one. The
site was the cavernous Opryland Hotel
(one conference-goer reportedly walked
some eight miles a day-verified by a
pedometer he wore--simply going to and
from sessions). Damp, dreary weather
added to the appeal of staying in the
Opryland's self-enclosed world and sam-
pling as many of the exhibits and talks as
possible.

The Reinventing of
Government, Part One

The week got under way on Sunday
night with a keynote speech from D.
James Baker, undersecretary for oceans
and atmosphere in the U.S. Department
of Commerce. Baker outlined a number
of the committee and organizational
changes taking place in the federal
structure for global change research.
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Federal realignments took center stage
at the Monday-morning kick-off of the
Global Change Symposium. For ex-
ample, the former Federal Coordinating
Council on Science, Engineering, and
Technology (FCCSET) is being replaced
by a National Science and Technology
Council (NSTC). This body will be on
par with the National Security Council
and two other councils reporting directly
to the president-a sign that the profile
of science issues in the executive branch
is being elevated. Nine subcommittees
of NSTC will deal with such concerns as
technology and engineering, resource use
and management, and global change.
Each is being cochaired by a scientist
and a policymaker.

Robert Watson, head of President
Clinton's new Office of Science and
Technology, sees promise in the federal
restructuring of the U.S. Global Change
Research Program. He said that the
USGCRP, a sprawling, multiagency ef-
fort, has been criticized for being "too
long-term, too 'blue-skies,' and not rel-
evant." On the other hand, said Watson,
regulatory bodies are assailed as being
too short-term, unable to "see tomorrow
morning, much less tomorrow after-
noon." Watson wants to put "more rigor"
into assessment of environmental risks
and benefits. (See page 4 for a commen-
tary from the Office of Technology
Assessment.)
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The USGCRP's Mike MacCracken
said his program is realigning into six
new research areas that crosscut previous
areas. The new groupings include
observing global change, managing/
archiving information, and examining
policies and choices. A strategic plan
will be issued by this summer, he said.

Climate of Change
Global change was a common theme

in many of the science meetings, even
some that didn't bear the label. The
Conference on Atmospheric Chemistry,
packed with data from laboratory and
field work, included a session on inter-
national measurement networks and their

quality, a crucial strand in the fabric of
global-change assessment. The Climate
Variations meeting dealt with
interdecadal variations, along with data
from a massive field program in the west-
ern tropical Pacific. The Atmospheric
Radiation conference held several joint
sessions with the symposium on Global
Change Studies.

Perhaps the most novel gathering was
one on the global electric circuit, global
change, and applications of lightning
data. Since thunderstorms are quite sen-
sitive to low-level air temperature, light-
ning could be a useful proxy for detecting
subtle changes in globally averaged
surface temperatures. This session's
lead-off speaker, Colin Price (Lawrence
Livermore National Laboratory),
estimates that a 1°C (1.8°F) increase in
global temperature could produce a 10%
increase in lightning activity.

Concise updates on global warming,
ozone depletion, and U.S. air quality
came during a symposium on Science,
the Public, and Public Service. Thomas
Karl (National Climatic Data Center) had
many climatological nuggets to offer.
Last year was the 12th warmest year on
record for global surface temperatures-
but the 13th coldest U.S. year in a century,
largely a result of cool daytime readings.
Broken down by season, the U.S. tem-
perature plot thickens. Winters and
springs remain about as warm as they've
ever been, but summers and falls have
yet to recover from a 1960s cooling.

Meanwhile, the lower stratosphere
(around 20 to 30 kilometers, or 12 to 19
miles, high) has reached its coldest levels
globally since measurements began in
1958. This is probably due to the loss of
stratospheric ozone, an absorber of
sunlight. NCAR's Guy Brasseur
summarized the worldwide ozone
depletion of recent years (see last month's
Signal for a related story). David
Gardner, of the Environmental Protection
Agency, had good news and bad news:
air quality improved in 1992 for each of
the six most-monitored pollutants, but a
continuing increase in miles traveled by
motor vehicles (up 40% in the past
decade) threatens to erase the gains in air
quality won thus far.

Later in this session on science and
the public-which drew one of the largest
turnouts ever for an AMS meeting--a
panel mused on how the press can better
report on global-change issues. "Let me
give several reasons why scientists should
avoid the media," said James Hansen
(National Aeronautics and Space Admin-
istration/Goddard Institute for Space
Studies). Among his reasons, Hansen
cited the media-cultivated impression of
constant breakthroughs in science, the
media's tendency to dichotomize,
possible disapproval from scientific
colleagues, and the loss of research time.
But Hansen went on to give what he
called a single "overwhelming" counter-
argument: "The public has a right to
know the results of our research."

Elsewhere in the Meeting
Attendance patterns at the meeting

held some surprises. The Fourth
Symposium on Education was enough
of a hit, especially with university pro-
fessors, that a larger room had to be
secured. But a symposium on the global
International Decade for Natural Disaster
Reduction (IDNDR) drew a fairly small
crowd despite the built-in drama of its
topic. In that meeting, one full day was
devoted to the Mississippi Valley floods
of 1993. G.O.P. Obasi, secretary-general
of the World Meteorological Organiza-
tion, relayed some of the data gathered
thus far in the WMO's contribution to
the IDNDR-including the eye-opening
estimate that about 3.5 million people
were killed, and 2.8 billion affected, by
weather and flooding disasters between
1967 and 1991.

Another session spotlighted inter-
active information processing systems,
which are sweeping across meteoro-
logical institutions on the momentum of
the National Weather Service's modern-
ization. Three-dimensional displays were
the rage, along with workstation-based
forecast and display packages providing
information that is ever more user-
friendly.

This writer's pick for the most telling
presentation title at Nashville: "Under-
graduate Education for a Future Where
No Routine Weather Services Are
Provided by Humans." -- Bob Henson
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Weatherproofing the New Hong Kong Airport
Boulder firm transfers U.S. tools and expertise

Aflight into Hong Kong's Kai Tak
International Airport is enough to

whiten the knuckles of the most frequent
flyer. The single, 50-year-old runway
sits only blocks from the skyscrapers of
Kowloon, the mainland part of the city
just across from Hong Kong Island.
Plenty of people have had the dubious
pleasure of a takeoff or landing at Kai
Tak: the airport is the world's fourth
busiest for international travel. A
mammoth new airport is now being built
about 17 miles (28 kilometers) to the
west, on landfill around tiny Chek Lap
Kok island, just off the larger, mountain-
ous Lantau Island (see illustration). How-
ever, this project--costing $9 billion in
U.S. dollars-runs the risk of trading
one sort of flight-induced fright for an-
other. Thunderstorms are frequent and
mountain-induced wind shear and turbu-
lence occur in and around the site.

A U.S. firm devoted to aviation
weather warning operations is now
paving the way for other stateside
involvement with a $15.3 million, four-
year contract to create a warning system
for the Chek Lap Kok site. Weather
Information Technologies, Inc. (WITI),
of Boulder, Colorado, won its bid on
October 2 with two team members and
subcontractors, the University of
Wyoming and the Hong Kong University
of Science and Technology (HKUST).
The work is on behalf of the territory's
operational weather forecasting service,
Royal Observatory Hong Kong (ROHK).

"WITI acts basically as an operations
management company," says president
Bruce Donaldson. Formed in 1989, the
stand-alone private corporation is housed
in a building near NCAR's Foothills
Laboratory and is well versed with
NCAR research specialties. Its control-
ling stock is owned by the UCAR
Foundation. WITI's involvement in
Hong Kong began in 1991, when it was
asked by the airport's master planner,
Greiner-Maunsell, to do a small study of
basic meteorological conditions at Chek
Lap Kok and recommend possible forms
of protection for the island. After a "fairly
long negotiation process," WITI then was

chosen over a British firm for the actual
creation and deployment of a warning
system for Chek Lap Kok.

A site with fewer weather hazards
wasn't a real option, says Donaldson. "It
took Hong Kong 20 years to select a site.
The land is among the most expensive in
the world." Among the several factors
leading to this site was the area's sparse
population. The neighboring Lantau
Island has mountains as high as 3,000
feet (900 meters). Predominant southeast
winds flowing over these peaks are to
blame for downslope gusts at the Chek
Lap Kok site, much like the westerly
chinooks and downbursts that plague
Denver.

WITI is relying on the experience of
NCAR's Research Applications Program
(RAP), both in Denver and across
America, to assess and deal with the
risks in Hong Kong. Scientists from
RAP were among the first to identify
microbursts as a threat to air traffic. They
worked with the Federal Aviation

Administration to create the ground-
based wind sensors, Doppler radars, and
related software that have been (or are
now being) deployed at the nation's larg-
est airports.

Experts from NCAR and Wyoming
have begun a year-long effort through
WITI to document the Lantau Island
climate, using a mesoscale instrument
network, a stationary lidar, aircraft
observations, radiosondes, and atmo-
spheric profilers. "After the field study
is over," says Donaldson, "we'll ask the
question, 'Can a system be built to do
this?' If the answer is yes, we'll proceed
to build the integrated software and hard-
ware [at RAP]. Once installed, it'll be a
real-time system for air traffic controllers
and meteorologists to provide pilots with
turbulence and wind-shear warnings."

Among the private technologies being
used at Hong Kong via the WITI contract
are radiosondes from Vaisala and a lidar
from Coherent Technologies. A "mini-
supercomputer" to manage the warning

The present Kai Tak International Airport (at right, on the Kowloon coast, with runway
extending southeastward) is being replaced by a new airport on landfill that will expand Chek
Lap Kok. near Lantau Island (left). (Illustration by Wil Garcia.)
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process will likely come from the States,
says Donaldson. Scientific expertise is
also being transferred: "At the end of
this project, there will be people at
HKUST and ROKH who will be as
knowledgeable as NCAR folks are on
certain aspects of aviation weather."

WITI's profits go through the UCAR
Foundation to support activities at
NCAR. However, Donaldson also sees
WITI as a creator of opportunity for other
U.S. contractors. "We don't sell or make
hardware, and so we can provide
impartial advice to customers-usually

government--about how to address avia-
tion safety issues at airport sites. Because
the United States is the world leader in
aviation safety, the systems selected will
usually be from U.S. makers. It's a good
example of true technology transfer."
-Bob Henson

Guest Opinion: Roger Herdman
Roger Herdman is director of the U.S.
Office of Technology Assessment (OTA).
Last fall, the office published Preparing
for an Uncertain Climate, a compendium
of possible U.S. adaptations to global
climate change.

r-eparing for an Uncertain Climate
is OTA's second report on climate

change. In 1991, we published Changing
by Degrees: Steps to Reduce Greenhouse
Gases. Slowing the rate of growth in
greenhouse gas emissions continues to
be very important, but most analyses
conclude that despite international
efforts, the earth is likely to warm several
degrees over the next century.

Climate change poses many potential
problems for human and natural systems,
and the long-term effects of climate
change on these systems are becoming
increasingly important in public policy.
For example, international agreements
were recently signed on both climate
change and biodiversity. Recognizing
the potential problems, Congress asked
OTA to examine how the nation can best
prepare for an uncertain future climate.
This assessment tackles two difficult
tasks: gauging how natural and human
systems may be affected by climate
change and evaluating the tools at our
disposal to ease adaptation to a warmer
climate. Volume I addresses coastal
areas, water resources, and agriculture.
Volume 2 includes wetlands, preserved
lands, and forests.

OTA identifies more than 100 options
in the full report that could help ease the
transition to an uncertain climate. We
categorized a subset of these options as
"first steps." Options that fall into this
group are near-term concerns for at least
one of the following reasons: they will
take a long time to complete, they address
urgent issues that need attention first in
order for better decisions to be made
later, they can be approached through
efforts already under way, they are
beneficial for reasons other than helping
to prepare for climate change, or they
represent near-term targets of
opportunity.

The nation has put in place an
ambitious Global Change Research
Program to "observe, understand, and
ultimately predict global and regional
climate change." This effort, which so
far has been based overwhelmingly in
the physical sciences, is not geared to
help make natural resource planning and
management decisions, to identify
ecosystem-level responses to climate
change, or to readily provide policy
guidance on mitigation or adaptation.
While scientists continue to reduce
uncertainty, policymakers will continue
to reauthorize environmental legislation,
manage natural resources, and develop
energy policy. Having mechanisms for
integrating research and evaluating
reasonable policy routes while we are
completing the science would be a
valuable addition to the federal effort.
This assessment could help guide these
needed improvements.

Roger Herdman.

The complete two-volume report
Preparing for an Uncertain Climate is
now available at the U.S. Government
Printing Office (GPO), Superintendent
of Documents, P.O. Box 371954,
Pittsburgh, Pennsylvania 15250-7954;
phone 202-783-3238. The GPO stock
number for the 372-page Volume 1 is
052-003-01356-8; the price is $23. The
stock number for the 396-page Volume
II is 052-003-01357-6; the prices is $24.
A 63-page summary of the full report is
available without charge at
202-224-8996.
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Patent #5,269,659
Inventors: Gary Hampton and Patrick

Zimmerman, NCAR Atmospheric
Chemistry Division

This unique closed-loop sensor system
monitors the flow of gas or liquid in

its path and dynamically varies the
pump's speed of operation in order to
maintain a constant flow at a rate selected
by the user. The system was specifically
developed to provide scientists with the
precision not found in previous
air-sampling devices available
commercially.

A pressure transducer measures the
pressure differential created by a Venturi
located in the fluid flow path. The trans-
ducer then sends a signal representative
of the actual flow rate to a differential
amplifier, which compares the actual flow
rate signal to a reference signal of the
desired flow. Any discrepancy causes
the pump motor drive circuit to vary the
width of pulses transmitted to the pump
motor, which is thereby adjusted to
maintain a constant flow. Prototypes
have used twelve-volt direct-current

power supplies with a current of 30 to
7,000 milliamperes. There are no limits
on pressure or flow capability. Proto-
types have worked with an approximate
pressure maximum of 3,000 torr and
flows between 50 and 3,000 milliliters
per minute.

Among the benefits of the system are
its simplicity (no moving parts beyond
the pump and motor); low manufacturing
costs; a seamless feedback loop for
constant flow control; energy efficiency;
ability to compensate for variations in

r -------------------------

f II I

c~x=
o

REF.

_-------,---------------

power, flow restriction, temperature,
system pressures, and mechanical wear;
user-friendliness; light weight; and
durability.

A working model of the flow
controller has been used at NCAR in
several experiments. Results have been
outstanding and manufacturing costs very
low. The system has potential uses in
atmospheric science, industrial health and
safety, environmental monitoring, gas
sampling and analysis, and medical
laboratory work.

In this schematic, a pump
(upper left, shaded) sends fluid
to a Venturi (upper right) that
constricts the flow. A trans-
ducer senses the pressure
differential and sends a signal
to a differential amplifier
(lower right, shaded) that
compares the actual flow to a
reference value (REF.) In case
of discrepancy, the pump
motor drive circuit (center left,
shaded) alters the pulses trans-
mitted to the pump motor.
(Illustration by Wil Garcia.)

Calendar/Announcements
March 16-17
Global Environmental
Management Initiative
Environmental Management in
a Global Economy
Arlington, Virginia

Information: 202-842-3600

March 21-25
The Globe Foundation of Canada
Globe '94-Developing the Business of
the Environment
Trade Fair and Conference on
Business and the Environment
Vancouver, British Columbia, Canada
Information: 604-755-1994

April 5-8
Air & Waste Management Association
Global Climate Change: Science. Policy, and
Mitigation Strategies
Phoenix, Arizona

Information: 602-250-3569

April 10-13
University of Montreal
International Symposium:
When Science Becomes Culture
Montreal, Quebec, Canada
Information: 514-285-1450

April 12-13
Earth Resources Association
U.S. Global Change Policy Symposium
Washington, D.C
Information: 612-822-3702

April 25-26
Walter Orr Roberts Institute/
UCAR Office of Interdisciplinary Earth Studies
Workshop on Industrial Interests and
Concerns in Climate and Severe Weather
Boulder, Colorado

Information: 303-497-2109

June 19-24
Air and Waste Management Association
AWMA 87th Annual Meeting and Exhibition
Cincinnati, Ohio

Information: 412-232-3444

June 24-July 3
Global Forum 1994
Cities and Sustainable Development
Manchester, England

Information: 44-61-236-0868
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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 new column, we will 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.

Flow Control Sensor System

11

--



Signal

Join Us!

The UCAR Corporate Affiliates Program
is 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

timely reports issued by UCAR and other
organizations. Members are 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 $1,800 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.

Member name (organization or individual)

Contact person within organization

Address

Phone

Membership fee enclosed? Yes L
How were you introduced to Signal? _

E-mail address

Bill me later Q

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

Research policy D Environmental policy/regulation L Computing advances Q1

Research into: global clim ate D atmospheric chemistry - severe weather

instrumentation Z aviation weather I Other:

Networking with organizations similar to yours

Other:

What did you most like about this issue of Signal?

Other comments:
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