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ABSTRACTS

LETTER FROM THE PRESIDENT:
AWARDS TIME

O

ne of the most gratifying experiences we can all share is
to witness the excitement and gratitude of our colleagues
when we honor them for their contributions to the sciences
and services of our Society.

Each year, the American Meteorological Society presents more
than 25 awards to individuals, teams of people, and institutions
for their outstanding contributions to the atmospheric and
related sciences, as defined broadly by the Society. I encourage
you to nominate scientists, practitioners, broadcasters, and
others you believe are deserving of one or more of these
prestigious awards. The awards are open to all sectors of the
Society—academia, government, and industry.
For a listing and description of the AMS awards, please see
www.ametsoc.org/awards. There you will find information on
the nominating process for each of these awards. A nomination
letter, CV, and bibliography, along with up to three letters of
support, is all it takes to begin the process.
If you would like to recommend someone as a Fellow of the
AMS, the nominee must be a member of the Society and must
have made strong contributions to the atmospheric or related
sciences over a period of years.

In all cases, nominations are considered for three years and
so nominees who are not successful this year will automatically
be considered again in 2010 and 2011. To avoid disappointment,
please take care not to share the nomination with the nominee.
W e look forward to receiving your recommendations by the
I May deadline.
—Tom Karl, 2009 AMS

PRESIDENT

ABSTRACTS
EARTH'S GLOBAL ENERGY
BUDGET
An update is provided on the
Earth's global annual mean energy
budget in the light of new observations and analyses. In 1997, Kiehl
and Trenberth provided a review
of past estimates and performed a
number of radiative computations
to better establish the role of clouds
and various greenhouse gases in
the overall radiative energy flows,

with top-of-atmosphere (TOA)
values constrained by Earth Radiation Budget Experiment values
from 1985 to 1989, when the TOA
values were approximately in balance. The Clouds and the Earth's
Radiant Energy System (CERES)
measurements from March 2000
to May 2004 are used at TOA but
adjusted to an estimated imbalance from the enhanced greenhouse effect of 0.9 W m~2. Revised

estimates of surface turbulent
fluxes are made based on various
sources. The partitioning of solar
radiation in the atmosphere is
based in part on the International
Satellite Cloud Climatology Project (ISCCP) FD computations that
utilize the global ISCCP cloud data
every 3 h, and also accounts for
increased atmospheric absorption
by water vapor and aerosols.
Surface upward longwave radiation is adjusted to account for
spatial and temporal variability. A
lack of closure in the energy balance at the surface is accommodated by making modest changes to
surface fluxes, with the downward
longwave radiation as the main
residual to ensure a balance.
Values are also presented for
the land and ocean domains that
include a net transport of energy
from ocean to land of 2.2 petawatts
(PW) of which 3.2 PW is from
moisture (latent energy) transport, while net dry static energy
transport is from land to ocean.
Evaluations of atmospheric reanalyses reveal substantial biases.
(Page 311)
UNDERSTANDING EL N I N O
IN OCEAN-ATMOSPHERE
GENERAL CIRCULATION
MODELS: PROGRESS A N D
CHALLENGES
Determining how El Nino and its
impacts may change over the next
10 to 100 years remains a difficult
scientific challenge. Ocean-atmosphere coupled general circulation
models (CGCMs) are routinely
used both to analyze El Nino
m e c h a n i s m s and teleconnections and to predict its evolution
on a broad range of time scales,
from seasonal to centennial. The
ability to simulate El Nino as an
emergent property of these models has largely improved over the
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ABSTRACTS
last few years. Nevertheless, the
diversity of model simulations
of present-day El Nino indicates
current limitations in our ability
to model this climate phenomenon
and to anticipate changes in its
characteristics. A review of the
several factors that contribute to
this diversity, as well as potential
means to improve the simulation
of El Nino, is presented. (Page
325)
THE FOG REMOTE SENSING
A N D MODELING FIELD
PROJECT
The main purpose of this work
is to describe a major field project on fog and summarize the
preliminary results. Three field
phases of the Fog Remote Sensing
and Modeling (FRAM) project
were conducted over the following two regions of Canada: 1) the
Center for Atmospheric Research
Experiments (CARE), in Toronto,
Ontario (FRAM-C), during the
winter of 2005/06, and 2) Lunenburg, Nova Scotia (FRAM-L),
during June 2006 and June 2007.
Fog conditions observed during
F R A M - C were continental in
nature, while those conditions
observed during FRAM-L were of
marine origin. The main objectives of the project were to attain
1) a better description of fog environments, 2) the development
of microphysical parameterizations for model applications, 3)
the development of remote sensing methods for fog nowcasting/
forecasting, 4) an understanding
of issues related to instrument
capabilities and improvement of
the analysis, and 5) an integration
of model data with observations
to predict and detect fog areas and
particle phase. During the project
phases, various measurements at
the surface, including droplet and
AMERICAN METEOROLOGICAL SOCIETY

aerosol spectra, ice crystal number
concentration, visibility, 3D turbulent wind components, radiative
fluxes, precipitation, liquid water
content profiles, and cloud ceiling, were collected together with
satellite measurements. These
observations will be studied to better forecast/nowcast fog events in
association with results obtained
from numerical forecast models.
It is suggested that improved scientific understanding of fog will
lead to better forecasting/nowcasting skills, benefiting the aviation,
land transportation, and shipping
communities. (Page 341)
REFERENCE UPPER-AIR
OBSERVATIONS FOR
CLIMATE: RATIONALE,
PROGRESS, A N D PLANS
While the global upper-air observing network has provided
useful observations for operational
weather forecasting for decades,
its measurements lack the accuracy and long-term continuity
needed for understanding climate
change. Consequently, the scientific community faces uncertainty
on key climate issues, such as the
nature of temperature trends in
the troposphere and stratosphere;
the climatology, radiative effects,
and hydrological role of water
vapor in the upper troposphere
and stratosphere; and the vertical
profile of changes in atmospheric
ozone, aerosols, and other trace
constituents. Radiosonde data provide adequate vertical resolution to
address these issues, but they have
questionable accuracy and timevarying biases due to changing
instrumentation and techniques.
Although satellite systems provide
global coverage, their vertical resolution is sometimes inadequate
and they require independent
reference observations for sensor

and data product validation, and
for merging observations from
different platforms into homogeneous climate records. To address
these shortcomings, and to ensure
that future climate records will
be more useful than the records
to date, the Global Climate Observing System (GCOS) program
is initiating a GCOS Reference
Upper-Air Network (GRUAN) to
provide high-quality observations
using specialized radiosondes and
complementary remote sensing
profiling instrumentation that can
be used for validation. This paper
outlines the scientific rationale
for GRUAN, its role in the Global
Earth Observation System of Systems, network requirements and
likely instrumentation, management structure, current status, and
future plans. It also illustrates the
value of prototype reference upperair observations in constructing
climate records and their potential
contribution to the Global SpaceBased Inter-Calibration System.
We invite constructive feedback
on the GRUAN concept and the
engagement of the scientific community. (Page 361)
SEA ICE THICKNESS
MEASUREMENTS FROM
A COMMUNITY-BASED
OBSERVING N E T W O R K
The accelerating retreat of Arctic
sea ice in recent years highlights
the need for improved monitoring efforts to provide information
relevant to decision makers and
stakeholders. Satellite data and
global circulation models often
lack details relevant to residents of
Arctic communities, whose livelihoods can be profoundly affected
by small changes in sea ice. As part
of the Siku-Inuit-Hila
(Sea IcePeople-Weather) project, we have
established sea ice observation
MARCH 2009 BAFIf I 285
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programs in three Arctic communities: Barrow, Alaska; Clyde
River, Nunavut, Canada; and
Qaanaaq, Greenland. By working
with the communities to provide
equipment and training, we have
mitigated some of the difficulties
involved in maintaining field programs in remote parts of the Arctic. We also created a framework
for a two-way knowledge exchange
between scientists and local sea

ice experts. Results from the first
season allow us to calculate rates
of ice growth and ice melt at the
upper and lower surfaces of the
sea ice. The sea ice near Qaanaaq
grew slowly during the end of winter before undergoing significant
bottom melt. From this, we infer
a significant source of ocean heat
beneath the sea ice near Qaanaaq
that was absent in the other communities. Findings such as these

are vital for understanding how
sea ice might respond on a local
scale to global change, and local
field observations are currently
the only way to acquire the needed
data. Close collaboration with
Arctic residents can ensure consistent, quality data collection, the
incorporation of local knowledge,
and a better understanding of how
changes affect Arctic communities. (Page 370)

LETTER TO THE EDITOR
W H Y N O T BASE L O N G - L E A D
FORECASTS O N N A T U R A L
SYNOPTIC SEASONS?

It was encouraging to see the
progress d e s c r i b e d in Robert E. Livezey and Marina M.
Timofeyeva's article, "The First
Decade of Long-Lead U.S. Seasonal Forecasts: Insights from
a Skill Analysis" (Bull. Amer.
Meteor. Soc., 89, 843-854). What
was discouraging was the conclusion that "[o]ther known

NEW

FROM

opportunities to enhance skill
are limited," for better information would surely be valuable to
society.
What I wonder is if a couple
of the underlying assumptions
should not be subjected to examination. In particular, why
focus on forecasts for 3-month
periods? Why not 2 months,
or 6 weeks, or whatever? Why
start each of these forecasts at
the start of each month; why not

AMS

BOOKS
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a wide range of weather and climate—and systematically recorded it as they went. This volume presents
the data by date and includes articles about their
mission, data recording procedures, and a color
pictorial of their route. This a compelling resource
for weather, history, and Lewis and Clark buffs alike.
"Lewis and Clark's pioneering weather
observations add another small piece to the
climate puzzle, serving as an overarching link
between early nineteenth-century climate data and
our efforts to model climate change today."
—TERRY NATHAN, PHD, UC DAVIS
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APPLICATIONS f HISTORY

examine the notion of different
starting times? Basically, these
choices lock the system into periods and starting times that are
human created and completely
arbitrary.
I write to pose this question
because about 25 years ago I
was at a briefing by, as I recall,
extended-range forecasters for
Hydromet in Moscow who were
pursuing a quite different approach. They indicated that
they had found—and this may
be unique to their geographic
situation but it does show a break
from the temporal rigidity of
calendar-based approaches —
that they were getting their best
results when they considered the
year as divided into six "seasons",
each about two months long. My
foggy recollection is that they
had a deep winter that started in
about mid-January at the time
when the large-scale atmospheric
circulation switched modes (and
although mid-January was the
climatological starting point, in
applying their forecasting scheme
they would start that season for
a particular year when the actual switch occurred). Based on
similar considerations of changes
in atmospheric circulation, they

286 I BAH5- MARCH 2009
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then had spring starting (climatologically) in about mid-March,
an early s u m m e r s t a r t i n g in
mid-May, a late summer starting
in mid-July, autumn starting in
mid-September, and early winter
starting in mid-November. The
objective of their forecasting
scheme was then to predict not
so much the actual shift in the
starting or ending date of the
(2-month) season in a particular
year, but rather the character of
the upcoming season's anomaly
for the particular year, and doing so a month or two before
that season started. So, in midDecember, they might forecast
that the approximately 8-9-week
deep winter season beginning
in about mid-January would be
exceptionally cold or warm, etc.
(I do not recall whether or not
they were using terciles).
Although forecasting for such
an interval might be inconvenient for keeping records in the
sort of Eulerian calendar system
that the world has created, for users such a Lagrangian-like forecast scheme might not be such a
problem. For example, knowing
that deep winter was likely to be
colder or warmer than normal or
that mid-summer would be wetter or drier than normal would
allow a range of preparatory
steps that are not dependent on
the exact date that that particular
season started.
I have no further information
on the success or failure of the
Hydromet approach than from
the early 1980s, but it would seem
to me that with the enhanced
databases available (particularly
the reanalysis datasets) and the
more powerful computers and

AMERICAN METEOROLOGICAL SOCIETY

analysis techniques, forecasting
researchers should be considering approaches that are more
connected to how the system
actually behaves for our region
of the world and that are not
anchored by arbitrary choices of
the number and length of seasons

made many centuries ago in a
different region of the world.
MICHAEL MACCRACKEN
CHIEF SCIENTIST FOR
CLIMATE CHANGE PROGRAMS
CLIMATE INSTITUTE
WASHINGTON, D.C.

Robert £. Livezey and Marino M. Timofeyevo respond:
We appreciate Dr. MacCraken's nate forecast formats. However,
comments. The nontraditional user requirements should be the
seasons cited by Dr. MacCracken main determinant of these forare termed "natural synoptic mats. Planners and decision makseasons" and were central to ers we have formally and inforthe Soviet synoptic climatology mally engaged dominantly prefer
methods pioneered by B.P. Mul- that forecasts be synched with and
tanovskiy (R. E. Livezey and S. resolved by calendar months (e.g.,
W. Jamison, Mon. Wea. Rev., 105, R. J. Murnane et al., Bull. Amer.
1491-1500). For many reasons Meteor. Soc., 8 3 , 1193-1198; J. M.
we do not believe these methods Schneider et al. Wea. Forecasting,
are viable for long-lead (beyond 20,212-221.). A month-by-month
numerical weather prediction format is feasible through consislimits) forecasting. Forecasts tent disaggregation of the suite of
of anomalies (departures from 3-month forecasts and the 2-week
climate norms) for natural syn- lead monthly forecast, and this
optic seasons could potentially innovation is currently under
be skillful for present-day Rus- development at the Climate Presia if based (like the Climate diction Center.
Prediction Center's forecasts) on
climate change signals, but we REFERENCES
are not aware of any other source Livezey, R. E., and S. W. Jamison, 1977:
of predictability for northern
A skill analysis of Soviet seasonal
Eurasia comparable to strong
weather forecasts. Mon. Wea. Rev.,
ENSO events for some other
105, 1491-1500.
parts of the world (ENSO does Murnane, R. J., M. Crowe, A. Eustis,
not significantly impact Russian
S. Howard, J. Koepsell, R. Leffler,
climate variability).
and R. E. Livezey, 2002: The weathRegardless, considerations
like the seasonality of ENSO
impacts and signal-to-noise ratios, among others, suggest that
2-month target period forecasts
for North A m e r i c a might be
modestly more skillful than for
3-month periods, so there is merit
in Dr. MacCracken's call for alter-

er risk management industry's
climate forecast and data needs:
A workshop report. Bull.

Amer.

Meteor. Soc., 8 3 , 1193-1198.
Schneider, J. M., J. D. Garbrecht, and
D. A. Unger, 2005: A heuristic
method for time disaggregation
of seasonal climate forecasts. Wea.
Forecasting,

20, 212-221.
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AMS 2009 Public-Private
Partnership Forum

University of California—Washington Center
Washington, D.C.
21-22 April 2009
SESSION TOPICS
Congressional Legislation—
Authorization Committees
House and Senate staff will provide
an outlook on pending legislation
and discuss issues associated with
programs and initiatives that may
provide opportunities for A M S
members.
Congressional Legislation—
Appropriations Committees
House and Senate staff will provide
an outlook on Federal budget appropriations for NASA, NOAA,
NIST, and N S F for weather- and
climate-related activities.
Agency Initiatives, Plans,
and Opportunities
Senior staff from NOAA, NASA,
D H S , and D O E will look ahead
and provide updates on current
meteorological, climatological,
and oceanographic programs and
provide insights on new science
initiatives and directions.

Private Sector Perspectives
The public and private sectors of the
weather and climate enterprise work
synergistically to meet the needs of
end users and the general public.
This session will discuss, from the
private sector s perspective, the
development and implementation
of weather and climate services and
products and what challenges the
private sector is currently facing.
Establishing Community
Priorities—D efining,
Prioritizing, and Advocating
Effectively
Congress has repeatedly asked the
weather and climate enterprise
to clearly articulate our needs. In
response, the A M S is preparing a
statement on priorities. This session
will provide an update on progress
being made on this critically important topic.

PURPOSE
To provide an opportunity for weather and climate enterprise stakeholders
to meet with senior federal agency officials and congressional staff to hear
about the status of current programs, learn about new initiatives, discuss
issues of interest to the enterprise, and identify business opportunities.
W H O SHOULD A T T E N D
All A M S members are encouraged to attend, particularly A M S corporate
members, private-sector executives, federal agency and laboratory managers
and scientists, and university faculty.
SPONSORED BY
A M S Board on Enterprise Economic Development, Commission on the
Weather and Climate Enterprise
S E A T I N G IS L I M I T E D : Watch the A M S website for registration details.
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Ventilated and heated model meets WMO secondary standard
pyranometer requirements. Platinum resistance thermometers
replace older thermopile technology, resulting in an excellent
cosine response and a high level output signal that is totally
independent of ambient temperature changes.

Simultaneously measure direct normal, total horizontal, and diffuse horizontal spectral irradiance using a unique algorithm and
computer-controlled shadowband. Independent interference filterdiode detectors from 300 nm to 940 nm provide optical depth,
aerosol, column ozone and water vapor data.

E-mail, call, fax or
write for detailed
technical brochures
on our products.

YANKEE ENVIRONMENTAL SYSTEMS, INC.

YES produces an advanced line of atmospheric radiation
instrumentation for reference-grade measurements in the UV
through the visible and into the near-IR. Our instruments are
field proven in networks throughout the world and form the
core of the U.S. government's UVB monitoring network. All
instruments are fully characterized in our state-of-the-art
Optical Calibration laboratory.

Airport Industrial Park
101 Industrial Blvd., Turners Falls, MA 01376 USA
Tel: (413) 863-0200 Fax: (413) 863-0255
E-mail: info@sunlight.yesinc.com http://www.yesinc.com
Unauthenticated | Downloaded 01/09/23 01:14 AM UTC

GOES-R

Geostationary Operational Environmental Satellite R Series Ground System

No company can match Raytheon's experience with satellite ground systems. Over the past 40 years,
we've developed, deployed and managed 110 systems—many of which focused on integrating and
disseminating data for improved weather forecasting and climate monitoring. Our Team GOES-R
advances these capabilities, providing sophisticated, timely information that will enable greater accuracy
in the detection, analysis and reporting of meteorological phenomena—for enhanced protection of
people and property. With a history of on-time, on-budget system delivery and outstanding project
management performance, Raytheon represents the lowest-risk solution for the GOES-R program.
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Customer Success Is Our Mission

"Customer Success Is Our Mission" is a registered trademark of Raytheon Company.
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For the last 135 years, Belfort Instrument Company has made professional weather
instruments that meet the most demanding customer requirements. Now we offer a new
generation of instruments using the latest technologies to cost reduce and improve
the performance of our field proven designs. Our new ALL ENVIRONMENT (AE) series
of instruments is designed to meet the most difficult field requirements and provide
consistent, reliable and accurate weather information. What will surprise you is that these
instruments are made in the USA and will cost you less than you can imagine.

NewVisibility Sensor
(AEVIS Model 6500 "Peregrine")
The new visibility sensor
is designed to A W O S class I
standards at a fraction of the cost.
Range: 20 feet to 50 miles,
-40° to +130° F.

Visibility Sensor
Model 6000 "Raven"

New Universal
Precipitation Gauge

New Digital Aerovane®

(AEPG 300/600/1000)

When it has to work in all
weather conditions, the new
heated, all weather digital
Aerovane A W D A 140 will deliver.
Regardless of amount and type of
precipitation, salt spray, and most
other contaminants, the proven
large rugged design will point into
the wind and measure to an
accuracy of 1° at wind speeds
from 2-140 miles per hour.

The new heated, all weather
precipitation gauge series AEPG
300/600/1000 provides 12/24 and
40 inch capacity, high resolution
and repeatable (0.01 inch)
precipitation measurements in the
most demanding environments,
with an operating range of
-65° to 135° F.
Universal Precipitation Gage
Series AEPG 5-780/5915

(AEDA Model 140)

Aerovane® Wind Transmitter
Series 120
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Digital Aerovane®
Model AEDA 140

BELFORT

NEW

All Environment Precipitation Gauge
Model AEPG 300/600/1000
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