CLIMATE

OAR Scientists Bring Home Nobel Prize
for Climate Change Leadership
Recognized “for their efforts to build
up and disseminate greater knowledge
about man-made climate change, and
to lay the foundations for the measures
that are needed to counteract such
change,” more than 120 NOAA scientists
contributed to the Intergovernmental
Panel on Climate Change (IPCC) Fourth
Assessment Report which shared the
2007 Nobel Peace Prize.

“…warming of the
climate system is
unequivocal…”

Impact
Scientific
consensus about
climate change
and its causes

Of the NOAA Nobel group, just under half were OAR
researchers. OAR contributions for this international effort,
included leadership, model simulations, analysis, authorship and
editoral review, all highlighting the preeminent science conducted
by our researchers. Dr. Susan Solomon, a senior scientist of OAR’s
Earth System Research Laboratory (ESRL), co-chaired Working
Group 1, the Physical Science Basis. OAR scientists from OAR
laboratories, programs, and joint and cooperative institutes served
as contributors and government reviewers of the final report
based upon published peer-reviewed literature. For this report,
more than 5,000 scientific publications were referenced.
The 2007 IPCC Fourth Assessment Report was more insistent than
earlier reports that there has been “dangerous anthropogenic
[man-made] interference with the climate system.”
In 1988, the United Nations established the IPCC “to provide the
decision-makers and others interested in climate change with an
objective source of information about climate change.” The IPCC
Assessments, internationally recognized as the premier source
about climate change, are used by scientists and policy makers
worldwide to describe the science behind climate change and to
anticipate future trends. The IPCC relies on world-class scientists
from 113 governments to scour and evaluate the body of scientific
literature on climate science. The latest assessment received over
30,000 comments by 650 scientists, each painstakingly taken into
account in the final synthesis.

“A unanimous,
definitive world
statement”
House Science and Technology
Committee Chairman Bart Gordon
(D-Tenn), Washington Post,
February 3, 2007

The names of all NOAA Nobel recipients were recorded in the
2008 Congressional Record at the request of Senator Olympia
Snow (R-Maine).

Learn More:
www.ipcc.ch/ipccreports/
assessments-reports.htm
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Images, top to bottom: President George W. Bush meets in the Oval Office with
the 2007 Nobel Peace Prize recipients including Dr. Susan Solomon, OAR; IPCC
Fourth Assessment Report; Nobel Medal.
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Predicting Our Future: Climate Models
Recognized Around the World
Impact
World-class
climate modeling
set a new
benchmark
for long-term
prediction

One of the most highly-regarded
climate models in the world, developed
by OAR’s Geophysical Fluid Dynamics
Laboratory (GFDL), had a prominent role
in the Fourth Assessment of the Intergovernmental Panel on Climate Change
(IPCC). The GFDL CM2.1 global coupled
climate model provides increased credibility for understanding the observed
past climate changes and for making
future climate change projections.

Climate models are computer-based simulations that use mathematical formulas to recreate the chemical and physical processes
that drive Earth’s climate. GFDL has produced groundbreaking work
in climate modeling since the late 1960s when it released the firstof-its-kind general circulation climate model that combined oceanic
and atmospheric processes.
Recently, GFDL scientists have used a “descendant” from the
very first climate model to understand the factors driving 20th
century climate change, and to simulate the projections of climate
changes over the 21st century and beyond that may be induced by
increasing atmospheric levels of carbon dioxide.
Looking to future climate modeling needs, the model incorporates the next generation in modeling infrastructure, the Flexible
Modeling System. The system provides a common platform for
diverse research activities, from weather to seasonal prediction to
anthropogenic (man-made) climate change.

OAR's GFDL
scientists created
simulations
for more than
5,000 years of
past, future and
idealized climate
standards, setting
the bar for
climate modeling.

Research is now underway to improve resolution of the model, to increase the realism
of the climate processes represented in the
model, and to reduce the key uncertainties.
Future models enabled by necessary advances
in computing will enhance NOAA’s ability to
simulate regional climate change, as well as
abrupt shifts and extremes in climate.
OAR’s Joseph Smagorinsky,
GFDL Founding Director
(1924 – 2005): visionary
in numerical weather
prediction and
climate modeling
Image: Geophysical Fluid Dynamics Laboratory
CM2.1 Model depicts Arctic sea ice changes.
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Learn More: gfdl.noaa.gov
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Tracking CO2: A Global Climate Record
The striking profile of the last half Impact
century’s rising carbon dioxide levels,
Historic
known among scientists as “the Keeling
Curve,” has become an icon of climate global carbon
change science. This longest- continuous measurements
record of atmospheric carbon dioxide inform society of
(CO2) concentration in the world, found
its roots first at the South Pole and a changing planet
shortly thereafter at NOAA’s Mauna Loa
Observatory in Hawaii. At the time this work began, very little was
known about CO2 levels in the environment.

CarbonTracker,

a newly-released
tool visualizing global
CO2 measurements,
is a valued resource
for corporate and
government sectors
in evaluating the
effectiveness of their
carbon emission
reduction efforts.

Just over 50 years ago, Charles Keeling plotted the first data
points on his graph from data collected at both locations. Keeling, an
atmospheric scientist at Scripps Institute of Oceanography, along
with colleague Roger Revelle and others, were in pursuit of a theoretical model speculating that
accelerated burning of fossil fuels
could potentially alter the Earth’s
climate dramatically by increasing atmospheric CO2. A feat of
historic proportions, Keeling’s
legacy lives on as OAR’s Earth
System Research Laboratory (ESRL)
researchers continue to collect
data at the Mauna Loa Observatory daily. The U.S. Department
of Energy’s Carbon Dioxide Information Analysis Center (CDIAC),
one of many portals for these
The “Keeling Curve,” an iconic
data, has logged over 10,000
example of climate change
requests for the Mauna Loa CO2
records since 1984, when Keeling
first made the dataset available
to CDIAC.
Keeling’s work stimulated formation of an international global
climate observations network, which provides valuable input
into assessments of global climate change, most notably, the
Intergovernmental Panel on Climate Change (IPCC) Assessments.

Learn More:
www.mlo.noaa.gov
www.co2conference.org
www.esrl.noaa.gov/gmd/ccgg/
carbontracker

Expanding on the Mauna Loa record, ESRL researchers developed
a new tool, CarbonTracker, which visualizes global CO2 measurements. Released in 2007, CarbonTracker is of interest to corporate
and government sectors that seek to evaluate the effectiveness
of efforts to reduce or store carbon emissions. CarbonTracker is a
NOAA contribution to the North American Carbon Program.
Images, top to bottom: CarbonTracker graphic; carbon dioxide emissions.
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Extreme Weather Impacts: Predicting
El Niño and La Niña
Called a “crowning achievement” by
the American Geophysical Union, the
Tropical Atmosphere Ocean (TAO)/
Seasonal and
TRITON array has vastly improved
inter-annual
observational capabilities over large
predictions yield areas of the Pacific Ocean. Developed
billions of dollars by OAR’s Pacific Marine Environmental
Laboratory (PMEL) with funding from a
in benefits
forerunner of the OAR Climate Program
Office, the array is a major component of the El Niño/Southern
Oscillation (ENSO) Observing System, the Global Climate Observing
System (GCOS) and the Global Ocean Observing System (GOOS).

Impact

Is El Niño, La Niña
to blame?

Development of the array was a monumental technological
achievement. Previously, the capability for deep ocean moored
data buoys did not exist. Today, the low-cost, deep ocean
moorings measure surface meteorological and subsurface
oceanic parameters, and transmit all data to shore in real-time
via satellite relay.
Once in place, the TAO data in concert with modeling efforts led
the National Weather Service to antcipate the arrival of the 19971998 El Niño and forecasted expected impacts. Armed with a sixmonth advance warning of the 1997-98 El Niño, California alone
estimated saving $1 billion as a result of preparedness measures
taken by individuals, businesses, and government officials. Total
U.S. economic impacts of the 1997-1998 El Niño were estimated to
be on the order of $25 billion.

“Scientists generally
agree that ocean
observatories' shining
accomplishment has
been the prediction
of El Niños…[enabled
by] the network of
buoys known as the
Tropical Atmosphere
Ocean array…”
Science News, 2002

The TAO array transitioned to the National Weather Service in
2005. Today, PMEL will lead research and development for tropical
moored buoy technology, continuing its strong tradition of science
innovation for marine sensing.
When La Niña arrives, drought appears likely for some parts of the
U.S. Through the support and urging of the Western Governors’
Association, NOAA established NIDIS, the National Integrated
Drought Information System, in 2006 to provide an integrated,
interagency drought monitoring and forecasting system for the
Nation. NIDIS is another OAR Climate Program Office-led effort.

Images, top to bottom: Drought can lead to higher forest fire risk; OAR tracks
El Niño Southern Oscillation; TAO buoy moored in the Pacific Ocean.
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Learn More:
www.pmel.noaa.gov/tao/
www.drought.gov
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RISA was one of four
federal programs praised
for generating “original
data on potential
impacts and governance
responses” to climate
change, according to the
National Research
Council 2007 preliminary
evaluation of the U.S.
Climate Change
Science Program.

Partnerships for Bridging Climate
Science and Society
With each passing year, communities deal with growing Impact
impacts of climate variability
A more climate-literate
and change on water availability,
wildfires, public health, agri- public that prepares
culture, and energy issues. At and adapts to change
the same time, climate research
produces knowledge that could aid decision makers dealing with
these issues. How can OAR make
climate research useful and usable
for the public?
Since the 1990s, OAR has worked
to solve this conundrum through
an innovative research and
outreach program called the
Regional Integrated Sciences and
Assessments Program (RISA).
Supported through OAR’s Climate
Program Office, today nine RISAs
work to make science useful and
usable on local and regional scales.
The knowledge RISA partners
produce helps communities think
broadly about ways to use climate
science to mitigate risks. Each
RISA project pairs scientists with
regional and/or local stakeholders
to address needs in their area. For
example, RISAs provide the climate information that farmers use
to plan seasons in advance to increase profitability and decrease
risks. RISA scientists studying snow hydrology are developing
cutting-edge hydrological models to aid water resource planning
as well as anticipate, track, assess, and respond to drought. In
addition, RISAs work with extension agents to address coastal
impacts such as erosion and sea-level rise, help community
planners meet growing energy needs, and help fishery operations
and salmon recovery efforts.

RISAs help farmers,
ranchers, and resource
managers use climate
information to produce
the Nation’s foods
and fibers, and Pacific
Islanders figure out
how to weave climate
information into their
quest for sustainability.

Most RISA projects conduct workshops and training sessions
in their regions, publish periodic seasonal outlooks and climate
summaries, and develop tools that enable stakeholders to consider
climate impacts information in their decisions. The result is shifting
the paradigm of how decision makers at all levels use climate
information to improve health, safety and quality of life.

Learn More:
www.climate.noaa.gov/cpo_pa/risa/
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“We’re entering a new
age of understanding
climate change, by
adding more sound,
reliable data about
what’s really happening
in the atmosphere and
on the ground.”

Pinpointing Shifts in America’s
Changing Climate
If several people tested the old
adage “It’s so hot you could
fry an egg on the sidewalk!,”
The newly-completed
they would find that city and
Climate Reference
rural conditions vary because
Network improves our of factors including the “urban
ability to understand
effect” where heat is trapped
and predict trends and and emitted by buildings,
streets, and even the sidewalk
variation in climate
itself. NOAA researchers considered this urban effect when
choosing locations for the 114 atmospheric observation stations
that comprise the newly-completed U.S. Climate Reference
Network (CRN).

Impact

Dr. Tom Karl, Director of NOAA’s
National Climatic Data Center.

Funded through OAR’s Climate Program Office, and installed
by the Air Resources Laboratory, the CRN tracks and collects
national average changes in temperature and precipitation trends
with exceptional precision and accuracy. The CRN pinpoints
shifts in America’s changing, often unpredictable, climate. The
placement of each CRN station is crucial to obtain
accurate information on current and likely future
climatic conditions. All stations are constructed in
rural environments, away from urban areas that could
confound the interpretation of any precipitation and/or
temperature trends observed.
Each CRN station logs real-time measurements of
surface temperature, precipitation, wind speed and solar
radiation. NOAA’s geostationary satellites relay the data
from these ground-based stations to NOAA’s National
Climatic Data Center, in Asheville, NC, which posts the
observations online. NOAA climate forecasters use
CRN data to develop the U.S. Drought Monitor, which
assesses the status of drought nationwide. National
Weather Service forecasters use CRN data to verify
forecasts and monitor meteorological conditions.
As a result of installing the additional stations, NOAA
has improved its ability to understand and predict
trends and variation in climate. This data network will
be instrumental in collecting climate observations with
precision for the next 50-100 years.

Learn More:
www.arl.noaa.gov/CRN.php

Image : A CRN station in Baker, NV.

NOAA Research Matters

11

