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ecognizing that there are significant risks and
opportunities for society arising from changes
in the climate, the European Climate Observations, Modeling and Services (ECOMS) initiative
was formed in 2012. ECOMS has ensured close
cooperation across climate-related projects in Europe
and beyond, and has identified priorities for climate
modeling and climate services.
ECOMS is led by three major European projects:
European Provision of Regional Impacts Assessments
on Seasonal and Decadal Timescales (EUPORIAS),
Seasonal-to-Decadal Climate Prediction for the
Improvement of European Climate Services (SPECS),
and the North Atlantic Climate (NACLIM). The end
of this four-year-long program was marked with an
international conference. The conference presented
and reviewed scientific advances, discussed what the
next scientific advances will be, and made recommendations for priorities in the field of climate science for
climate services for societal benefit.
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INTERNATIONAL CONFERENCE ON CLIMATE SCIENCE
AND CLIMATE SERVICES
What:

Two hundred invited participants, including
speakers and panelists from leading research
institutions, international organizations, the
European Commission, the Intergovernmental
Panel on Climate Change (IPCC), the World
Meteorological Organization (WMO), and the
World Climate Research Programme (WCRP),
discussed advances in climate science and
climate services to benefit society.
When: 5–7 October 2016
Where: Met Office, Exeter, United Kingdom

OVERVIEW. The conference began with overview
presentations to set the scene. Several speakers
stressed the importance of climate science in the
Intergovernmental Panel on Climate Change
(IPCC) process, and the United Nations Framework
Convention on Climate Change’s (UNFCCC) 2015
Paris Agreement.
Funding bodies provide significant investments for climate research, observations, and
climate services. The European Commission (EC)
has invested billions of euros into climate-related
research. Previous EC funding programs have
focused on developing excellent science, which is still
recognized as essential, but current programs place
more emphasis on innovation, economic growth,
and harnessing knowledge to provide effective
solutions. The EC, through its Copernicus program
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for European Earth observations, is developing a
climate change service to pull through research and
development to operational services giving access to
information for monitoring and predicting climate
change to support adaptation and mitigation. Climate
science is an essential component.
The Met Office’s chief scientist (conference host)
discussed scientific challenges: “we know that we
are taking the planet into uncharted territory and
our work is not yet done.” The Paris Agreement was
“the end of the beginning and now the real work can
start.” Can scientists provide society with information about what climate variations and changes may
occur, where and with what implications? Central to
this is our ability to understand and predict climate
extremes at sufficient resolution, and to develop the
tools, based on credible high-resolution models and
large ensemble simulations, for assessing the impacts
and the envelope of risks.
The UN’s World Meteorological Organization and
the Global Framework for Climate Services (GFCS)
are instrumental in coordinating actions worldwide.
The GFCS is developing a Climate Services Information System to provide data and products to assist in
decision-making. Of concern is sustaining observing
networks and resolving large differences between
observational datasets. The GFCS is undertaking
pilot studies in eight countries to develop and use
climate services effectively.
The IPCC comprehensively, objectively, openly,
and transparently assesses the scientific and technical information. Scientific challenges for their next
(Sixth) Assessment Report include assessing past
and future regional changes, particularly for extreme
events, such as droughts and trends in Arctic sea ice,
and improving near-term predictions on multiannual
time scales.
The World Climate Research Programme (WCRP)
aims to determine the predictability of climate and
the effects of human activities on climate. The Paris
Agreement was reached in large part because of the
knowledge provided by the scientific community. The
focus of research now must evolve from “making the
case” for anthropogenic climate change to the development and dissemination of regional information
to minimize risks and build resilience. A smart endto-end information system is needed that integrates
knowledge from different disciplines to provide
climate services to meet societal needs.
OCEAN OBSERVATIONS. Ocean observations
in NACLIM (www.naclim.eu) focused on the North
Atlantic Ocean, which is one of the most important
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drivers for global ocean circulation and its variability on time scales beyond the interannual. Global
climate variability is, to a large extent, triggered
by changes in the North Atlantic sea surface state.
By monitoring relevant ocean parameters, such as
sea surface temperature, sea ice distributions, and
heat fluxes, the observational program in NACLIM
provided a reference basis for numerical models for
climate predictions and economic impact studies.
Key results presented included a new climate
record of Arctic and Antarctic ice surface temperatures, covering high-latitude seas, sea ice, and ice
cap surface temperatures based on satellite infrared
measurements. Additionally, ocean volume flux time
series were extended and are now able to address
interannual variability. Flux correction in coarseresolution climate models was found to be valuable
for reducing the model biases, and initializing models
with the upper Arctic stratification was identified
as being essential for the predictive skill of models
regarding both the freshwater storage and sea ice
volume. Simulating these two parameters is important for realistically stratifying the North Atlantic
Ocean.
CLIMATE PREDICTIONS. This discussion
focused on the SPECS project (www.specs-fp7.eu) and
collaborations between scientists during SPECS and
EUPORIAS. The collaboration usefully illustrated
the scientific challenges posed by the development
of climate services.
A large number of climate model experiments and
analyses of climate data have been undertaken and are
available via the public SPECS data repository as part
of the Earth System Grid Federation (ESGF), through
numerous scientific publications, and as factsheets
on the SPECS website. The factsheets provide entrylevel information about the technical and scientific
aspects of climate prediction, something previously
lacking. They were driven by questions raised by the
EUPORIAS partners and users and will be built upon
by some WCRP initiatives. The climate prediction
experiments showed that climate prediction is both
an initial-value and a boundary-forced problem, and
stronger links should be built between the climate
prediction, weather forecasting, and climate change
communities. The experiments suggested that observational uncertainty should be taken into account in
a more formal way.
The importance of process-based forecast quality
assessments was shown, along with examples that
used climate extremes in sea ice extent, ocean thermodynamics, and land surface variables. These
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cases demonstrated that no single forecast system
is perfect. Instead, forecast systems are complementary in representing climate phenomena differently.
Multisystem predictions, including dynamical and
statistical–empirical systems, are needed to provide reliable and accurate climate information.
Traceable postprocessing that includes downscaling
and bias adjustment is fundamental to maximizing
the benefits of forecast information. However,
postprocessing cannot replace the benefits produced
by improving the models and forecast systems to
address problems like forecast initial shock and drift.
Central to SPECS has been the public release of
information and solutions. While the data produced
are publicly available using a standard created by the
SPECS project, a range of functions has been created
and provided using the open-source language R,
along with associated training.
CLIMATE SERVICES. Presentations and discussions about climate services, particularly from the
EUPORIAS project (www.euporias.eu), emphasized
the importance of close engagement between the
developers of a climate service and the intended
users, ideally to “coproduce” the service. An extensive
analysis of users in Europe has been conducted by the
EUPORIAS project, including 80 in-depth interviews
and an online survey. The analysis highlighted some
of the perceived barriers to the use of climate predictions in Europe, such as the reliability and accuracy
of the forecasts, usable information, relevance, and
accessibility of the information.
The importance of regional information in climate
impact studies was discussed. An example shown
was in the Alps, where the climate change trend
from global model projections is the opposite of that
found in regional model projections. Downscaling
global seasonal predictions to finer spatial resolution using a dynamical climate model for a region
covering the Great Horn of Africa was also shown.
Although the large-scale signal was not deteriorated
by the downscaling, there is no evidence that the
downscaling had a positive impact on the skill of the
predictions for this region.
Tools to analyze, postprocess, bias correct, and
downscale climate prediction data have been developed
and discussions emphasized that having good and
open access to data and tools is a prerequisite for the development of an effective climate service community.
Climate impact modeling was discussed, with
examples shown for hydrological models simulating
seasonal river flow in Europe (often with more skill
than the skill shown for precipitation in Europe),
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and variations in crop yields and river flows under a
changing climate.
The session finished with a discussion of the
challenges of presenting the confidence level associated with climate predictions. Users appear to prefer
graphical representations that they are familiar with
even when the objective understanding, as measured
in a decision laboratory experiment, is lower than for
other kinds of representations.
FORWARD LOOK. Major scientific developments
have been made, including developing and delivering
useful services based on the science, but there is still
a long way to go. The conference identified gaps in
knowledge and highlighted several potential priorities
categorized below as observations, resolution, predictions, and user engagement. The conference noted that
the move toward developing climate services for societal
benefit must not be at the expense of the development
of the underlying science that underpins such services.
Observations. There is continued need to improve
observational records and ensure that observational
activities are sustained, with benefits for evaluating
models, assessing baselines, and monitoring the
climate. The conference highlighted significant differences between observational datasets, with some
datasets not capturing variability well.
Resolution. Global climate model resolution needs to be
increased dramatically to reduce biases in models and to
understand and predict climate extremes. This requires
new forms of collaboration in the community, and the
software, tools, and hardware necessary to support this
also need to be developed. Much higher computing
power is required, along with a substantially larger base
of technical specialists to develop better models capturing the processes and resolution sufficiently.
Predictions. Predictions of the climate for the coming
months and years have enormous potential for
assisting a wide range of decision-makers. While forecasts for the coming weeks and seasons are operational,
the multiannual time scale is largely a research activity.
There is an urgent need to better understand users’
needs, and to develop and disseminate the forecasts
to address such needs. Case studies demonstrating
benefits would facilitate progress. However, assessing
the value of climate services is complicated, often
because decisions are rarely based solely on climate
information. There are challenges in communicating
uncertainty, but users should be aware that forecasts
are probabilistic and that the reliability of those
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probabilities should be verified. Failing to properly
communicate the uncertainty can have consequences,
as a false sense of certainty can lead to maladaptive decision-making and a loss of trust in forecast providers.
User engagement. The services are often inadequate
for users’ decisions. The underpinning scientific
capability and knowledge should not be oversold (nor
undersold) and strengths and limitations must be
articulated. Many users struggle to understand or use
climate model output. Reasons include technical challenges, data formats, irrelevant variables, inadequate
uncertainty estimations, and errors in the data; so how
can climate predictions be more useful and useable for
users? Multidisciplinary teams will help, along with
improvements to information systems, improvements
to engagement with users, and developing the
capacities and capabilities of both the providers and
the users. Good communicators and translators are
needed to bridge from the science through the services
to better inform decisions, but also to feed back the
user requirements to the scientists to develop different models and forecasts. Strong collaborations are
now starting to develop between researchers, service
providers, and end users, and these efforts have the

potential to be highly beneficial to both the climate
science community and society at large.
The above priorities, and other outcomes, from
the conference will be taken forward in a larger
follow-on to ECOMS. Called Climateurope (www
.climateurope.eu), this activity is creating a managed
network that includes climate science communities,
funding bodies, providers, and users to coordinate
and support the knowledge base (primarily in Europe,
but extending globally as far as possible) and to enable better management of climate-related risks and
opportunities.
ACKNOWLEDGMENTS. The EUPORIAS, SPECS,
and NACLIM projects were funded by the Seventh
Framework Programme of the European Commission
(GA308291, GA308378, and GA308299, respectively) and
supported this conference. We thank Natalie Garrett,
Guillaume Gastineau, Joe Daron, Mar Rodriguez,
Jane Strachan, Michel Déqué, and Tim Stockdale, who
took notes during the conference that have been useful
reminders for writing this account. We thank Bernd Eggen,
Helen Fox, Nicola Golding, Sarah Gooding, Chenbo Guo,
Nick Hopkins, Alison Lee, Felicity Liggins, and Mathew
Menary who helped organize the conference.

NEW FROM AMS BOOKS!
The Thinking Person’s Guide
to Climate Change
Robert Henson
Expanded and updated from Henson’s Rough Guide
to Climate Change, 3rd edition (no longer in print),
combining years of data with recent research, including
conclusions from the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change, the Guide
breaks down the issues into straightforward categories:
➣

Symptoms, including melting ice and
extreme weather

➣

Science, laying out what we know and how we know it

➣

Debates, tackling the controversy and politics

➣

Solutions and Actions for creating the best
possible future
© 2014, 516 pages, paperback
ISBN: 978-1-878220-73-7

List price: $30 AMS Member price: $20
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AMS BOOKS

AMS MEMBERS GET FREE

CLIMATE

GUIDES

The Thinking
Person’s Guide to
Climate Change

An Observer’s Guide to Clouds
and Weather:

RESEARCH APPLICATIONS

A Northeastern
Primer on Prediction

ROBERT HENSON

TOBY CARLSON, PAUL KNIGHT,
AND CELIA WYCKOFF

This fully updated and expanded
revision of The Rough Guide to
Climate Change combines years
of data with recent research.
It is the most comprehensive
overview of climate science,
acknowledging controversies
but standing strong in its stance
that the climate is changing—and
something needs to be done.

With help from Penn State experts, start
at the beginning and go deep. This primer,
intended for both serious enthusiasts and
new meteorology students, will leave you
with both refined observation skills and
an understanding of the complex science
behind the weather: the ingredients for
making reliable predictions of your own.
It connects fundamental meteorological
concepts with the processes that shape
weather patterns, and will make an expert of any dedicated reader.

© 2014, PAPERBACK, 520 PAGES,
ISBN: 978-1-935704-73-7
LIST $30
MEMBER $20

© 2014, PAPERBACK, 210 PAGES,
ISBN: 978-1-935704-58-4
LIST $30

MEMBER $20

Climate Conundrums:

Eloquent Science:

WILLIAM B. GAIL

A Practical Guide to Becoming
a Better Writer, Speaker,
and Atmospheric Scientist

What the Climate Debate
Reveals about Us

This is a journey through how we think,
individually and collectively, about
humanity’s relationship with nature,
and more. Can we make nature better?
Could science and religion reconcile?
Gail’s insights on such issues help us
better understand who we are and find
a way forward.
© 2014, PAPERBACK, 240 PAGES,
ISBN: 978-1-935704-74-4
LIST $30

MEMBER $20

How Thinking and Acting
Like Meteorologists
Will Help Save the Planet
WILLIAM H. HOOKE

Meteorologists focus on small bits
of information while using frequent
collaboration to make decisions.
With climate change a reality, William
H. Hooke suggests we look to the way
meteorologists operate as a model for
how we can solve the 21st century’s most
urgent environmental problems.
LIST $30

The ultimate communications manual
for undergraduate and graduate
students as well as researchers in
the atmospheric sciences and their
intersecting disciplines.
© 2009, PAPERBACK, 440 PAGES,
ISBN 978-1-878220-91-2

AWARD
WINNER!

LIST $45 MEMBER $30

TEXTBOOK

Living on the
Real World:

© 2014, PAPERBACK, 272 PAGES, ISBN 978-1-935704-56-0

DAVID M. SCHULTZ

MEMBER $22

Midlatitude Synoptic
Meteorology:
Dynamics, Analysis,
and Forecasting

AWARD
WINNER!

GARY LACKMANN

This textbook links theoretical concepts
to modern technology, facilitating
meaningful application of concepts,
theories, and techniques using real data.
©2011, PAPERBACK, 360 PAGES,
ISBN 978-1-878220-10-3
LIST $100 MEMBER $75 STUDENT MEMB. $65

Midlatitude Synoptic Meteorology Teaching CD
More than 1,000 PowerPoint Slides.
© 2013, CD, ISBN 978-1-878220-27-1

LIST $100 MEMBER $75

To order: bookstore.ametsoc.org, 617-226-3998, or use the order form in this magazine
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TORY

Taken by
Storm, 1938:

A Scientific Peak:

Joseph P. Bassi

How Boulder Became a
World Center for Space and
Atmospheric Science

A Scientific Peak

A Social and
Meteorological
History of the Great
New England Hurricane

JOSEPH P. BASSI

How Boulder Became a World Center
for Space and Atmospheric Science
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How did big science come to Boulder,
Colorado? Joe Bassi introduces us
to the characters, including Harvard
sun–Earth researcher Walter Orr
Roberts, and the unexpected brew
of politics, passion, and sheer luck that
during the Cold War era transformed
this “Scientific Siberia” to home of
NCAR and NOAA.

© 2015, PAPERBACK, 264 PAGES, ISBN: 978-1-935704-85-0
LIST PRICE: $35.00

LOURDES B. AVILÉS

The science behind the 1938
Hurricane, which hit New
England unannounced, is
presented here for the first time along with new data that
sheds light on the motivations of the Weather Bureau
forecasters. This compelling history successfully weaves
science, historical accounts, and social analyses to create
a comprehensive picture of the most powerful and
devastating hurricane to hit New England to date.
© 2013, HARDCOVER, 288 PAGES, ISBN: 978-1-878220-37-0

MEMBER PRICE: $25.00

LIST $40

MEMBER $30

METEOROLOGICAL MONOGRAPH SERIES

Father Benito Viñes:

AMS Meteorological Monographs Vols. 1–55 (1947–2010) are available via
Springer at springer.com/ams, with select volumes available in print via AMS
at bookstore.ametsoc.org. Starting in 2016 with Vol. 56, new monographs will
be open access, available via the AMS Journals Online site.

The 19th-Century Life
and Contributions of a
Cuban Hurricane Observer
and Scientist
LUIS E. RAMOS GUADALUPE
TRANSLATED BY OSWALDO GARCIA
The 19th-Century

Before Doppler radar and weather
Life and Contributions
of a Cuban Hurricane
broadcasts, Spanish Jesuit Benito Viñes
Observer and Scientist
(1837–1893) spent decades observing
the skies at Belen Observatory in
colonial Cuba. Nicknamed “the Hurricane Priest,” Viñes
taught the public about the weather and developed the first
network of weather observation stations in the Caribbean,
groundwork for the hurricane warning systems we use today.
by Luis E. Ramos
Guadalupe
Translated by
Oswaldo Garcia
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© 2014, PAPERBACK, 172 PAGES
ISBN: 978-1-935704-62-1
LIST $20

Synoptic–Dynamic
Meteorology and
Weather Analysis
and Forecasting:
A Tribute to
Fred Sanders

Northeast
Snowstorms

(Volume I: Overview,
Volume II: The Cases)
PAUL J. KOCIN AND
LOUIS W. UCCELLINI

Severe
Convective
Storms
EDITED BY CHARLES
A. DOSWELL III

EDITED BY LANCE F.
BOSART AND
HOWARD B. BLUESTEIN

Booksellers, groups,
or for examination copies:
The University of Chicago Press:
1-800-621-2736 (US & Canada)
773-702-7000 (all others)
custserv@press.uchicago.edu

MEMBER $16

Hurricane Pioneer:
Memoirs of Bob Simpson
ROBERT H. SIMPSON AND NEAL DORST

In 1951, Bob Simpson rode a plane
into a hurricane—just one of the
many pioneering exploits you’ll find
in these memoirs. Bob and his wife
Joanne are meteorological icons: Bob
was the first director of the National
Hurricane Research Project and a
director of the National Hurricane
Center. He helped to create the
Saffir–Simpson Hurricane Scale; the
public knows well his Categories 1–5. Proceeds from this book
help support the AMS’s K. Vic Ooyama Scholarship Fund.
© 2015, PAPERBACK, 156 PAGES
ISBN: 978-1-935704-75-1
LIST $25

MEMBER $20
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LOOKING FOR AN EXPERT?

LOOK TO AMS!

AMS announces the launch of our new online directory of

Weather and Climate Service Providers.
This new online directory replaces the
former BAMS Professional Directory and
lists an array of weather and climate service
providers. You can ﬁnd the new directory
under the “Find an Expert” link from the
AMS home page.
It’s easier than ever for the weather,
water, and climate community and
the general public to search for
organizations and individuals oﬀering these
important services.
Learn more at www.ametsoc.org

NEW!

Weather & Climate Service
Providers Directory
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