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CLIMATE RESILIENT GRID: A FORUM ON ENERGY, 
CLIMATE, AND THE GRID

What: More than 70 invited energy industry profes-
sionals attended or spoke about the role of 
renewables, the role and value of environmen-
tal information in the energy generation and 
delivery system, and opportunities for catalyzing 
climate services to serve the energy industry.

When: 14–15 June 2017
Where: Asheville, North Carolina

T he U.S. Energy Information Administration  
 forecast that nonhydroelectric renewables would  
 rise, from 2% in 2005 to a total of 10% of electric-

ity generated in 2018 (DOE 2004). Wind, solar, and 
hydropower are not only essential for meeting energy 
demand, they are also cost competitive with conven-
tional generation (Lazard 2018). Calling renewables 
“a foregone conclusion,” industry representatives are 
raising the level of investment in efficient transmis-
sion lines and new systems of microgrids. Climate 
and environmental intelligence is providing essential 
information in this decision-making process, with the 
grid on the frontlines.

The Climate Resilient Grid: A Forum on Energy, 
Climate, and the Grid convened thought leaders 
from industry, government, and academia to deter-
mine the use of environmental and climate data for 
meeting industry needs in both energy delivery and 
bringing renewables online for an integrated energy 
future.1 Utilities executives shared perspectives on 

their climate risks and vulnerabilities, use of climate 
data, the current state of their grid, and the future 
of renewables in their portfolio. Solution providers 
shared their use of environmental information in 
asset planning, resilience strategy, and load planning. 
Thought leaders discussed the critical use of renew-
ables and the right mix of energy to build an adaptive 
infrastructure, while reducing carbon dioxide. In all, 
the thought leaders and energy executives noted the 
role of a changing climate and its corresponding data 
in energy delivery challenges, and in integrating re-
newables into the grid. Raising the level of renewables 
requires efficient transmission lines and new systems 
of microgrids, which in turn requires climate data, 
analytics, and environmental intelligence.

Supported by the National Oceanic and At-
mospheric Administration’s (NOAA) National 
Centers for Environmental Information (NCEI), 
the Cooperative Institute for Climate and Satellites–
North Carolina (CICS-NC), and CASE Consultants 

1 Presentations available at www.caseconsultantsinternational.com.

173JANUARY 2019AMERICAN METEOROLOGICAL SOCIETY |
Brought to you by NOAA Central Library | Unauthenticated | Downloaded 08/29/22 05:24 PM UTC

mailto:stephanie.herring%40noaa.gov?subject=
https://doi.org/10.1175/BAMS-D-18-0018.1
https://doi.org/10.1175/BAMS-D-18-0018.2
http://www.ametsoc.org/PUBSReuseLicenses
http://www.caseconsultantsinternational.com


International (CASE), and spearheaded by the Ameri-
can Meteorological Society’s (AMS) Committee 
on Climate Services, the meeting served to explore 
challenges posed by climate and energy, striving to 
seek solutions. NCEI2 and CICS-NC built upon a 
history of engaging with the energy sector (Arguez 
et al. 2013) to continue support for climate data re-
search applications. CASE, CICS-NC, and the AMS 
Climate Services Committee provided subject matter 
expertise and strategic input.

THE VALUE OF ENVIRONMENTAL INFOR-
MATION. Broadly speaking, the energy system 
consists of power generation, transmission and dis-
tribution lines, and consumption components. With 
instantaneous supply and demand, each component 
of a power system requires advanced analytics that 
maximize efficiency. Weather and climate factor 
into both operating the components efficiently and 
into planning the energy assets effectively in the 
long term.

Weather and climate impact every component of 
the energy system and environmental data “is used 
across the enterprise for risk assessment,” Daniel 
Kassis of energy-based holding company SCANA 
said. CEO and founder of the Resilient Grid, Michael 
Legatt, added, “We need climate scientists to make it 
clear that we are heading for a new normal and any 
system as complex as the energy grid requires under-
standing that variability and uncertainty are inherent 
in the complexity of how the energy generation and 
delivery system works.”

The power industry relies on quality observational 
data to choose what power plants to build, select 
transformer size, prepare for summer daily demand 
patterns, and optimize operational efficiency. An 
effective example of the many applications showing 
the value of publicly available data, the demand for 
authoritative products from NCEI, and how both 
the public- and private-sector service providers are 
supporting the energy sector, is the use of climate 
“normals” in rate setting.

Describing normals as “one of our most popular 
product lines,” NCEI climate scientist Russ Vose ex-
plained that normals monitor changes in the climate, 
and also serve as a predictive tool, by showing trends 
in climate variables. As the climate continues to warm 
rapidly, however, historical trends are becoming less 
predictive of future patterns. These climate changes 
are coupled with changes in energy consumption 
patterns through an increased demand for air con-
ditioning and a decrease for heating. Though NCEI’s 
traditional climate normals are 30-year historical 

averages of climate variables, updated every 10 years, 
the warming trend is for the energy industry to ask 
for normals to be calculated differently (Arguez et al. 
2013). Hence, NCEI now produces a range of alterna-
tive normals, covering 1-, 5-, and 30-year periods, 
and the industry self-selects the product that is most 
valuable to its decisions.

Continuing the discussion of normals, a repre-
sentative of Philadelphia Gas Works confirmed the 
usefulness of alternative normals. Owned by the City 
of Philadelphia, the company has a rate structure 
that differs from utility-owned structures. With a 
warming trend in recent decades, the company be-
gan losing sales volume. To normalize revenue to the 
level granted in the company’s most recent base-rate 
case, a real-time weather normalization adjustment 
is applied to each billing cycle. It applies a credit to 
customer bills when it is colder than normal, and a 
charge to bills when it is warmer. Clear, authorita-
tive NOAA references to cite supported this most 
recent base-rate case, where the company proposed 
using 10-year weather normals to project pro forma 
revenues. Approximately 30 utilities have moved 
toward the most progressive weather normal, such 
as rolling weather averages and trending weather 
averages. NOAA’s switch from 30-year normals to 
new, nontraditional normals was key. If they “had just 
stayed at 30-year normals the increase in rates would 
have been significantly different,” Philadelphia Gas 
Works Vice President Gregory Stunder said.

Additional areas where industry leaders expressed 
interest in improved environmental information 
included sea level rise, inland and coastal inunda-
tion, improved temporal resolution, solar irradiance, 
temperature extremes, the “new normal,” extreme 
weather, and extended historical data including 
paleoclimatological data. For more details on these 
specific examples see the online supplement.

Long-term thinking involves transitioning to a 
new normal. Legatt stated that, “We need climate 
scientists to make it clear that we are heading for a 
new normal” and any system as complex as the en-
ergy grid, requires understanding that variability and 
uncertainty are inherent in complex work. In making 
transformational changes for climate resiliency it is 
important to distinguish between reliability of (as in 
hardening against short-term outages) and resilience 

2 NCEI, with headquarters in Asheville, North Carolina, 
provides access to the world’s most comprehensive archive 
of atmospheric, coastal, oceanic, and geophysical data  
(www.ncei.noaa.gov).
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in a longer-term context. Even if energy companies 
improve resiliency against extremes of weather and 
transition to a new normal, unexpected rapid change 
can greatly increase risks. Scenario plans, with sup-
portive data, are needed to decrease risks and increase 
long-term resiliency.

KEYNOTE. It was in the realm of scenario plan-
ning that the keynote speaker, AMS Past President 
Alexander “Sandy” MacDonald, presented his 
research findings (MacDonald 2016). The NOAA-
supported study (NOAA 2016) used decades of 
high-resolution assimilation model data with con-
current electric load data to optimize nation-scale 
power systems, applying linear programming to 
minimize overall system costs (Clack et al. 2015). 
The study found that the contiguous United States 
can use predominantly carbon-free power sources 
(Shepherd 2016). Wind and solar are most effective 
on large scales, and the United States (and other 
global political entities such as the European Union) 
is large enough to benefit from the “scale of weather.” 
Variability of wind and solar requires an enabling 
technology—namely high-voltage direct-current 
(HVDC) transmission.3 A nation-wide HVDC 
overlay, or “supergrid” would be cost effective for 
moving clean power both long and short distances 
and would offer substantial savings over the cur-
rent approach of increasing wind and solar genera-
tion within relatively small areas for balancing the 
energy load. Noteworthy, the cost schema did not 
include government subsidies nor environmental 
externalities factors, making the results importantly 
impressive.

THE ROLE FOR NOAA AND FEDERAL IN-
VESTMENTS IN ENVIRONMENTAL DATA. 
Industry leaders stated the need to make new invest-
ments to improve both short- and long-term resil-
ience. However, to get funding to support resilience 
efforts, they must often make a rate case to a utility 
regulator in their region. An important component 
of a utilities’ justification are the data provided by 
NOAA because they are regarded as authoritative. 
While NOAA provides observational data, as well 
as predictions and projections of future climate that 
help address some of these information needs, this 
meeting made it clear that private-sector service 
providers are using NOAA’s information to develop 
tailored services for specific energy-sector clients. 
As utility industry executive Michael McPeck put it, 
“there is a tremendous amount of data but tapping it 
correctly presents problems,” and these client-specific 

challenges will be addressed through private-sector 
providers.

Participants stated that they need that “third-party-
respected source” of independent measurements that 
come from NOAA; that it is very useful and informa-
tive for industries, adding that “constituents want 
us to use the trusted NOAA data in [our] weather 
models.” The speakers also found it very useful to be 
able to refer to the NOAA publications on new weather 
normals (Arguez et al. 2013), which they called “an 
incredibl[y] helpful reference for us,” adding that “it 
says NOAA recognizes that this has changed explicitly 
for planning in the utility industry.” Gas executive 
Pearl Donohoo-Vallettare added that, “There is a lot 
of acceptance for our measured data, but when we 
need independent measurement NOAA is a great 
reference, and what they did with the transition from 
the 30-year to the other progressive normals really was 
a shot in the arm for us, and I think you can clearly 
see that there wasn’t a progression to different types 
of normals until the last 5 years.”

Perhaps one of the most important conclusions 
drawn from this meeting is that there continues to 
be a high return on investment for federally funded 
environmental information in the energy sector. 
Industry leaders gave clear statements of their need 
for authoritative and transparent data. Federal agen-
cies are most often considered the best sources of 
reliable data and information, especially as they add 
scientific rigor and transparency.

IN SUMMARY. Geographical areas across the 
country experience dramatically different threats 
and risks to their energy infrastructure. For example, 
wildfires pose more of a threat in the West, and ice 
storms accompanied by strong winds and flooding 
pose more of a threat in the East. The nation’s grid 
has been seeing over the last few years a substantial 
change in the need to respond to climate events that 
are affecting the system.

In making transformational changes for climate 
resiliency it is important to distinguish between reli-
ability of (as in hardening against short-term outages) 
and resilience on the grid in a longer-term context. 
Data providers thus have a responsibility to help 
ensure decision-makers are aware of the data that 
already exist, and what is being developed (Arguez 

3 High-voltage direct-current (HVDC) technology was first 
used for electric power transmission over 70 years ago. It 
has been substantially improved in recent decades. HVDC 
cables are manufactured in the United States.
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et al. 2013). Though decision-makers are excited to 
discover a new dataset on the NCEI website, it is 
incumbent upon NCEI to make it known, make it ac-
cessible and discoverable, and make it understood and 
useful. A critical role of climate solution providers is 
bridging between the scientists and data providers 
and the decision-makers.

At the close of the session, three key discussion ar-
eas emerged, serving as an opportunity for continued 
engagement with this sector. The first centered on the 
availability of water quantity and temperature data, 
both of which are important for power generation. The 
second centered on effective integration of authorita-
tive climate information in planning and risk manage-
ment areas, for example in load planning, development 
and integration of potential new design standards, in 
analyzing long-term risks to assets, and how climate 
change risks can be considered in rate or regula-
tory procedures filing. And the third discussion area 
centered on big data gaps. Access to high-resolution, 
precise, and accurate past data records continues to be 
a need but understanding projections of future changes 
is also needed. Responses to these discussion areas and 
other important questions will be the focus for a future 
follow-on engagement with this sector.
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Climate Change
ROBERT HENSON

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.

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

Taken by  
Storm, 1938:  
A Social and Meteoro
logical History of the 
Great New England 
Hurricane, 2nd Ed.  
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. 

© 2018, PAPERBACK, 288 PAGES, ISBN: 978-1-944970-24-6         

LIST $30    MEMBER $20       

A M E R I C A N  M E T E O R O L O G I C A L  S O C I E T Y

TAKEN BY STORM, 1938
A Social and Meteorological History of the Great New England Hurricane

LOURDES B. AVILÉS / 2nd edition

8 0 T H  A N N I V E R S A R Y  O F  T H E  G R E A T  N E W  E N G L A N D  H U R R I C A N E

Climate Conundrums:  
What the Climate Debate  
Reveals about Us
WILLIAM B. GAIL

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

Living on the  
Real World:  
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.

© 2014, PAPERBACK, 272 PAGES, ISBN 978-1-935704-56-0  LIST $30    MEMBER $22 

An Observer’s Guide to Clouds  
and Weather:
A Northeastern  
Primer on Prediction
TOBY CARLSON, PAUL KNIGHT,  
AND CELIA WYCKOFF

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, 210 PAGES,  
ISBN: 978-1-935704-58-4  LIST $30 MEMBER $20

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

Hurricane Pioneer: 
Memoirs of Bob Simpson
ROBERT H. SIMPSON AND NEAL DORST
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HISTORY A Scientific Peak: 
How Boulder Became a 
World Center for Space 
and Atmospheric Science
JOSEPH P. BASSI

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.

How Boulder Became a World Center
for Space and Atmospheric Science

A M E R I C A N  M E T E O R O L O G I C A L  S O C I E T Y

Joseph P. Bassi

A Scientific Peak

© 2015, PAPERBACK, 264 PAGES, ISBN: 978-1-935704-85-0

LIST PRICE: $35.00      MEMBER PRICE: $25.00

Born in a Minnesotan mining town,  
Suomi would spend his best years  
next door in Wisconsin, but not before 
seeing the whole world—from space, 
that is. This is the story of the scientist, 
inventor, and teacher who founded 
satellite meteorology, written by 
members of the communities that grew up around his groundbreaking work.

LIST $30 MEMBER $20 
© 2016, PAPERBACK, 240 PAGES,  ISBN: 978-1-944970-22-2

Verner Suomi:  
The Life and Work 
of the Founder of 
Satellite Meteorology
JOHN M. LEWIS WITH  
JEAN M. PHILLIPS, W. PAUL 
MENZEL, THOMAS H. VONDER 
HAAR, HANS MOOSMÜLLER, 
FREDERICK B. HOUSE,  
AND MATTHEW G. FEARON Verner Suomi

The Life and Work of the Founder  
of Satellite Meteorology

John M. Lewis with Jean M. Phillips,  
W. Paul Menzel, Thomas H. Vonder Haar, Hans Moosmüller,  

Frederick B. House, and Matthew G. Fearon



  80th  
ANNIVERSARY  

OF STORM

BEST 
SELLER!

From a pioneering forensic meteoro-
lo gist, the inside scoop on legendary 
litigations, including the disap pear ance 
of an Alaskan congressman’s airplane in 
1972, the collapse of Tampa Bay’s Skyway 
Bridge in 1980, and the crash of Delta 
Flight 191 in Dallas/Fort Worth in 1985.

LIST $30 MEMBER $20 
© 2016, PAPERBACK, 240 PAGES,  
ISBN: 978-1-940033-95-2

Weather in the Courtroom: Memoirs  
from a Career iForensic Meteorology

WILLIAM H. HAGGARD

A M E R I C A N  M E T E O R O L O G I C A L  S O C I E T Y

W E AT H E R 
IN THE 

C O U R T R O O M
MEMOIRS FROM A CAREER IN FORENSIC METEOROLOGY

William H. Haggard

AWARD  
WINNER!

NEW 
EDITION!
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Attention AMS Student Members

Stay connected to AMS after graduation 
for half the regular membership rate

Let AMS help you build your expertise, your 
network, your career. There’s never been a more 

important time to be a member.

http://www.ametsoc.org/earlycareer
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