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The Atmospheric Radiation Measurement (ARM)
Program is by all measures a unique enterprise. The U.S.
Department of Energy (DOE) conceived the Program
in 1990 as its primary contribution to the then newly
created U.S. Global Change Research Program. Ari
Patrinos, who was a DOE program manager in 1990,
said in his forward to the ARM Program Plan that

ambitious goal to markedly improve our understanding
within a decade. To do this, the founders of the Program
realized that a new paradigm was needed. Continuous
multiyear datasets that spanned the entire range of atmospheric conditions were required. Sites had to be
established in climatically important regions of the
world; organizational structures and procedures had to
be developed; scientific and infrastructure staff had to be
selected; instrumentation needed to be chosen and built
or purchased; and the process of designing, building, and
running the Program had to be conducted.
And so the Program was born. But like virtually all
endeavors, the original plans did not anticipate every
contingency. One of ARM’s great accomplishments was
(and is) its ability to grow and evolve, adjusting to accommodate new scientific questions and priorities and
to match changes in the funding structure provided by
DOE. ARM is now a very complex $65M per year
activity,1 supporting the activities of approximately 100
scientists, associates, and students together with over
150 scientific and engineering staff within the Program’s
infrastructure. The Program’s story is a remarkable one,
and one that needed to be told.
The ARM history is also a story about people. The
vision of the Program was developed by a relatively
small group of people, but then augmented and implemented by many. The Program has benefitted from excellent leadership from DOE management (such as Ari
Patrinos, Peter Lunn, Pat Crowley, and Wanda Ferrell)
and staff from most of the DOE national laboratories
(such as Marv Wesely, Ric Cederwall, John Vitko, Joyce
Tichler, Bill Clements, and many, many others) who
helped lead different components of the Program. The

[the] recent heightened concern about global warming
from an enhanced greenhouse effect has prompted the
department (DOE) to accelerate the research to improve
predictions of climate change. The emphasis is on the
timing and magnitude of climate change as well as on the
regional characteristics of this change. The Atmospheric
Radiation Measurement (ARM) Program was developed to supply an improved predictive capability,
particularly as it relates to the cloud–climate feedback.

ARM was a natural evolution of two separate research efforts within the DOE that were evaluating radiation parameterizations used in general circulation
models (GCMs) and assessing the differences in cloud
feedback in GCMs. Both of these activities required
data, and the ARM Program was designed to provide
that data. The original science vision of the ARM Program was for it to be a 10-yr endeavor, but the success of
ARM has resulted in the Program continuing for more
than 25 years and counting.
In many ways, ARM should be considered the model
basic research program. It was formulated to address the
largest uncertainties that were restricting progress in
improving the fidelity of GCMs, namely the representation of radiation and clouds in these models. It had an
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A careful reader of this monograph will note that the current
annual budget, which is at its highest ever, still does not reach that
anticipated by the earliest program visionaries in 1990.
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scientific direction of the Program was guided over the
first 20 years by three chief scientists and members of
the Science Team Executive Committee (STEC) and
later the Science and Infrastructure Steering Committee (SISC). However, many of the real impacts to
the ARM Program rose from the rank-and-file members of the Program, as scientific guidance often came
from funded Principal Investigators (PIs) and their
colleagues through the different scientific working
groups used to organize the Science Team. Many of
the components and improvements of the infrastructure originated from ideas of people within the
infrastructure at all levels. There have also been many
dozens of people working behind the scenes on contracts, budgeting, technical editing of ARM documents, organizing ARM’s yearly meetings, public
relations, outreach, and countless other tasks that are
necessary for any enterprise as large as ARM. While it
is virtually impossible to mention everyone who
played a significant role in ARM, Figs. 1–3 show some
of the more prominent people from the Science Team,
infrastructure, and management of the ARM Program
over the last two decades.
The infrastructure of the Program has provided
the bedrock upon which the scientific achievements
of the Program are based. Compared to other large
research programs such as NASA’s Earth Observing
System (EOS), one could argue that the ARM infrastructure is woefully understaffed given the
breadth of the activities that the Program is supporting. However, the infrastructure team’s hard
work and pride in the Program have overcome many
obstacles.
There is a strong sense of community around ARM.
Some of this sense of community can be attributed
to the members of the infrastructure, who have
remained as relatively constant contributors at ARM
meetings for the last two decades. The general organization of the Science Team via the use of working
groups, which are led by a selected member from that
working group, also has contributed to this feeling of
community. As such, the Program has also been a
great incubator for young scientists, and many of the
scientific leaders in the Program today began as
graduate students supported by PIs who were funded
by ARM. This has created a feeling of ‘‘ownership’’ by
many scientists and infrastructure members in the
Program, and that vested interest has benefitted the
ARM tremendously.
The impact of ARM has been large and farreaching. For the last two decades, ARM-funded
scientists have been very visible reporting their results at American Meteorological Society (AMS)
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meetings (e.g., at the Cloud Physics and Atmospheric
Radiation conferences), the fall American Geophysical Union (AGU) meeting, International Union
of Geodesy and Geophysics (IUGG) meetings, and
other national and international meetings. ARM scientists are on the International Radiation Commission, actively participate on the Intergovernmental
Panel on Climate Change (IPCC), and organize and
engage in the Global Energy and Water Cycle Experiment (GEWEX) activities, among many other
endeavors. Additionally, ARM has actively participated in outreach activities to engage and educate
elementary and high school students, communities,
and other ‘‘non-scientists.’’ These outreach activities
were very important in the early days when the Program was establishing the long-term sites and wanted
to develop a positive relationship with the surrounding communities.
This monograph provides the history of the birth
and growth of the ARM Program. While ARMfunded scientists and others using ARM data have
published many hundreds of papers in scientific
journals, only three previously published papers
provide any broad overview of the Program. Gerry
Stokes and Steve Schwartz discussed the original
conception and birth of the Program in an early paper that appeared shortly after the Southern Great
Plains (SGP) site started collecting data (Stokes and
Schwartz 1994), Tom Ackerman and Gerry Stokes
provided a high-level overview of some of the main
accomplishments of Program in its first decade
(Ackerman and Stokes 2003), and Jim Mather and
Jimmy Voyles described more recent activities that
have greatly broadened the scope of the Program
near the end of its second decade (Mather and
Voyles 2013). However, these three papers only
provide snapshots and are unable to delve into
myriad of accomplishments, challenges, and decision
points that the Program has faced and overcome
along the way.
This monograph aims to provide those details. To
tell the story of ARM, a collection of ARM scientists
and infrastructure members were solicited to provide their thoughts on various components of the
Program. The first four chapters provide a high-level
view of the origin, birth, and maturation of the ARM
Program. Chapters 5 through 12 cover different
components of the ARM infrastructure, including
how the sites were selected, an overview of each of
the sites including how the ARM Mobile Facility
came to be, the history of airborne observations in
the Program, a synopsis of the ARM data system and
its evolution, and the Program’s data quality
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FIG. 1. Some people contributing to the ARM Program between 1990 to 2009. (a) Tom Ackerman; (b) Bob Ellingson; (c) Sally
McFarlane, Rob Wood, Allison McComiskey, Matthew Shupe, Steve Ghan, Jian Wang, and Ashley Williamson; (d) Minghua Zhang;
(e) Steve Ghan; (f) Matt Macduff, Dick Eagan, and Rick Wagener; (g) John Goldsmith; (h) Jimmy Voyles and Wanda Ferrell; (i) Maike
Ahlgrimm; (j) Christian Jakob and Ted Cress; (k) Mark Miller; (l) Dave Turner and Eli Mlawer; (m) Kuo-Nan Liou and Andy Lacis;
(n) Randy Peppler; (o) Steve Klein; (p) Raymond McCord; (q) Ken Moran and Kevin Widener; (r) Marv Wesely; (s) Mark Ivey, Doug
Sisterson, Bob Ellingson, and Warren Wiscombe; (t) Roger Marchand; (u) Jim Mather; (v) Warren Wiscombe, Chuck Long, Jay Mace,
Matthew Shupe, and Dave Turner; (w) Sally McFarlane.
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FIG. 2. More people contributing to the ARM Program between 1990 and 2009. (a) John Vitko; (b) Dave Randall; (c) Graham Feingold;
(d) Steve Krueger; (e) Larry Berg; (f) Sharon Zuhoski, Nancy Burleigh, and Jane McKinney; (g) Hank Revercomb and Bob Ellingson;
(h) Doug Sisterson, Warren Wiscombe, Raymond McCord, Wanda Ferrell, Jimmy Voyles, and Sylvia Edgerton; (i) Tony Clough;
(j) Warren Wiscombe; (k) Eva Baroni; (l) Rich Ferrare; (m) Andy Vogelmann; (n) Joyce Penner; (o) Tony Del Genio; (p) Jennifer
Comstock; (q) Pavlos Kollias; (r) Catherine Gautier; (s) Eugene Clothiaux; (t) Wanda Ferrell, Pete Lamb, and Jimmy Voyles; (u) Joe
Michalsky; (v) Hans Verlinde; (w) Ric Cederwall; (x) Giri Palanisamy; (y) Anthony Davis, Eugene Clothiaux, and Howard Barker;
(z) Matthew Shupe and Jay Mace; (aa) Dave Turner, Kevin Widener, Fairly Barnes, Joyce Tichler, Barry Lesht, Warren Wiscombe, Ric
Cederwall, Tim Tooman, Raymond McCord, and Randy Peppler; (bb) Tom Ackerman; (cc) Kelle Smith and Pat Nelson.
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FIG. 3. Still more people contributing to the ARM Program between 1990 to 2009. (a) Ted Cress and Steve Schwartz; (b) Ric Cederwall;
(c) Gerry Stokes; (d) Tom Stoffel; (e) Zhanqing Li; (f) Beat Schmid; (g) Marv Dickenson; (h) Richard Somerville; (i) Jay Mace; (j) Peter
Lunn; (k) Bernie Zak; (l) Jim Spinhirne; (m) Maria Cadeddu; (n) Joe Michalsky; (o) Warren Wiscombe, Graeme Stephens, and Bob
Ellingson; (p) Harvey Melfi; (q) Ed Westwater and Chuck Long; (r) Christine Chiu; (s) Ari Patrinos; (t) Pat Crowley and Wanda Ferrell;
(u) Ells Dutton; (v) Bill Clement, Ted Cress, and Fairly Barnes; (w) Gerry Stokes, Ted Cress, and Tom Ackerman; (x) Marv Wesely, Doug
Sisterson, Weigang Gao, and Rich Coulter; (y) Sally McFarlane and Jim Barnard; (z) Bob Cess; (aa) Hank Revercomb.
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program. Chapters 13 through 30 capture the progress ARM has made on various scientific topics. The
range of topics covered is impressive!
We hope you enjoy reading this monograph on the
Atmospheric Radiation Measurement (ARM) Program’s first twenty years.
This monograph is dedicated to Pete Lamb and Marv
Wesely, who passed before their time, and all of the
scientists, engineers, managers, and staff that contributed their energy and ideas to the formulation and
evolution of the ARM Program.

VOLUME 57

REFERENCES
Ackerman, T. P., and G. M. Stokes, 2003: The Atmospheric Radiation
Measurement Program. Phys. Today, 56, 38–44, doi:10.1063/
1.1554135.
Mather, J. H., and J. W. Voyles, 2013: The ARM climate research
facility: A review of structure and capabilities. Bull. Amer.
Meteor. Soc., 94, 377–392, doi:10.1175/BAMS-D-11-00218.1.
Stokes, G. M., and S. E. Schwartz, 1994: The Atmospheric Radiation Measurement (ARM) Program: Programmatic
background and design of the cloud and radiation test bed.
Bull. Amer. Meteor. Soc., 75, 1201–1221, doi:10.1175/
1520-0477(1994)075,1201:TARMPP.2.0.CO;2.

Unauthenticated | Downloaded 01/09/23 07:27 AM UTC

