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Abstract. The paper traces my career as a climatologist from the 1950s and that of most of my graduate students

from the late 1960s. These decades were the formative ones in the evolution of climate science. Following a brief

account of the history of climatology, a summary of my early training, my initial teaching and research in the UK

is discussed. This is followed by new directions at the University of Colorado, Boulder from October 1968. The

history of the World Data Center for Glaciology/National Snow and Ice Data Center in Boulder from 1977 is

described and climate-cryosphere initiatives at the Cooperative Institute for Research in Environmental Sciences

(CIRES). International activities and links are then reported, followed by a section on national and international

committees. I then describe my activities during sabbaticals and research leaves. The paper concludes with

discussion of my “retirement” activities and an epilogue.

The paper is based on a lecture given at the Roger Barry Symposium: A Chronicle of Distinction: From the

Arctic to the Andes, at the University of Colorado, 10 August 2004 and updated to 2014.

1 Introduction

Climatology is a young science, spanning barely half a cen-

tury, and I have indeed been fortunate to be part of most of

it. While some true pioneers – J. von Hann, W. Köppen, R.

Geiger and C. E. P. Brooks – were before my time, I did

know personally almost all of the players identified by Pe-

ter Lamb (2002) in his account of the “climate revolution”:

Ken Hare (my advisor), Reid Bryson, Hubert Lamb, Her-

mann Flohn, Murray Mitchell Jr., and Jerry Namias. I also

met M. I. Budyko, E. B. Kraus, and H. E. Landsberg, as well

as others not mentioned by Lamb – André Berger, Arnold

Court, Kirill Kondratyev, Friedrich Lauscher, Gordon Man-

ley, Tony Chandler, Russ Mather, Steve Schneider, and Carl

Troll. For this reason, tracing my personal path and its deter-

minants is a key to understanding the histories of my grad-

uate students at University of Colorado, and my links with

climate and other scientists around the world.

A career is a mixture of serendipity and being in the right

place at the right time, but also requires patiently working in

your areas of interest or pursuing unplanned developments

at a particular point in time, without expectation that they

will necessarily lead anywhere. Years later, some of these

pursuits may unexpectedly bear fruit. My international links

and research leaves were important in this regard.

2 The evolution of climate science

From the 1880s through the 1940s climatology was regarded

by the meteorological profession as “bookkeeping” – the

calculation of averages of the climatic elements at stations

over long time intervals. The Russian-born climatologist

Wladimir Köppen had related climate to vegetation and in

1884 devised a classification of global climates that has with-

stood the test of time. Local, regional and continental cli-

mates were described over subsequent decades, but the first

major advance was Rudolf Geiger’s book Climate near the

ground, published in German (Geiger, 1927). The Second

World War focused attention on improving weather forecast-

ing and understanding weather and climate around the globe,

especially in the tropics and the Arctic. These trends con-
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88 R. G. Barry: The shaping of climate science

tinued during the subsequent Cold War era. World War II

also entrained new scientists into meteorology such as Jerry

Namias (long-range forecasting and large-scale air–sea inter-

actions), Reid Bryson (founder of the Meteorology Depart-

ment at the University of Wisconsin in 1948 and researcher

on climate change), and Helmut Landsberg (author of Phys-

ical Climatology in 1941). In the 1950s efforts began to an-

alyze the general circulation and the energy balance of the

earth that has continued for 50 years.

The 1960s–1970s saw numerous developments. William

Sellers (1965) published Physical Climatology. Paleoclima-

tology focused on the timing and causes of ice ages and

became strongly interdisciplinary. Ice core research, paly-

nology, and dendroclimatology provided a wealth of paleo-

climatic information. There was recognition from Keeling’s

measurements at Mauna Loa that atmospheric concentra-

tions of carbon dioxide were increasing. The climate of the

last millennium emerged as an important aspect of climate

change studies. Hubert Lamb was a leader in this field from

the 1960s (also in classifying weather types) and later pub-

lished a major survey of past climate (Lamb, 1977). The

1970s also saw the introduction of general circulation mod-

els (GCMs) and model studies of CO2 impacts on the climate

system. The International Biological Program (IBP) and its

successors led to international collaboration on ecoclimato-

logical research in many different biomes. From the 1990s

on, the recognition of global warming, its two–threefold am-

plification in the Arctic, partly linked to shrinking sea ice and

snow cover, and global impacts, have been the focus of much

attention using coupled global climate models and satellite

observations of the cryosphere.

My contributions were made in papers and textbooks and

the 65 graduate theses and dissertations that I supervised.

Many of these students went on to have illustrious careers

(see Appendix A).

3 Early background and training

Following an early teenage interest in weather observations,

my meteorological training began when I joined the UK

Meteorological Office as a scientific assistant in 1952. The

eight-week basic training at Stanmore Meteorological Train-

ing School in north London included an introduction to me-

teorology, synoptic observations, pilot balloons, coding and

decoding weather reports, and plotting chart data and tephi-

grams from Global Telecommunication System (GTS) tele-

type reports. I performed these tasks on shift work at the

Royal Air Force (RAF) Station Worksop in Nottinghamshire,

England, from 1952 to 1954. During this time, I also served

two brief stints at a station in East Yorkshire, where I was

whisked at short notice in the back seat of a Meteor jet fighter

to fill in for an employee on leave. In the evenings I took cor-

respondence courses in advanced-level mathematics and or-

dinary level physics on the recommendation of my instructor

at Stanmore. Failing the eyesight test for military service, and

thereby benefiting from two “free” years, I applied for a uni-

versity program in geography – the first university attendee

in the family. I chose geography as it had been a long-term

interest and was my best subject at grammar school. I was

fortunate to receive financial support from the Sheffield City

Council.

My climatological mentor at the University of Liverpool

was Stan Gregory, later the founding editor of the Interna-

tional Journal of Climatology (for which I was on the Edi-

torial Board, 1980–1989). As part of the honors BA degree,

I began a dissertation on weather types, influenced by Rod-

ney B. M. Levick’s 1955 paper in Weather. I met Rodney at

a Royal Meteorological Society (RMS) meeting in London,

to which he bought my rail ticket and that was my introduc-

tion to professional meteorology. My dissertation concerned

airflow types in central Scotland and the associated climatic

conditions at Turnhouse, Edinburgh; Dyce, Aberdeen; Ren-

frew Airport; and Eskdalemuir Observatory – all of which I

visited.

In June 1956, Professor F. Kenneth Hare of McGill Uni-

versity visited the University of Liverpool, sponsored by the

British Council. Professor Hare’s lectures on Arctic meteo-

rology and Labrador-Ungava stimulated me to pursue a mas-

ter’s degree at McGill University after graduating in 1957.

After attending McGill’s summer school in Stanstead, Que-

bec, and further meteorological training at Dorval Airport to

satisfy the Canadian Meteorological Service, I became one

of four graduate student weather observers. Supervised by a

senior observer, I spent 12 months of the International Geo-

physical Year (IGY) at the McGill Subarctic Research Lab-

oratory in Schefferville, Quebec, making weather observa-

tions and reports for the Knob Lake station. My modest IGY

contribution involved filing auroral reports on microcards.

Since the Knob Lake station was near the zone of maxi-

mum auroral frequency, we saw numerous and unusual au-

roral displays. I also attended a lecture course offered by the

Lab director, Jack D. Ives, about the physical geography and

Quaternary history of northeast Canada. This awakened my

interest in ice age climate and the Laurentide Ice Sheet.

I subsequently began researching the synoptic climatol-

ogy of the Labrador-Ungava Peninsula (Barry, 1959, 1960b)

based on the regional circulation types of Lamb (1950) for

the British Isles. Synoptic climatology is the study and anal-

ysis of climate in terms of synoptic weather patterns rather

than monthly averages. By the fortunate contrast in winters

1956–1957 (cold and dry) and 1957–1958 (relatively mild

and moist), I was able to propose them as typical of glacial

maximum and glacial onset conditions, respectively (Barry,

1960a). This laid the foundations for my subsequent work in

both synoptic climatology and paleoclimatology.

In Montreal in 1958–1959, I worked with the Arctic Me-

teorology Research Group (AMRG) plotting 25 mb data and

meridional temperature and wind cross sections in a project

on the Arctic stratosphere. I attended courses offered by F.
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K. Hare (dynamic meteorology and geographic methodol-

ogy) and Svenn Orvig (physical meteorology) in geogra-

phy, and Walter Hitschfeld (thermodynamics) in physics. I

also attended discussions with PhD candidate Barney Boville

(dynamic climatologist), Warren Godson (advisor to the

AMRG) and Morley Thomas, all of the Canadian Meteoro-

logical Service, staff colleagues Mona MacFarlane and Cyn-

thia Wilson, and grad students Ian Jackson, and John Raynor.

Ian, after a stint at the London School of Economics lectur-

ing on climatology, became head of Sigma Xi. John Raynor

lectured in New Zealand, and then frustrated by the attitude

of the New Zealand Meteorological Service to geographer

climatologists moved to Ohio State University and later be-

came Department Chair in Geography. As stated in another

context, “it takes a village. . . ”.

After my MSc, I returned to the University of Liverpool in

October 1959 and started on my PhD on vapor transport over

Labrador-Ungava under Stan Gregory, supported by a Lev-

erhulme Fellowship. I also began to learn Russian through

a BBC radio program, partly with the ambition to read the

related work of M. Budyko and other Soviet scientists. Dur-

ing this doctoral work, completed in 1965 at the University

of Southampton, I was fortunate to meet and talk with H. H.

Lamb, A. G. Matthewman, and G. B. Tucker at the Meteoro-

logical Office in London. Matthewman assisted me with an

algorithm for calculating moisture flux divergence from ra-

diosonde data and Tucker advised me on the implications of

the results.

I conducted the data analysis for my MSc thesis using

punched card sorting and a desk calculator, and I later wrote

a note for Erdkunde on the geographical applications of

punched cards (Barry, 1961). After returning to Liverpool

to begin a PhD, I spent months learning to program in ma-

chine language the first-generation English Electric DEUCE

computer to analyze moisture contents, transport, and flux

divergence over Labrador-Ungava. The data on punched

cards were shipped from the National Climatic Data Center

(NCDC), Asheville, in a large wooden crate. After moving

to University of Southampton in 1960 I had to learn to pro-

gram the Pegasus computer and use paper tapes. Later, boxes

of punched cards were shipped to Harwell, where they were

processed. When I moved to the University of Colorado, I

was able to work with a Fortran programmer. I and several of

my students also used the NCAR computer.

4 Teaching and research in the UK

In October 1960, I was appointed as an assistant lecturer at

the University of Southampton, where I taught weather and

climate courses in all three years of the BA/BS programs.

I also introduced statistical methods into the cartography

classes, developed a biogeography course, and held weekly

tutorials with student groups in each of the three years. My

students included Allen Perry, Mike Clark, Ruth (Morris)

Figure 1. Roger filling a pilot balloon with hydrogen at Tanquary

Fiord, summer 1963.

Chambers, Hugh French, and Ray Bradley. When appropri-

ate, C. Ian Jackson (a contemporary at McGill and then at

the London School of Economics) joined forces with me to

brief third-year climate students on the papers to be read at

the Royal Meteorological Society meetings in London. My

doctoral work was delayed by studies of the synoptic climate

of south-central England for a British Association for the Ad-

vancement of Science meeting and an associated book chap-

ter on the regional climate based on circulation types (Barry,

1963, 1964b). This strengthened my interest in synoptic cli-

matology, which persisted over my career (Barry, 1967d,

2005a). I also supervised my first honors student dissertation

by Ruth (Morris) Chambers on soil temperatures in the New

Forest (Morris and Barry, 1963). While she was a master’s

degree student, we collaborated on albedo research using in-

strumentation attached to a University of Southampton Air

Squadron “Chipmunk,” thanks to an enthusiastic Command-

ing Officer and the Electrical Engineering Department’s in-

strument shop (Barry and Chambers, 1966b). We published

a summer albedo map of England and Wales using albedo

data applied to county land use maps prepared by teams orga-

nized by Dudley Stamp (Barry and Chambers, 1966a). This

work brought us into contact with John Davies, John Mon-

teith, and M. J. Blackwell. We planned to prepare an energy

budget atlas for Great Britain, but it had to be canceled when

the Meteorological Office declined to allow Blackwell to per-

form this work and John Davies left for McMaster University

in Ontario. John Hay also left the University of London for

the University of British Columbia in 1970, and these moves

boosted the physical climatology expertise in Canada.

In summer 1963 and spring 1964, Geoff Hattersley-Smith

led “Operation Tanquary” (at Tanquary Fjord, Ellesmere Is-

land, Northwest Territories, Canada). This was an oceano-

graphic program conducted for the Defense Research Board

of Canada. Geoff undertook pioneering exploration of the

Ward Hunt Ice Shelf with dogsled teams. This was part of

www.hist-geo-space-sci.net/6/87/2015/ Hist. Geo Space Sci., 6, 87–105, 2015
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Canada’s awakening interest in its Arctic territories and its

desire to show national sovereignty. I carried out meteorolog-

ical studies (Barry, 1964a). Figure 1 shows me filling a pilot

balloon with hydrogen. This research, and the completion of

my PhD in 1965 on “Water vapour and its atmospheric trans-

port over Labrador-Ungava and its paleoclimatogical signifi-

cance” (Barry, 1966; 1967b), served as a springboard for my

sabbatical year in Ottawa at the Geographical Branch, De-

partment of Energy, Mines and Resources, then directed by

Jack Ives. I worked on the Arctic front (Barry, 1967a) and the

climatology of Baffin Island and northeastern Canada (Barry,

1967b, 1968). While there, I had the luxury of a research

assistant, Simon Fogarasi, and programming support (Barry

and Fogarasi, 1968). I also visited the field station of the Ge-

ographical Branch at Inugsuin Fjord and viewed the Barnes

Ice Cap and surrounding areas by helicopter. These activities,

building on my training at McGill, laid the foundation for my

growing interest in Arctic climatology

While still in England, I worked with Joyce Lambert

of the botany department to plan and develop a combined

botany–geography honors degree. This degree program later

morphed into environmental sciences, which is now widely

taught. The first graduate, Lynn Drapier, was employed at

the Geographical Branch, Ottawa, and subsequently became

a consultant on many government projects. I was also in-

vited to contribute to Models in Geography (Barry, 1967c)

and thus began an unimagined, almost 40-year collaboration

with Dick Chorley at the University of Cambridge. Building

on a draft of Atmosphere, Weather and Climate (initially re-

jected by McGraw Hill, and published by Methuen), which

he had prepared with a schoolteacher, the text was revised

and expanded (Barry and Chorley, 1968, 2010). I surveyed

published reviews of all existing introductory textbooks in

weather and climate to ensure that we avoided common mis-

taken explanations. Over its lifetime the book has been trans-

lated into Spanish (twice), Korean, Portuguese and (illegally)

Chinese.

5 New directions in Colorado

This section traces my initial activities at the University of

Colorado. In 1967, the Department of Energy, Mines and

Resources, Canada, decided to eliminate the Geographical

Branch where I was temporarily working, and redistribute

its functions among other agencies. Jack Ives and John An-

drews subsequently took positions at the Institute of Arctic

and Alpine Research (INSTAAR), located at the University

of Colorado at Boulder. I visited INSTAAR and interviewed

for a position in September 1967 before returning to Eng-

land. After considering other opportunities at the University

of East Anglia’s (UEA) new School of Environmental Sci-

ence (led by K. M. Clayton), and at the University of British

Columbia, I decided to accept a position at INSTAAR in Oc-

tober 1968 as an associate professor, affiliated with geogra-

Figure 2. Roger by the weather station on the Boas Glacier, Baffin

Island, summer 1970.

phy and rostered in the graduate school, in what became a

permanent move.

I was frustrated by the very limited research funding that

was available in the UK at that time as I wanted to train grad-

uate students. Hence, the opportunity to join a research in-

stitute working with individuals I knew was very appealing.

This move led to my greater involvement in Arctic and paleo-

climatological research and my burgeoning interest in moun-

tain climate.

My first two graduate students – Ross Reynolds (from

Reading, UK) and Waltraud Brinkmann – came through the

geography department with Brinkmann having completed a

master’s degree with Ruth Chambers at the University of

Calgary. Brinkmann’s classic work on Boulder’s downslope

windstorms (Brinkmann, 1974) was completed in coopera-

tion with several National Center for Atmospheric Research

(NCAR) scientists, such as Doug Lilly, Ed Zipser, and Paul

Julian, who provided valuable guidance on wind dynam-

ics and facilitated NCAR’s Aviation Facility flights over the

Front Range.

My initial work focused on the climate and glaciation of

Baffin Island, and was conducted with John Andrews and

graduate students John Jacobs and Ron Weaver (Andrews et

al., 1970; Barry et al., 1972a, b; Barry and Jacobs, 1973), and

included fieldwork on the Boas Glacier in 1970 (see Fig. 2).

I changed John Jacobs’ career when I discovered that he had

overwintered at Vostok in the Antarctic and entrained him

into our program. Jacobs’s and Weaver’s interest in sea ice

led to work on land-fast ice at Broughton in Home Bay (Ja-

cobs et al., 1975; Weaver et al., 1976). Based at Cape Dyer,

Jacobs and I used an NCAR QueenAir aircraft to study sea

ice in Davis Strait during spring 1971. Ron Weaver coordi-

nated some of this work while I was on leave from 1975 to

1976, and this collaboration facilitated our subsequent work

together at the World Data Center (WDC)-A for Glaciology.

Later, Rob Crane utilized the data collected off Broughton to
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determine the synoptic controls of ablating fast ice (Crane,

1979).

Later, similar work was performed on ice conditions off

northern Alaska with Jeff Rogers, Richard (Dick) Moritz

(Barry et al., 1979b), and Gary Wohl, supported by the Off-

shore Continental Shelf Assessment Program (OCSEAP) of

NOAA. This research involved the use of five years of Land-

sat imagery and brought me into contact with scientists in

Alaska.

During this time, I also analyzed the 1952 to 1970 clima-

tological data record collected by biologist John Marr at four

elevations on the east slope of the Colorado Front Range,

supported by my first independent National Science Foun-

dation (NSF) award. These data provided one of the longest

time series from the mountains of the western USA and the

record is still maintained. After completing the Front Range

data analysis (Barry, 1973b), I participated in the San Juan

Ecology Project, directed by Jack Ives. This was focused on

ecological and snow studies led by Pat Webber and Nel Caine

at INSTAAR. I subsequently studied historical climatology

in the Southwest with Ray Bradley, who had been an un-

dergraduate student at Southampton University (Bradley and

Barry, 1973).

Historical climatology had developed around 1965

through the work of Gordon Manley and Hubert Lamb in

the UK, Hermann Flohn in Germany, and Jack Eddy in the

USA. Ray Bradley studied the historical climatology of the

Rocky Mountain states (Bradley and Barry, 1973, 1975) and

later broadened his research focus to include climate change

on many timescales. Richard Armstrong played a key role in

the subsequent San Juan Avalanche Project and snow science

program, which led several years later to his affiliation with

the National Snow and Ice Data Center (NSIDC). The Inter-

national Biological Program Tundra Biome Project, directed

for Alaska by Jerry Brown at NSF, and for the Alpine com-

ponent by J. D. Ives, allowed Ellsworth LeDrew to conduct

energy budget studies on Niwot Ridge and perform compar-

ative alpine/arctic energy balance analyses (LeDrew, 1975a,

b; LeDrew and Weller, 1978). I was involved in syntheses of

tundra biome climates (Dingman et al., 1980; Barry et al.,

1981). LeDrew (1980, 1983) later investigated the dynamics

of arctic synoptic systems for his doctoral thesis.

A team-taught course in arctic and alpine environments

gave rise to an edited volume of the same title (Ives and

Barry, 1974), in which I contributed to chapters on Arctic

climate with Ken Hare, topoclimatology and microclimatol-

ogy with Claudia van Wie, and paleoclimatology with Jim

Larsen, as well as to the Introduction and Postscript with Jack

Ives. The publication helped put INSTAAR on the map as

an internationally recognized research institute on polar and

alpine environments. With former University of Southamp-

ton student Allen Perry (then at the University of Swansea), I

completed a book on synoptic climatology (Barry and Perry,

1973a) and several related papers (Barry and Perry, 1969,

1973b). The impetus to write the book was my desire to

synthesize the work conducted on many spatial scales in

the UK, the USA, Austria, Germany, and the Soviet Union

and make it accessible to the English-speaking world. Forty

years later the book is still cited, although an updated chap-

ter was published by Barry and Perry (2001) in Barry and

Carleton (2001). Brent Yarnal, who was a Visiting Fellow of

CIRES in 1984–1985, wrote many papers utilizing synop-

tic climatological methods and in 1993 a text on the subject

(Yarnal, 1993).

New graduate students sparked additional interests. Jill

(Williams) Jaeger arrived on a fellowship and we began

the first global ice age experiment using a general circula-

tion model, collaborating with Warren Washington at NCAR

(Barry, 1973a; Williams and Barry, 1975; Williams et al.,

1974). This work preceded by two years the analogous ex-

periments by the CLIMAP group. It was totally novel in

that previous reconstructions of glacial maximum circula-

tion, temperature and precipitation had been subjective. Our

initial submission to the Quarterly Journal of the Royal Me-

teorological Society was rejected. I was informed by a secre-

tary, because it was the work of geographers, despite Warren

Washington’s co-authorship! A proposed intercomparison of

early ice age model results (involving NCAR, Oregon State

University, and Geophysical Fluid Dynamics Laboratory) by

the same authors was approved for NSF funding but never

developed due to the groups’ unwillingness to share their

results, in contrast to many recent model intercomparison

projects. These GCM experiments quickly led to numerous

such sensitivity studies on an ever-widening list of topics. Jill

Williams went on to model the effects of large energy parks

at the Institute for Applied Systems Analysis in Laxenburg,

Austria.

Soon afterwards, Jeff Rogers and Gerry Meehl collabo-

rated with Harry van Loon at NCAR on teleconnections in

Greenland and Scandinavia with the circulation in the North

Atlantic (van Loon and Rogers, 1978; Meehl and van Loon,

1979). This revived work done by Sir Gilbert Walker in the

late 19th century on climatic anomalies that are correlated

over large distances. Meehl then went on to modeling analy-

ses with W. M. Washington at NCAR that eventually led to

his leading role in the Intergovernmental Panel on Climate

Change (IPCC).

From 1968 to 1978, I focused on paleoclimatology and

participated in several meetings of the American Quaternary

Association and Congresses of the International Quaternary

Association (Paris and the Dauphine, 1969; Christchurch,

New Zealand, 1973; Birmingham, 1977; and Moscow and

Georgia, 1982). From 1974 to 1977, I was president of the

Inter-Congress Committee on Paleoclimatology, laying the

groundwork for subsequent Commission activities by André

Berger and Alayne Street-Perrott, who had done her master’s

degree work through INSTAAR. Alan Hecht at NSF played

an important role in fostering paleoclimatic research in the

United States (Barry et al., 1979a; Hecht et al., 1979) and

this led to my serving as an advisor on dendroclimatology,
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together with John E. Kutzbach, to Hal Fritts at the Tree

Ring Laboratory at the University of Arizona. At a workshop

there I met Henry Diaz, who later transferred from NCDC to

Boulder to become one of my PhD students. We collaborated

on several subsequent climate change studies (Diaz et al.,

1982; Moses et al., 1987). I pursued studies on the Lauren-

tide Ice Sheet climate with John Andrews, Jack Ives, Larry

Williams, and others (Williams et al., 1972; Brinkmann and

Barry, 1972; Barry, 1973a; Ives et al., 1975; Barry et al.,

1975; Andrews and Barry, 1978).

In the late 1970s, climate research began to address the

impacts of greenhouse-gas-induced warming and my partici-

pation in a number of workshops led to review articles and a

few student theses. Jill Jaeger at the International Institute for

Applied Systems Analysis (IIASA) organized a conference

in 1977 (Barry, 1978a), and I participated in conferences

on the cryospheric impacts of warming held in the United

States and Canada. I contributed to Department of Energy

(DoE) reviews of carbon-dioxide-induced climatic change

effects (Barry, 1985, 1991). The DoE’s Carbon Cycle pro-

gram supported Florence Tramoni’s and Michael Palecki’s

student projects on lake freeze-up and break-up, to which

Jeff Key and Jim Maslanik contributed. Richard Heede made

an independent assessment of energy stocks in consultation

with Will Kellogg at NCAR.

Links between INSTAAR and the Laboratory for the Ap-

plication of Remote Sensing (LARS) at Purdue University

provided another direction in remote sensing applications,

initiated by Jack Ives’s work with NASA (code PY) on the

Front Range. This collaboration led to some early use of

Earth Resources Technology Satellite (ERTS-1) images to

analyze seasonal snow cover recession and forest cover. It

also provided a basis for later remote sensing studies of sea

ice in the Arctic using visible and passive microwave images.

6 The World Data Center for Glaciology

From 1973 to 1977, I was a member of the Glaciology Com-

mittee of the Polar Research Board, under the chairmanship

of Charles Bentley, which brought me into contact with many

of the leading glaciologists of the day. In 1976, Alan H.

Shapley, Director of the National Geophysical Data Center

(NGDC) at NOAA, and Jack Ives presented a management

plan to the Polar Research Board to operate the World Data

Center-A for Glaciology at the University of Colorado, with

funding support from NOAA NGDC. The library and glacier

photo collections under Mark Meier’s direction at the US Ge-

ological Survey’s Glaciology Project Office in Tacoma, WA,

were transferred to Boulder in November 1976 and we hired

the first staff members. Ann Brennan Thomas, the second

hire, worked at the center until 1998, and Greg Scharfen,

hired in 1978, remained an employee until 2005. An im-

portant item in the small initial annual budget was support

for working visits by scientists; these included Robert Vivian

from the Institute of Alpine Geography in Grenoble, France,

and Carl Benson (snow science) and William Stringer (sea

ice) from the University of Alaska. The major initial goal was

to expand into areas of interest to NOAA, so we surveyed

sea ice charts and snow cover maps (Barry and Crane, 1979;

WDC for Glaciology, 1979). Graduate student Rob Crane

participated in these surveys. Additional resources allowed

us to survey ice core data (MacKinnon, 1980), resulting in a

document that NSF used in its program planning.

Early activities for WDC-A for Glaciology included visit-

ing the WDC-B for Glaciology in the Soviet Union. Vladimir

M. Kotlyakov and Natalya Dreyer from the Institute of Geog-

raphy at the Russian Academy of Sciences (RAS), Moscow,

had visited WDC-A for Glaciology in 1978 to obtain mate-

rial for the World Atlas of Snow and Ice Resources (pub-

lished in 1997). Dean Colin Bull (of Ohio State Univer-

sity, representing the Polar Research Board and Committee

on Geophysical Data) and I, accompanied by Institute of

Geography scientist Alya Voloshina, met with glaciologists

at institutes in Moscow (World Data Center-B), Leningrad

(Arctic and Antarctic Research Institute), Tashkent (Central

Asian Hydro-Meteorological Institute, SANIGMI), and Al-

maty, Kazakhstan (Institute of Geography), at which I pre-

sented talks in Russian. Figure 3 shows me in Moscow with

Igor Zotikov (Fig. 3), who later visited NSIDC as a Fulbright

Fellow. I had met several of these glaciologists in 1978 at the

World Glacier Inventory meeting in Riederalp, Switzerland

(organized by Fritz Mueller). These contacts were greatly en-

hanced in the 1990s following perestroika. Pembroke Hart,

Director of the WDC-A Coordination Office at the National

Academy of Sciences in Washington, helped facilitate inter-

national WDC activities. In 2008 the WDC system was ter-

minated by the International Council on Science (ICSU) and

replaced by the World Data System (WDS), which includes

NSIDC.

The first digital data management request to the WDC

came when Dwayne Anderson, director of the Office of Po-

lar Programs (OPP), asked the WDC to archive airborne ge-

omagnetic and radio-echo sounding data for Greenland and

Antarctica. Ed Zipser, then of NCAR, suggested the first

large data set to be archived at the WDC: the collection

of Defense Meteorological Satellite Program (DMSP) Op-

erational Line Scan (OLS) images (∼ one million positive

transparencies). The University of Wisconsin could no longer

store the collection, so we agreed to provide the archive space

if NCAR would pay for the shipping. Greg Scharfen assumed

responsibility for the archive, and it was managed by under-

graduate students, many of them on work-study programs in-

cluding Rob Bauer, who still works at NSIDC.

In 1981, NOAA Environmental Data and Information Ser-

vice (EDIS) Director Thomas Potter invited other agency

representatives to a briefing I gave at NOAA on the work of

the WDC for Glaciology, and Potter encouraged us to seek

projects of national interest. Subsequently, we became in-

volved in managing passive microwave data with Stan Wil-
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Figure 3. Roger and Soviet glaciologist Igor Zotikov near the

Kremlin, Moscow, September 1979.

son of NASA’s Polar Oceanography program and we also

established links with the US Army Cold Regions Research

and Engineering Lab (CRREL) in Hanover, New Hampshire.

The management of passive microwave data from Nimbus 7

Scanning Multichannel Microwave Radiometer (SMMR) be-

came an issue because sea ice scientists at the NASA God-

dard Space Flight Center (GSFC) were apparently monopo-

lizing the data.

In 1982, following recommendations by the Polar Re-

search Board, Marjorie Courain, director of the National En-

vironmental Satellite, Data and Information Service (NES-

DIS), authorized the WDC to assume the title National Snow

and Ice Data Center (NSIDC). This enhanced our ability to

seek multiagency support and led to work for NASA for

passive microwave data on sea ice extent and concentration.

This expanded greatly in 1993 with the award of a five-year

contract to operate the Distributed Active Archive System

(DAAC) for snow and ice as part of NASA’s Earth Observing

System Data and Information System (EOSDIS). This work

has continued subsequently with renewals overseen for many

years by glaciologist Robert Thomas at NASA Headquarters.

NSIDC also obtained funding for the DMSP archive from

NOAA programs and grants. Scientists expressed consider-

able interest in the 0.6 km direct readout products, and were

also interested in the consistent resolution of the 5.4 km prod-

ucts. Andrew Carleton, Greg Scharfen, and others used these

products in their dissertation work, and other researchers

used the data to produce mosaic products of the polar re-

gions, global nighttime lights, and the tropical highly reflec-

tive cloud atlas. A later study supported by Steve Goodman

(Barry et al., 1994) used DMSP products to research global

nighttime lightning frequency. When digital DMSP OLS data

became available, the Air Force and NGDC planned a digi-

tal archive, but NSIDC’s initial participation in this activity

for snow and ice products was eventually discontinued due to

problems with funding and timely service to our customers.

NSIDC transferred the film archive (over a million pieces of

OLS imagery) to the Federal Records Center in Denver.

7 Cryosphere-climate initiatives in CIRES

The Cooperative Institute for Research in Environmental Sci-

ences (CIRES) Climate Program was established in the late

1970s. The National Academy of Sciences had developed the

framework for a National Climate Plan from 1973 to 1975,

and published a report, Understanding Climate Change –

a Program for Action, in 1975. This report originated in

a 1972 conference at Brown University in Providence, RI,

“The present interglacial: how and when will it end?” (Kukla

et al., 1972) at which I was a participant. The meeting or-

ganizers, George Kukla and Robert Matthews, subsequently

wrote to President Nixon about the need to recognize and,

if possible, predict climatic fluctuations that might signal the

onset of renewed glaciation – a concern at the time to some

climatologists.

National climate programs within both NSF and NOAA

owe much to the vision of Joe Fletcher of Ice Island T-3

fame. Fletcher, then director of the NSF Office of Polar Pro-

grams and later deputy director of NOAA’ s Environmen-

tal Research Laboratories (ERL), recruited Uwe Radok from

the Meteorology Department at the University of Melbourne,

Australia, for a position in the NSF, where they helped de-

velop the Office of Climate Dynamics (OCD). CIRES sub-

sequently decided to organize a research program in climate

dynamics for NOAA, and in September 1977 Radok came

to Boulder to lead this effort. The CIRES Climate Research

Project identified three broad objectives (Barry et al. 2002):

– to construct a global data set to describe climatic fluctu-

ations during the past 130 years over oceans and conti-

nents

– to conduct interpretive diagnostic studies of those cli-

matic fluctuations on timescales ranging from one

month to decades
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– to conduct modeling studies of polar ice sheets to clarify

their evolution and their responses to climatic change.

In 1980, my appointment at INSTAAR was transferred to

CIRES. The 10 WDC for Glaciology staff members were

also transferred. My interests gradually shifted from pa-

leoclimate and Quaternary glaciations to modern climate-

cryosphere processes. I joined the climate group, together

with Colin Ramage and Uwe Radok, at a time when both

tropical climate and Greenland Ice Sheet climate were re-

ceiving attention. Uwe Radok led a project on the charac-

teristics of the Greenland Ice Sheet (Radok et al., 1982),

in which I was involved (Barry and Kiladis, 1982). By the

mid-1980s the group included about 20 researchers, includ-

ing five CIRES Fellows (myself, Colin Ramage, Uwe Radok,

Howard Hanson, and Henry Diaz). At that time, the CIRES

Fellows lacked a regular faculty member in the atmospheric

sciences.

In the early 1980s, researchers began using the DMSP

image archive in conjunction with passive microwave data

from NASA and the planned DMSP Special Sensor Mi-

crowave/Imager (SSM/I) products through collaboration

with NASA’s Pilot Ocean Data System (PODS), developed

at the Jet Propulsion Laboratory (JPL). These data sets were

critical to the research directions of Rob Crane, Mark Ander-

son, Garry Wohl and, later, Axel Schweiger. The plan was

to use PODS software installed on a VAX 750 computer at

NSIDC. Eventually, Vince Troisi led in-house software de-

velopment. The DMSP SSM/I satellite was not launched un-

til 1987, four years after planning began, but by then NSIDC

had embarked on an active program of archiving data prod-

ucts from remote sensing. Graduate students Andrew Car-

leton (using DMSP imagery), and Rob Crane, Mark Ander-

son and Axel Schweiger (using Scanning Multicultural Mi-

crowave Radiometer (SMMR) data) produced related remote

sensing dissertations (Carleton, 1979; Crane et al., 1982; An-

derson et al., 1985; Schweiger et al., 1987).

I also collaborated with Ann Henderson-Sellers at the Uni-

versity of Liverpool, UK, on the radiative effects of cloudi-

ness related to the marginal cryosphere and we hired as post-

doctoral fellow Keith Shine, later at the University of Read-

ing (Barry et al., 1984). I also worked with Rob Crane on

polar clouds (Crane and Barry, 1984).

In 1986, my group received a major award from the Office

of Naval Research under its University Research Initiative

(URI). The theme was arctic ocean ice–climate interactions.

Russell Schnell, Fred McLaren (just completing his PhD),

and I collaborated with the numerical modeling team of Bill

Hibler and Erland Schulson at the Thayer School of Engi-

neering at Dartmouth College. Our award was apparently ap-

proved in part because I had listed the Arctic scientists I had

already trained. The stability of five-year funding allowed

us to hire and train a strong research group, including Jim

Maslanik, Mark Serreze, Jeff Key, and Martin Miles, all of

whom have built reputations in polar sciences. Jeff Key was

teaching statistics in Anchorage when I enticed him to Boul-

der. The first three of these individuals began advising and

co-supervising graduate students, including Rob Silcox, Cia-

ran Hurst, and Martyn Clark. I also worked with Jeff Key on

remote sensing and modeling (Key and Barry, 1989), through

support from NASA’s Climate Program (under R. Schiffer).

From 1986 to 1987, Konrad Steffen, from the Swiss Fed-

eral Institute of Technology (ETH), was a Visiting Fellow

at CIRES, and through NASA support, stayed a second year

working on polar remote sensing and validation of SSM/I sea

ice products. In 1991, he was appointed to a faculty position

in CIRES and the Department of Geography and this pro-

vided the necessary critical mass to establish a Cryospheric

and Polar Processes Division at CIRES, for which I served

as Associate Director from 1991 to 1998.

During the 1980s, several students completed disserta-

tions independent of these main strands of funding sup-

port, but close to my interests in synoptic–dynamic clima-

tology and cryospheric studies. These included Gerry Meehl

and George Kiladis (tropical teleconnection studies), Leslie

Tarleton (global blocking), Tim Brown (statistical analysis),

John Newell (historical climatology of Labrador sea ice), and

Susan Marshall and Mike Morassutti (snow cover modeling).

Several of these students worked closely with other scientists

in NOAA, NCAR, and University of Colorado departments.

Among the CIRES scientists was Carol Hahn, working

with Steve Warren (University of Washington), and Professor

Julius London of the Astrogeophysics Department. They col-

laborated on studies of global cloudiness from 1985 to 2001

(Warren et al., 1985). Around the same time, I worked on

the rapid change in Arctic cloudiness in spring using DMSP

optical images (Barry et al., 1987) and PhD student Jeff Key

and I analyzed Arctic cloudiness using AVHRR data (Key

and Barry, 1989).

8 International activities and links with China and

Russia

In 1981, I joined Jack Ives on a trip to northwestern China,

visiting Urumqi, Lanzhou, Glacier No. 1 in the Tien Shan,

and the avalanche research station near Ining, Xinjiang. Gor-

don Young of Canada accompanied us, and our hosts were

Qiu Jiachi (Urumqi), who had studied at the University of

Colorado Mountain Research Station, Professor Shi Yafeng,

Director of the Institute of Glaciology, Lanzhou, and Kang

Ersi, also of the Institute of Glaciology. The visit encour-

aged China to establish a WDC for Glaciology in 1988, with

which NSIDC has enjoyed a very fruitful collaboration.

Six Russian scientists made extended visits to NSIDC be-

tween 1986 and 2005 through the support of Fulbright Fel-

lowships (Alexander Krenke, Olga Solomina, Tatiana Khro-

mova, and Igor Zotikov), a NSF-NATO Fellowship (Svetlana

Chudinova), and the CIRES Visiting Fellow program (Sergei

Sokratov). Collaboration during these visits resulted in joint
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publications on glaciers (Khromova et al., 2003; Solomina et

al., 2004), snow cover (Sokratov and Barry, 2002) and frozen

ground (Chudinova et al., 2006).

My various visits to Russia in the 1990s led to many joint

data rescue projects facilitated by the US–Russian Bilateral

Agreement for Cooperation on the Environment. The main

projects involved the following institutions:

– the Institute of Geography at the Russian Academy

of Sciences (RAS) in Moscow (Alexander Krenke and

Lev Kitaev), and the Russian Hydrometeorological Data

Center in Obninsk (Slava Razuvaev), for snow cover

data, which led to important work on snow cover trends

with Richard Armstrong at NSIDC;

– the Institute of Geography, RAS (Vladimir Kotlyakov),

for glacier inventory data that fed into the Global Land

Ice Measurement from Space (GLIMS) program with

Hugh Kieffer at USGS Flagstaff and Bruce Raup at

NSIDC;

– the Institute for Arctic and Antarctic Research in St.

Petersburg (Ivan Frolov and Vasily Smolianitsky) for

the Global Digital Sea Ice Data Bank (GDSIDB) estab-

lished by the World Meteorological Organization;

– the Institute of Soil Science, RAS, in Pushchino (David

Gilichinsky), for ground temperature data, which led to

major collaborations with Tingjun Zhang at NSIDC;

– the State Hydrological Institute in St. Petersburg (Va-

leriy Vuglinsky), for river ice and precipitation data.

My visits to China relating to the World Data Center for

Glaciology and Cryopedology in Lanzhou, China, also gen-

erated collaboration. I lectured for two weeks in Beijing,

Lanzhou, and Shanghai in 1999, and in 2002 I traveled across

the Tibetan Plateau to see the rail bed construction across the

permafrost terrain. Chinese researchers have made recipro-

cal visits to NSIDC. The Chinese glacier inventory was made

available to NSIDC.

9 Consolidation and expansion

In the late 1980s, Professor Emeritus Herbert Riehl of Col-

orado State University came to CIRES. I had read his work

on tropical meteorology as an undergraduate. Building on

his contacts at the Ministerio del Ambiente (MARNR) in

Caracas, Venezuela, Roger Pulwarty and I undertook rain-

fall studies related to the effects of the Andes, funded by the

NSF Geography Program. Figure 4 shows me in the paramo

at Piedras Blancas near Merida. Rigoberto Andressen with

the Universidad de los Andes (ULA) in Merida, Marta Mata

(a former student of Riehl) with the Ministerio del Ambi-

ente (MARNR) in Caracas, and the Venezuelan Air Force

in Maracay assisted our research on precipitation and moun-

tain climate (Pulwarty et al., 1992, 1998). ULA and MARNR

Figure 4. Roger on the paramo, Piedras Blancas, near Merida,

Venezuela, June 1990.

attempted to establish a Centro de Estudios Avanzados del

Clima Tropical (CEACT), but were limited by a lack of re-

sources. Attempts to link the mountain interests of ULA and

University of Colorado did not get off the ground. Never-

theless, I visited the Andes and the rain forest, and used the

material in lectures and writing.

In the 1990s, I supervised several students from the lo-

cal scientific community, including Lauren Hay (through the

USGS Water Resources program), Clark King (through the

NOAA Environmental Research Laboratory), Dan Bedford

(through the University of Colorado’s Geography program)

(Bedford and Barry, 1994), Andrew Tait (who worked with

Richard Armstrong), Betsy Forrest, Jim Miller (who worked

with Visiting Fellow Allan Frei), Geir Kvaran and Dave Korn

(who worked with Ted Scambos). Their thesis and disser-

tation topics included mountain precipitation modeling, val-

ley winds, glacier fluctuations in central Asia, snow cover

remote sensing, weather hazards, snow cover in GCMs and

remote sensing in Antarctica. My own work focused on cli-

mate change in mountains (Barry, 1990, 1992a, 2003, 2012)
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and the cryosphere (Barry, 1992b, 2003, 2005b, 2009, 2014;

Barry et al., 2007, 2011), and I collaborated with NSIDC

colleagues, especially Mark Serreze on arctic circulation

(Serreze and Barry, 2011), and Tingjun Zhang (Zhang et

al., 2000, 2004) and post-doc Oliver Frauenfeld on frozen

ground and the active layer. Ann Nolin was a research sci-

entist at NSIDC from 1994 to 2002 and she collaborated

with Julienne Stroeve (later at NSIDC) and Konrad Steffen

in studies on the surface climate of Greenland.

In the late 1990s–2000s I directed graduate students in

two new research directions. Shari (Fox) Gearheard stud-

ied Inuit traditional knowledge of climatic and environmen-

tal change, through my first Arctic Social Science grant from

NSF (Weatherhead et al., 2010), while Anton Seimon worked

on climate and environmental change in the high Andes of

Peru (Barry and Seimon, 2000) (initially with National Ge-

ographic and other small grants and eventually through a

NASA Fellowship). Later students Maria Tsukernik (work-

ing with Mark Serreze and me on Greenland cyclones),

Eileen McKim (working with George Kiladis on the US

Southwest Monsoon), and Matt Beedle (Yukon glaciers) fol-

lowed this tradition of disciplinary diversity. Andrew Car-

leton and I completed Synoptic and dynamic climatology for

Routledge. This accomplished a long-held ambition to syn-

thesize progress in global climate dynamics and synoptic cli-

matology for graduate students. It built on a course I had reg-

ularly taught and it also complemented Peixoto and Oort’s

text on The physics of climate (Peixoto and Oort, 1992).

10 Sabbaticals and research leaves

These leaves were varied in their foci depending on the in-

terests of the institutions I was visiting. From 1975 to 1976,

I took sabbatical leave with a faculty fellowship and spent

six months at the Department of Biogeography and Geomor-

phology in the Research School for Pacific Studies at the

Australian National University in Canberra. I worked on the

rainfall climatology of New Guinea (Barry, 1978b) as there

was no comprehensive study of the island, and the group

of biogeographers I was working with were interested in its

current vegetation and its post-glacial history. Also, during

two weeks at Pindaunde (3480 m) in the Bismarck Range

of Papua New Guinea, I undertook a field program on the

energy budget and soil temperature conditions, which com-

plemented Jeremy Smith’s vegetation studies. I also wrote a

chapter on the mountain climates of New Guinea for a book

on the alpine ecology of the island edited by Peter van Royen,

a botanist who I met in Honolulu (Barry, 1980). In Canberra I

also outlined a book, Mountain Weather and Climate, which

was published five years later and saw two subsequent edi-

tions (Barry, 1981, 2008) as well as Russian and Taiwanese

translations. This was a synthesis of extensive work around

the world that drew on Austrian research that led me into

contact with Professor Franz Fliri in Innsbruck and Friedrich

Lauscher at the meteorological institute in Vienna, and Swiss

research by Atsumu Ohmura and Hans Turner in Zurich. In

Boulder I had contact with Paul Julian on windstorms.

From March to April 1976, I held an Erskine Fellowship at

Canterbury University in Christchurch, New Zealand, where

I visited glaciers in the Southern Alps and met David Green-

land, who later came to the Mountain Research Station at the

University of Colorado.

In 1982, I received a J. S. Guggenheim Fellowship for

study of historical snow and ice data. I made extended vis-

its to several key centers: the Scott Polar Research Institute

(through Terence Armstrong), the National Polar Research

Institute in Tokyo (through Kou Kusunoki), and the Geo-

graphical Institute at the University of Bern (through Pro-

fessor Bruno Messerli). The material I gathered formed the

basis for several papers and served as a guide to subsequent

data rescue studies.

In 1989 and 1990 I took sabbatical leave. I spent six weeks

in Russia, mainly working at the Institute of Geography in

Moscow in autumn 1989. I spent spring and summer of 1990

at the Institute of Geography at the Swiss Federal Institute of

Technology (ETH) in Zurich, where I lectured on mountain

weather and climate and was hosted by Atsumu Ohmura. I

returned in 1997 to lecture (in German) on snow and ice and

develop work on Synoptic and Dynamic Climatology (Barry

and Carleton, 2001). In autumn 1994, I spent four months

at the Alfred Wegener Institute in Bremerhaven, Germany,

researching snow and sea ice albedo (Barry, 1996) in Peter

Lemke’s sea ice modeling group. I also visited the Climatic

Research Unit at the University of East Anglia, UK, in spring

1997.

My next major leave was in spring 2001 at Moscow State

University, where I lectured in Russian on snow and ice spon-

sored by a Fulbright Teaching Fellowship and was hosted

by hydrologist Rudolf Klige and permafrost specialist Yuri

Vasil’chuk. I attended a permafrost conference and also lec-

tured at the Institute of Geography. In spring 2004, I spent

three months on sabbatical at the Laboratoire de Glaciologie

et Géophysique de l’Environnement (LGGE) in Grenoble,

France, working on a review paper on glacier mass balance

and recession (Barry, 2005b).

In 2009, taking up a suggestion by Deputy NSIDC Di-

rector Clark Judy, I contacted Dr. Ludwig Braun regard-

ing the possibility of visiting the Glaciology Commission

of the Bavarian Academy of Sciences in Munich. I was

awarded a Humboldt Prize Fellowship by the German Hum-

boldt Foundation, 1 of 28 that year and the only geophysi-

cist. I spent May–November 2009, August–October 2010

and October 2011 in Munich. I completed writing The global

cryosphere: past, present and future with Thian Y. Gan

(Barry and Gan, 2011), a hydro-engineer from the Univer-

sity of Edmonton who had been a CIRES Visiting Fellow at

NSIDC. My intention was to provide the first comprehensive

discussion of all the elements of the cryosphere, their past

history and predicted future shape. The text built on a gradu-
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ate lecture course that I had regularly given at University of

Colorado.

11 National and international committee activities

My first exposure to the National Research Council came

through membership in the Glaciology Committee of the Po-

lar Research Board from 1973 to 1977. I enjoyed the broad-

reaching deliberations and the opportunities to meet leading

scientists in related fields. Consequently, from 1985 to 1986,

I served on the Committee on Arctic Integrated Ocean Infor-

mation Systems of the Marine Board, and on the Glaciology

Committee of the Polar Research Board ad hoc Panel on Re-

mote Sensing of Snow and Ice from 1985 to 1987. From 1987

to 1991, I served as a member of the Polar Research Board

(chaired by Gunter Weller). From 2003 to 2008, I served on

the Committee on Climate Data Records from Operational

Satellites.

Although I was involved in climate studies with the WMO

in the 1970s, it was not until the 1980s that I became involved

with sea ice mapping and coding through work on the Sea Ice

Grid (SIGRID) code with Bill Markham at the Atmospheric

Environment Service (AES) in Canada and Tommy Thomp-

son at the Swedish Meteorological and Hydrological Insti-

tute (SMHI) in Sweden. This collaboration led to a working

group on sea ice under the WMO Commission for Maritime

Meteorology, and later to the establishment of a Global Dig-

ital Sea Ice Data Bank (GDSIDB). The group was formed at

a meeting in St. Petersburg, Russia, in 1991, chaired by Ivan

Frolov, the new director of the Arctic and Antarctic Research

Institute (AARI). I attended the meeting, along with Vince

Troisi. I also attended subsequent meetings in St. Petersburg,

Copenhagen, Ottawa, Boulder, Hamburg and Geneva. Flo-

rence Fetterer also participated in the last three meetings. I

also participated in the US–Russia Environmental Working

Group Atlas Climatology project, designed to create an elec-

tronic arctic climate atlas covering oceanography, sea ice,

and meteorology and climate. This project was inspired by

Vice President Al Gore. NSIDC produced the last of these at-

lases on CD and on the Web (Environmental Working Group,

2000). I also participated in international meetings in Seattle

and St. Petersburg on the sea ice atlas.

Major activities relating to permafrost (ground frozen over

two summers) occupied me from 1988 to 2008. In 1988,

I attended my first International Permafrost Conference in

Trondheim, Norway, and presented the first paper ever on

permafrost data (Barry, 1988) In 1989, the International Per-

mafrost Association (IPA) Working Group on Permafrost

Data was established. A series of workshops led to the devel-

opment of the Global Geocryological Database (GGD). With

the encouragement and support of Jerry Brown, we produced

a CD of permafrost data, metadata, and map information,

including significant Russian data. The Circumpolar Active

Layer Permafrost System (CAPS) CD was prepared for the

1997 International Conference on Permafrost (ICOP) in Yel-

lowknife, NWT, Canada, and we released CAPS-2 for the

2003 conference in Zurich, Switzerland.

In 1995, I joined the Terrestrial Observation Panel for Cli-

mate (TOPC), part of the Global Terrestrial Observing Sys-

tem (GTOS). The main task for TOPC was to define the es-

sential climate variables for the land cryosphere (snow cover,

glaciers, and frozen ground) and develop plans to implement

improvements, such as the Global Terrestrial Network for

Glaciers (GTN-G) and for Permafrost (GTN-P). The former

activity became linked to the World Glacier Monitoring Ser-

vice and the latter to the International Permafrost Associa-

tion.

In 1994, I began participating in the World Climate Re-

search Programme (WCRP). I attended the Arctic Climate

System (ACSYS) Science Conference in Gothenburg, Swe-

den, and became a member of the ACSYS Scientific Steering

Group (then chaired by Knut Aagard and later by Howard

Cattle). The WCRP Joint Scientific Committee (JSC) was

concerned about the lack of a focus on the role of the

cryosphere in climate. In February 1997 in Cambridge, Eng-

land, a group of experts met to review this topic and to

recommend possible strategies to address it. They consid-

ered focusing on both bipolar and cold regions, but de-

cided to aim for a global climate and cryosphere project

(Barry, 1998). The JSC set up a task force under the AC-

SYS Scientific Steering Group (SSG) to develop a project

plan, which the task force accomplished during two meet-

ings, held in Utrecht and Grenoble (co-chaired by Ian Al-

lison and myself), and through the advice and input of the

SSG. In March 2000, the WCRP JSC established the Cli-

mate and Cryosphere (CliC) project, which ran concurrently

with ACSYS, until that project ended in 2003. CliC has con-

tinued independently through the present. Ian Allison and I

became co-vice chairs of the SSG in 2000, under chairman

Howard Cattle succeeded by Barry Goodison and Greg Flato.

The activities gave rise to a WCRP project called the Global

Cryosphere Watch. A further cryospheric activity in 2002

was chairing a Task Force of W. Haeberli and J. O. Hagen for

the International Commission of Snow and Ice (ICSI) and the

International Permafrost Association (IPA) to prepare a pro-

posal that the ICSI attain Association status within the Inter-

national Union of Geophysics and Geodetics (IUGG) struc-

ture. This new Association of Cryospheric Sciences (IACS)

was formally approved by the IUGG Council at the General

Assembly in Perugia, Italy, in 2007.

I also contributed to the Intergovernmental Panel on Cli-

mate Change (IPCC) assessments in 1990, 1995, and 2001

on cryosphere and mountain climate topics, and was a review

editor for Working Groups 1 (Chapter 4 on the cryosphere)

and 2 (Chapter 15 on the polar regions) for 2007, the activ-

ity of which resulted in the group award of the Nobel Peace

Prize to the IPCC. Providing a similar review input for the

Arctic Climate Impact Assessment (ACIA) in 2005 was an-

other valuable role for me.
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Figure 5. Roger with colleagues and graduate students on the University of Colorado campus celebrating his award of the title Distinguished

Professor. Back row: Rich Keen, Ray Bradley,Tim Brown, Fred McLaren, Mark Anderson, Gerry Meehl, Martin Clarke, George Kiladis,

Jason Box, Greg Scharfen, Rich Cianflone, Richard Moritz, Ron Weaver, Ells Ledrew. Front row: Warren Washington, Henry Diaz, Eileen

McKim, Andrew Carleton, Roger, Lesley Tarleton, Jeff Dozier, Roger Pulwarty, Lauren Hay, Atsumu Ohmura. Seated: Shari Gearheard,

Andrea Ray, Maria Tsukernik, Natalya Barry.

12 “Retirement”

After retiring in December 2010, in February 2011 I was

a lecturer on a small cruise ship the Antarctic Dream sail-

ing from Ushuaia, Argentina, across the Drake Passage to

the South Shetland Islands and the Antarctic Peninsula, a

great experience. In April 2011 I taught a course on moun-

tain weather and climate to graduate students at the Cold and

Arid Regions Environmental and Engineering Research In-

stitute (CAREERI) in Lanzhou, China.

In summer 2012, I applied for the position, and after the

interview was appointed, as the Director of the International

CLIVAR Project Office housed at the National Oceanogra-

phy Centre in Southampton, UK, where I had begun my ca-

reer 52 years earlier! CLIVAR (re-defined as Ocean and Cli-

mate Variability, Predictability and Change in 2013) is the

largest of the WCRP’s four projects. I supervised a staff of

four in Southampton, one in Trieste, Italy, and one in Buenos

Aires, Argentina. The position term was from late August

2012 to March 2014, when the Southampton office closed. I

attended the annual meeting of the Scientific Steering Group

held in Kiel in May 2013 and prepared reports. During that

time my wife and I completed an introductory climatology

text Essentials of the Earth’s climate system (Barry and Hall-

McKim, 2014; Barry, 2002). Serreze and Barry (2014) pub-

lished the second edition of The Arctic Climate System.

13 Epilogue

Undoubtedly, my principal professional satisfactions include

working with so many brilliant graduate students (see Fig. 5);

communicating the basics of several areas of climatology to

a wide audience via textbooks and lectures, and occasionally

having the pleasure of someone saying, “I used your book”;

making cryospheric data management a reality and establish-

ing NSIDC as a worldwide resource.

So, where should we go from here? Climatology has

become a “respectable” and respected discipline over the

last two to three decades. The scope of climatology has

broadened immensely, indicated by the growing number and

range of dedicated journals, from essentially none in 1960

to around 10 currently. Scientists like Hubert Lamb, Mur-

ray Mitchell, and Reid Bryson played key roles in this, as

did program leaders such as Alan Hecht and Gene Bierly

at NSF, Joe Fletcher at NOAA-ERL, and Robert Schiffer
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at NASA. The availability of gridded meteorological fields

and remotely sensed data products has made climate research

much easier. Also, advances in numerical modeling and com-

puting power allowed scientists to apply GCMs to problems

of global climate past, present, and future. Leaders like War-

ren Washington Jr. at the National Center for Atmospheric

Research (NCAR), Larry Gates at Oregon State University

(OSU), Syuke Manabe at the NOAA Geophysical Fluid Dy-

namics Laboratory (GFDL), and Jim Hansen at the Goddard

Institute for Space Studies (GISS) also recognized the impor-

tance of interacting with the observational and paleoclimate

communities.

Climate change is now receiving attention at the highest

levels of government, with the Climate Change Science Pro-

gram in the United States and the Framework Convention

on Climate Change (FCCC) in the United Nations. A ma-

jor driver was the First World Climate Conference in 1979

(in which Jill Jaeger played an important role) and the sub-

sequent establishment of the World Climate Programme by

WMO and ICSU in 1980. The most successful and active

part of that has been the World Climate Research Programme

(WCRP), with the Global Energy and Water Cycle Experi-

ment (GEWEX), Climate Variability and Predictability (CLI-

VAR), ACSYS, and now CliC. Mark Serreze, Richard Arm-

strong, and myself (from NSIDC) and Konrad Steffen (from

CIRES) were all involved in CliC.

Climate science is heading in new directions that include

regional socioeconomic assessments, where Henry Diaz and

Roger Pulwarty at NOAA have been active, and studies

of Inuit Traditional Environmental Knowledge of climate

change impacts in Nunavut, conducted by Shari Fox Gear-

heard. Scientists are also conducting comprehensive model-

ing and analysis of the integrated earth system (for instance,

researchers in China are operating a 33-petaflop supercom-

puter, twice as fast as the next two in the USA!). As geog-

raphers, we know that most things on Earth are interrelated,

and these interconnections merit our attention.

My messages to current “third-generation” students would

be to

– persevere with what you consider to be important,

– continually retool your techniques,

– know who is doing what, not only in the English-

speaking world, but internationally,

– network with others of the clan!
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Appendix A: Student statistics

Between 1971 and 2011, Roger Barry supervised a total of

67 graduate students, 12 of whom were women. A total of 36

students received their PhD degrees, 31 received their mas-

ter’s degrees and 8 received both degrees at the University

of Colorado. Seven students were from the United Kingdom,

five from Canada and four from other Commonwealth coun-

tries. Two of the students had worked earlier with Ken Hare

at University of Toronto, and some were second-generation

students who studied under Ruth Chambers, Ray Bradley,

John Jacobs and Ellsworth LeDrew.

Student career outcomes (based on 55 graduates to 2012)

Associate/full professors, chairs, deans 18 %

Senior researcher in government laboratory 9 %

Senior researcher in academic institutes 11 %

Other teaching or research 36 %

Applied geography/GIS/remote sensing 9 %

Scientific/data management 7 %

Unrelated to degree/unknown 9 %

Appendix B: Personal information

Roger Barry received training at the following institutions.

Institution Supervisor Dates

University of Liverpool

(BA hons)

S. Gregory 1954–1957

McGill University (MSc) F. K. Hare (S. Orvig,

B. W. Boville) J. D.

Ives

1957–1959

University of Southampton,

UK (PhD)

F. K. Hare (external ex-

aminer)

1965

Barry taught and conducted research at the University of

Southampton, UK (from 1960 to 1968), and at the Uni-

versity of Colorado Department of Geography and IN-

STAAR/CIRES (from 1968 to December 2010).
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Short-term appointments

Leverhulme Research

Fellow

University of Liverpool October 1959–August 1960

Research Scientist

Geographical Branch

Department of Energy, Mines and Resources, Ottawa,

Canada

1966 to 1967

Visiting Professor Australian National University, Canberra July–December 1975

Erskine Visiting Fellow University of Canterbury, Christchurch, New Zealand March–April 1976

Visiting Professor Institute of Astronomy, Université catholique, Louvain-la-

Neuve, Belgium

May 1980

Visiting Associate Clare Hall, Cambridge (and Scott Polar Research Institute) August–September 1982

Visiting Professor Geographical Institute, University of Bern,

Bern, Switzerland

May–June 1983

Hart Visiting Professor Department of Geography, University of Sheffield, England May 1986

Visiting Professor Institute of Geography ETH, Zurich, Switzerland April–August 1990

Visiting Scientist Alfred Wegener Institute for Polar and Ocean Research,

Bremerhaven, Germany

September–December 1994

Visiting Professor Climate Research Unit, University of East Anglia,

Norwich, UK

March 1997

Visiting Professor Institute of Geography, ETH, Zurich, Switzerland April–June 1997

Visiting Scientist Laboratoire de Glaciologie et Géophysique

de l’Environnement, Grenoble, France

June–August 2004

Humboldt Prize Fellow Glaciology Commission, Bavarian Academy of Sciences,

Munich, Germany

May–October 2009 and August–October 2010

Director CLIVAR International Project Office, National

Oceanography Centre, Southampton, UK

September 2012–March 2014

Honors

Fellow Arctic Institute of North America, 1978

Fellow American Geophysical Union, 1999

Fellow Fulbright Teaching Fellowship, Geography Faculty, Dept. of Cryology, Moscow State University,

Moscow, Russia, April–June 2001

Foreign Member Russian Academy of Environmental Sciences (RAEN), 2001

Distinguished Professor University of Colorado, 2004

Awards

Leverhulme Research

Fellowship

University of Liverpool, 1959–1960

Faculty Fellowship University of Colorado, 1975–1976

Erskine Visiting Fellow University of Canterbury, Christchurch, New Zealand, March–April 1976

Honors Award Association of American Geographers, 1986

Faculty Fellowship University of Colorado, 1982–1983

J. S. Guggenheim Memorial Fellowship 1982–1983

Lifetime Career Award Climate Group, Assoc. Amer. Geographers, 2001

Lifetime Career Award Mountain Specialty Group, Assoc. Amer. Geographers, 2002

Goldthwait Polar Medal Byrd Polar Research Center, Ohio State University, 2006

Francois Emile Matthes Award Cryospheric Specialty Group Assoc. Amer. Geographers, 2007

Founder’s Medal Royal Geographical Society, London, 2007

Member of the IPCC team that shared the 2007 Nobel Peace Prize

Humboldt Prize award Kommission für Glaziologie, Bavarian Acad. Sciences, Munich,

May–November 2009, August–October 2010, September 2011
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