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 [00:00:01]  
Warren Washington: Hello, this is Warren Washington. We're going to be doing the interview 
of Richard Somerville. It is December 13th, 2017, and we're at the Hilton Hotel in New Orleans. 
We'll start by asking some questions dealing with Richard's family background. 
You want to just, kind of, talk about your family and background, first? 
[00:00:39]  
Richard Somerville: Sure. I was born on May 30, 1941. My parents met in an interesting way: 
My father was an attorney in Virginia; his family had lived in Virginia for many years, since 
before the American Revolution. My mother's parents were Jewish immigrants from a shtetl (a 
small Jewish village) near Kraków, a major city in Europe. My mother’s parents had immigrated 
from there to the United States, to New York, around 1900. There was a large wave of Jewish 
immigrants to the US from eastern Europe at that time. Kraków was in Austria-Hungary then. It 
is in Poland today. The shtetls, where most European Jews lived at that time, completely 
disappeared during the Holocaust. 
 
My parents met in Washington, DC in the 1930s. My father was an attorney on the staff of a US 
Senator from Virginia named Carter Glass. He's known for the Glass-Steagall Act, for example. 
My mother was working in the White House. In New York, she had begun working for the 
family of FDR, Franklin D. Roosevelt, and especially for his daughter, Anna Roosevelt. When 
FDR was elected president in 1932, my mother moved to Washington with the Roosevelts and 
worked in the White House as a staff member. My mother has written about that time; she has 
written a book called Eleanor Roosevelt as I Knew Her. She was very close to the Roosevelt 
family and was in awe of them, extremely impressed with them—worshipful, you might say. 
[00:02:09] 
Thus, when my parents met in the Depression, in the 1930s, they both had government jobs: my 
mother in the FDR White House, and my father on Capitol Hill as a Senate staffer. My mother 
eventually quit her White House job in order to give birth to me, in 1941. That's the short version 
of the story of the family background. I was born in Washington, DC; I grew up in the Virginia 
suburbs of Washington; I count Alexandria, Virginia as my home town. I have one sister, with 
whom I'm very close, and she's two years younger than I am. She lives in that area now, in 
McLean, Virginia. 
My sister and I lived with our parents in northern Virginia, in Arlington and Fairfax counties and 
in Alexandria, through high school. I went to high school at a private high school in Alexandria, 
Virginia. The Virginia public schools, at that time, were very backward, in the opinion of my 
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parents. My father and mother saved and scrimped to be able to send me to a private high school, 
which was a great preparation for everything in my later life.  
[00:03:06]  
WW: I remember—I think I did remember that you mentioned that, in your mother's later years, 
that she had actually lived downtown in Washington. Maybe close to Georgetown? 
RS: Yes. My mother and father divorced while I was an undergraduate student at Penn State. It 
was an amicable divorce. My mother then had to earn a living on her own, because during the 
time between when she left the White House and when my parents divorced, it was my father's 
income as a lawyer that had supported the family. She became a writer. My mother eventually 
moved from Virginia into Washington, DC, and for many years she lived there in an apartment 
on 17th Street near Massachusetts Avenue. That's in the Dupont Circle neighborhood in 
Washington. My mother lived there until she was quite old, and then she moved back to the 
Virginia suburbs of Washington. She lived to be 102; she died in 2009. My mother was born in 
1907, so she saw almost the entire 20th century before she passed away. 
WW: Okay, thank you. One of the central questions was: I think I met you when you were just 
coming to Penn State. I wonder if you can explain why you came to Penn State, and how you got 
involved in meteorology. How did you make that choice? 
[00:04:39]  
RS: How I got into meteorology was very straightforward. I got a book when I was 10 years old, 
called Everyday Weather and How it Works. The author, Herman Schneider, wrote more than 80 
books, mainly science books for children. I still have that book, published in 1951. Looking at it 
today, it's an excellent book; it described clouds and fronts and so on. It shows the reader how to 
make weather instruments out of household things: milk cartons and rubber bands and such. I 
was a pure "weather weenie." (chuckle from interviewer) At least that is now the term in our 
field, meaning I was absolutely fascinated by the weather; I earned the weather merit badge in 
Boy Scouts; I had a weather station with an instrument shelter in our back yard; I kept weather 
records, and I made weather forecasts. Thus, at age 10, I already knew I wanted to be a 
meteorologist—I had no idea what science was, I had no idea what research was, but I knew I 
was fascinated by the weather.  
I chose Penn State because it was the nearest university to our home in northern Virginia with a 
meteorology department that was (and still is) really superb, as we both know. I went to college 
in 1958 at age 17 and graduated in three years, in 1961, at age 20. Thus, I was at Penn State for 
only three years instead of the usual four. You know, those were the times when UCAR and 
NCAR were just beginning to happen. As we know, there were only 14 universities in the U.S. 
that had Ph. D. programs in meteorology then, and I would guess not many more that had 
undergraduate programs. I went to Penn State simply because it was close, it was affordable, and 
it had a great meteorology department. 
[00:06:21]  
WW: Okay. Could you give us a little glimpse into how you picked out a graduate school to 
attend? (Narrator chuckles.) And where. 
RS: Well, I went to New York University (NYU) for my Ph. D., right after I graduated from 
Penn State. NYU at that time had a combined meteorology and oceanography department. That 
department doesn't exist today, but it was very well regarded back then. My adviser at Penn State 
was Hans Neuberger, who was the chair of the Penn State meteorology department at that time. 
He was a wonderful adviser who worked very closely with me. I remember he would ask me to 
come to his office after every semester, and he would say, in his German accent, "Und, Mr. 
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Somerville, in what subjects did you not get A this semester? Und why, in those subjects, did 
you A not get?" (Laughs.) He advised me to apply widely for graduate school, because, he said: 
You can never tell where you'll get in and where you won't get in.  
I applied to several schools; I seriously considered going to MIT, which admitted me. I had 
applied to them as an undergraduate and was admitted, too. But I decided both times not to go to 
MIT. Who knows what might have happened, had I made a different decision?  
I decided on NYU for several reasons. One was that Hans Neuberger told me it had an excellent 
meteorology and oceanography department, and he thought that a young man like me should 
experience a great city. I think I was a pretty naive kid at that time. I'd never done anything 
except go to school, for my whole life up to age 20. Neuberger thought a cosmopolitan city like 
New York would be good for me. There was another consideration too, unrelated to science. I 
was fascinated by chess at that time. I had played a lot of chess; I was a serious tournament chess 
player. Penn State had an intercollegiate chess team at the time, coached by a faculty member 
who happened to be a famous chess master. I was on that team. New York, at that time, was the 
capital of the non-Soviet chess world. I thought: If I go to New York City for graduate school, I 
can meet the great chess players and play a lot of chess and improve. 
[00:08:34]  
Also, NYU offered me a very special financial deal. They offered me an unrestricted research 
assistantship. It was like a fellowship. I didn't have to work for any professor. I could pick and 
choose my own adviser. I think my stipend was the princely sum of 4,800 dollars a year. I 
remember that the rent for my apartment on the upper east side of New York, the fashionable 
neighborhood in Manhattan, was $112 dollars a month. Thus, having a 400-dollar monthly 
income was very comfortable. In the early 1960s, I lived well as a grad student. 
I also quickly gave up chess, wisely, because I did meet the great players of the day—including 
Bobby Fischer, who was later to become the world champion—and I quickly saw that these 
chess grandmasters were incredibly talented. I could never hope to compete with them. If I had 
not given up chess, I might well have ended up a chess bum, hustling tourists for quarters in the 
park (interviewer laughs), instead of being a scientist. Thus, I made the very wise decision, in 
graduate school, to stop playing chess and to focus entirely on my education and on science.  
WW: I think, Richard, that a lot of us who have to make a decision about how we spend our 
time, in our formative years, and decide on a path forward, were very important to us, in terms of 
our careers. 
RS: Yes. 
WW: Because, we had lots of choices out there. 
RS: That's absolutely right. I also had the great good fortune to have, as my primary Ph. D. 
adviser, Ben Davidson, who was an old-school turbulence meteorologist, and who was active 
doing research in field programs. Ben Davidson and his family lived in a big house next to the 
NYU campus—in fact, close to the building where I was working. I wasn't sure what I wanted to 
do. I had been attracted by physical meteorology at Penn State, and I thought I would work in 
that area with Julius "Julie" London at NYU. But I arrived in New York in 1961, at just about the 
time Julie left NYU for Boulder to accept a professorship at the University of Colorado. Thus, I 
did a little bit of fumbling around before I decided who I wanted to work with. I didn't know the 
faculty of the meteorology and oceanography department that well at all. But I quickly homed in 
on Ben Davidson. 
[00:10:58]  
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And, to get ahead of the story again: My co-adviser in a very real way was Katsuyuki "Vic" 
Ooyama. Ben Davidson was essentially an observational meteorologist; he worked in several 
field programs. He co-edited Exploring the Atmosphere's First Mile with Heinz Lettau, a book 
which came out of the Great Plains Turbulence Field Program. Ooyama was, of course, a world-
class theorist. My Ph. D. thesis research was very mathematical and theoretical. Ben Davidson 
was my adviser of record, but I also relied heavily on the many talks I had with Vic Ooyama.  
The Davidson family—Ben and his wife and their three daughters—all became good friends of 
mine. They were really like a second family to me, throughout the five years it took me to earn a 
Ph. D. I'm still in touch with them. Ben Davidson's wife died earlier this year at the age of 101. 
My wife and I went to visit her and saw her shortly before she passed away. Ben Davidson 
himself tragically died after a heart operation in 1968 at the age of only 52. I am still in contact 
with the family. One of the three daughters, Irene Davidson, who was a teenager then and is a 
grandmother today, is in close touch with us and has visited my wife and me at our place in 
France. We have recently visited Irene at her home in upstate New York. My entire life since 
NYU has been, you might say, deeply touched by my adviser and by the family of my adviser, 
Ben Davidson, who was a very fine human being as well as a wonderful teacher and adviser. 
WW: Good. I think I know all of those scientists that you mentioned, and they're all excellent 
people to work with.  
[00:12:34]  
RS: The department at NYU was a terrific department, at that time, and I think it's fair to say that 
it was a department that stressed teaching. A lot of the professors there, I would say, were not 
known only as researchers. I can go down a long list of the NYU faculty members who taught 
me extremely well—and that was true at Penn State as well. I had wonderful teachers, at both 
Penn State and NYU. Classes were tiny, and one got a lot of individual attention.  
I would say the big difference between studying meteorology then and now is this: as a student, I 
encountered hardly any women who were students in meteorology; there also were hardly any 
prominent meteorologists who were women, at that time, and I don't think there were more than 
a handful, if that, of girls and young women studying meteorology—either at Penn State or at 
NYU. It was almost an entirely all-male field. That, happily, has changed a great deal.  
WW: I think it's—in many of the graduate departments, half of the students are women, now. 
RS: They are indeed, today. That's been true at Scripps. I've spent—to get way ahead—I've spent 
38 years as a professor at Scripps Institution of Oceanography at the University of California, 
San Diego (UCSD). For a long time, the Scripps student body has been close to 50-50, 
approximately, men and women. Also, there are now many, many women on the Scripps faculty. 
It's nowhere near 50-50 equally yet, but there has been real progress. I think that when I joined 
Scripps in 1979, there was only one woman on the Scripps faculty. Now there are many. So, it 
has completely changed. It's one of the healthy ways in which our field has evolved for the better 
during my career.  
[00:14:14]  
WW: Why don't you tell us a little bit about your first job after leaving NYU.  
RS: I had a series of postdoctoral temporary appointments, after leaving NYU. I earned a Ph. D. 
in meteorology from NYU in 1966. I was 25 years old, and I had gotten married the year before, 
in 1965, to my wife Sylvia—who I'm very glad to say is still my wife. The first position I took 
was a postdoctoral fellowship at NCAR, in the Advanced Study Program (ASP). I had visited 
NCAR in the summer of 1964, as a grad student, but I went there in 1966 as a postdoc, in the 
Advanced Study Program. I was there when NCAR moved into the brand new Mesa Lab. Thus, I 
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knew NCAR before the Mesa Lab; I knew NCAR when it occupied offices in downtown 
Boulder and in Cockerell Hall on the University of Colorado campus. Phil Thompson was head 
of the NCAR Advanced Study Program, at that time.  
I can tell you how the old-boy network worked back then, because I remember very clearly how 
I became an ASP postdoc: I never filled out an application form; I was in Ben Davidson's 
office—my advisor's office—at NYU, and Ben picked up the phone one day and called Phil 
Thompson. The conversation went: "Hello, Phil, Ben Davidson here. I've got a good one for you 
this year." That's how I came to be an ASP postdoctoral fellow at NCAR.  
In 1966, my wife and I drove from New York to Boulder to start my postdoc year at NCAR. I'd 
been there before, as a graduate student. Sylvia was an immigrant from the Netherlands who had 
arrived in New York only two years earlier. We drove to Boulder from New York in our little 
red two-seat Austin-Healey Sprite sports car, and, as a place to live, we had rented a little cabin 
up in Sunshine Canyon, on a dirt road. It was an absolutely wonderful postdoctoral year.  
[00:16:09]  
After my time at NCAR, after my postdoc year there, I next had a two-year postdoctoral 
fellowship at the Geophysical Fluid Dynamics Laboratory (GFDL) of what is today NOAA. 
When I started there in 1967, GFDL was still in Washington, DC. It was located between the 
White House and the Capitol. I moved with the laboratory, the following year, 1968, to 
Princeton. Thus, I had the second year of my GFDL postdoc in Princeton. I learned a great deal 
from several people at GFDL, notably Syukuro "Suki" Manabe and Joseph Smagorinsky, the 
founder and director of GFDL. I collaborated productively with Frank Lipps there, on numerical 
simulations of thermal convection, which had also been the topic of my Ph. D. dissertation.  
Sylvia and I became close friends with many people at GFDL during that time. In Washington, 
the laboratory was located in Washington, DC, but people lived all over the Washington area, so 
I didn't see a lot of my colleagues outside of work. However, the entire lab moved to Princeton in 
1968. At first, the only people any of us knew in Princeton were the people at GFDL. Thus, we 
became very close socially, as well as professionally. Sylvia and I still maintain friendships with 
several people who were at GFDL at that time. 
After my two-year postdoc at GFDL, I had a third temporary appointment. At that time, I was 
already doing numerical modeling, and it was pretty clear in my mind that I wanted to make 
numerical modeling of atmospheric dynamics my specialty. However, I felt that coming from a 
meteorology program, as I had, I didn't have the strong math background that I thought a 
numerical modeler needed. I hadn't taken as many math courses as I thought I should have. I did 
take some math courses at the Courant Institute while I was a grad student at NYU. The Courant 
Institute of Mathematical Sciences was, and still is, the graduate math department of New York 
University. It was, and still is, a famous, world-class center for mathematics.  
[00:18:11]  
Peter Lax at the Courant Institute, who is a world-renowned mathematician, invited me to come 
to the Courant Institute for two years as a visiting scientist. I did that starting in 1969. I continued 
to live in Princeton; Joseph Smagorinsky, the director of GFDL, generously offered to let me 
keep my office at GFDL. I did that, so I kept in close touch with GFDL colleagues. I would go in 
to New York every day. I commuted on the train. Later, my wife and I rented an apartment in 
New York, and we would spend a few days in New York, and then a few days in Princeton. We 
continued renting a house in Princeton. We didn't have children yet. It was a busy, pleasant life.  
I learned an enormous amount of mathematics, especially numerical analysis, during my two 
years at the Courant Institute. I met some superb mathematicians. Alexandre Chorin, who is now 
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regarded as one of the finest applied mathematicians of the 20th century, and I became close 
friends. We are still friends, 50 years later. I also spent several summers at the Geophysical Fluid 
Dynamics Program at the Woods Hole Oceanographic Institution.  
It was while I was a visitor at the Courant Institute that I started visiting the place that would 
give me my first permanent job, which is the Goddard Institute for Space Studies (GISS). It is a 
NASA center, located then, and still today, in a building at 112th Street and Broadway on the 
upper west side in New York City, near the Columbia University campus. I went to GISS full-
time in 1971 when my two-year appointment at the Courant Institute ended. I started out at GISS 
as a consultant, but I was quickly hired onto the NASA civil service staff, the permanent staff, 
which was a very small core group selected by the GISS director.  
GISS, at that time, was directed by its founder, Robert Jastrow, who was a physicist and an 
astronomer. In fact, Jim Hansen, who later succeeded Jastrow as director of GISS, and I joined 
GISS as NASA civil servants on the same day. I thought I would stay at GISS for a long time. I 
enjoyed the research, and I was teaching, too. I was an adjunct professor at both NYU and 
Columbia University. My first grad student, Tzvi Gal-Chen, was a Columbia student. I was his 
adviser while I was doing research at GISS and teaching at Columbia.  
[00:20:21]  
WW: Could I just back up, just a bit. It would be good if you also mentioned something about 
how you met Sylvia. (Narrator laughs.) And a little bit about her.  
RS: Sure. I'm married to a Dutch woman named Sylvia Bal. Her last name is B-A-L. She is a 
photographer and an artist. She came to New York City as a tourist, as a visitor, in February 
1964. I met her in September 1964, at a party in Greenwich Village, in New York City, given by 
another Dutch woman named Pauline de Groot. I knew Pauline de Groot because of chess. It's a 
funny story, but it's worth telling, I think. It's an illustration of how unpredictable life is. 
As I said, I had been a serious chess player—in my undergraduate days, especially. The story 
starts with Herb Simon, a remarkable economist and political scientist with very broad interests, 
who later won the Nobel Prize in Economics. Herb Simon was a professor at Carnegie Tech, 
now Carnegie Mellon University, in Pittsburgh. The Penn State chess team, on which I was a 
stalwart, played the Carnegie Tech chess team. As a result, I became friends with a student 
named George Baylor who played on the Carnegie Tech chess team. Baylor's adviser was Herb 
Simon, who was interested in artificial intelligence, and in the then-fledgling field of chess-
playing computer programs. Herb Simon sent his student George Baylor, my friend, to The 
Netherlands for a year to work with a Dutch psychologist and chess master named Adriaan de 
Groot. De Groot had written a fascinating book about how chess players think. It has been 
translated into English. George was in Amsterdam to help with the translation. It's called 
Thought and Choice in Chess. I'm not going to spend a lot of time, in this interview, talking 
about that book. But, because of that chess book, I met Pauline de Groot, who was Adriaan de 
Groot's daughter. When George Baylor left the Netherlands and came back to the United States, 
he told me I really needed to meet this interesting Dutch woman who was a modern dancer, a 
professional dancer, working in New York City. I did meet Pauline, and we became friends. 
[00:22:48]  
My now-wife Sylvia had known Pauline de Groot in The Netherlands. When Sylvia visited New 
York as a tourist, she looked up Pauline, and Sylvia and I met at a party at Pauline's apartment. 
Thus, it's an unlikely and completely random event, you might say, just one of the vagaries of 
life. We've now been married 52 years. We have two wonderful adult sons. Our marriage has 
been an extraordinary and very warm relationship the whole time. It's the reason I get up in the 
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morning every day. Yet it all happened purely by chance, because I decided to go to graduate 
school at NYU, and because I had played chess at Penn State. (Chuckles.)  
WW: Good.  
RS: It's very improbable that Sylvia and I should have met. It's a big joke in the chess world, that 
chess is a terrible way for young men to meet young women, because there are hardly any— 
WW: (Laughs.) 
RS: —women who play chess. Pauline didn't play chess, and neither did Sylvia. But Pauline's 
father did, and that's why Sylvia and I met. (Chuckles.) 
WW: Good. Interesting story. 
RS: Yeah. 
[00:23:52]  
WW: Can we kind of go back to your—various places that you've spent some time. You came to 
NCAR—I'm not sure when. 
RS: In 1974. I resigned from GISS in 1974 to go to NCAR. This was my third time at NCAR: 
The first time was as a grad student summer visitor; the second as a postdoc in the Advanced 
Study Program, and the third when I joined the NCAR scientific staff in 1974. Leaving GISS 
was a very difficult decision for me. First of all, I loved New York, and I was happy and 
productive at GISS. I think GISS was one of the crown jewels in NASA. There were wonderful 
people at GISS, absolutely superb scientists. I was in charge of the development of the first GISS 
general circulation model, which was an adaptation of the two-level model of Mintz and 
Arakawa at UCLA. I had wonderful colleagues to work with at GISS. Jule Charney from MIT 
consulted at GISS and was often in New York. I had many long conversations with him. I 
remember once, he walked into my office and said: "Richard, why do you think there aren't lots 
of hurricanes all the time, everywhere in the tropics? Why are they so rare?" We had a long talk 
on just that question, which I think is—by the way—very interesting today, in the light of 
climate change. I had terrific colleagues at GISS, Jim Hansen for one, but there are many, many 
others. And I was happy in New York; it's a vibrant, exciting city. 
[00:25:25]  
However, I quit GISS and went to NCAR—and remember that at GISS I had a permanent job, a 
permanent, civil-service, lifetime-tenured job, which was not a negligible thing. I left GISS for 
NCAR for two reasons: One was professional; the NCAR people who wanted me to come were 
very persuasive. Also, Robert Jastrow—who died in 2008—the founder and director of GISS, 
was a brilliant scientist but a complex and difficult human being, it is safe to say. However, 
Jastrow did make things happen. All this, remember, took place during a time of explosive 
growth for NASA, during the Cold War—shortly after the first Sputnik. In brief, GISS was an 
exciting place to be. There wasn't any bureaucracy; I could say to Bob Jastrow, one day, "I need 
another programmer," and there'd be an ad in the New York Times the next morning for a 
programmer, and I'd have my programmer hired and at work in a day. It was that kind of place. 
Things jumped. Also, we worked very hard. We kept long hours. All of us at GISS were working 
nearly all the time. 
However, Sylvia and I—at this point, in the mid-1970s—wanted to start a family. New York, at 
that time, compared to today, was a gritty and somewhat dangerous city. I could tell you stories 
about that. Thus, we didn't want to raise a young child in New York, and anyway we couldn't 
afford the better neighborhoods in New York. Yet, I also didn't want to commute on the train 
from Princeton forever—I was still commuting from Princeton, which is a long and slow 
commute. As a result, Boulder—which we both knew well—and NCAR, which we both knew 
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from my postdoc there, was very attractive. Also, as I've said, the NCAR people who had 
decided that I should join them in Boulder were extremely persuasive. Thus, I reluctantly left 
GISS and moved to Boulder and joined NCAR in 1974—at the same time, by the way, as my 
friend Bill Holland, who was at GFDL, left Princeton and GFDL to move to Boulder and join 
NCAR. It was a big decision for me and for Sylvia, but it was a decision we made partly for my 
professional considerations and partly because we wanted to have children and to bring them up 
in a place that did not have the disadvantages of New York City. In fact, both of our kids—our 
two sons—were born in Boulder, in 1975 and 1979. They both brought us lots of joy and still do. 
I was at NCAR for only five years—from 1974 to 1979—and during nearly of all this time I was 
head of the Numerical Weather Prediction Section at NCAR. This was at the time of the first 
Global Atmospheric Research Program (GARP) Global Experiment. I was working on numerical 
weather prediction, my research was going extremely well, and I had a wonderful time in 
Boulder, as you know.  
[00:27:49]  
WW: Then what happened? 
RS: Then NCAR underwent one of its budgetary and managerial convulsions, which were 
common at that time. I decided, while thinking about this interview, that I'm not going to say 
unkind things about some of the people who were administrators at NCAR then. (Interviewer 
chuckles.) However, I was pretty much forced to put myself on the market, in the late 1970s. At 
the time, I was very sad to be leaving NCAR, because my research was going well, and Sylvia 
and I were happy living in Boulder. I did a lot of job interviewing, and I got quite a few offers. I 
ended up accepting an offer in 1979 to join Scripps Institution of Oceanography, at the 
University of California, San Diego, which hired me to succeed Jerome Namias as the head of 
the climate research group, the group that Jerry Namias had started and led. Thus, I went to 
Scripps with a very clear job description or mission statement: to build up climate research, and 
particularly the atmospheric side of climate research, at Scripps.  
Looking back to 1979-1980, I think it took me a full year to get used to California. Neither 
Sylvia nor I had any experience of southern California. It was Nixon and Reagan country then, 
and it had spread-out California cities like Los Angeles, rather than compact urban cities like 
New York that reminded us of Europe. After living in pleasant and typical academic towns, 
Princeton and Boulder, both filled with many interesting scientists and university people, we 
found ourselves living in a California suburb in which some of our neighbors didn't even own 
any books. Also, in Boulder, I walked to work at NCAR, while in San Diego I had a long drive 
on a freeway to get to Scripps. It was a culture shock to find myself in California, a real jolt. 
However, the biggest change professionally—if I can jump ahead a bit; it took me a year or so to 
figure this out—was that NCAR—at the time I was there, in the late 1970s, on the scientific 
staff—NCAR was block-funded by NSF. The resources NCAR provided to a scientist like me 
were generous, from my perspective. I had supercomputer time; I had programmers; I had 
secretaries. There were people to draft figures. There were editors to improve manuscripts. Also, 
I never wrote a proposal for any of that; it was all block funded. NSF sent money to NCAR, and 
the NCAR managerial structure doled it out. 
[00:30:03]  
In 1979, then, I was hired by Scripps/UCSD as a full professor. I was 38 years old. The position 
to which I was hired had been advertised as being on the research staff; Scripps has both faculty 
members—scientists who have professor titles—and research staff, which some universities call 
"research faculty," made up of scientists who don't have professor titles. While I was negotiating 
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with Scripps, after they had decided that I was the top candidate in their search and had made me 
an offer, I told Bill Nierenberg, who was the director of Scripps at the time, that I wouldn't come 
to Scripps unless I was made a full professor. Nierenberg said, "In your place. I would say the 
same thing." He created a professorship for me. My predecessor, Jerry Namias, was not a 
professor. He had never wanted to teach or to advise graduate students, and he never did. 
However, I very much wanted to do that, and I wanted to build up an academic program, in 
parallel with the research program. Today at Scripps, we have a very strong academic program 
with many professors in atmospheric and climate science. In 1979, however, Scripps had no 
atmospheric scientists on the faculty. I was the first one, and I knew that in order to build up an 
academic program in a university environment, I had to be a professor. However, I didn't know a 
lot of other useful things. Remember, I had never written a proposal in my life; I didn't know 
what proposals were. When the Scripps people asked me what I wanted for my startup package, I 
said: "Well, I'd like to have a file cabinet." If I had asked for a million dollars, to buy a lovely 
computer and hire some staff, I think they might well have given it to me, but I didn't even know 
what a "startup package" was. So I got the file cabinet I had asked for, which I still have. 
In fact, I was so naive that I can tell you that, on my first day at work at Scripps, I was shown 
into my office, and I asked the guy next door to me, "Where do I get my letters typed?" Letters 
were done on typewriters in those days, machines which students today have never seen. These 
were mechanical devices, which existed before personal computers and word processors. My 
new colleagues at Scripps looked at me as though I were mentally deficient and said, "Look, you 
write proposals, you put the secretary position in the proposals, and if your proposals get funded, 
you can hire a secretary. That's how you get your letter typed."  
What I finally realized, after a few months at Scripps, was this: At NCAR I'd had lavish 
resources; I couldn't complain. I had all the computer time I needed, and plane tickets to go to 
any conference I wanted to attend. But in order to have those resources, I was answerable to a 
managerial hierarchy, to a structure. There was a division director who decided how much 
computer time I got, and which meetings I could go to. In contrast, at Scripps I had an office, and 
I had tenure—which I did not have, obviously, at NCAR—and I had a salary which would be 
paid forever from University of California funds, but aside from that, I had no resources at all, 
zero, but I did have total autonomy. I could write my own research proposals to do my own 
research, chosen and planned by me alone, and I could submit my proposals to any Federal 
science agencies like NSF and NASA and DOE, and any research I could get funded, I could do. 
[00:32:13]   
Today, I think of this stark contrast between NCAR and Scripps in the 1970s as "chocolate and 
vanilla"; it's not that one is good and the other is bad. They are just different flavors. You and I 
both know that there are people—yourself being one—who have had wonderful rewarding 
careers at NCAR. You've been there for your entire career. That's true for some outstanding 
government laboratories, like GFDL and GISS, as well. In universities, there are other people 
who have also had wonderful careers. Between "chocolate and vanilla," universities and 
Federally funded research institutions, I just prefer "chocolate." I'm much happier in the 
university environment. I had thought I was happy at NCAR; but when I got to Scripps, to the 
University of California, San Diego, I realized I was born, so to speak, to be a university 
professor. I greatly value the autonomy and the freedom, and not having to answer to any kind of 
hierarchy or boss. At NCAR I had to listen to administrators telling me how they thought 
research in global climate modeling should be carried out. I had to justify the research program 
of the group of scientists that I headed, in terms of what somebody else had decreed would be the 
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mission of our unit that year. Scripps was completely different. I can assure you that no director 
of Scripps—a very senior manager who is also a dean and a vice-chancellor of the university—
would dream of telling a Scripps faculty member anything about how to do his or her research.  
NCAR at that time was hierarchical. There was a managerial structure that very clearly 
influenced what you could do, and that had the power to hire and fire you—as I found out—but 
you did have great resources. As for me, I preferred the autonomy, the freedom to propose, and 
to compete in a kind of laissez-faire intellectual capitalism—you submit your research proposals, 
and you see which ones get funded and which ones don't. In the long run, the better proposals are 
more likely to be funded. I'm just happier in the Scripps and university environment, after I 
adapted to it and learned how to write good proposals. Of course, NCAR has also evolved since 
that time. I'm talking about the NCAR I knew back in the 1970s, which was purely block-funded. 
At least, the part of it that I was in was block-funded. 
At Scripps, no director of Scripps—and I've known all of them since Roger Revelle—has ever 
tried to influence what I did. Also, I have never asked any Scripps director to buy me anything, 
although I have often explained to Scripps directors why we need to hire scientists in my field. 
Whenever I wanted something for myself or my group, I sent a proposal to Washington, and, if I 
was persuasive or if I persisted, the money came. It was a very interesting transition for me. I've 
been blissfully happy, professionally, at Scripps. However, once again, it's just chocolate and 
vanilla. Different people have different preferences, and I would never advise anybody whether 
to go to a university or to go to NCAR or a government lab. Choosing your favorite flavor is an 
important judgment call that should be left entirely to you.  
[00:34:33]  
WW: Well, I think you give a good analysis of the difference of the cultures of different 
institutions.  
RS: I do know that they've both evolved, and that, today, NCAR scientists do write proposals. 
WW: That's right. 
RS: However, at that time it was a very clear chocolate-vanilla contrast. By great good luck, I 
landed in 1979 at a place where I've been blissfully happy ever since. I went there at age 38; I'm 
76 now, so I've spent fully half of my life at Scripps. I haven't regretted it for a moment. 
WW: Good. Good. Just another highlight of your lifestyle, is: I've had the honor—my wife and I 
have visited you in France.  
RS: Yes. 
WW: Could you talk a little bit about that part of your life? 
[00:35:32]  
RS: Sure. I recall one of the things that Sylvia told me, early on, when we realized that we were 
serious about one another—when we were just dating, before we got married. I was still a 
graduate student at NYU then, and one day she said: "You need to know something about me. 
My passport is Dutch, but my heart is French." Sylvia, it turns out, as a child growing up in The 
Netherlands, had spent all her summer vacations with her family in the south of France, on the 
Mediterranean coast. As a very young girl, she simply fell in love with France, and with 
everything French. She became very fluent in French and later studied French language and 
literature at the University of Groningen in The Netherlands. She likes the French lifestyle, she 
likes French priorities, she likes French food and French music and French movies. She is 
thoroughly Francophone and Francophile.  
As for me, I had never been in any other countries until I met Sylvia. The first time I ever left the 
United States was when we went to The Netherlands together to get married, in 1965, in her 
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picturesque home village of Bergen in North Holland. On that trip, we stopped first in Paris and 
stayed in a romantic little hotel on the Left Bank. I very quickly came to share Sylvia's love for 
France. We've gone back to France pretty much every year, for vacations and sabbaticals and so 
on, ever since then. 
In 2001, we were driving around a rural area near Toulouse—I had been on sabbatical in 
Toulouse for a year in the 1980s. The French weather service has its research arm located in 
Toulouse, and in 2001 we stumbled upon a little hilltop medieval village, where there was a tiny 
townhouse for sale, and we bought it. When I tell people in the US that my wife and I own a 
house in the south of France, they imagine it's a chateau or at least an elegant villa on the 
Riviera, but it's not. I expect your car probably cost more than our house in France. You've seen 
our village; it's a small village of a hundred people or so.  
[00:37:23]  
We go there every year, usually during the warm part of the year. Over the years, we've spent 
more and more time there. Now that I'm retired, we've been spending about five months a year 
there, during the last few years. We feel very well-integrated into the village; we've been fully 
accepted. We're pretty much the only foreigners there, as you know. You and Mary were there in 
our village for our 50th wedding anniversary, and we threw a big party for the whole village. 
Everybody came. 
We have had a wonderful time living in France. Thanks to the Internet, and the fact that France 
has wired the countryside, so we have high-speed Internet in a remote little medieval village, I 
can work from there. In fact, I largely advised my last few graduate students from France, and 
I've done a lot of writing from France.  
[Background noise of cell phone; conversation pauses.]  
WW: If I could mention one thing that happened, a couple days ago: France had offered to hire a 
number of scientists, internationally, to supplement its research. And they hired Ben Sanderson, 
a colleague who was in my group at NCAR. (Narrator chuckles.) The prime minister—is it 
Macron?  
RS: Macron is the President of France. That's right. 
WW: Right, yeah. So he announced that; his name was listed. Kind of shocked us all. (Narrator 
chuckles.) On one hand, I was very pleased that he got this opportunity. I've never sort of had a 
feeling that people abandoned us, or that sort of thing. (Narrator chuckles.) In fact, I've written 
letters for people to get appointments at a number of institutions. And I think it's just healthy that 
people move around. I didn't move around much—but, on the other hand, I had no qualms about 
giving people recommendations, who had gone elsewhere. 
[00:39:42]  
RS: I heard about that offer. Kevin Trenberth told me about it at lunch. I understand that. 
Macron is an interesting politician. He's young and energetic; he takes climate change very 
seriously, and I think it's his way of tweaking President Trump's nose, you might say, by saying, 
"Look"—Macron's slogan is: "Make the planet great again; make the climate great again." 
Rather than "Make America great again." So, Macron did—very publicly—offer employment in 
France to some foreign scientists. And you know—as you say—scientists are very portable 
people. The Courant Institute at NYU, where I spent some very important time, early in my 
career—and where I still have contacts—was founded by refugees from Hitler. Richard Courant 
and several other great mathematicians from the University of Göttingen, in Germany, fled 
Germany in the 1930s. They came to New York, and at NYU they founded what became one of 
the world's great mathematics departments. 
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Mathematicians and scientists are very movable. There's even a story that a reporter once asked 
Einstein, in a kind of playful way: "So, Professor Einstein, you're a physicist, I'm told. Where's 
your laboratory?" And Einstein pulled his pen out of his pocket and said: "Here." (Laughing.) Of 
course, we got Einstein because he also fled Nazi Germany. 
[00:41:13]  
WW: Well, this one sort of parallel with Ben Sanderson is: He came, as a young scientist, and 
actually, he and his wife lived up in the mountains—I think Left Hand Canyon—and now he's 
going to be going to Toulouse. 
RS: Yeah. Toulouse is a wonderful science town—it's my airport too. My village is only an hour 
away from Toulouse. It's in southern France, it's 400 miles—700 kilometers—south of Paris. 
Toulouse has long been a famous university city, and it's also a big science center now. The 
French space agency, CNES, has a center there. As I said, the French weather service—when it 
was decentralized from Paris—moved its research arm to Toulouse. I know a lot of scientists 
there, and I'm living near Toulouse, today, because I have so many scientific contacts there. I've 
heard of other American climate scientists moving to France because of Macron's offer, as well. 
Camille Parmesan, who is a wonderful biologist, is one, for example.  
WW: What if I could just shift the discussion, now, to a little bit of your awards and some of the 
things that you've been rewarded for—if you could, maybe, start talking about those. First of all, 
you've kind of, now, mentioned some of your awards already, in terms of honors and 
scholarship, in various ways. Such as being at the Courant Institute—you've talked about that. 
Could you say something about your years being a professor, and some of your graduate 
students, over the years?  
[00:43:16]  
RS: I've been a professor at Scripps and UCSD for 38 years now. I formally retired 10 years ago, 
but I've worked part-time after that, and I've kept on advising and supporting graduate students, 
until quite recently. I've been the kind of faculty member who doesn't have a very large group. 
I've financially supported and advised one or two or three graduate students at a time, usually, or 
one or two students plus a postdoctoral fellow at a time. That's just a question of style. As a 
result, I think, over my career I've had about 10 or 12 Ph. D. students and a few master's degree 
students graduate as my advisees. I've also been a kind of co-adviser, or committee member, for 
many others. But it's not a gigantic number, compared to some of our colleagues who've advised 
dozens of Ph. D. graduate students.  
Of my students, an outstanding one was Tzvi Gal-Chen, who was nearly the same age as I. We 
were both born in 1941. He was an Israeli who came to New York and enrolled at Columbia 
University while I was working at GISS and was an adjunct professor at Columbia and NYU. 
Gal-Chen was a Sabra, meaning he was a Jew born in Israel, and he had spent time on a 
collective farm. He's no longer alive. He died at age 53, much too young, unfortunately, but he 
did his dissertation with me, and one of the jokes about it is some people say that my most 
critical contribution was to help Tzvi translate his Hebrew into English. His English was always 
heavily affected by his native language. Tzvi Gal-Chen was a very fine applied mathematician. 
At that time, I was focused on numerical simulation of thermal convection; and his dissertation 
was essentially a solution to the question of how to solve non-hydrostatic flow, numerically, in 
an irregular domain. It might be atmospheric flow over mountainous terrain, for example. The 
solution we came up with was to map the irregular domain of the calculation onto a rectangle. 
That is to say, to map it onto something with four straight or flat sides. Then you get very 
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complex transformed equations, obviously, which we did the numerical analysis for, and we 
showed how to derive these equations and how to solve them numerically.  
Today, the method we developed has become the standard technique for solving non-hydrostatic 
flow in irregular domains. The papers based on Tzvi's Ph. D. dissertation—we published two 
papers—have been cited hundreds of times, so that has been a very lasting contribution. 
[00:45:54]  
Later, Tzvi Gal-Chen got into radar meteorology, and many other aspects of mesoscale 
meteorology, and he became a full professor at the University of Oklahoma, and he was quite 
distinguished in many ways. Sadly, he passed away in 1994 while he was still in mid-career. 
WW: He had a heart attack? 
RS: Yes. I've become friends with his daughter Rivka Galchen, with no hyphen, who I first knew 
when she was a little girl. She's now one of America's most promising fiction writers. Her fiction 
has appeared in the New Yorker. And she's written a novel—her first novel, not her only one—
called Atmospheric Disturbances, and it features a character based in some ways on her father. 
She's very highly regarded as a fiction writer. We've connected. She lives in New York, and I 
once flew to New York and spent most of a day in a coffee shop near NYU talking with Rivka. 
She's a very impressive person. Tzvi Gal-Chen was my first Ph. D. advisee. I still miss him. 
[00:47:16]  
At Scripps—I don't want to enumerate all my advisees—but Duane Waliser, who is now the  
Chief Scientist of the Earth Science and Technology Directorate at the Jet Propulsion Laboratory 
(JPL) in Pasadena, California, was a Ph. D. student of mine. I was one of his co-advisers. Sam 
Iacobellis, who stayed on at Scripps after his Ph. D. and worked for many years with Dan Cayan 
and recently retired, was also my graduate student. My last two Ph. D. students have been Mike 
Pritchard, who is now an assistant professor at the University of California, Irvine, and Gabe 
Kooperman, who is now an assistant professor at the University of Georgia. Most of my Ph. D. 
students have gone into academia. Quite a few of them have been women. Karen Shell is on the 
faculty at Oregon State University. Dana Veron is on the faculty at the University of Delaware. 
Yolande Serra is at the University of Washington. Lorraine Remer, who is now CEO of her own 
company and was at NASA Goddard before that, was my master's degree advisee at Scripps.  
All my research, in recent years, has been done in collaboration with my grad students and with 
my postdoctoral fellows. Again, I don't want to list them all. But it's been a wonderful way to 
work. 
When I switched from doing thermal convection to doing climate models, I found out that one of 
the features about global modeling—or large-scale modeling, for either weather prediction or 
climate simulation—is, you simply cannot do it all by yourself. (Chuckles.) It's essentially a team 
sport. When I was doing simulation of thermal convection, I wrote every line of every code 
myself. I think I was a pretty good applications programmer, long ago. But recently, it's always 
been the students who do the coding, and we're using, of course, community models. We've used 
many versions of the NCAR model, and I was—for many years—part of the program headed by 
Dave Randall at Colorado State, which did research on super-parameterizations, using models, 
some of which were based on the NCAR Community Atmospheric Model (CAM) family of 
models. This program was called the Center for Multiscale Modeling of Atmospheric Processes 
(CMMAP). It was an NSF Science and Technology Center and was funded for ten years, from 
2006 to 2016. Thus, my students have started with those community models and have then 
modified them for their dissertation research. 
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Thus, at first, when I was young, I wrote all my own codes; and in my later years in research, I 
didn't write any of my own codes. It was the students and the postdocs who did the coding. It's 
been an interesting transformation. I sort of miss programming. I felt that it was a little bit like 
chess; I liked it as a competitive game, and I thought I had some talent for it. But if you're going 
to work with big models, you quickly realize that something with hundreds of thousands of lines 
of code is not something you can write all by yourself. 
[00:49:55]  
WW: Yeah. Over the last few years, or so, you spent some time writing articles and trying to 
inform the public as well as the science community about issues like climate change, and so 
forth. And you've gotten awards in these areas. So, I wonder if you could, kind of, tell us how 
you got started doing that sort of thing.  
RS: I think I got started—again, it has had multiple causes, but I think I got started in working in 
the communication and outreach aspects of climate change by following several different paths. 
First, I've always been part of the Aspen Global Change Institute (AGCI). I was also part of 
some of the organizations that I regard as predecessors to that, such as the summer programs in 
Aspen that were run by Jack Eddy of NCAR, for example. The Aspen Global Change Institute's 
main activity has been holding summer programs in Aspen, Colorado. I have been with AGCI 
starting very near the beginning of that institute in 1989; I'm not one of the founders, but I have 
been one of the people involved in AGCI from its very first years.  
I met Susan Hassol in Aspen at AGCI. Susan Hassol has been my partner in this outreach work 
for a long time, more than 25 years now. When I first met her, she was a quiet young woman 
taking notes in the back of the room in Aspen, at each of our AGCI summer sessions. Today 
she's a widely recognized climate science communication expert. Susan and I have collaborated 
well for a long time. She's not a scientist, but she knows and understands a great deal about 
climate science, and she's superb at translating it into elegant clear English. 
[00:51:47]  
My other beginning in communicating science came at Scripps and at UCSD, when I was 
involved in a program that taught middle school and high school teachers about the science of 
the environment. That was an interesting experiment. We got a grant from DOE—which was not 
the US Department of Energy, that you and I have often written proposals to; it was the US 
Department of Education. Our DOE grant was for teacher professional development, a program 
for school teachers, who came to the UCSD campus regularly during 1991 and 1992.  
I would lecture to them, and I quickly found out that these teachers were wonderful people. They 
were smart and caring and motivated and dedicated. They often paid for classroom supplies out 
of their own pockets. However, many of them were not well informed about science or 
mathematics, and many of them were scared of it. I could write the simplest equation on the 
blackboard, y=2x, and you could see white knuckles on the armrests of the chairs. They were just 
terrified of anything mathematical, and they were ashamed of the fact that they were terrified. I 
think it was because, at that time, many of these people had earned education degrees in college, 
and they hadn't taken many math or science courses. They were excellent pedagogues, but in 
terms of subject matter, they were not well equipped to teach the science. 
I quickly realized that these are not stupid people; they are just people who were educated with a 
different set of courses than the ones you and I took. Later I transformed my lecture notes into a 
book called The Forgiving Air: Understanding Environmental Change. It was published in 1996. 
That was my first attempt to communicate environmental science to the wider world. In that 
book, I covered a lot of topics; not just climate change, but acid rain and the ozone hole and lots 
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of other things. I wrote the book without any jargon, without any math, without any complicated 
charts and graphs, and in plain English. Susan Hassol edited the first edition of that book. We 
bonded, you might say, while doing that. We collaborated well. We still do. Look at the website 
https://www.climatecommunication.org which has many examples of our work together. 
Susan, who is my partner in this kind of work today, likes to say: "We never dumb it down. We 
smarten it up." She and I say that, when you try to communicate with the public, or politicians, 
or journalists, you are targeting people who are often absolutely as intelligent as anybody you 
know, but who simply may have a different educational and professional background. Therefore, 
you have to write in understandable English. You're not allowed to use the language that 
scientists communicate to each other in, which is full of jargon and mathematics.  
[00:54:12]  
That was a very interesting experience. That book got an award—if you're counting up awards—
that book won the Louis J. Battan Author's Award from the American Meteorological Society 
(AMS), which is sort of a Book-of-the-Year award. My most recent awards—from the American 
Geophysical Union (AGU), the AGU Ambassador Award, which I'm getting this year, this 
afternoon, in fact, and the AGU Climate Communication Prize, which I won two years ago—
have all come from this effort to inform the wider world about climate science. I have also tried 
to aid public policy. I firmly believe that sound science can inform wise public policy. Thus, I 
was influential in the Bali Declaration in 2007, and the Copenhagen Diagnosis in 2009, which 
were both efforts by groups of scientists to communicate the science in a way that would inject it 
into the UN climate negotiations. 
That, in a nutshell, is how my work in climate communication and outreach has evolved. Also, 
being an Intergovernmental Panel on Climate Change (IPCC) Coordinating Lead Author in 
2007, for the IPCC Fourth Assessment Report, led to a lot of communicating climate science to 
the broad public.  
WW: Good. I have read some of those materials. And I think you've always done a very good 
job of expressing yourself. Do you find it easy to, sort of, write these things? Or do you have to 
get away, for maybe a few months, to really concentrate on it?  
[00:55:48]  
RS: I wish I could get away for a few months! (Chuckling.) Alas, I don't know how to do that. 
I've never been able to do that. To the degree that I can write well, I think I learned to appreciate 
the English language, and learned a lot about writing, in high school. I said that my parents—
because the Virginia public schools, at that time, were not very good—had scrimped and saved 
to send me to a good private school. It is called Episcopal High School—it's not a church school 
or a religious school at all, but it's adjacent to an Episcopal seminary—and it was founded in 
1839, in Alexandria, Virginia. It's still there and still going strong. It was all boys and all white 
and very Southern when I was there—Virginia schools were segregated at that time. It's co-ed 
and multi-racial today, with a very diverse student body. 
WW: It was like a boarding school?  
RS: It was very much a boarding school. Today it's 100% a boarding school. There used to be a 
handful of day students who commuted from home because they lived nearby. I was one of the 
last of them. I lived at home and drove my car to high school every day. I regarded that school as 
being modeled after some of the better New England prep schools, which I think are in turn 
largely modeled after schools like Eton and Harrow, in England. It was very rigorous—I took 
three years of Latin there—and it had tiny classes; ten students in a class was typical. The 
teachers were absolutely superb. We worked like crazy. I spent four years at Episcopal High 
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School, and my education there was so good that I coasted through some of the courses at Penn 
State, because I already knew the material. I could focus on the meteorology courses at Penn 
State, which of course I had never had before. But some of the general university-level courses 
just repeated material that I already knew—the math and English courses, for example. I didn't 
have to be taught English grammar at the university, because at Episcopal High School, I had 
had to memorize a book on English grammar, a book that one of the school faculty had written. 
Thus, I had a really superb secondary education, at the high school level. I fell in love with the 
English language; I was a voracious reader. I think, to the degree that I can communicate well at 
all today, that's the basis. That was a great foundation. Today, I am still extremely grateful to 
Episcopal High School. 
[00:58:08]  
WW: Can you give me some feeling about what you would like to do with the remainder of your 
life? 
RS: (Chuckling.) Right now— 
WW: Which, hopefully, is a long time. 
RS: I hope so, too, but as we know, these things aren't predictable. I chose my parents well—as 
people like to say—because my mother did live to be 102. My father did not, but he was still 
going strong in his 70s. As for what I am doing now, scientifically, I stopped taking on graduate 
students a couple of years ago. My last Ph. D. student, Gabe Kooperman, finished and left for a 
postdoc appointment at the University of California, Irvine. My last postdoctoral fellow at 
Scripps, Chengzhu "Jill" Zhang, finished her time working with me and then took a position at 
Lawrence Livermore National Laboratory. Then I looked in the mirror and said to myself, 
"Hello, I'm in my mid-70s now; if I take on a new graduate student, I'll be 80-plus when she 
defends her Ph. D. thesis." I didn't think I could look an incoming student in the eye, with a 
straight face, and promise to be still in good form and energetic and fully functional at that age. 
Thus, I thought it was the right time for me to stop taking on new graduate students. Also, 
because my research style involves working collaboratively with grad students and postdocs, it's 
therefore the right time to start to ramp down in research. With no more graduate students and 
postdocs to pay the salaries of, I also stopped writing proposals to get money to pay them. 
As a result, my main activity right now, aside from still doing climate communication—writing 
popular articles, and so on, and giving talks—is this: I'm coauthoring a university-level textbook 
on mathematical and computational topics for climate science students, and for meteorology and 
physical oceanography students. My coauthor is a superb mathematician and statistician, Sam 
Shen, who has worked a lot with atmospheric scientists—he has worked with Jerry North at 
Texas A&M, and he has worked with Tom Karl and colleagues at NOAA, for example. Sam 
Shen came to San Diego from Canada in 2006 as the chair of the San Diego State University 
Department of Mathematics and Statistics. He walked into my office at Scripps unannounced and 
said, "Our mutual friends tell me that I should collaborate with you." I helped get him a visiting 
appointment at Scripps, and he and I are now sharing my office at Scripps. We are writing a 
textbook together. It's called Climate Mathematics: Theory and Applications. Cambridge 
University Press, if all goes well, will publish it about a year or so from now, in 2019. 
[01:00:14]  
WW: And its emphasis is what? 
RS: Its emphasis is on mathematics that is useful to climate science students. These students now 
typically take about 6 undergraduate math and computing courses, usually taught by people from 
math departments, who don’t know much about climate science, and who choose what and how 
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they teach based on mathematical criteria rather than on what will be useful to students majoring 
in a scientific field and not in mathematics. The courses are thus usually unrelated to each other 
as well as unrelated to the fields in which the students are most interested. As a result, the 
students often feel frustrated that what they have been taught in their math courses seems 
abstract and arbitrary and is not at all what they need to know, a sad state of affairs which also 
disappoints their climate science teachers. 
For example, a typical linear algebra course taught in a mathematics department would never 
discuss the significance of eigenvalues in climate science and would never show how to compute 
the eigenvalues of a large climate data matrix. Our goal with this book is to remedy this 
mismatch between task and tools by producing a unified text that covers the most climate-
science-relevant math topics and does so in a way that is practical and helpful to the students.  
For example, we go into great detail on singular value decomposition and empirical orthogonal 
functions, and on how to deal with large climate data sets and how to analyze them. In the book, 
we have many useful codes in the programming language R. We will have equivalent codes in 
another popular language, Python, on the book website. The book is now basically written. We're 
revising, at this stage. We hope to get the manuscript finished in 2018, and we hope Cambridge 
University Press will publish it in 2019.  
WW: Good. 
RS: That's taking a good deal of my time. I worked a lot on the book in France this past summer. 
Sam and I communicated by Skype and email.  
WW: Hmm. Good. 
RS: I think it's better to wear out than to rust out, so I'm staying active.  
WW: Let's see. Stop for just a second. [Might be checking on something.] 
[Recording is paused.] 
[01:01:47]  
WW: Richard, can you talk about some of the public's attitude about climate change, and your 
feelings about that issue? 
RS: Well, you know, in New York there's a custom called "Alternate Side Parking," whereby 
you are forbidden to park during certain hours on one side of the street on Tuesday, Thursday, 
and Saturday, and on the other side of the street on Monday, Wednesday, and Friday. That's for 
street cleaning. Everybody moves their car from one side of the street to the other, depending on 
what time of day and what day of the week it is. I have that kind of attitude about climate 
change. I'm an optimist on Tuesday, Thursday, and Saturday; and I'm in deep gloom on Monday, 
Wednesday, and Friday. I think—and polls show—that in this country and many other countries, 
people are serious about climate change. They understand that climate change is happening. 
They mostly understand that human beings have some role in it. They don't appreciate how 
dominant that role is, I think. But they don't sense climate change as being urgent, and they don't 
rank it high on their list of things that they care deeply about. It is not one of their top priorities, 
such as national security and the economy and health and education. 
As a result, politicians, I think, don't feel that they have to emphasize climate change. As we 
know, there are a lot of politicians—especially in the US in leadership roles in the Republican 
Party today—who simply don't accept what you and I would consider fundamental, well-
regarded facts about climate change: that it's happening, that it's real, that it's largely human-
caused, that it is global in its extent, and that left unchecked, it will eventually have extremely 
serious, adverse consequences for the world, the beginnings of which we already see.  
[01:03:23]  
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I'm not sure what it takes to change that. At times, I wish for a charismatic figure to appear who 
could change public attitudes the way Nelson Mandela did in South Africa, or Martin Luther 
King did in the US, or Gandhi did in India. I think that sort of inspiring leader can galvanize 
public opinion. Of course, we know that public opinion can change: gay marriage was 
unthinkable not so long ago, for example. On the other hand, today I don't think most people in 
the US appreciate the urgency of mitigating climate change. The nature of the climate-change 
problem is that it's not something you can continue to dither and procrastinate about. You can't 
wait until sea level has risen so much that coastal cities are beginning to be abandoned before 
you start worrying about sea-level rise. There's a timescale built into this, and the broad public 
hasn't realized the urgency of it.  
It's not similar to a lot of other things that politicians need to accomplish, which are not urgent: if 
a politician can't get his tax bill passed by Congress this year, maybe he'll get it passed next year, 
or a few years from now. In the climate problem, if you don't soon start reducing emissions of 
heat-trapping gases like carbon dioxide—quickly and drastically—then you can't come back and 
do it later. There's an inertia to the system that creates a built-in timescale that works against you. 
I don't think that the broad public has grasped that, and in the US, many politicians have clearly 
not grasped that.   
[01:05:00]  
Of course, there's no silver bullet, but there is silver buckshot. There's a lot that needs to be done 
to meet the challenge of climate change, and I don't think it can all be done by scientists. I think 
scientists do need to play a role in helping to inform the public—I'm a great fan of the IPCC 
process—but I can't say that I'm optimistic that things are happening fast enough. I've been to 
many of the so-called COP meetings, the Conferences of the Parties, where the document that all 
the various countries are parties to is the UN Framework Convention on Climate Change. Most 
recently, I was in Paris, in late 2015, when the Paris Agreement was reached. I think that 
agreement is tremendously promising and is a major accomplishment. However, as you know, 
the nature of the Paris Agreement is that nations made voluntary pledges or promises as to how 
they would reduce their emissions of heat-trapping substances, by how much, by when. The 
pledges are frequently not exactly compatible or comparable; it's often an apples and oranges 
kind of thing. It's also completely voluntary, and there's no penalty for not keeping the promises 
that the various countries make. 
The mechanism provided in the Paris Agreement is that the nations will continue to confer and 
will evaluate the progress that's been made, and they will look at the technology that evolves—
which is quite wonderful—and they will try to make the emissions reductions greater as time 
goes on. They must become greater, as you know. Emissions must essentially go to zero and 
must do so well within the present century. We're not on a trajectory, now, that gets us to a stable 
climate. I hope the Paris Agreement will be successful in changing that.  
Technologically, I'm extremely encouraged. I look at things like the rapid increase in the use of 
renewables—especially wind and solar—and the decrease in prices of renewables, and the rate at 
which electrical cars are happening. These are all encouraging developments. Of course, there 
are countries in the world—as you know—that have made great progress, and that now develop 
some of their energy by renewables, to a degree that would have been unthinkable only a few 
years ago. 
[01:07:04]   
In all that, I'm encouraged. However, we don't see the huge public pressure for this. We don't 
see—in this country, certainly—the political leadership. The progress in this country that's 
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happening is mainly happening at state and local levels and in the corporate world. It's not 
originating in Washington, DC. Thus, I think there's a great deal that remains to be done. I hope 
the missing charismatic leader arrives. He or she is badly needed. 
I also hope that the media and the entertainment industry and particularly the parts that the public 
pays the most attention to, like movies and television, embrace this effort much more fully. For 
example, I would like to see superb climate-change movies being made by the real experts, the 
people who are masters of movie-making, rather than by amateurs. 
WW: One of the things that's always impressed me in this last year or so is that the present head 
of the U.S. government has caused a lot of negative reaction from the rest of the world, in this 
regard. So that: The other countries aren't going to necessarily follow the U.S., because of that. 
And they are pushing back against the idea that the Paris Accords aren't reflective of the world's 
attitude. I could be interpreted as an optimist; but on the other hand, I see that actually happening 
now. I think that President Trump has failed in his leadership of the world, in terms of doing the 
things that we all know have to be done, to deal with this problem.  
[01:09:18] 
RS: I very much agree with you. I think that President Trump has isolated us. The U.S. is now 
the only major country in the world in which the government has reacted to the threat of climate 
change by denying that there's a problem, or by characterizing it as a hoax. I think that when a 
country with the power and visibility of the United States refuses to participate in what almost 
every other nation wants to do about climate change, it reduces the chance that the other nations 
will participate in anything that the U.S. government advocates—whether it's trade agreements, 
or military coalitions, or arms control treaties, or all kinds of things like that. You can't—if 
you're the head of the US government—you can't denigrate and insult other heads of government 
and then expect them to smile and happily join in whatever you want to do. I hope the 
government in Washington is coming to realize that. 
Once again, I think that a lot of the progress that's going to happen is going to happen on the 
non-governmental level. The fact that coal companies are going bankrupt has little to do with 
climate change and has much to do with the fact that there's now abundant cheap natural gas 
from fracking, for example. Many market pressures are favoring action on climate change. Car 
companies are racing toward electrified vehicles, which have tremendous advantages. If you 
make the electricity in carbon-free ways—which is quite possible, using renewables and nuclear 
electricity—than that technology opens the door to very rapid progress.  
On the technical level, I'm pleased, and I'm happy with the way market forces are moving. I 
would love to see much more political action—we're both American citizens, we've both spent 
our professional lives in this country—I would love to see the U.S. government take the 
leadership role that it ought to. 
[01:11:28]  
WW: Good. One additional technological breakthrough—at least in my opinion—is the issue of 
batteries, which will allow storing of energy even at the consumer level. So, I think that we are 
making progress—science and technology are making it very possible for us to not be heavily 
reliant on the burning of fossil fuels. 
RS: I completely agree. I'm thrilled to see the progress on the technical side. I also think the 
technical progress, the market forces, and I hope the words of influential people, will all matter. 
One of the most memorable days in my life was a day in 2012 which I and my Scripps colleague 
V. Ramanathan spent on stage at UC San Diego with the Dalai Lama, with thousands of students 
in attendance, and many more people watching on television. You know, you don't have to be a 
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Tibetan Buddhist to understand that when the Dalai Lama speaks, millions of people listen. He's 
a figure who, like the Pope, is respected and revered worldwide, regardless of people's religious 
convictions.  
Climate change, in the end, is a moral and ethical problem, in my view. It's a question of: What 
do we owe to the next generation? I think, at a minimum, we owe them a world that's no worse 
off than the one we inherited from the previous generation, from our ancestors. What do rich 
people owe to the part of the world that doesn't even have what you and I would consider the 
basic necessities of life? That would include access to clean water, health care, education, a 
degree of security, and not least, some of the prosperity that we in the developed world have 
gained, largely through cheap and abundant fossil-fuel energy. We also owe a lot to the natural 
world which today faces many threats, including high levels of species extinctions. 
[01:13:25]  
When you think about it, no parents want to see their children inherit a damaged world. But as I 
said, we haven't yet motivated people enough so that this is something that they yell to the 
politicians about; they don't yet tell the politicians: "If you want my vote, take climate change 
seriously." You're not yet seeing that. I hope it happens. I'm not sure what it takes to make it 
happen; it may take someone with the moral stature of a Dalai Lama, or a Gandhi, or a King. It 
may also take, unfortunately, something scary that happens—say, a sudden destabilization of 
part of the West Antarctic Ice Sheet, that leads to sea-level rise jumping. That sort of thing, as 
you and I know, might happen. That's a tipping point that some people think we're very near.  
I certainly don't want to wish for a disaster, but I do wish to wake up the world. I hope we can do 
it by talking, and exhortation, and by logical argument, rather than by watching a real disaster 
occur. As you know, we scientists see enough in the data today to realize that climate change is 
happening; sea-level rise is accelerating; we've changed rainfall patterns. We've learned a great 
deal, already, and the science is pretty clear about this. We'll spend our lifetimes, and our grad 
students' lifetimes, filling in the details, but the big picture has been clear for quite some time. 
[01:15:12]  
WW: I just want to ask you again, in a different sort of way: Can you mention something about 
how you helped serve on boards, and things of that sort, that helped the overall infrastructure of 
climate research, has benefited from. Can you talk about some examples of that?  
RS: Well, I'm not one of those people who has dedicated years to editing a journal, for example. 
I admire people who have done that. I also have resolutely avoided becoming any kind of 
administrator. I want my university to have great department chairs, and deans, and provosts, and 
vice chancellors. I think they're important, and I want first-rate people to do those jobs, but I 
don't want to be one of them myself. I did head the Climate Research Group and its successor at 
Scripps for quite a few years, and I've done a few other academic leadership things like that, but I 
think the best job at a university, for folks like me, is just being a professor. And that's what I've 
been for the 38 years I've been at UCSD and Scripps. 
I have also spent a good deal of time on advisory committees. I'm still doing that. I was a trustee 
of the University Corporation for Atmospheric Research (UCAR), for a long time. I was even 
chairman of the UCAR board of trustees for a while—I don't regret that. I've been on the AMS 
Council, and I've been on advisory committees for pretty much every government agency that we 
deal with: NASA, for sure; NSF, for sure; and NOAA, for sure. I've enjoyed all of that. I've taken 
part in helping to get organizations like Climate Central, in Princeton, underway. I was one of 
their advisers for quite a while. 
[01:16:56]   
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I still try to do that sort of thing to a limited degree, and to limit my time. Right now, for 
example, I'm on the Science and Security Board of the Bulletin of the Atomic Scientists. That's 
the group that sets the Doomsday Clock every year. We'll have an announcement of the setting 
of the Doomsday Clock each January. Watch your newspaper—or your radio, or TV—in 
January. That's been a great organization, and it doesn't take too much time—it's a couple of 
meetings a year. I've met some wonderful people through it. However, I will limit my time on 
that to a couple of terms, and then I'll just rotate off. I'm one who participates in these things 
willingly but doesn't make a lifetime commitment out of it. 
That's been my policy, so far, and it's been very enjoyable. I think the climate-related group that 
I've stuck with the longest, at least until recently, is the Aspen Global Change Institute, which 
holds summer sessions that do a lot of good. I'm meeting with the longtime head of AGCI, John 
Katzenberger, tomorrow, for example. I've got my list of special causes that I have a warm spot 
in my heart for. I think all of us try to do our duty; and you've certainly done much more than 
most. I've never done anything like your service on the National Science Board, which is a full-
time job, as far as I can tell, but I've taken part in many organizations, over the years. 
WW: Good. Thank you.  
[Recording is paused.] 
[01:18:22]  
WW: Okay. Talk a little bit more about your research, in terms of the details.  
RS: Well, as I had said, I started out doing numerical models of simple fluid systems such as 
laboratory thermal convection. You might say they were extensions and generalizations of the 
classical Bénard convection problem—motions in a fluid heated from below. I changed from that 
work when I went to GISS, to the Goddard Institute for Space Studies, in 1971, because, GISS 
then had a specific mission in meteorology, which was to demonstrate the value of NASA 
satellite observations for weather prediction. GISS was and is a NASA center.  
What my work at GISS consisted of, largely, was building a global atmospheric model that, as I 
said, was based on the UCLA two-level Mintz-Arakawa model of that day, as a beginning point, 
but then we added things. We replaced almost all the physical parameterizations from the UCLA 
model with parameterizations that we developed ourselves at GISS. We increased the vertical 
resolution from two levels to nine levels. We used that model for numerical experiments on 
weather prediction and for testing the value of satellite data in weather prediction, through 
observing system simulation experiments and that kind of study, for example.  
[01:20:03]  
I kept up with that line of work at NCAR, when I moved from GISS to NCAR in 1974, and was 
appointed as the head of the NCAR Numerical Weather Prediction Section. When I was nearing 
the end of my five years at NCAR, I did a set of numerical experiments that turned out to have a 
very significant practical application. At the time, I was perplexed by the problem that in the 
routine operational numerical weather forecasts of that day—as done by NOAA, for example—
the skill of the forecast degraded as the forecast time increased, of course, but it did so in a way 
that wasn't compatible with what the predictability theory of Ed Lorenz had taught us we should 
expect. Namely, the very large-scale atmospheric waves, the planetary-scale waves, which 
theory said ought to retain skill for the longest time in predictions, instead lost skill very quickly 
in operational forecasts. It struck me that it might be useful to test the effect on these waves of 
limited domains—operational forecasts in the US then were done in a domain that was only the 
Northern Hemisphere, or even a subset of the Northern Hemisphere starting in the subtropics.  
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Therefore, at NCAR, in collaboration with other people that were there at the time, I did a set of 
numerical weather prediction experiments using a version of the GISS model that I had brought 
with me to Boulder. I ran forecasts that were different only in domain; I ran them in both a 
hemispherical domain, with a typical simplified boundary condition at the equator, and in a 
global domain. Remarkably, the global domain produced great improvements in the forecasts of 
the ultralong waves. The reasons for that came out later. For example, I did theoretical work with 
John Roads after I moved to Scripps; we developed a quasi-geostrophic theory to explain why 
the difference between forecasts in hemispheric and global model domains should be so large. 
But the numerical experiments came first. The discovery was completely unexpected. It came 
from the computer simulations I had done, and the theoretical explanations for it came later. 
[01:22:14]  
In practical terms, I began talking about these results in seminars and at scientific conferences in 
the late 1970s, while I was still at NCAR. I published my results in Journal of the Atmospheric 
Sciences in 1980. The weather service in the US tried out global domains with their operational 
models, and, remarkably, they got the same improvement that I had found. The US switched to 
global models for operational weather forecasting shortly thereafter, because they had validated 
my results, and saw a big increase in forecast skill. Thus, my purely theoretical research, the 
modeling research, actually led to a large improvement in operational forecast skill. It's little 
known, I suppose, because as was typical in operational forecasting of that day, it's buried in 
conference reports and in the grey literature. Back then, NOAA didn't usually publish these sorts 
of results in the peer-reviewed scientific literature. But they're all available. I have a paper from 
the early 1980s, written by Robert Livezey of NOAA, and published in a conference proceeding, 
that characterizes the increase NOAA found in forecast skill as a "breakthrough" and cites my 
1980 paper as the reason that NOAA experimented with using global forecast domains. 
Looking back, I'm kind of proud, that my little-known research turned out to motivate a 
significant change in operational forecasting practice in this country, one that led to a large 
improvement in forecast skill, and, presumably, to all the good economic consequences that 
come with improved operational forecasts. That was both interesting and satisfying, for me. 
[01:23:34]  
When I moved to Scripps, I had already become fascinated by the climate change issue. I had 
been impressed by some of the early work on climate change. For example, I can point to one 
paper, not especially well known, but a paper that played a big role in awakening me personally 
to the urgency of reducing global emissions of heat-trapping substances such as CO2. In 1978, 
two Swiss geochemists published research that anticipated the dilemma that now confronts 
policymakers concerned with the threat of climate change. Hans Oeschger and his student Ulrich 
Siegenthaler were pioneers in the development of Earth system models. Their 1978 paper in 
Science estimated that CO2 emissions could continue to grow until around the year 2000 but 
should then decrease rapidly. They were right.  
 In fact, the climate problem was a big part of the reason for my deciding to choose Scripps 
rather than to accept any of the other job offers I received when I was leaving NCAR in 1979. 
Scripps is a huge place; it's about the same size as NCAR, but it covers all the earth sciences, and 
it's very strong in physical oceanography, for example. However, it also has marine biology, and 
solid-earth geophysics, and several other fields. It was the fact that Scripps was very strong in 
oceanography, and that the climate issue is very much an ocean-atmosphere coupled system 
issue, that attracted me. As a result, after I got to Scripps, I changed the focus of my research to 
the climate issue.  
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One of the first results in this new area for me came from work I was doing with Lorraine 
Remer, who was my master's degree student at the time. She later got a Ph. D.  at UC Davis 
under Brian Weare, and still later she went to Goddard, and she has had a wonderful career. We 
looked at the issue of parameterizing clouds in global climate models—which has been a 
longtime interest of mine since GISS—and we actually experimented with the idea of carrying 
cloud water as a prognostic variable, rather than just having clouds with fixed optical properties, 
as was usual in climate models at the time. We prognosed cloud water, and we used the model 
cloud water field to determine the radiative properties of the model clouds. Looking back—this 
was a long time ago, in the early 1980s, and a great deal has been done since then—but it was a 
step toward the very complex parameterizations that are in all the leading global climate models 
today, and that try to do a much more serious and comprehensive job of calculating the details of 
the physical processes. The process that has fascinated me for over 40 years now has been cloud-
radiation interactions. The work with Lorraine Remer was my first step in this area.  
[01:25:31]  
Once again, this research came as a consequence of being in an academic environment where the 
scientists themselves decided what they wanted to do, without any pressure or nudging from 
managers—from the head of their section, or the director of their division, or anything like that. 
At Scripps, we simply didn't have a hierarchical organization like that. Each scientist was doing 
his or her own work, deciding what he or she wanted to do, proposing it to funding agencies; and 
then, if you could get it funded, you could do it. As I said earlier, that autonomy allowed me to 
follow my own curiosity, and to work on the problems that I myself had identified as important 
and interesting. This ability to work on topics I chose myself attracted me enormously, and it led 
to the research directions which I have explored since then.  
Most recently, I think, super-parameterizations—the idea of having, embedded inside a global 
model, small-scale cloud-resolving models, so that you can sample them, and you can compute 
the details of the simulated cloud field inside a GCM grid volume, and harvest the data from that 
and use it to feed back on the large-scale flow—I think that's been very promising. My students 
and postdocs and I have worked for many years on super-parameterizations, as part of the 
CMMAP program that I mentioned earlier, the NSF-funded science and technology center, 
headquartered at Colorado State with Dave Randall as the principal investigator. It has been a 
very natural evolution for me, switching from modeling thermal convection to doing numerical 
weather prediction, to doing physical process studies, to working with global climate models. 
WW: Let me ask you a question about that, Richard. In the early models, at NCAR and GFDL, 
we used this idea of convective adjustment.  
RS: Yeah. 
WW: The problem with it was that the actual heating took place lower down in the atmosphere; 
because, when you change the lapse rate it actually led to super-saturation in the lower levels, 
and the release of latent heat in the lower part of the model atmosphere. 
[01:27:35]   
At the same time, there were ideas—from Joanne Simpson and others—about cumulonimbus 
cloud effects, where the heating actually takes place in the upper troposphere of the tropical 
storm systems. Can you kind of see how that—in the use of some of the super-parameterizations, 
[that you actually solved that problem, so that it isn't done incorrectly, as we did in the early 
models? 
RS: That's, obviously, still very much a work in progress, I think. I'm persuaded that a really 
promising way to proceed is to test parameterizations against field programs. The one I'm 
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thinking about, that I think is a paradigm, is the Atmospheric Radiation Measurement (ARM) 
program of the Department of Energy. D-O-E was a latecomer to climate modeling and climate 
change. I think NASA and NOAA and NSF had—so to speak—already selecting areas of 
research that they wanted to do. But I think D-O-E was very smart and has turned out to be very 
successful in saying, in effect, "Look, we have expertise in large-scale field programs, and we 
have expertise in supercomputing, so let's start by staking out a piece of the atmosphere and 
observing it in great detail for a very long time." The ARM site in the US, the Southern Great 
Plains (SGP) site, must be the most thoroughly observed chunk of atmosphere in the world.  
[01:29:21]  
You know, I don't go into the field to gather data. It's not because I don't respect observational 
work; it's just that I'm incompetent at it. When I get near an instrument, it breaks. (Interviewer 
laughs.) But I've told all my graduate students that the data that they use in their climate models 
did not get handed down to Moses on stone tablets—that the data come from instruments that are 
complicated and dirty and messy, that can break, and that have problems of their own. If you 
want to understand the data, you had better spend some time out in the mud at the ARM SGP 
site. Several of my students have been there. I think it's been extremely worthwhile and 
educational for them. I could talk for hours about the things they have learned by doing that. 
The progress that has occurred, where you can essentially see in detail what's happening inside a 
chunk of atmosphere that's about the size of a grid volume of a global model, has been really 
remarkable. I've spent a lot of time doing single-column modeling, for example, with my 
students. That line of research began working with Sam Iacobellis, long ago, in which we 
directly compared parameterizations with the behavior of the real atmosphere, in a grid volume. 
In some ways, that motivates super-parameterizations. You can't embed a fully three-space-
dimensional model of cumulus convection inside a grid volume of a GCM; because if you did 
that for every grid volume, you would essentially have a global cloud-resolving model, which, 
with present-day computers, you can't afford to run very much. Such models have been built, but 
you can't afford to do a hundred-year simulation with them. 
[01:31:07]  
However, what you can do, is take a sub-grid simulation of limited dimensionality; you're going 
to have a two-dimensional array, for example, rather than a three-dimensional one—just an east-
west and a north-south line of cumulus-scale, cloud-resolving models. Thus, you can simulate a 
representation of what the sub-grid population of cloud phenomena is. Then you can use that 
cloud-resolving data in a parameterization. That's exactly what super-parameterization does.  
We've seen, already, very promising results with super-parameterized models. I don't think it's 
the only way to go. In some ways, it's just a temporary stop-gap until we can afford globally 
highly-resolved models. However, I think the promise is very clear; the potential is definitely 
there. I'm extremely pleased with the results I've seen happen in similar programs, and in the 
degree to which this research has influenced modeling at major centers like GFDL and the 
European Center for Medium-range Weather Forecasts.  
WW: Good. 
RS: I'm proud of all that. For me, it's been exciting and rewarding to have been a small part of it. 
WW: You've certainly contributed to it in various ways over the years.  
RS: You're very kind.  
[01:32:27] [Recording stops.]   
 


