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* Just published

* Decade-by-decade
structure as a springboard
to discuss related work now
and in the near future

 Laced with quotes and
tributes from the community

* Draws extensively from
interviews, oral histories,
and historical documents

» See Bob Henson for
guestions or comments




e N ———— e — T T —

City of Boulder Proclamation
17 August 2010

Mayor Susan Osborne

Presented to

NCAR/UCAR
1960 ~ 2010

On behalf of Boulder's City
appreciation for 50 years of grour
sclentific contributions benef
both the City of Boulder and the




Brief History of my relationship with
NCAR and UCAR

e 1970—Visited NCAR from NOAA'’s National Hurricane
Research Laboratory in Miami to use computer for
hurricane model graphics

e 1971-1981-Chaired UCAR SPEC review of NCAR (1977-
/80) and participated in advisory committees and
workshops while at Penn State University

e Sept. 1981-August 1986-Director of Atmospheric
Analysis and Prediction Division (AAP) NCAR. Bill Hess
Director of NCAR then.

e Sept. 1986-Feb 1988 Director of NCAR
e March 1988-Sept. 1988 Acting President of UCAR
e Sept 1988-present-President of UCAR



Visitor and user of NCAR CDC 7600 computer
1970

Mesa Lab Mezzanine 1970



The earliest days....

Walt Roberts and High Altitude
Observatory

Climax, Colorado
1940-1959




. Walt Roberts with coronagraph
August 15, 1940




Janet Roberts
Climax Colorado 1945




1959-1970

NCAR and UCAR created in 1960



Preliminary Plans

fora

NATIONAL

INSTITUTE
for
ATMOSPHERIC
RESEARCH

. bythe
Prepared
forihe | | VERSTTY
NATIONAL e
SEalEn ATMOSPHERIC
FOUNDATION SEE

FEBRUARY, 1859
REPRINTED FEBRUARY, 1681

Tom Malone—instrumental in leading National Academy Committee on
Meteorology which led to the “Blue Book” and creation of UCAR and NCAR.
A UCAR Trustee.

http://humanprospect-tfmautobio.blogspot.com/



UCAR’s 75 Member Institutions (2009/1960)

University of Alabama in Huntsville
University of Alaska

University at Albany, State U of NY
University of Arizona

Arizona State University

Brown University

California Institute of Technology
University of California, Berkeley
University of California, Davis
University of California, Irvine
University of California, Los Angeles
University of Chicago

Colorado State University
University of Colorado at Boulder
Columbia University

University of Connecticut

Cornell University

University of Delaware

University of Denver

Drexel University

Florida State University

Georgia Institute of Technology
George Mason University (2009)
Harvard University

University of Hawaii

University of Houston
Howard University

University of lllinois at
Urbana-Champaign

lowa State University
University of lowa

The Johns Hopkins University
University of Maryland

Pennsylvania State University
Princeton University

Purdue University

University of Rhode Island

Rice University

Rutgers University

Saint Louis University

Scripps Institution of Oceanography

Massachusetts Institute of Technology at UCSD

McGill University

University of Maine (2009)
University of Miami

University of Michigan-Ann Arbor
University of Minnesota

University of Missouri

Naval Postgraduate School
University of Nebraska Lincoln
Nevada System of Higher Education
University of New Hampshire

New Mexico Institute of Mining
and Technology

New York University

North Carolina State University
The Ohio State University
University of Oklahoma

Old Dominion University
Oregon State University

Stanford University

Texas A & M University
University of Texas at Austin
Texas Tech University

University of Toronto

Utah State University

University of Utah

University of Virginia

University of Washington
Washington State University
University of Wisconsin- Madison
University of Wisconsin-Milwaukee

Woods Hole Oceanographic
Institution

University of Wyoming
Yale University
York University



15t UCAR Board Meeting April 2, 1959, University of Arizona

SCSTE DOA




Theme—Trustees and Members



Trustees October 1988




Ferd Baer, Bob Street, Bob Fleagle
Hamburg 1990

Dick Reed 1988



L. P i, T R — 4 '
Front row: Bob Serafin (NCAR Dir), Harriet Barker (UCAR VP),
Conway Leovy, Roger Wakimoto, Dick Peltier. Back row: Lyn Hutton, Martin Jischke,
Rick Anthes, Bill Chamedies, John Snow, Susan Avery, Dick Johnson, Dick Hallgren,

Bill Moomaw, Don Johnson. Len Fisk, Bill Bishop, Richard Sommerville



Trustees February 2003




Trustees February 2003




Trustees February 2003




President’s Council 2004

NSF, Trustees




Trustees President’s Council February 2006
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Center Green Ded

8 October 2002




UCAR Member Reps Oct 2006




Back to the 60s



1966 Eclipse Jack Eddy, John Firor,
Robert Lee

1966 Eclipse
Bolivia



1965 Weather Briefing




Construction of Mesa Lab 1965




Fleischmann Building
Groundbreaking Sept 1968

John Firor, Bernard Haurwitz, Walt Roberts



Theme—Construction to support
science
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Campuses that allow growth, flexibility
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= : Mesa Lab

~80,000 visitors annually

Center Green Foothills Lab






1970-1980



Front row: K. Miyakoda, Viktor Antonovich Bugaev, M. Budyko, J. Smagorinsky,

Bert Bolin, A. Obukov, A. Robert, ?. Others on left side, Tomio Asai, R. Jastrow,

S. Manabe, Lev Gandin, Paul Crutzen, Yoshi Ogura. On right side: Doug Lilly (with beard), Francis
Bretherton, Hans Panofsky, Akira Kasahara



JEFFCO Hangar 1971




Theme-Research Aircraft



1970s to 1990s NCAR Sailplane




NCAR's de Havilland Buffalo N326D.



NCAR's Queen Air A80 N304D.



NCAR's North American Rockwell Sabreliner N307D.



Sabreliner




NCAR Electra in Kuwait 1991




King Air 1984




1984 Fleet

Queen A|r

Sabreliner §

N
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NCAR WB

21 October 1994




C-130




HIAPER




HIAPER




Back to the 1970s



CRAY 1-A 1975-1986




ing

Supercomputi

Theme

Z $5321- (puegiuyul/9d) ¥90t/G.LG 1omod WGl — (-

|
| $s301- (uonesapal/+Gd) vvLT/GL6d NGl — (-

- ¥ Souv - (uonesapad/sd) ¥29/5.5d NGl —— _
191SN[) BUOJON Xnujuadsy ————
____1/ausvenig Wel —
OYT/0GET® 181SN[Y XNui Wl ——
¥92/0SET2 4931sn|Q xnui Wgl —

L

IBM p575 (P}

1BM p575 (PS)

IEM BlueGene/L

(uonesspai/vd) ¥9/4 069d Wl —
€ S0uV - (Auoj09/¥d) 009T /2 069d WaI —— (-

i

e

[4°]

[<}]

w

@

oz

L

| -

)

= g SZT/008€ WSUQ [958 —— (*

% m i T

..m - m Z SOuV - (ku0103/vd) 9TZT/0 069d WAl —— (-

<C m z oves a%w_xoﬂ - (I-£d) dS 0009/S4 WAl —— »

S / “ (Fed) dS 0009/SH WGl —— '+

uw— = 5 000z uISuo |9S -

le - o | Jejdwaxgy dH — (=

= : 069 AVH) ¥

nmw g m 3 061 AVHO —— (-

= L 5 QELAVH) —oerm—— (¢

o H SN0 JNL —— ._

o E?

= g Z/dNA AVHO —— (-

= & = i ¥98/8dIN-A AVHO —— ._

) z R

= g J / Z-WO OWL— *

— n _

s 3

© ! 3 8%/dIN-X AvH) —— (*

=] [£])

£ £in _

S . aE : YT N/S V-T AVH) — (*

o N &

m m dic | s = E

S 1

D s g € N/S V-T AVHD—— (=

S 3 _

(771 g i 009000 —— *

‘S g _

= 3 8 0099 2940 —— ._

[=] m _ 009€0Q0 ————— (~

. 0Z9T gl f

== 060 Wl -
602 WgI

si19)ndwoosadng YvIN 7

Card punch operator
In late 1960s

= CE DDA

04200505 o7 08

03

1970 1 980 1985 1 990 1985 2000 01 02

1960



~ CDC 6600 1963-1974

IBM Power 575 Hydro-Cluster
(Bluefire) 2008-2010

10 Million times faster than 6600



History of NCAR Computers
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= CDC 3600 e CDC 6600 S/N 7 e CDC 7600 S/N 12 e Cray 1A S/N 3 e Cray 1A S/N 14

e Cray X-MP
e TMC CM-5 (littlebear)
e Cray J90 (aztec)
Cray J90se (chipeta)
e |BM p690 (bluesky)
IBM p575 (blueice)

e TMC CM-2 (capitol)
e |BM SP1 (wildhorse)
e Cray J90 (paiute)
= SG1 2000 (ute)
IBM e325 (lightning)
IBM Power 575 (bluefire)

= Cray Y-MP (shavano)
e Cray-3 (graywolf)
=== Cray C90 (antero)
e |BM SP (blackforest)
= |BM €326 (pegasus)
Cray XT5m (lynx)

e Cray Y-MP (castle)
e CRI Cray Y-MP (antero)
e Cray J90se (ouray)

Compagq ES40 (prospect)
e |BM BlueGene/L(frost)
--------- Total Computational Capacity

= |BM RS/6000 cluster

e CRI Cray T3D

e HP SPP2000 (sioux)

e SGI| 3800 (chinook/tempest)
IBM p575 (bluevista)




Warren Washington, Maurice Blackmon, Eric Barron, Byron Boville
and Bob Chervin 1983



Delivery of CRAY XMP

October 1986




March 2010 NCAR computing system

Computing Resources, Networking Infrastructure, and Mass Storage System

NCAR Computational and Information Systems Laboratory

IBM P& Power 575 Cray XTSm IBM P& Power 575 Aspen IBM BlueGene/L
(bluefire) (lynx) (firefly) Linux (frost)
4064 CPUS 912°CPUS 182 CPUs Cluster 8162 CPUs
4.7 GHz 2.25Hz 4.7 GHz (OOIEU 0.7 GHz
42 CPUS
3.26Hz
I HPDF C i
Gigabit Ethernet
10 GigE Testbed
HPSS Distributed Servers
and Services
Sun SL8500 Data Analysls
File servers, emall,
(AMSTAR - clusters

Augumentation of the
Mass Storage Tape
Archive Resources)

firewall security,
Visualization Lab web, virus detaction

SGI Reallty Engines

> > > "FD; C
Disk Cache Mss ool
Access Grid
Windows PC,
Linux systems
HPDF NCAR VBNS
Divisional " (©c3) Commodity
Computers ;0“ 4, Internet
o = || GigaPoP. S | TeraGrid
[C] 2 (GigE)
~ Abilene
Research Network
BRAN Legend
IBM 2/890 2086 ' (GigB s i
Robotic Tape Libraries (Mass Store Computer Node/Model
1 |2 |3 |4 |5 Control Processor) (local name)
2CPUs Number of CPUs
l Clock Speed In GHz
Offline Storage
AMSTAR

Sun SL8500 Libraries
CI8L Qutreach Services
March 2010

l = Compute Servers
| =Mass Store || = Networks
= Data Analysis Servers




Model Evaluation Consortium for Climate Assessment (MECCA)
1988-1995

Fo ety this proerinls eigus GF fulurs el i us

dpravid e puliey m ke rs s AT OnTa oI or
cogrdiatmedecisions witirscienfific developnicils

SliGTdenuy ke tOpICS MECUM GEsCarC O MM pPruye
climateforecasts




Model Evaluation Consortium
for Climate Assessment
(MECCA)

Sponsors
Electric Power Research Institute (EPRI)

University Corporation for Atmospheric
Research (UCAR)

Central Research Institute of Electric
Power Industry (CRIEPI) (Japan)

Electricite de France (EDF)

Agency for New Technologies, Energies
and Environment (ENEA) (Italy)

Research and Development, Testing and
Certification and Consulting Services for

the Electric Power Industry (KEMA)
(Netherlands)

"In-Kind" Support
Provided by NCAR from its NSF support



MECCA Computer

CRAY Y-MP2D/216 (castle)
1991-1993
First computer in N. America

Dedicated solely to climate
simulations

CSMP
9/15/90

CRAY XMPM4E INITIATIVE

*CONFIGURATION
-FOUR PROCESSORS
-EIGHT MILLION WORDS OF CENTRAL MEMORY
-256-MILLION-WORD SOLID STATE DISK
KJ:’_ EIPG.'\.BY*IES OF HIGH-SPEED DISK DIRECTLY CONNECTED TO

*EPRI ROLE

-FROVIDE INCREMENTAL START-UP AND ANNUAL OPERATING

COSTS {Approximately $13M over 3 years)

FLAY LEAD ROLE IN DEFINITION AND SELECTION OF CLIMATE

RESEARCH PROJECTS THAT USE FACILITY

-PARTICIPATE IN INTERPRETATION OF RESULTS

-EPRI TENTATIVE COMMITMENT IS FOR $4.5M of $13M;
EPRI and UCAR ARE COLLABORATING ON DEVELOPING AN
INDUSTRY/AGENCY COALITION TO FUND THE REMAINING
S85M

*NCAR ROLE
-OPERATE AND MAINTAIN DEDICATLED FACILITY

FROVIDE CONSULTING, DATA , SOFTWARE, AND
YISUALIZATION SUPPORT

-PROVIDE ACCESS 10 ONE OF TTE LARGEST CLIMATE DATA
ARCITIVES IN THE WORLD (350 duata sers wotalling 1wo
terabytes)

-VALUE OF NCAR SERVICES AFPROXIMATELY $8.3M



Example science project supported by MECCA

 thase [Research Ht&ulh_nﬂd_' Future Dodtions.

BegionalEimaieodeng

Wlelelsb sy piil for diffsrent despiiog e yep s Elgjjide
ales
Nestedrearonalimodel imore Closcl Y repreEsenis aniuences
onclimale exered by [Opographiceatures

Regional ' model showed improved simulation of
lemperature and precipitation

‘_




Example science project supported by MECCA

L o ke | Resoaich Results and future Directions

ClhimatelSensiVity EXPENIMENLS

Pleyelepael e ae i daiplad atlodplidre, ui-ias i
OCCHTTITIOUE]S

Models srmulated observed iparamerer vales Bereriyan
previousimodels

Showed simulated cirrus eloud albedo creates a negative
climate feedback - Result; Cooler Planet




Fujitsu visit Sept 1991
So much for free trade.............




NCAR Wyoming Supercomputing Center







Bill Gerh-and Iéic

A

Cliff Jacobs and Bob Serafin




1 October 2010

http://oxblue.com/pro/open/saunderci/ucar




Summer 2012

Image courtesy of g3D, Inc.
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Back to the 1970s



John Firor, Francis Bretherton, Walt Roberts ca. 1976




Theme—People and Leadership




ETEFETE

HAO staff
1940-50s

HAQ Directors MacQueen, Roberts, Gilman, Firor




Steve Schneider and Jim Baker

Doug Lilly - Bob MacQueen




Bill Hess, Margaret Drake and Walter Macintyre




Fred Carr and Chester Newton
Oklahoma ca. 1978



Dave Baumhefner

i Greg Holland

o\ 7

|

Chester Newfon

A BT




Paul Julian, Rol Madden, Dennis Shea, Chester Newton, Harry Van Loon



Chester Newton’s AAP Group 2008
Jim Fankhauser, Rol Madden, Mel Shapiro, Dennis Shea, Harry Van Loon
Chester and Harriet Newton




Maurice Blackmoﬂ

Will Kellogg
A

| Phil Thompson
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Panofsky, Leth,‘ London, Anthes o A
Sept 1982 i3 4 - Bob Chervin
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Roger Daley, Dave Williamson, Joe Tribbia, Bill Hess
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Ed Zipser, Ed Wolff, Stan Ruttenberg, Harriet Crowe ca 1985



Chester Newton and Jim Coakley



Gloria Willlamson and Akira Kasahara
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John Firor, Peter Rhines, Chuck Leith 1983



1983 Maurice Blackmon, Dave Williamson, Rick Wolski
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Rick and Warren AMS 1994 Nashuville




President’s Council Retreat June 2009
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NCAR Executive Committee
Estes Park, July 2010







The NSF partnership is critical to success

Rick Anthes

~ Michael Morgan J Steve Nelson
v

Roger Wakimoto [ |®

L
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President’s Advisory Committee on University Relations (PACUR)

Oregon State University March 2010



UCAR Management Committee March 2010




UCAR Staff at 50" Anniversary
- =

http://www.50th.ucar.edu




Theme-Culture and Humor



Is Camelot Fading? Doug Lilly 1971

JL*

eflned pI’OéTa gﬁf-ﬂr o,
etition with each Oth% an%evv‘ﬁcﬁvmes RIS
Continued pressure for newifi - 4w ‘ ‘



- Jack Eddy’s Skizzenbuch

NCAR |
SKETCHBOOK

SKIZZENBUCH

Jack Eddy (1931-2009)




The Mesa Lab as a place }o work and play

THE NCAR MESA IS ALWAYS FREELY |

AVAILABLE FOR RECREATIONAL ACTIVITY

THE ECOLOGY OF THE MESA SITE
HAS BEEN CAREFULLY MAINTAINED

- . o } . A m, o e . . . " 9

21



Promotion and Tenure
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Annual Budget Review

I ~
l'{ ['11 , f\ Y
e
: BUDGET PRESENTATION IS MADE
TO NSF EACH SPRING

41




Management Meetings

DIRECTORS' COMMITEE MEET
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Importance of the Advanced Studies Program
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4 R — ALTHOUGH SMALL IN NUMBERS ASP
. FURNISHES NCAR WITH GUIDANCE FOR
THE FUTURE




Woody Allen
Sleeper (1973)

and

The JEC (Joint Evaluation Committee)}




Theme V|S|tors

A. Arakawa, J. Hovermale, Jack Geisler, Ed Lorenz in Damon Room 1978.



Ed Lorenz

i e
LT




Hans Panofsky and Harriet Newton




Julius Chang and Kikuro Miyakoda
Ca. 1982




Akira Kasahara and George Platzman 1983




1980-1989



Emergence of Earth System Science

COMCEPTUAL MODEL of Earth System process operating on timescales of decades to centuries

[cortinents & Topogaphy|

Landandlce

Atmospheric Physics ! Dynamics Clinate
| Dynamics | Cloudhess | Radation | . s
¥ i
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ke
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* - on timescale of months to seasons ¢ = fluy  n = concentration

Bretherton wiring diagram

"= on timescale of hours to days



Creativity with Moyers
1982

John Firor
Will Kellogg
Walt Roberts
1:54



John Firor, Will Kellogg, Walt Roberts 1982 Bill Moyers show




Chuck Leith and the “slow manifold”




NCAR/TN-215+PPR
NCAR TECHNICAL NOTE

August 1983

ADMP-83-2

Regional Acid Deposition:

Design and Management Plan

for a Comprehensive Modeling System

The NCAR Acid Deposition Modeling Project

The NCAR Acid Deposition Modeling Project

John Wyngaard (AAP), Project Coordinator

Richard Anthes (AAP), Subgroup Leader, Meteorological Processes
Supported MMS5 and led to Jack Calvert (ACAD), Subgroup Leader, Chemical Processes
WRF and WRF-CHEM Julius Chang (Lawrence Livermore National Laboratory),

Subgroup Leader, Model Development and Integration
Robert Chatfield (ASP)
Ralph Cicerone (ACAD)
Tony Delany (ACAD)
Daloris Flaming (AAP)
Phil Haagenson (ACAD)
Brian Heikes (ACAD)
Hsiao-ming Hsu (ASP)
Shaw Liu (NOAA/ERL Aeronomy Laboratory)
: Paulette Middleton (ASP)
Bi1l Stockwell (ASP)
Anne Thompson (ASP/ACAD)
Stacy Walters (ACAD)



THEME:
Community
Models

20 40 60 80

60 70 80 90 100 110120 130 140

36km Domain _ 36km Simulation

Regional Climate §
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e Greenhouse Gases
——— Anlhropogenic + natural 1970 'y
MNatural . )
1Global Climate i _ |
i Iy .'l--hlﬂ I
1 AN A ;'f*u NG
L il ) A __
-‘“"# Y ol VA AR P

VYT “Natural” Forcing

1900 1920 1940 1980 1980



Community Climate and Earth
System Models-A community resource

Over 3,000 sites from 130+ countries



°C

Surface temperature change relative to |870-1899 baseline CCSM3 IPCC AR4

Globally averaged surface temperature change
(relative to 1870-1899 baseline)

Temperature change from 1870 to 2100

6 £

1880 1900 1920 1940 1960 1980 2000 2020 2040

O = M B hn

°C



CCM Advisory Committee 1982

Bob Dickenson, Mike Wallace, Rick Wolski, Dave Baumhefner, John Hovermale,
Bert Sempter, John Kutzbach, Dave Williamson, Jack Geisler, Ferd Baer, Byron
Boville, V. Ramanathan, Warren Washington, Maurice Blackmon, Akira Kasahara



CSMP Summer School Madison Wisconsin 1989

al ﬁ‘*‘
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CSM Adv Board Mtg 22-30 Apr 1999 at NSF. L-R: Bob Serafin, Al
Kellie, Maurice Blackmon, Steve Running, Bert Semtner, Dick Berk,
Bob Malone, Ari Patrinos (partially hidded), Isaac Held, Ed
Sarachik, Steve Zebiak Jay Fein, Kevin Trenberth, Francis
Bretherton, Michael Ghil Rick Anthes



e VERTICAL STAUCTURE
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Pigure 1: Particle trajectories caleulated from a numerical model
of an asysmetric harricane. Labels of 3 levels in mb,



MMS

MMS5 is the fifth generation
version of the Penn
State-NCAR mesoscale
model. It is probably
the most widely used
mesoscale model in the
world. It began with the
development of a 3-D
hurricane model in the
late 1960s at NOAA’s
National Hurricane
Research Laboratory in
Miami, Florida.




War Story #4--Trips to NCAR

“In the really early days we could not connect remotely to
NCAR SCD from PSU and had to cram our model running into
visits to NCAR. Because the model runs were computationally
demanding, we could only get quick turn-around at night, and
thus had to sleep during the days and work the night shift
when there was time on the machines. During the day we
would tie blankets up over the windows at the Sleazy J Motel
on 28th so that we could (try to) sleep.”

Tom Warner, 14 June 1999



Computers and MM in 1976

CDC 7600 5X faster than 6600
Storage 140K

3-D dry MM

6x40x40=9600 grid points
DX=20km

12-h run took 30 min on 7600



~ MM5 Developers In 1999

Nelson Seaman, Dave Stauffer, Tom Warner, Rick Anthes,
George Grell, Jimy Dudhia, Bill Kuo. June 1999



Weather Research and Forecasting Model

A Major International Facility

User countries
Operational/Realtinme Forecasting

Probablistic
&

Explicit
Prediction

WRF Registered Users
8000
The leading atmospheric modeling
System in the world, used in: 6000
135 Countries 4000 /
>50 Operational Forecast Centers
>14,000 registered users 2000

1 e —
2001 2002 2003 2004 2005 2006 2007 2008, 2008
>5000 active subscribers to wrf-news@ucar.edu



Joe Klemp

Winner of AMS Rossby Award 2011!

Also winner of Franklin Brooks Award 2011!

Klemp and Wilhelmson (2010)



Joe Klemp

With John Firor accepting NCAR Outstanding Publication Award 1979



Simulation of Hurricane Genesis
with NRCM at 4 km resolution

09-25-0100

100120140160 180200220240260 280300

(Asuka Suzuki)



Hurricane Katrina 2005

WREF initialized 00 UTC 27 Aug Radar

OS0B27/0000 WSI NOWRARD 2 KM US HMOSAIC

72 h forecast



Theme-China and Taiwan




Peking University May 1982

-

Qin-Cun Zeng (in black suit, 3d from left), I. Orlanski, J. Hovermale, D. Lilly,
R. Anthes, J. Wyngaard, E. Reiter (head of US Delegation), R. Smith
B. Albrecht, L. Gates



CMA Director Zou Jing-men
challenging Rick to a Mao-Tai
Toast.

May 25, 1982

Dicectr Zhou  +toost
Beijing Shs/en



Taiwan April 1983

C.-Y. Tsay (NTU) and Jackson Chang (CWB)



Hua-Lian Radar Site Taiwan 1983

Wei-Xin Shen,Tsann-Wang Yu, Ching-Yen Tsay, Jackson Chang, Chi-Hui Lin,
Lai-Cheng Jian, Shi-Guang Zhu



Bill Kuo and C.-Y. Tsay 1983 Taiwan



Rick and Jackson Chang
Taiwan 1982

Rick and Bill Gray
Taiwan ca. 1983 wE
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Rick and Bill Kuo Beijing 1988

pRATRER RN AR AR RN

— — T W W W
T T . T .
—_— TN R T T -
T TEES S T SR YW -

"'.';;"'I‘P"il! t 1

beheibiebebebiebebobll B 2o 2 2 22
L 8 & A B A B B A B A

1 Bl &l i
e e’
T ERLEL N1 |
e T
I I AN EER

-




INTERNATIONAL CONFERENCE ON
EAST ASIA AND WESTERN PACIFIC
METEOROLOGY AND CLIMATE
6-8 July 1989

Hong Kong
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Zou Jing-meng and CY Tsay September 1992



1987

Hong Yan, Rick, Rich Rotunno, Bill Kuo



Back to the 80s



The Director’s Office was a fun
place to be

Ralph biting a beer
-/ : - ’

/ e
=~ E
k
J -
|
& 1
w

5
A
.
it

)
o
B i N
L 1 .
x y

. 3 ¢ " - ' =) q |
" i |
S 3
Harriet and Mike "
o | > . | L‘\ -




Bob MacQueen and Friends Winter 1981-82

Charlene Bandurian, Harriet Crowe, Julian Shedlovsky,
Ed Wolff, ???, and Bob MacQueen



NCAR-Unidata Synoptic Meteorology Classroom 1988




Theme---Information Technology
and Education



Unidata Booth AMS January 1988




Unidata Staff October 1990




Tim Spangler U. Northern lllinois-first Unidata Grant ca. 1987




THIS BUILDING IS

ALL VISITORS SHOULD GO TO
3080 CENTERGREEN DRIVE
FOR ASSISTANCE

——




COMET: training operational forecasters via
classroom, webcasts, and distance learning

Introduction to

Understanding Marine

Cu Stﬂmﬂrﬁ Antarctica:
( limate, Weather, and [“orecasting
= - |~.-,-|..._ |.' -
L T — —_—
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1987-Joint Climate Projects/Planning
Office formed
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Chinese oceanographic research vessel Xiangyanghong #14 —

participating in the 8 research cruises before TOGA-COARE

as part of the US PRC TOGA Program - they were calling at Sydney harbor
for installation of a Doppler radar onboard to participate in the AMEX-EMEX
field campaign



JCP/PO Staff Oct 1990

Jon Rush, Stan Ruttenberg, Karyn Sawyer, Gene Martin, Robert Carpenter
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UCAR Project Office d g
October 1990 SN

Meg Austin
Susan Baltuch
Michelle Simpson
Bill Curtis




1990-2010



Signing of Eldora Agreement with French in Paris
January 1990




Electra and Eldora

1992 TOGA COARE




1991 Academic Affiliates Program started

}ssf'%?-a'demic Affiliates Program
Report

15t Anniversary: 1991-2006




Theme—Iinclusiveness and
diversity



Academic Affiliates ca. 2003
Mesa Lab Cafeteria October meeting




SOARS—1995-2010

SOARS Protégés 1998




Tom Windham and SOARS Presidential Award 2001




Graduation” 2010

SOARS




Kuwait Oil Fires 1991




Kuwait Oil Fires 1991




“Nuclear Autumn”




Kuwait Oil Fires 1991

cloud of smoke from burning Kuwaiti oilfields blackens the noon sky over the Saudi border town of Khafji

Kuwaiti oil well set ablaze by retreating Iraqi troops



GPS/MET Launch _\ TR 2 AV LU & ;; ) Mike Exner (UCAR), Charley
. = bl ‘ > . Dunn (JPL), Tom Meehan
April 3, 1995 —i1, ' (JPL), David Finn (OSC)

Micro-Lab-1
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GPS-MET First radio occultation sounding of Earth’'s atmosphere
1995

First GPS/MET Inversion
Completed by UCAR April 26, 1995
30.00 A >
25.00 >
J [ Notes:
| = (1) Date of Sounding: April 16,95 07:44 Z
& TN (2) Location: Lat=2deg N ; Lon=78 deg W
20.00 (3) Oce SV#28; DD SV#21; HR Fid Hawaii
. foae | (4) Linear combination of phase lonospheric correction. |
E z (5) 1 second observations only; no HR data used. I
S (6) Sonde data from STATION 80222, 12:00Z sounding,
.&15 00 i LAT.= 470 LON.=-74.15 1
‘D == e fronbal Paeills
an
10.00
== Model =~
| «= Radiosonde : i — £l ‘ —— 11—+
i — ars : o . i
0.00 . e Y O 1o
-90.00 -70.00 -50.00 -30.00 -10.00 10.00 30.00

Temperature, C



Exploring the Atmosphere
With Radio Occultation-
contributions to weather, climate
and space weather

altitude (km)

OPAC 2010
Rick Anthes
6 September 2010

5 THEMONSOON CLINATE CHALLENGE

1N | T N URRIGINES AND GLOBAL WARMING
| S | S

rnemis COSMIC / FORMOSAT - 3
| (ﬂsml( | Profiling the Atmosphere by

AN ATMOSPHERIC SOUNDING REVOLUTION

Radio Occultation




Predicted COSMIC Coverage in 1 Day

Occultation Locations for COSMIC, 6 S/C, 6 Planes, 24 Hrs
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This may well be the most viewed slide from COSMIC. It was first shown
in the late 1990s to Bob Corell (NSF-GEO AD) and others.




1998—Signing of Cooperative Agreement with NSF
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Walt Dabberdt, Jewel Prendeville, Bob Serafin, John Snow, Jack Fellows. Cliff Jacobs,
Dave Carlson, Dick Greenfield, Rick Anthes



2000—The 40™ Anniversary
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Comment on Some Major Projects

HIAPER (1982-2004)

MM5 (1981-2005) — WRF (2005-present)
COMET (1982-2010)

Foothills Lab, Center Green
CSMP—CCSM—CESM

MECCA (1988-1995)

SOARS (1993-present)

GPS/MET and COSMIC (1990-present)
NCAR-Wyo Supercomp Center (1994-present)

Not one of these was easy!



Looking into the future

“Heavier than air flying machines are impossible” (Lord
Kelvin, 1899)

“Everything that can be invented has been invented”
(Charles Duell, Commissioner, US Postal Office, 1899)

Louis Pasteur’s theory of germs is ridiculous fiction”
(Pierre Pachet, Toulouse, 1892)

“640l§ ought to be SBu§hOENBody” (Bill Gates,
1981

‘I think there is a world market for maybe five
computers.” Thomas Watson, IBM, 1943

“We don't like the sound, and guitar music is on the way
out.” (Decca Records letter of rejection to the Beatles,
1962)



Thank You!
And Here’'s to the next 50 years!
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