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The University Corporation for Afmospheric Individual Category
Research (UCAR) was created in the |ate 19505 by faculty e pete -
The R from 14 leading universities to support and nourish the X % l l‘ AR O Pete Lngers (Sran)
IJ(‘St .]ObS atmospheric sciences. These visionaries recognized the R () Bill Gropg (UL

need for community observational and computational
tacilities and a world-class research staff, which together
would allow the community to carry out complex, long-term scientific programs beyond the () Michael Strayer (DOE)
reach of individual universities. In partnership with the Mational Stience Foundation (NSF),
they established the MNational Center for Afmospheric Research (NCAR). Since its
inception UCAR has managed NCAR, on behalf of NSF, to address pressing scientific and
societal needs involving the atmosphere and its interactions with the oceans, land, and
Sun—what is now called Earth system science. UCAR now comprises 73 mermber Share This
universities, 21 affiliates and 48 international affiiates.
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The Community Climate System Model (CCSM)

UCAR developed and maintains the Community Climate System Model (CCSM), a

olnbal climate model developed with funding from the National Science Foundation, Organization Category

Departrment of Energy [DOE), and NASA. The CCSM pravides physicalidynarnical () ©ak Riddge National Lak
/hiogenchemical model components of the climate system. Specifically, the components o Wi

include an atmospheric model (Community Atmosphere Model), a land-surface model

(Cammunity Land Mocel), an ocean model (Parallel Ocean Program), and a sea ice model O Texas Adv. Comp. Center
(Community Sea lce Model). The CCSM model is available online to anyone in the world () DOE SciDac

There are various versions of the Climate Model that run on major systems like Cray, IBM,

Linug, NEC, Unix but the model developed to run on supercomputer systems Vote

Dr. Warren Washington, UCAR Senior Scientist, indicates that Community Climate System Share This

Wodel (CCSM) includes a variety of working groups and many university and DOE Polldackdy com

Laboratory scientists work on the model. There is large CCSM conference each year
where as many as 350 people attend from universities, national labs, and government
groups. The working groups also meet as needed each year

"Clearly we have made great progress on climate modeling in the last four decades. This

is the time scale that | became involved. . starting in 1964. In the early days, the models The L1.8. Department of Energy's Rale
were quite simale and did nat include the complex set of pracesses that are in present gay " C/mate Research

models. | believe the models are producing simulations that include most of the major mgmg&;ﬁf&fjﬁm to iDataPlex
features of the climate system such change of seasans, monsoons, jet stream structures,

major regional temperature and precipitation patterns and starm systems in both the LLHL Completes 400-year Ocean-
tropics and higher Iatitudes. They also the impartznt Bl Nino and La Nina pattemns. This Almosphere Simulation

was not the case in the earlier versions of the models... substantial progress has heen Committee Passes Mational Climate

made in the science of climate modeling” states Washington Service Bill

Intel's next generation running YWRF

One of the main things leading to progress in climate modeling studies is that researchers
have observations of essentially all of the climate features of Earth's climate from both in
situ and satellite measurements which modelers use to validate . Washington indicates
"The warld governments are actually putting more money into ohservations than into
modeling but overall the funding of climate research rising including supercomputers « Tilera 100 Care x86 Architecture
systems to do the climate simulations. Bottom line, climate research progress is being Crayto Redeam §164k in

matde on many fronts and supercomputers have allowed many breakthroughs.” Canwertible Notes »

UCARMNCAR uses computers that are funded by the Mational Science Foundation and the
Department of Energy. Researchers use more than 50 million haours of computer time 2
year for simulations related to model development and simulations needed for IPCC
assessments. Computers used in climate modeling research have 10,000 to 100,000
processors... and researchers expect to run on computers that will have 1 million
processors. Most of the available research supercomputers are multiple purpose scientific
computers that are used for other important government supported research. Climate
modeling research typically uses about 25% of the time available on a particular system

In his article American Philosophical Society article, " Computer Modeling the 20th and 21st
Century Climate”, Washington indicates that more accurate climate modeling is being
restricted by the speed and capability of available supercomputers. According to
Washington, * There is no alternative to using High Performance Computers (HPC)
systems to solve the mathematical equations governing climate. They are essential tools
for the field of climate research. Furthermare, we are atways trying to search for
mathermatical algorithms for sohving eguations that run more efficiently on present and
future supercomputer systems "

When asked about the importance of climate modeling research, Washington indicates,
"Even thaugh increasing the spatial resalution in our models doesn't salve all the
proplems, it does give us more realistic view of features in the atmospheres and the
acean. My view is that climate modeling is tool that gives us a way of understanding the
overall climate systerm—the past, present, and future climate change. "

Linga Barney owns Barney and Associates, a technical and marketing writing firm in
Beavertan, Qregon that provides wriiing and web cortent for the high tech, government,
medical and scientific communiies. They specialize in presenting deeply technical
information sa that it is inferesting and easy o understand. Readers can reach ber at
lindat@barneyasson. com.
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