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1. Publication Charges1. Publication Charges

To help defray the costs of publication, authorsTo help defray the costs of publication, authors
are asked to pay $2000 upon acceptance ofare asked to pay $2000 upon acceptance of
their article. However, if authors do not havetheir article. However, if authors do not have
sufficient research funding, partial payment or asufficient research funding, partial payment or a
waiver of payment is possible. Final decisionswaiver of payment is possible. Final decisions
on acceptance of papers are not influenced byon acceptance of papers are not influenced by
ability or inability to cover publication costs.ability or inability to cover publication costs.

GEM Editorial and Publishing Policies



2. Copyright and License Policies2. Copyright and License Policies

Upon submission of an article, authors are asked toUpon submission of an article, authors are asked to
indicate their agreement to abide by an open-accessindicate their agreement to abide by an open-access
license. This license permits any user to download,license. This license permits any user to download,
print, extract, archive, and distribute the article, soprint, extract, archive, and distribute the article, so
long as appropriate credit is given to the authors oflong as appropriate credit is given to the authors of
the work. This policy ensures that articles are asthe work. This policy ensures that articles are as
widely available as possible and that they can bewidely available as possible and that they can be
included in any scientific archive.included in any scientific archive.



3. Author Status3. Author Status

At the time of submission, all authors will be asked toAt the time of submission, all authors will be asked to
confirm that they are aware of and approve theconfirm that they are aware of and approve the
submission to GEM, including the content,submission to GEM, including the content,
authorship, and order of authorship. In addition, afterauthorship, and order of authorship. In addition, after
final acceptance, publication cannot proceed until allfinal acceptance, publication cannot proceed until all
authors have confirmed their approval of the finalauthors have confirmed their approval of the final
version of the manuscript.version of the manuscript.



4. Algorithm/Software Sharing4. Algorithm/Software Sharing

Since new algorithms and software are oftenSince new algorithms and software are often
important in global environmental modeling, authorsimportant in global environmental modeling, authors
are encouraged to provide sufficient information toare encouraged to provide sufficient information to
allow interested readers to reproduce and extend theallow interested readers to reproduce and extend the
work. In the case of new algorithms, a detailedwork. In the case of new algorithms, a detailed
description can be published in the paper.description can be published in the paper.
In the case of new software, source code can beIn the case of new software, source code can be
made available as made available as ““supplemental materialsupplemental material”” to the to the
paper or through posting on a publicly availablepaper or through posting on a publicly available
website.website.



5. Prior Publication5. Prior Publication

At the time of submission, authors are asked if theyAt the time of submission, authors are asked if they
have submitted a similar manuscript for publicationhave submitted a similar manuscript for publication
elsewhere. If a similar manuscript has beenelsewhere. If a similar manuscript has been
submitted, then that manuscript should be includedsubmitted, then that manuscript should be included
in the GEM submission package, so that reviewersin the GEM submission package, so that reviewers
can comment on the overlap between the twocan comment on the overlap between the two
manuscripts.manuscripts.



6. Embargoes and the Media6. Embargoes and the Media

Authors are of course at liberty to present theirAuthors are of course at liberty to present their
findings at scientific meetings before publication.findings at scientific meetings before publication.
However, the journal recommends that authors doHowever, the journal recommends that authors do
not contact the media or respond to such contactsnot contact the media or respond to such contacts
unless the manuscript has been accepted forunless the manuscript has been accepted for
publication and an embargo date has beenpublication and an embargo date has been
established.established.



7. Scientific Misconduct7. Scientific Misconduct

Scientific misconduct is defined as Scientific misconduct is defined as ““fabrication,fabrication,
falsification, plagiarism, or other practices that seriouslyfalsification, plagiarism, or other practices that seriously
deviate from those that are commonly accepted withindeviate from those that are commonly accepted within
the academic community for proposing, conducting, orthe academic community for proposing, conducting, or
reporting research.reporting research.”” In cases where there is a suspicion In cases where there is a suspicion
or allegation of scientific misconduct in manuscriptsor allegation of scientific misconduct in manuscripts
submitted for review, GEM reserves the right to providesubmitted for review, GEM reserves the right to provide
these manuscripts to the sponsoring or fundingthese manuscripts to the sponsoring or funding
institution or other appropriate authority for investigation.institution or other appropriate authority for investigation.
Although GEM recognizes its responsibility to ensureAlthough GEM recognizes its responsibility to ensure
that suspicion of misconduct is addressed, the journalthat suspicion of misconduct is addressed, the journal
itself does not make such determinations.itself does not make such determinations.



8.  Confidentiality8.  Confidentiality

Editors and reviewers are required to treat allEditors and reviewers are required to treat all
submitted manuscripts in strict confidence.submitted manuscripts in strict confidence.



What is open access?What is open access?

Open access means everything published in GEM isOpen access means everything published in GEM is
immediately available online for free. Read it, host it,immediately available online for free. Read it, host it,
print it, copy it, distribute itprint it, copy it, distribute it——all use is fair use, soall use is fair use, so
long as the original authors and source are credited.long as the original authors and source are credited.
Open access also means that a complete version ofOpen access also means that a complete version of
the published work is deposited in an archival publicthe published work is deposited in an archival public
repository which enhances the utility of all depositedrepository which enhances the utility of all deposited
papers by allowing sophisticated searching,papers by allowing sophisticated searching,
manipulation, and mining of the literature, using newmanipulation, and mining of the literature, using new
and emerging tools.and emerging tools.



I have free online access to all the journalsI have free online access to all the journals
I need at my institution, so why do weI need at my institution, so why do we

need open access journals?need open access journals?
Although the journals might seem free, in reality yourAlthough the journals might seem free, in reality your
institution has paid a substantial site license fee to provideinstitution has paid a substantial site license fee to provide
online access to journals at any computer (even your homeonline access to journals at any computer (even your home
computer) that accesses them through your institutionalcomputer) that accesses them through your institutional
server. There are also strict conditions associated with thisserver. There are also strict conditions associated with this
access, which limit uses such as archiving the journal contentaccess, which limit uses such as archiving the journal content
locally, creating teaching materials, incorporating publishedlocally, creating teaching materials, incorporating published
information into databases, posting articles on institutionalinformation into databases, posting articles on institutional
web sites, and so on. Site licenses are expensive andweb sites, and so on. Site licenses are expensive and
cumbersome and can involve complex negotiations, becausecumbersome and can involve complex negotiations, because
publishers use many different ways to figure out how much topublishers use many different ways to figure out how much to
charge, and of course, many institutions simply cannot affordcharge, and of course, many institutions simply cannot afford
these licenses. Open access solves all of these problems.these licenses. Open access solves all of these problems.



What is the Creative CommonsWhat is the Creative Commons
Attribution License?Attribution License?

The Creative Commons Attribution License allows anyone toThe Creative Commons Attribution License allows anyone to
download, reuse, reprint, distribute, or copy articles in GEM,download, reuse, reprint, distribute, or copy articles in GEM,
so long as the original author and source are credited. GEMso long as the original author and source are credited. GEM
has chosen to apply this license to the works we publish. Thishas chosen to apply this license to the works we publish. This
broad license was developed to facilitate open access to, andbroad license was developed to facilitate open access to, and
free use of, original works of all types, and has been adoptedfree use of, original works of all types, and has been adopted
by a growing group of authors and artists. Applying thisby a growing group of authors and artists. Applying this
standard license to your work will provide strong legalstandard license to your work will provide strong legal
protection to you and those wishing to use your work, andprotection to you and those wishing to use your work, and
thus ensure your right to make your work freely and openlythus ensure your right to make your work freely and openly
available.available.



Will I have to assign copyright toWill I have to assign copyright to
GEM?GEM?

No. Authors are allowed to maintain copyrightNo. Authors are allowed to maintain copyright
over their articles when the publish them inover their articles when the publish them in
GEM. Authors are required to license theGEM. Authors are required to license the
articles according to the terms of the Creativearticles according to the terms of the Creative
Commons Attribution License, which allowsCommons Attribution License, which allows
anyone to download, reuse, reprint,anyone to download, reuse, reprint,
redistribute, or copy them, so long as theredistribute, or copy them, so long as the
original authors and source are credited.original authors and source are credited.



What can I do with a GEM article?What can I do with a GEM article?

Translate it:Translate it: Make articles accessible to Make articles accessible to
anyone in any languageanyone in any language
Use it:Use it: Add articles to a course pack, Add articles to a course pack,
anthology, or Web siteanthology, or Web site
Print it:Print it: Give articles to colleagues. Give articles to colleagues.
All we ask is that you credit the original authorAll we ask is that you credit the original author
and source.and source.



Will articles be published prior toWill articles be published prior to
peer review?peer review?

Quality control through peer review is judgedQuality control through peer review is judged
one of the most valued functions of anyone of the most valued functions of any
journal. The articles in GEM will be publishedjournal. The articles in GEM will be published
only after they have undergone a rigorous andonly after they have undergone a rigorous and
constructive peer-review process that will beconstructive peer-review process that will be
managed by academic editors in collaborationmanaged by academic editors in collaboration
with experienced professional editors.with experienced professional editors.



Are all GEM articles published inAre all GEM articles published in
English?English?

Our journal will be published in English.Our journal will be published in English.
However, we should point out that our licenseHowever, we should point out that our license
agreement, the Creative Commons Attributionagreement, the Creative Commons Attribution
License, enables anyone to make andLicense, enables anyone to make and
distribute translations, as long as they givedistribute translations, as long as they give
credit to the original authors.credit to the original authors.



How can I get printed versions ofHow can I get printed versions of
GEM?GEM?

We appreciate that many people enjoy browsing andWe appreciate that many people enjoy browsing and
archiving research literature in print.archiving research literature in print.
The easiest and cheapest way to do this is simply to print outThe easiest and cheapest way to do this is simply to print out
the the pdfpdf of individual articles or the entire issue of each journal, of individual articles or the entire issue of each journal,
which are available from the tables of contents. GEM is openwhich are available from the tables of contents. GEM is open
access, so there are no restrictions on the number of copiesaccess, so there are no restrictions on the number of copies
that you can make or on how you choose to distribute them.that you can make or on how you choose to distribute them.



Why should I have to pay toWhy should I have to pay to
publish my paper?publish my paper?

It costs money to produce a peer-reviewed, edited, andIt costs money to produce a peer-reviewed, edited, and
formatted article that is ready for online publication, and toformatted article that is ready for online publication, and to
host it on a server that is accessible around the clock. Prior tohost it on a server that is accessible around the clock. Prior to
that, a public or private funding agency has already paid athat, a public or private funding agency has already paid a
great deal more money for the research to be undertaken ingreat deal more money for the research to be undertaken in
the interest of the public. This real cost of "producing" a paperthe interest of the public. This real cost of "producing" a paper
can be calculated by dividing your laboratory's annual budgetcan be calculated by dividing your laboratory's annual budget
by the number of papers published. We ask thatby the number of papers published. We ask that——as a smallas a small
part of the cost of doing the researchpart of the cost of doing the research——the author, institution,the author, institution,
or funding agency pays a fee, to help cover the actual cost ofor funding agency pays a fee, to help cover the actual cost of
the essential final step, the publication. (As it stands, authorsthe essential final step, the publication. (As it stands, authors
now often pay for publication in the form of page or colornow often pay for publication in the form of page or color
charges.) Many funding agencies now support this view.charges.) Many funding agencies now support this view.



Why stick with the "one price fitsWhy stick with the "one price fits
all" model?all" model?

GEM charges a single $2000 publication fee.GEM charges a single $2000 publication fee.
We don't charge more for longer articles, orWe don't charge more for longer articles, or
articles that require special treatment. Authorsarticles that require special treatment. Authors
like this transparency - they know that withlike this transparency - they know that with
GEM there are no hidden extras. They alsoGEM there are no hidden extras. They also
know that they are free to have as muchknow that they are free to have as much
space as they wish to tell their story -space as they wish to tell their story -
unlimited figures, tables, color and supportingunlimited figures, tables, color and supporting
information, all for a fixed price.information, all for a fixed price.



What if I can't afford theWhat if I can't afford the
publication fee?publication fee?

GEM is committed to ensuring that our fee isGEM is committed to ensuring that our fee is
never a barrier to publication and so we offernever a barrier to publication and so we offer
a waiver to any authors who do not havea waiver to any authors who do not have
access to funds to cover our publication fees.access to funds to cover our publication fees.
Editors and reviewers have no access toEditors and reviewers have no access to
author payment information, to ensure that theauthor payment information, to ensure that the
ability to pay never influences a publishingability to pay never influences a publishing
decision.decision.



What is SPARC?What is SPARC?
SPARC (Scholarly Publishing Academic ResourcesSPARC (Scholarly Publishing Academic Resources
Coalition) is an alliance of universities, researchCoalition) is an alliance of universities, research
libraries, and organizations built as a constructivelibraries, and organizations built as a constructive
response to market dysfunctions in the scholarlyresponse to market dysfunctions in the scholarly
communication system. These dysfunctions havecommunication system. These dysfunctions have
reduced dissemination of scholarship and crippledreduced dissemination of scholarship and crippled
libraries. SPARC serves as a catalyst for action,libraries. SPARC serves as a catalyst for action,
helping to create systems that expand informationhelping to create systems that expand information
dissemination and use in a networked digitaldissemination and use in a networked digital
environment while responding to the needs ofenvironment while responding to the needs of
scholars and academe.scholars and academe.



Is SPARC a publisher?Is SPARC a publisher?

SPARC is not a publisher. SPARC helpsSPARC is not a publisher. SPARC helps
stimulate competition in the market bystimulate competition in the market by
nurturing high-quality, low-cost journalsnurturing high-quality, low-cost journals
published by researchers, societies orpublished by researchers, societies or
publishers with scientistpublishers with scientist——and library-friendlyand library-friendly
values and practicesvalues and practices



What are the benefits of joiningWhat are the benefits of joining
SPARC?SPARC?

Libraries that Libraries that jojoin SPARC are taking action toin SPARC are taking action to
preserve their future and the future ofpreserve their future and the future of
research-centered, affordable journals forresearch-centered, affordable journals for
their faculty. Supporting SPARC andtheir faculty. Supporting SPARC and
subscribing to SPARC-endorsed journalssubscribing to SPARC-endorsed journals
gives libraries a choice, and gives researchersgives libraries a choice, and gives researchers
the option to publish their findings in forumsthe option to publish their findings in forums
that support science rather than publisherthat support science rather than publisher
profits.profits.



Are SPARC-endorsed journalsAre SPARC-endorsed journals
print or electronic?print or electronic?

SPARC-endorsed journals are both print andSPARC-endorsed journals are both print and
electronic. All SPARC-endorsed journals thatelectronic. All SPARC-endorsed journals that
appear in print also appear as web editions.appear in print also appear as web editions.
Two journals, Two journals, New Journal of PhysicsNew Journal of Physics and and
Internet Journal of Chemistry,Internet Journal of Chemistry, are electronic- are electronic-
only.only.



Where does SPARC stand onWhere does SPARC stand on
archiving, licensing andarchiving, licensing and

copyrighting issues?copyrighting issues?
SPARC and its partners aim to ensure fair use ofSPARC and its partners aim to ensure fair use of
electronic resources while strengthening theelectronic resources while strengthening the
proprietary rights and privileges of authorship.proprietary rights and privileges of authorship.
SPARC also works closely with its licensing advisorySPARC also works closely with its licensing advisory
council to provide guidance for new journals oncouncil to provide guidance for new journals on
policies that will make the title as library-friendly aspolicies that will make the title as library-friendly as
possible. SPARC advocates for comprehensivepossible. SPARC advocates for comprehensive
archiving for electronic publications and is involvedarchiving for electronic publications and is involved
with a variety of projects working to create thiswith a variety of projects working to create this
reality.reality.



Does SPARC provide start-upDoes SPARC provide start-up
funds for new journals?funds for new journals?

SPARC'sSPARC's financial support of journals generally takes the form financial support of journals generally takes the form
of subscriptions placed by its members rather than throughof subscriptions placed by its members rather than through
direct funding. SPARC provides many other services to itsdirect funding. SPARC provides many other services to its
publisher-partners, including: an advisory role in the planningpublisher-partners, including: an advisory role in the planning
and development phases; advertising, publicity and promotionand development phases; advertising, publicity and promotion
to the broad marketplace; and sales and marketing focusedto the broad marketplace; and sales and marketing focused
on encouraging SPARC member purchases. on encouraging SPARC member purchases. SPARC'sSPARC's
Scientific Communities Initiative, a one-time grant programScientific Communities Initiative, a one-time grant program
announced in spring 1999, awarded $500,000 in developmentannounced in spring 1999, awarded $500,000 in development
funds to three new electronic journals: Columbia funds to three new electronic journals: Columbia EarthscapeEarthscape,,
MIT MIT CogNetCogNet, and , and eScholarshipeScholarship (California Digital Library). (California Digital Library).
These funds are administered over a three-year period. TheThese funds are administered over a three-year period. The
awardees are now part of awardees are now part of SPARC'sSPARC's Scientific Communities Scientific Communities
publisher partner program.publisher partner program.



Edited Book on the History ofEdited Book on the History of
Global Atmospheric ModelingGlobal Atmospheric Modeling



Norman PhillipsNorman Phillips

Meteorology Project, Institute for Advanced Study,Meteorology Project, Institute for Advanced Study,
Princeton, 1952. Left to right: Princeton, 1952. Left to right: JuleJule  CharneyCharney, MANIAC, MANIAC
I, Norman Phillips, Glenn Lewis, N. I, Norman Phillips, Glenn Lewis, N. GilbargGilbarg, George, George
PlatzmanPlatzman..



2003 Benjamin Franklin Medal2003 Benjamin Franklin Medal
in Earth Sciencein Earth Science

Norman A. Phillips, Ph.D.Norman A. Phillips, Ph.D.

Former Principal ScientistFormer Principal Scientist
National Weather ServiceNational Weather Service
National Meteorological CenterNational Meteorological Center

Citation: Drs. Phillips and Citation: Drs. Phillips and SmagorinskySmagorinsky are awarded the 2003 Benjamin Franklin Medal in are awarded the 2003 Benjamin Franklin Medal in
Earth Science for their major contributions to the prediction of weather and climate usingEarth Science for their major contributions to the prediction of weather and climate using
numerical methods. Their seminal and pioneering studies led to the first computer models ofnumerical methods. Their seminal and pioneering studies led to the first computer models of
weather and climate, as well as to an understanding of the general circulation of theweather and climate, as well as to an understanding of the general circulation of the
atmosphere, including the transports of heat and moisture that determine the Earth'satmosphere, including the transports of heat and moisture that determine the Earth's
climate. In addition, climate. In addition, SmagorinskySmagorinsky played a leading role in establishing the current global played a leading role in establishing the current global
observational network for the atmosphere, and Phillips' leadership fostered the developmentobservational network for the atmosphere, and Phillips' leadership fostered the development
of effective methods for the use of observations in data assimilation systems.of effective methods for the use of observations in data assimilation systems.

A theoretical meteorologist, Norman Phillips was the first to show, with a simple GeneralA theoretical meteorologist, Norman Phillips was the first to show, with a simple General
Circulation model, that weather prediction with numerical models was even feasible. TheCirculation model, that weather prediction with numerical models was even feasible. The
advent of numerical weather predictions in the 1950s also signaled the transformation ofadvent of numerical weather predictions in the 1950s also signaled the transformation of
weather forecasting from a highly individualistic effort to one in which teams of expertsweather forecasting from a highly individualistic effort to one in which teams of experts
developed complex computer programs, eventually for high-speed computers.developed complex computer programs, eventually for high-speed computers.

Phillips received his B.S. from the University of Chicago in 1947 and his Ph.D. in 1951.Phillips received his B.S. from the University of Chicago in 1947 and his Ph.D. in 1951.



Pioneering meteorologist JosephPioneering meteorologist Joseph
SmagorinskySmagorinsky, who developed influential, who developed influential
methods for predicting weather and climatemethods for predicting weather and climate
conditions and was affiliated with Princeton forconditions and was affiliated with Princeton for
many years, died Sept. 21, 2005. He was 81.many years, died Sept. 21, 2005. He was 81.

SmagorinskySmagorinsky founded the Geophysical Fluid founded the Geophysical Fluid
Dynamics Laboratory (GFDL), which isDynamics Laboratory (GFDL), which is
operated by the federal government and hasoperated by the federal government and has
been located on the Universitybeen located on the University’’s Forrestals Forrestal
campus since 1968. His work profoundlycampus since 1968. His work profoundly
influenced the practice of numerical weatherinfluenced the practice of numerical weather
prediction around the world. Climate modelsprediction around the world. Climate models
developed at the lab have led to greaterdeveloped at the lab have led to greater
understanding about humansunderstanding about humans’’ capabilities to capabilities to
affect climate change.affect climate change.

Joseph Smagorinsky



Research: Model Study of Climatic Change:Research: Model Study of Climatic Change:
Past, Present and FuturePast, Present and Future

In the early 1960's, we developed a In the early 1960's, we developed a radiativeradiative--
convective model of the atmosphere, andconvective model of the atmosphere, and
explored the role of greenhouse gases such asexplored the role of greenhouse gases such as
water vapor, carbon dioxide and ozone inwater vapor, carbon dioxide and ozone in
maintaining and changing the thermal structuremaintaining and changing the thermal structure
of the atmosphere. This was the beginning ofof the atmosphere. This was the beginning of
the long-term research on global warming,the long-term research on global warming,
which I have continued until now inwhich I have continued until now in
collaborating with the staff members ofcollaborating with the staff members of
Geophysical Fluid Dynamics Laboratory ofGeophysical Fluid Dynamics Laboratory of
NOAA.NOAA.

Syukuro Manabe

In the late 1960's, Kirk Bryan and I began to develop a general circulation model of theIn the late 1960's, Kirk Bryan and I began to develop a general circulation model of the
coupled atmosphere-ocean-land system, which eventually became a very powerful toolcoupled atmosphere-ocean-land system, which eventually became a very powerful tool
for simulating global warming. More recently, we have realized that a coupled model canfor simulating global warming. More recently, we have realized that a coupled model can
successfully simulate many low frequency successfully simulate many low frequency variabilitiesvariabilities of climate. This has encouraged us of climate. This has encouraged us
to use a coupled model for exploring not only global warming but also unforced, naturalto use a coupled model for exploring not only global warming but also unforced, natural
variability of climate with seasonal to decadal time scales.variability of climate with seasonal to decadal time scales.

The analysis of deep-sea cores indicates that the Earth's climate has fluctuated greatlyThe analysis of deep-sea cores indicates that the Earth's climate has fluctuated greatly
during the geological past. Throughout my career, past climate changes have providedduring the geological past. Throughout my career, past climate changes have provided
many exiting issues, which we have explored using climate models with variousmany exiting issues, which we have explored using climate models with various
complexity.complexity.



RESEARCH INTERESTSRESEARCH INTERESTS

1) Numerical weather prediction (NWP)1) Numerical weather prediction (NWP)
General circulation modeling of the atmosphere.General circulation modeling of the atmosphere.
Numerical methods for NWP models.  DataNumerical methods for NWP models.  Data
initialization, including initialization, including diabaticdiabatic effects.  Handling of effects.  Handling of
cumulus parameterization in NWP models.cumulus parameterization in NWP models.

2) Atmospheric dynamics2) Atmospheric dynamics
Free oscillations of the atmosphere. Application ofFree oscillations of the atmosphere. Application of
Hough functions.  Planetary wave propagation.Hough functions.  Planetary wave propagation.
Frontal cyclone theory.  Frontal cyclone theory.  NonhydrostaticNonhydrostatic normal normal
modes.modes.

3) Tropical cyclone research3) Tropical cyclone research
Genesis mechanisms.  Movement theory.  Impact ofGenesis mechanisms.  Movement theory.  Impact of
global warming.global warming.

Akira Kasahara



Born in Portland, Oregon, Washington earned a bachelor'sBorn in Portland, Oregon, Washington earned a bachelor's
degree in physics and a master's degree in meteorologydegree in physics and a master's degree in meteorology
from Oregon State University. After completing his doctoratefrom Oregon State University. After completing his doctorate
in meteorology at Pennsylvania State University, he joinedin meteorology at Pennsylvania State University, he joined
NCAR in 1963 as a research scientist. Washington's areasNCAR in 1963 as a research scientist. Washington's areas
of expertise are atmospheric science and climate research,of expertise are atmospheric science and climate research,
and he specializes in computer modeling of the earth'sand he specializes in computer modeling of the earth's
climate. He has published more than 100 papers inclimate. He has published more than 100 papers in
professional journals. His book professional journals. His book An Introduction to Three-An Introduction to Three-
Dimensional Climate ModelingDimensional Climate Modeling, co-authored with Claire, co-authored with Claire
Parkinson (NASA), is a reference on climate modeling.Parkinson (NASA), is a reference on climate modeling.

Warren Washington

Washington is consultant and advisor to a number of government officials and committeesWashington is consultant and advisor to a number of government officials and committees
on climate-system modeling. From 1978 to 1984, he served on the President's Nationalon climate-system modeling. From 1978 to 1984, he served on the President's National
Advisory Committee on Oceans and Atmosphere. He participated in several panels of theAdvisory Committee on Oceans and Atmosphere. He participated in several panels of the
National Research Council and chaired its Advisory Panel for National Research Council and chaired its Advisory Panel for Climate PuzzleClimate Puzzle, a film, a film
produced for the 1986 PBS television series produced for the 1986 PBS television series Planet EarthPlanet Earth. Washington was a member of the. Washington was a member of the
Secretary of Energy's Advisory Board from 1990 to 1993 and has been on the Secretary ofSecretary of Energy's Advisory Board from 1990 to 1993 and has been on the Secretary of
Energy's Biological and Environmental Research Advisory Committee (BERAC) sinceEnergy's Biological and Environmental Research Advisory Committee (BERAC) since
1990.1990.   From 1996-present, he has been the chair of the subcommittee on Global Change for From 1996-present, he has been the chair of the subcommittee on Global Change for
BERAC.BERAC.



Yale Yale MintzMintz



Akio ArakawaAkio Arakawa

B.S. and D.Sc., TokyoB.S. and D.Sc., Tokyo
University University specialty:specialty:
Earth System ModelingEarth System Modeling
Numerical Modeling of theNumerical Modeling of the
Global AtmosphereGlobal Atmosphere
(Interactions between(Interactions between
dynamic & physicaldynamic & physical
processes)processes)



The Livermore Atmospheric Model (LAM)The Livermore Atmospheric Model (LAM)

In 1960, Cecil E. "Chuck" In 1960, Cecil E. "Chuck" LeithLeith began work on a GCM at Lawrence Livermore National began work on a GCM at Lawrence Livermore National
Laboratories. Trained as a physicist, Laboratories. Trained as a physicist, LeithLeith became interested in atmospheric dynamics and became interested in atmospheric dynamics and
received the blessing of LLNL director Edward Teller for a project on the general circulation.received the blessing of LLNL director Edward Teller for a project on the general circulation.
Teller's approval stemmed from his long-term interest in weather modification.Teller's approval stemmed from his long-term interest in weather modification.

After receiving encouragement from After receiving encouragement from JuleJule  CharneyCharney, , LeithLeith spent a summer in Stockholm at the spent a summer in Stockholm at the
Swedish Institute of Meteorology. There he coded a five-level GCM for Swedish Institute of Meteorology. There he coded a five-level GCM for LLNL'sLLNL's newest newest
computer, the Livermore Automatic Research Calculator (LARC), due to be delivered in thecomputer, the Livermore Automatic Research Calculator (LARC), due to be delivered in the
fall of 1960. fall of 1960. LeithLeith wrote the code based on the manual for the new machine. wrote the code based on the manual for the new machine.

Although aware of the Although aware of the Smagorinsky/ManabeSmagorinsky/Manabe and  and MintzMintz/Arakawa efforts, /Arakawa efforts, LeithLeith worked worked
primarily on his own. He had a working five-level model by 1961. However, he did not publishprimarily on his own. He had a working five-level model by 1961. However, he did not publish
his work until 1965. Nevertheless, by about 1963 his work until 1965. Nevertheless, by about 1963 LeithLeith had made a film showing his model's had made a film showing his model's
results in animated form and had given numerous talks about the model.results in animated form and had given numerous talks about the model.

LeithLeith ceased work on his model -- known as LAM (" ceased work on his model -- known as LAM ("LeithLeith Atmospheric Model" or "Livermore Atmospheric Model" or "Livermore
Atmospheric Model") -- in the mid-1960s, as he became increasingly issued in statisticalAtmospheric Model") -- in the mid-1960s, as he became increasingly issued in statistical
modeling of turbulence. In 1968, he went to the National Center for Atmospheric Research.modeling of turbulence. In 1968, he went to the National Center for Atmospheric Research.

Chuck Leith



The Emergence of Numerical Weather Prediction:The Emergence of Numerical Weather Prediction:
Richardson's DreamRichardson's Dream

by Peter Lynchby Peter Lynch

Lewis Fry Richardson dreamt that scientific weather prediction would one dayLewis Fry Richardson dreamt that scientific weather prediction would one day
become a practical reality. Before his ideas could bear fruit several advancesbecome a practical reality. Before his ideas could bear fruit several advances
were needed: better understanding of the dynamics of the atmosphere; stablewere needed: better understanding of the dynamics of the atmosphere; stable
computational algorithms to integrate the equations; regular observations of thecomputational algorithms to integrate the equations; regular observations of the
free atmosphere; and powerful automatic computer equipment. By 1950free atmosphere; and powerful automatic computer equipment. By 1950
advances in all these fronts were sufficient to permit the first computer forecastadvances in all these fronts were sufficient to permit the first computer forecast
to be made. Over the ensuing fifty years progress in numerical weatherto be made. Over the ensuing fifty years progress in numerical weather
prediction has been dramatic. Weather prediction and climate modeling haveprediction has been dramatic. Weather prediction and climate modeling have
now reached a high level of sophistication. This book tells the story ofnow reached a high level of sophistication. This book tells the story of
Richardson's trial forecast, and the fulfillment of his dream of practicalRichardson's trial forecast, and the fulfillment of his dream of practical
numerical weather forecasting. It includes a complete reconstruction ofnumerical weather forecasting. It includes a complete reconstruction of
Richardson's forecast, and analyses in detail the causes of his failure. This willRichardson's forecast, and analyses in detail the causes of his failure. This will
appeal to everyone involved in numerical weather forecasting, from researchersappeal to everyone involved in numerical weather forecasting, from researchers
and graduate students to professionals.and graduate students to professionals.
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Includes a complete reconstruction of Richardson's forecast and analyses, in detail, theIncludes a complete reconstruction of Richardson's forecast and analyses, in detail, the
causes of his forecast failurecauses of his forecast failure

Presents a comprehensive account of the emergence of modern weather prediction.Presents a comprehensive account of the emergence of modern weather prediction.

Discusses the key topic of atmospheric balance on full detailDiscusses the key topic of atmospheric balance on full detail
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We will hold a discussion in WG 11 on knowledge transfer to traditional modeling centers onWe will hold a discussion in WG 11 on knowledge transfer to traditional modeling centers on
Thursday morning.Thursday morning.

We have two general goals for our WG:We have two general goals for our WG:
 Provide improved tools for simulation of cloudiness to modeling centers Provide improved tools for simulation of cloudiness to modeling centers
 Provide innovative tools for evaluation of these simulations. Provide innovative tools for evaluation of these simulations.

Specifically, our tasks from the implementation plan are:Specifically, our tasks from the implementation plan are:
 Provision of prototype MMF to modeling centers and collaboration on its application to Provision of prototype MMF to modeling centers and collaboration on its application to

climate modelsclimate models
 Provision of improved parameterizations to climate modelers Provision of improved parameterizations to climate modelers
 Provision of advance diagnostics tools to climate modelers Provision of advance diagnostics tools to climate modelers

Of course, one of the most interesting aspects of this work is understanding the implicationsOf course, one of the most interesting aspects of this work is understanding the implications
of MMF-related developments on the mean climate and climate change simulated by globalof MMF-related developments on the mean climate and climate change simulated by global
coupled models.coupled models.

Bill particularly encourages short presentations related to this topic and to the issue ofBill particularly encourages short presentations related to this topic and to the issue of
understanding the diversity of cloud feedbacks in the IPCC multi-model ensemble.understanding the diversity of cloud feedbacks in the IPCC multi-model ensemble.


