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ABSTRACT
Summary documentation of the numerics, dynamics, and physics of models participating in the Atmospheric Model
Intercomparison Project is now available on the Internet's World Wide Web. In this article the principal attributes of
the electronic model documentation are described and instructions on how to access it are provided.

1. Introduction

lished results of an intercomparison experiment, in
that participating models' features usually are sumThe intercomparison of atmospheric general cir- marized perfunctorily.
culation model (AGCM) experiments of a similar
By the early 1990s, developments within the World
type has become an increasingly popular methodol- Climate Research Programme (WCRP) set the stage
ogy for assessing the strengths and weaknesses of for redressing this state of affairs. A notable example
climate simulations (e.g., Cess et al. 1990; Randall was the 1991 launching of the Atmospheric Model
et al. 1992). In such endeavors, attempts to attribute Intercomparison Project (AMIP), an ambitious effort
differences among the simulations to specific model to evaluate the performance of current AGCMs in
properties require—as a minimum prerequisite—the simulating the climate of the decade 1979-88 under
accurate and comprehensive documentation of these common specification of ocean temperatures and rafeatures.
diative forcing (Gates 1992). The widespread particiRegrettably, however, atmospheric model docu- pation of international modeling groups (Table 1) and
mentation typically is fragmentary and scattered the unprecedented scope of model diagnosis within the
across numerous publications. It is also often inaccu- AMIP (Table 2) made it imperative to set new stanrate, in the sense that the pace of model development dards in model documentation, as well as in a host of
and the proliferation of new model versions usually other arenas pertinent to model intercomparison. Cruoutstrip their recorded descriptions. The detailed con- cial support by the U.S. Department of Energy made
figuration of a model for a particular experiment also it possible for the Program for Climate Model Diagis typically undocumented. In addition, there can be nosis and Intercomparison (PCMDI) to meaningfully
much unevenness in the descriptions of different fac- address these tasks in coordinating the AMIP on beets of models (e.g., the documentation of atmospheric half of the WCRP.
Documentation of the AMIP models first was prodynamics is often more detailed than that of surface
processes). This incompleteness is replicated in pub- vided in the form of PCMDI Report 18 (Phillips
1994), a summary of the numerics, dynamics, and
physics of 30 participating models. The report's chief
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strength was that it centralized information on these
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prehensive framework (Table 3). The report qualitaLivermore, CA 94551.
tively summarized the representation of these features
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in each AMIP model, and tables indicated the diverse
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TABLE 1. A list of the AMIP modeling groups and their locations.
AMIP group

Location

Bureau of Meteorology Research Centre (BMRC)

Melbourne, Australia

Canadian Centre for Climate Modelling and Analysis (CCC)
mis

Victoria, Canada

Center for Climate System Research (CCSR)

Tokyo, Japan

Center for Ocean-Land-Atmosphere Studies (COLA)

Calverton, Maryland

Centre National de Recherches Meteorologiques (CNRM)

Toulouse, France

Colorado State University (CSU)

Fort Collins, Colorado

Commonwealth Scientific and Industrial Research Organisation (CSIRO)

Mordialloc, Australia

Department of Numerical Mathematics (DNM)

Moscow, Russia

Dynamical Extended Range Forecasting (DERF at GFDL)

Princeton, New Jersey

European Centre for Medium-Range Weather Forecasts (ECMWF)

Reading, United Kingdom

Geophysical Fluid Dynamics Laboratory (GFDL)

Princeton, New Jersey

Goddard Institute for Space Studies (GISS)

New York, New York

Goddard Laboratory for Atmospheres (GLA)

Greenbelt, Maryland

Goddard Space Flight Center (GSFC)

Greenbelt, Maryland

Institute of Atmospheric Physics (IAP)

Beijing, People's Republic of China

Japan Meteorological Agency (JMA)

Tokyo,Japan

ways in which selected properties played out across
the models.
Despite its extensive scope, PCMDI Report 18 suffered from an inherent limitation in that the printed
page is not well suited for the frequent updating of
information that is necessary in the AMIP. For example,
since the 1994 publication of the report, the Center
for Climate System Research has joined the AMIP and
about half the groups have repeated the intercomparison
experiment with new model versions (Table 1).
Such frequent changes make it impractical to issue printed revisions. The obvious need for a "living
document" demands the use of an electronic medium
for rapid amendment and widespread dissemination
of model documentation. In principle, this could be
implemented by physical transfer of archival media
to AMIP participants (e.g., magnetic diskette or optical compact disc), but the Internet's World Wide
1192

Web (WWW) offers a more efficient means for transferring information (Berners-Lee et al. 1994). Model
documentation also lends itself naturally to the
hypertext format that is in common use on the Web
(Hannah 1996).
2 . H y p e r t e x t model documentation

A hypertext format is implemented for the AMIP
models (Phillips et al. 1995) by lists of hyperlinks that
map the recorded features (Table 3) to each model
(Table 1). In addition, hyperlinks are employed to
cross-reference related features within each model
summary and to connect each citation of a reference
to the relevant bibliographic information. The latter feature is necessary for those users desiring quantitative
details on model algorithms and parameterizations—
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TABLE 1.

Continued.

AMIP group

Location

Laboratoire de Meteorologie Dynamique (LMD)

Paris, France

Main Geophysical Observatory (MGO)

St. Petersburg, Russia

Max-Planck-Institut fur Meteorologie (MPI)

Hamburg, Germany

Meteorological Research Institute (MRI)

Ibaraki-ken, Japan

National Center for Atmospheric Research (NCAR)

Boulder, Colorado

National Meteorological Center (NMC)

Suitland, Maryland

Naval Research Laboratory (NRL)

Monterey, California

Recherche en Prevision Numerique (RPN)

Dorval, Canada

State University of New York at Albany (SUNYA)

Albany, New York

State University of New York at Albany/National
Center for Atmospheric Research (SUNYA/NCAR)

Albany, New York/
Boulder, Colorado

University of California, Los Angeles (UCLA)

Los Angeles, California

The UK Universities' Global Atmospheric Modelling Programme (UGAMP)

Reading, United Kingdom

University of Illinois, Urbana-Champaign (UIUC)

Urbana, Illinois

United Kingdom Meteorological Office (UKMO)

Bracknell, United Kingdom

Yonsei University (YONU)

Seoul, Korea

information that is beyond the intended scope of
the hypertext summary documentation. (A bibliography specific to each AMIP model is provided in addition to a comprehensive listing of more than 500
references.)
As in PCMDI Report 18, tables provide an overview of selected properties expressed across the
AMIP models. A "History of Changes" page lists each
update of the AMIP model documentation and a
"What's New?" page advertises the most recent
changes. In addition, a glossary translates the many
acronyms of the AGCM world, while hyperlinks connect to the Internet servers of these institutions.
Aside from the enhancements afforded by hypertext formatting, there are other advantages to accessing AMIP model documentation on the WWW. For
example, WWW browsers allow one to search on key
words and to save, annotate, and print documents at
the home site.
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3 . Future plans

In only a few years, the advent of the WWW has
revolutionized the manner in which scientific information is exchanged. In the future, therefore, PCMDI
plans to vigorously apply this new technology in order to further the validation, intercomparison, and
improvement of global climate models.
Having pioneered in developing hypertext AGCM
documentation, PCMDI will maintain its currency for
the AMIP. Feature descriptions of each new model
version will be made available on the Web, as the requisite AMIP output data (Gates 1992) are archived.
Moreover, each model version will be identified unambiguously, as recommended by the WCRP's
Working Group on Numerical Experimentation (see
"Model designation" in Table 3), and will be situated
historically in relation to other models (see "Model
lineage" in Table 3). This documentation, therefore,
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TABLE 2. A list of the AMIP diagnostic subprojects and their scientific foci. Coordination with other World Climate Research
Programme initiatives is noted as appropriate.
Scientific focus

Subproject
1

Variability of the Tropics: Synoptic to intraseasonal timescales

2

Intercomparison of low-frequency variability

3

Cyclone frequencies and extratropical intraseasonal variability

4

Clear-sky greenhouse sensitivity, water vapor distribution, and cloud radiative forcing

5

Surface boundary fluxes over the oceans

6

Monsoons [coordinated with Monsoon Numerical Experimentation Group (MONEG)/Tropical Ocean-Global
Atmosphere (TOGA), Working Group on Numerical Experimentation (of the World Climate Research Programme)
(WGNE)]

7

Intercomparison of hydrologic processes in general circulation models

8

Polar phenomena and sea ice [coordinated with Sea Ice and Ocean Modelling Panel (SIOMP)/Arctic Climate
System Study (ACSYS)]

9

Validation of high-latitude tropospheric circulation in the Southern Hemisphere

10

Diagnostics of atmospheric blocking in general circulation models

11

Validation of humidity, moisture fluxes, and soil moisture in general circulation models

12

Land surface processes and parameterizations [coordinated with Project for Intercomparison of Land-Surface
Parameterization Schemes (PILPS)/GEWEX Continental-Scale International Project (GCIP)/Global Energy and
Water Cycle Experiment (GEWEX), WGNE]

13

Diagnoses of global cloudiness variations in model results and observational data

14

Cloud radiative forcing: Intercomparison and validation

15

Atmospheric angular momentum fluctuations in global numerical models

16

Simulations of the stratospheric circulation

17

Multiscale water and energy balance processes (coordinated with GCIP/GEWEX)

18

Capability of current models to simulate extreme events and associated circulation patterns

19

Model validation by microwave sounding unit data

20

Intercomparison of model-simulated circulation features related to southern Africa

21

Surface monthly and daily timescale climatologies and regional climate anomalies

22

Comparative energetics analysis of climate models in the wavenumber domain

23

Variations of the centers of action

24

Analysis of Caspian Sea regional climate data as compared to AMIP model outputs

25

General circulation model simulation of the east Asian climate

26

Monsoon simulation in the AMIP models
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TABLE 3. A list of feature categories considered in the AMIP model summary documentation. The representation of these features
is summarized for each AMIP model.
•

AMIP representative(s)

•

Atmospheric dynamics (state variables)

•

Model designation (following the WGNE-recommended
form: institution, model and version, horizontal/vertical
resolution)

•

Diffusion (horizontal and vertical)

•

Gravity wave drag

•

Model lineage (predecessor and related models)

•

Solar constant/cycles (AMIP solar constant, inclusion of
diurnal cycle)

•

Model documentation (key references)
•

Chemistry (radiatively active gases and aerosols)

•

Horizontal representation (spectral or finite differences)
•

•

Horizontal resolution

Radiation (shortwave/longwave schemes, cloud-radiative
interactions)

•

Vertical domain (lowest/highest atmospheric levels)

•

Convection (deep and shallow)

•

Vertical representation (coordinates and differencing
schemes)

•

Cloud formation (prognostic or diagnostic schemes)

•

Precipitation (formation and subsequent evaporation)

•

Vertical resolution
•

Planetary boundary layer (representation and depth)

•

Computer/operating system (for the AMIP simulation)
•

Orography (datasets, smoothing procedures)

•

Computational performance (minutes per simulated day)
•

Ocean (treatment for AMIP simulation)

•

Initialization (of atmospheric state, snow cover/depth, and
soil moisture)

•

Sea ice (treatment for AMIP simulation)

•

Time integration scheme(s)

•

Snow cover (formation/melting, effects on surface
characteristics)

•

Smoothing/filling (types of algorithms used)
•

•

Sampling frequency (AMIP history storage interval)

Surface characteristics (surface types, roughness, albedo,
emissivity)

will serve as an ongoing record of international
AGCM development in coming years. In addition,
information on AMIP participants, datasets, and publications will be appropriately updated with the further progress of the intercomparison project.
In the longer term, PCMDI plans to document the
properties of coupled ocean-atmosphere models that
increasingly will be employed in future intercomparison experiments. This will require development of new feature categories (analogous to those of
Table 3) relevant for coupled models. The resulting
summaries of model properties also will be made
available on the WWW.
Finally, PCMDI intends to expand other Web applications that presently exist only in embryonic form.
These include WWW dissemination of PCMDI software, observational data products for model validation, and publications of the PCMDI staff.
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A p p e n d i x : Accessing A M I P I n f o r m a t i o n
on the W o r l d W i d e W e b

An Internet user in possession of a WWW browser
can access the PCMDI home page at the following
uniform resource locator (URL):
http: //w w w-pcmdi. llnl. gov/
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The home page contains a directory of hyperlinks that
connect to other PCMDI Web pages containing information, software, or data relevant to climate modeling
and diagnoses. All information pertinent to the AMIP,
for example, can be accessed at the following URL:
http://www-pcmdi.llnl.gov/phillips/AMIP.html
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In celebration of a quarter century of publication of the Journal of Physical
Oceanography,
the A M S has produced a cumulative author and subject
index of volumes 1 - 2 5 covering the years 1 9 7 1 - 1 9 9 5 . T h e cumulative
index is available in either print or electronic f o r m . T h e print version is 2 0 0
pages bound identical to JPO so that it can be shelved alongside the journal.
T h e electronic version (on three 3.5" diskettes) is available in several popular
formats that preserve the textual format. In the electronic version, the author index entries are formatted in
complete A M S reference style, so that individual entries can be copied electronically into other works if desired.

JPO 25-Year Cumulative Index

Print

$35/list, $15/members

Electronic*

$45/list, $25/members

*When ordering electronic version, please specify one of the following formats: WordPerfect 5.1/5.2 for DOS; WordPerfect 6.0/6.1 for
Windows; MS Word for Windows 1.0; MS Word for Windows 2.0; or Rich Text Format (RTF).

Send prepaid orders to: Order Department, AMS, 45 Beacon Street, Boston, MA 02108-3693
(Prices include shipping and handling.)
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