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1. Introduction
The American Statistical Association (ASA) recently held its
147th annual meeting in San Francisco. The AMS Committee
on Probability and Statistics participated in the meeting by
organizing a session on applications of statistics in meteorology
and climatology. Speakers in the session were Tim Barnett of
the Scripps Institution of Oceanography and Tom Bell of the
Goddard Laboratory for Atmospheres. Ed Epstein of the Climate Analysis Center served as chairman of the session. Two
statisticians, Emanuel Parzen of Texas A&M University and
Nancy Reid of the University of Toronto, gave formal discussions of the presentations. The purpose of the session was to
describe, to statisticians, a few of the many difficult statistical
problems that are encountered in meteorology and climatology.
It was hoped that with the help of the discussants a few-more
statisticians might be induced to consider problems specific to
our science.
Tim Barnett described two problems in his presentation: 1)
Is the climate system quasi-stationary, and if not, how do we
make inferences about it? and 2) Assuming that we can answer
the first question, how do we assess the predictability of climate? Tom Bell described the National Aeronautics and Space
Administration's (NASA) plans for a new low-orbiting satellite
that will be used to measure tropical-precipitation amounts using both passive-microwave radiometers and an "onboard"
radar. He discussed several statistical issues associated with
the design of the instruments and the subsequent analysis and
interpretation of the data. The papers were well presented and
well received by both the audience and the discussants. Both
authors received many constructive suggestions, and if discussion after the session is any indication, some useful collaborations will evolve from the session.
The ASA meeting is a very-large affair that is held jointly
with the annual meeting of the Institute of Mathematical Statistics. There were some 3600 participants at this year's joint
meeting and as many as 28 simultaneous sessions took place
at one time in addition to dozens of public and private committee meetings. It is really several meetings integrated into
one, with interests as diverse as econometrics, biometry, survey
methodology, and statistical computing, in addition to the
more-traditional subjects dealing with statistical methodology
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and theory that one would ordinarily expect at a meeting of
statisticians. With so much to chose from it was difficult to
decide which sessions to attend. This correspondent finally
settled on sessions dealing primarily with time-series analysis,
statistical computing, data analysis, and statistical inference.
Some highlights of the many time-series and statistical computing sessions will be described below.

2. Time-series analysis
The time-series sessions were particularly interesting because
time-series statisticians, particularly those developing theory,
are starting to deal with the thorny problem of non-stationarity
and non-normality in a serious and effective way. The Institute
of Statistical Mathematics (Tokyo) is clearly taking the lead in
this area. Makio Ishiguro, of this institute, described some
additions to the TIMSAC package of time-series programs
(TIMSAC84), which are intended to be used as research tools
for people wishing to learn more about some of the non-stationary non-normal models that the institute has developed.
These programs are apparently not particularly easy to use or
user friendly. Rather, they have been prepared as working
demonstrations of some of the techniques and models that have
been developed. Genshiro Kitagawa, also from the Institute of
Statistical Mathematics, described a new class of non-stationary, non-normal "state-space" models together with several
examples of their application, including a "precipitation" time
series and a "seismic" time series. The latter contained " s t e p "
changes that occur when so called P and S seismic waves arrive
at a seismograph after an earth tremor. The state-space model,
which was employed very cleanly, represented both the jumps
and the non-normal nature of the observed time series. I think
these models hold much promise for climatology and may provide solutions to some of the problems that Tim Barnett discussed.

3. Statistical computing
As is always the case at statistical meetings, there was a great
deal of discussion of experimental design, data analysis, the
philosophy of statistical inference (the meaning of "p-values"
and whether we should be testing hypotheses at all), and apVol. 68, No. 12, December
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propriate theoretical and computational tools. In particular, statisticians are spending a great deal of time thinking about how
they do their computing and the ways in which it impacts on
their work as data analysts. The emphasis seems to be on a
(usually UNIX) computing environment at the upper end of the
range of " m i c r o " machines such as a VAX or SUN workstation. These are powerful machines that allow a degree of interaction with the data that has not been available to statisticians
in the past. The main players in the emerging field of statistical
computing are people from Bell Communications Research and
AT&T Bell Labs. The emphasis is on interactive data analysis
combining traditional statistical models with graphical data
analysis.
The data analysis tools, which were described in the sessions
on statistical computing, are generally simple but elegant graphical tools. An example is a system described by Richard Becker
and William Cleveland of AT&T Bell Labs. The system displays an array of scatter plots (one plot for every pair of measured quantitites) on a single screen. A pointing device
( " m o u s e " ) is used to highlight a group of points in one scatter

plot and the system simultaneously identifies all corresponding
points in the other scatter plots representing the other measurements taken at the same time or of the same entity. Becker
and Cleveland also described the use of rotating, three-dimensional scatter plots in data analysis. Relationships between all
three observed variables can be deduced by inducing an illusion
of depth, either by representing the data stereoscopically or by
rotating the psuedo-three-dimensional image on the screen.
These kinds of data-presentation techniques, when combined
with a data-reduction methodology such as Empirical Orthogonal Function (EOF) analysis, may well provide a key for the
improved interpretation of EOFs and other similar presentations
of spatial structure in climatological data.
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bility in the 12-inch disks and drives. The technology choices
made by several manufacturers diverge considerably. However, these drives are already on the market, the media are
now in volume production, and the storage capacity is high—
one gigabyte per disk in the current generation. This promises
to be a valuable tool for storage of scientific data of large
volume.
To make use of the 12-inch technology and to enable data
interchange, the National Space Science Data Center (NSSDC)
has undertaken a mass buy of 20 to 40 optical drives for use
on the VAX or micro VAX. The selected vendor is Falcon
Systems, who will supply Optimem 1000 optical drives,
Emulex host adaptors, and compatible media.

"Snowbound" Exhibit to be Featured at Yale
The Peabody Museum of Natural History at Yale University
will feature a new exhibit, "Snowbound: The Blizzards of 1888
and 1978." This exhibit, which runs from 11 December 1987
until 21 March 1988, is a review of the history of weather
forecasting during the 90 years between these two famous New
England blizzards. In a unique set of illustrations designed by
Paul Kocin of the National Aeronautics and Space Administration's Goddard Space Flight Center, the structure and movement of the two storms will be compared.
The Peabody Museum is open from 9:00 a.m. to 4:45 p.m.
Mondays through Saturdays, and from 1:00 p.m. to 4:45 p.m.
on Sundays. Further information on the exhibit and the associated special lectures may be obtained by calling (203) 4325050 or 432-5799.

Publications of the National Science
Foundation
This booklet lists administrative and statistical publications
that are issued by the National Science Foundation (NSF) and
are currently in the inventory of NSF or the Government
Printing Office (and in a few cases, the National Technical
Information Service). To obtain a copy of the booklet, contact
the Forms and Publications Office, National Science Foun-
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Total Ozone Mapping Spectrometer Gridded
Data Available On Line
The National Space Science Data Center (NSSDC) is now
offering users online Nimbus 7 Total Ozone Mapping Spectrometer (TOMS) data, Currently, the latest 120 days of
processed, gridded TOMS (GRIDTOMS) data are available on
line. The most recent of such data are typically six weeks
past inspace acquisition.
The GRIDTOMS data contain total-ozone values and reflectivity values derived from radiance measurements. Each
data file contains one day's data averaged and ordered in a
variable latitude-dependent grid.
The grid structure is uniquely designed for the TOMS
instrument. The cell areas are roughly constant throughout
the globe, and the TOMS field-of-view resolution is preserved
as much as possible. In the equatorial latitudes, there are 288
grid cells (1.25° longitude each). From 50° to 70°, the cell
numbers decrease to 144 (2.5° each). Beyond 70°, the number
of cells again decreases by half to 72 (5° each).
There are three pieces of information associated with each
cell: total ozone, reflectivity, and GMT time. They represent
the area-weighted averages of all measurements from the same
orbit that fall within the cell. Because of the Nimbus 7 orbital
parameters and the TOMS instrument scanning angles, there
are no overlapping orbits in the equatorial regions. Over the
pole, however, there are as many as 14 orbital passes each
day.
Of all the orbital averages available for a cell, the one with
the best resolution is picked (this is usually the noon orbit,
which makes an overhead pass over a cell). As the number of
cells for each latitude decreases by half in the higher latitudes,
the second and third best resolution orbit averages are picked
to fill in the available spaces in the logical records. This
enables users to perform limited study of the diurnal variations
of total ozone in the polar regions. Thus, even though the grid
size for GRIDTOMS varies with latitude, the entire array
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