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Abstract

Over the past several years, the Department of Atmospheric
Sciences at the University of lllinois has developed a computerized
weather laboratory that permits interactive access to real-time data
from observing sites around the United States and to output from
numerical weather prediction models at the operational centers.
Such a setup, with timely access to observations and numerical
model forecasts from any networked terminal, personal computer,
or workstation, is a valuable tool for education and research in
meteorology. The University of lllinois system acts as a real-time,
on-line, in-class instructional meteorology laboratory for students.
The data-display software is based on the X-windows protocol,
which is network transparent and system independent.

In addition to software packages distributed by the University
Data Project (UNIDATA), software tools developed by the National
Centerfor Supercomputing Applications and the University of lllinois
are used to display, animate, and manipulate conventional maps,
satellite images, and radar summaries. The underlying idea is to
bring every product from a traditional synoptic laboratory to any
desktop computer residing on the network.

An overview of the University of lilinois prototype for a paperless,
desktop synoptic lab, together with the details of the hardware and
software involved, is presented here, along with some examples of
its use in teaching and research.

1. Introduction

Like any other meteorology program, the gathering
and analysis of current meteorological data is an
important part of the Department of Atmospheric Sci-
ences’ (DAS) activities at the University of lllinois (Ul).
Over the past several years, DAS has developed a
computerized weather laboratory that permits interac-
tive access to a wide range of weather data. Such a
setup, with timely access to observations and numeri-
cal model forecasts from any networked terminal,
personal computer, or workstation, is a valuable tool
for education and research in meteorology. Whereas
otherdisciplines, such as physics and chemistry, have
specialized laboratories and equipment, in meteorol-
ogy the atmosphere is the laboratory, and the observ-
ing platforms and the analysis—forecast systems con-
stitute the equipment.
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Until a few years ago, the university community was
receiving analyses and forecasts from the National
Meteorological Center (NMC) in the form of low-
quality facsimile maps. However, due to advances in
computer technology and the concomitant increases
in computer power, the meteorological community has
been moving toward a more decentralized, distributed
method of data collection and analysis. The impetus
for such a move has come about as a resuit of the
University Data Project (UNIDATA), supported by the
National Science Foundation, which has made it pos-
sible for university departments, both large and small,
to collect, store, analyze, and display meteorological
data by providing software, technical assistance, and
relatively low-cost access to weather data.

The Ul weather system was developed as part of
ongoing teaching and research activities with equip-
ment and financial support from NSF, Apple Computer
Inc., and Ul. The current system is being used as a
real-time, on-line, in-class instructional meteorology
laboratory for students. One of the unique aspects of
the Ul system is that the data distribution is entirely
network based. Incoming products, including text,
graphical products, and images, are ingested and
processed by a pair of data servers in DAS, with the
resulting products made available via the campus
network to any computer or terminal running X-win-
dow System’ server software. Raster image products
created by the DAS data servers can also be sent to
Apple Macintosh? computers, where they can be dis-
played with public-domain software. The underlying
ideais to bring every product from a traditional “synop-
tic lab” to any desktop computer residing on a network.
This secondary distribution system of both raw as well
as value-added products, which is conceptually simi-
lar to the UNIDATA prototype (Domenico 1991), pro-
vides access to meteorological information to a much
broader community of users in near-real time.

'The X-window System, or simply X-windows, is an industry-stan-
dard, network-transparent window system that allows multiple appli-
cations to run simultaneously in windows, generating text and
graphics in monochrome or color on a bitmap display. In addition,
because X-windows permit applications to be device independent,
applications need not be rewritten to work with new display hard-
ware.

2Any Macintosh with at least an 8-bit graphics board can be used to
display raster and X-window images.
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