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CD-ROM brings environmental
data archives to the desktop

John Kinsfather, National Geophysical Diata Center
Michael Changery, National Clisnatic Data Center
Andrew Allegra, National Oceanagraphic Data
Center

NOAA/NESDIS

In the 1990s CD-ROM has become the pre-
ferred data distribution medium in use at the
NOAA national data centers. [Jata managers and
data users ilike benefit from the combination of
large data volume, small size, long expected life-
time, and low cost provided by CD-ROM.

Some individuals and organizations view
CD-ROM as a special system or consider it

equivalent to a printed publication, Basi-
cally, however, CD-ROM s just a ‘*giﬂ"“ )

data storage and data distribution

; b,
medium. As personal computing /4
evolved in the office and home, J,:;
CD-ROM was developed to /1
deliver large amounts of data

easily and inexpensively to the | i .'\ $ Y

desktop. To meet user demand |7
for ever larger data volumes and |\
for instant access to data, the :
search continues for betier data
delivery systems.

Wide ares networks—such as

today’s Internet and the developing National o

Resgarch and Education Network {NREN }—con-
tinue to increase the speed and ease with which
large volumes of data can be accessed online,
Cable TV companies are rapldly stringing fiber
optic lines and may also get into the data distri-
bution business, As online access becomes the
dominant data distribution method of the fu-
ture, the demand for data on disc delivered via
the mail {5 likely to wane.

Nutioal Geophysical Data Center
NOAAMNESDIS BG4

325 Broadway

Boulder, CO 80303

Natiewral Clinatic Data Center
NOAAMNESDIS EACC22
Federal Building

Asheville, NC 28801

Nuativeal Oceanoyraphic Data Center
NOAA/NESDIS E/0C21

16825 Connecticut Avenne, NW
Washington, DC 20235

But for now CD-ROM is the medium of
choice for convenient desktop data storage and
efficient data distribution. Using CD-ROM tech-
nology, the NOAA natlonal data centers are mak-
ing their vast environmental data holdings more
easily accessible than ever before.

CD-ROM Basics

The current generation of CD-ROMs can
hold up to 680 megabytes of data, CD-ROM
drives have access speeds ranging from 180 to
600 milliseconds and data transfer rates ranging
from 150 to 600 kilobytes per second. A typical
price for a CD-ROM drive is 3400 but may range

— from $200 to 515300 depending on per-

formance and speclal features, The
performance of the drives has
2. been improving, but the access
& speeds and transfer rates do not
i\ approach the speeds of mag-
& 2| netic disk drives, Blue laser
i E-l'll technology (which is available
|| today) makes it possible to
fe= ! quadruple the capacity of a
‘,f_f' CD-ROM, but the disc will not
be in a standard format.

The [50 (International Stan-
=" dards Organization) 9660 standard

adopted for CD-ROMs enables them to be
read on different computer systems and drives
from many different vendors. This standard for-
miat is one of the main advantages of CO-ROMs
and largely accounts for their rapid proliferation
and widespread use. Data written to disk accord-
ing to the specifications of the 150 9660 [ormat
can be read by all of the widely used computer
systemns (IBM compatible PCs, Macintoshes, and
UNIX workstations),

Extensions to the 150 9660 format support
either the Macintosh HFS file structure or UNIX
file systems with long {ile names and access
privileges. A straight Macintosh HFS CD-ROM
can be read only ona Mac. A hybrid HES/ISO
D660 disc will appear asan HFS disc 1o a Mac but
will look like a nermal 150 disc on other plat-
forms with straight 130 9660 drivers. Similarly, a
dise in the Rock Ridge format is a UNIX/1SO
B660 hybrid that provides full UNIX functional-
ity when read with Rock Ridge drivers but that
looks like a standard 150 disc when accessed
with 150 8660 drivers. Although file names and
= continued on page 9
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NOAA Earth System Data Directory installed
on workstation for improved services

To provide improved access and
enhanced service to users, the NOAA
Earth System Data Directory (NOAADIR)
has been installed ona Sun SPARC-10
warkstation at MOAA's Earth System
Data and Information Management
(ESDMM) office, WAILS, the Wide Area
Information Server, is installed on the
workstation to provide Internet users
with access to a full text version of the
NOAA Directory, as well as the National
Environmental Data Referral Service
(NEDRES), and the NOAA Product Infor-
rmation Catalog.

The NOAA Earti System Data Direc-
tory provides a key to both managing
and accessing global change data in
NOAA. The Directory is being used to
document NOAA data sets and data
systems that suppoert global change and
ather earth science studies. Users can
access the Directory at no cost through
national telecommunication svstems
such as Internet or through dial-in tele-

phone lines including an 800 number.

The NOAA Directory is one of the
directories in the Global Change Master
Directory System. This national and
international system of directories uses
the Directory Interchange Format (DIF)
for the exchange of data descriptions
between directories. The international
Committee on Earth Observation Satel-
lites sponsors the International Direc-
tory Network {(IDN) that has three
Coordinating Nodes: (1) the NASA Mas-
ter Directory; (2) the European Space
Agency Directory in Frascati, Italy; and
i3) the Japanese Directory at the MNa-
tienal Space Development Agency.

All NOAA data descriptions entered
into the NOAA Directory are transferred
to the Global Change Master Directory
maintained at the NASA Goddard Space
Flight Center, Greenbelt, Maryland,
Through interconnections to the three
IDN Coordinating Nodes, NOAA Direc-
tory users can access worldwide data

Directory using your PC,
Terminal settings:

Terminal type: VT-100 (preferred)
Via Internet

At the $ prompt, enter;

Via direct dial (1200 baud):
In the Washington, D.C. area

key several times until it appears.)
At the prompt LOGIN:, enter:

Access to worldwide data directory information

NOAA EARTH SYSTEM DATA DIRECTORY

The NOAA Directory is a tool for locating NOAA data sets. You can access the
Full duplex, & bits, no parity, one stop bit, 1200 baud

TELMET ESDIM1.MODC.NOAA.GOV
At the prompt USERMAME:, enter: NOAADIR

and outside the United States, dial: 202-606-4665, 202-606-46606, or
202-234-7123, -7143, or -7033

In other areas of the United States, dial: 1-800-722-5511

At the prompt AT_COMMAND, enter: € ESDIMI

(If you do not see the XT_COMMAND prompl, enter the break

NOAADIR
When you end the session, enter the BREAK key,

Al the XT_COMMAND, enter: DIS
This disconnects the link to the Sun warkstation, and you can hang up.

A system of menus and prompts guides users through each search session. HELP is
available at any point in a sesslon, or call Gerry Barton at 202-606-5012,

directory information.

The NOAA Directory continues to
grow and now contains descriptions of
over 1,400 NOAA data sets. Recent addi-
tions Include about 350 descriptions of
foreign meteorological data reports in
the collections of the NOAA Central
Library, Rockville, Maryland.

- Gerald Barton

Ernvironmental Informaltion Services
NOAA/NESDIS Ex2

1825 Connecticut Avenue, NW
Washington, DC 20235 B
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_~Oceanographic data archaeology

sroject endorsed by 10C

The Global Oceanographic Data Ar-
chaeology and Rescue (GODAR) Project
was endorsed by the Intergovernmental
Cceanographic Commission (10C) at the
17th Session of the 10C Assembly held in
Paris, February 25-March 11, 1993, The
proposal for this project was initiated at
the L.5. Mational Oceanagraphic Data
Center (NODC) and already approved by
the 10C'S Committes on International
Oceanographic Data and Information
Exchange (see Earth System Monitor,
March 1993}, Sydney Levitus, Chief of the
NODC Product Development Branch and
Director of the World Data Center A,
Oceanography, has been designated as
the GODAR project |leader,

Global Change education diskette
package demonstrated

The NOAA Office of Educational Af-
fairs recently demaonstrated the Pilot (Dis-
kette) Project for Africa from the Mational
GCeophysical Data Center (NGDC) during a
teacher workshop on March 25, 1993.in

Everett, Washington. The annual work-
r hop, h

L osted by the Snohomish County
Public Utility District, presented displays
fram over a dozen state, local, and Federal
enviranmental and earth resource agen-
cies, The diskette package contains over
41 megabytes {compressed) of environ-
mental data for Africa in IBM compatible
format.

The Pilot (Diskette) Project for Africa
was produced by the World Data Center-A
for Solid Earth Geophysics operated by
NGDC in Boulder, Colarado in collabora-
tion with Clark University in Worcester,

Massachusetts, The project stemmed from '

an action plan appraved by the Interna-
tional Geosphere-Biosphere Program
{IGBP) Sclentific Advisory Committee in
1988. The plan called for assembly of
maonthly vegetation index and other the-
malic data for the continent of Alrica on
floppy disk. The Pilot Project uses NGDC's
Global Change Data Base to form a scien-
tific database compatible with an existing
geographic information system (e.qg.,
IDRISI) to provide a complete analytical
package for experimentation and educa-
tional use.

The recent teacher workshop pro-
vided an opportunity to demonstrate this
real-world application of scientific data
and means to integrale new technology in
the classroom, Uses beyond traditional

math and science applications were envi-
sioned by educators seeking to enhance
and expand curriculum material, Approxi-
mately 200 primary and secondary teach-
ers attended the ane-day workshop.

NOAA annual climate assessment
for 1992 issued

MOAA's Climate Analysis Center has
published Climate Assessment, 1992, the
fourth such annual report. The 90-page
repart presents a summany of recent ob-
servations of the global climate system
and an early assessment and interpretation
of major climate anomalies for 1992,
Chapters of the report cover the El Mifo/
Southern Oscillation, atmospheric circula-
tion, temperature, aerosols, trace gases,
precipitation, and the cryosphere. Major
surface climate anomalies of 1992 are also
described, Copies of the fourth Annual
Climate Assessment, 1992 are available
from: Director, Climate Analysis Center,
MNOAS WS WINMCS, Warld Weather
Bullding, Room 800, Washington, DC
20233. Telephone: 301-763-8147,

EOSDIS User Services Working
Group meets in Boulder, Colorado

The Fourth Meeting of the EQSDIS
User Services Working Group (USWG) was
held in Boulder, Colorado, May 4-6, 1993,
jointly hosted by the National Snow and
Ice Data Center and the Mational Geo-
physical Data Center. The meeting was
held to continue the process of planning
and implementing user services aspects of
the MASA Earth Observing Satellite Data
and Information Systemn (EOSDIS),

In conjunction with the meeting,
personnel from the Mational Center for
Supercomputing Applications of the Uni-
versity of lllineis conducted a one-day
training session on HOF (Hierarchical Data
Format} on Monday, May 3. A multi-ob-
ject file format that facilitates transfer of
graphical and floating-point data between
different computer platforms and operat-
Ing systems, HOF has been proposed as

| the standard format for EQS Version 0

products, It is also being evaluated for
other uses in MOAA and MASA data man-
agement system.

EQSDIS data services will be provided
through a distributed system compased af
a group of {primarily NASA) facilities that

will serve as Distributed Active Archive
Centers (DAACs), plus several Affiliated
Data Centers (ADCs) that will provide
ancillary data management suppaort. Each
of the DAACs provides data management
for specific discipline areas or functions,
for example, the |et Propulsion Laboratory
is the DAAC for physical oceanography
and the MASA Langley Research Center
will serve as the DAAC for radiation bud-
get, clouds, aerosols, and tropospheric
chemistry. The first day of the meeting
was devoted to reports from the various
participating facilities on their roles in
praviding user services through EQSDIS,
The remainder of the meeting focused on
development of an implementation plan,
a long-range plan, and the status of vari-
ous individual projects.

Following the conclusion of the
EQSDI5 User Services Warking Group
Meeting, representatives from the NOAA
national data centers took this opportunity
to meet for half a day to exchange infor-
mation aboul activities at thelr centers and
to discuss ways of improving access to
NOAA environmental data.

Three Indian Ocean sea level
stations reccive satellite link

The University of Hawaii Sea Level
Center has installed satellite transmitting
equipment al three additional sea level
stations in the Indian Ocean, The stations
are located in the Seychelles and on Zanzi-
bar and Rodrigues. Together with the
existing stations at Port Louis in Mauritius,
Mina Raysul in Oman, and Gan in the
Maldives, this effart brings the total num-
ber of satellite transmitting stations in the
Indian Ocean Lo six.

Upgrading of these stations was made
possible by the generous help of local
autharities. In the Seychelles the station
was completely rebuilt with the assistance
of the Department of Meteorology of the
Directorate of Civil Aviation. The station is
on Mahe near the airport at Point La Rie,
In Zanzibar the Commission for Lands and
Enviranment allowed an upgrading of
their recently installed tide station. The
station at Port Mathurin on the Island of
Rodrigues is the second satellite transmit-
ting station In Mauritius and is operated in
cooperation with the Meteorological Ser-
vice of Mauritius,

The University of Hawaii Sea Level
Center is supported by NOAA's Mational
Ccean Service and Climate and Global
Change Program,
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The TAO Workstation Software

Displaying real-time data from the TOGA-TAO Array

Nancy N, Soreide and

Michael |, MclPhaden

Pacific Marine Envirormmental Laboratery
NOAA/OARERL

The TAQ Array is a major compo-
nent of the TOGA {Tropical Ccean-
Global Atmosphere) ocean observation
prograr. The TAC array consists of AT-
LAS wind and thermistor chain moor-

Pacific Maring Environmental Laboratory
NOAA/OAR/ERL

7600 Sand Point Way NE

Seattle, WA 98115

ings and current meter moaorings span-
ning the Pacific Basin from 95"W in the
eastern PPacific to:130°E in the western
Pacific (Figure 1).

TOGA-TAD has a multinational
base of support, which presently in-

wolves cooperation between the United

States, France, Japan, Korea, and Tai-
wan. The completed TAO array will con-
sist of approximately 70 ATLAS and
current meter buoys, transmitting data
tora shore-based computer via the Argos
satellite system. The TAO array allows,
for the first time, obseevationally coher-
ent basin-wide fields of wind and upper
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4 Figure 1, TAD software display option and buoy select menus.

ocean thermal structure to be con-
structed in real-time for assimilation
into numerical models and for diagnos-
tic studies,

The TAD Project Office, located at
MNOAA's Pacific Marine Environmental
Laboratory (PMEL) in Seattle, Washing-
ton, has developed an interactive sys-
tem to display real-time data from the
TOGA-TAO array of buoys in a modern,
point-and-click workstation environ-
ment. Automated procedures provide
the newly updated data files to remote
users via the Internet network. The dis-
play software, the real-time data sets,
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TAD Daily Averaged Data
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4 Figure 2. TAO buoy summary and buoy sensor plots,

animations and other graphics products
are provided on the Internet network,
and are in use at many oceanographic
and meteorclogical institutions, nation-
glly and internationally,

TAD workstation display software

The TAD Display Software system
addresses the need of the research scien-
tist for easy access to the data sets from
the TOGA-TAD array and convenient
procedures for display, comparison, and
analysis. The software provides users
with interactive access to the most re-
cently acquired, real-time TAQ buoy
data. The user selects buoys-and display
options in a point-and-click environ-
ment on a UMIX workstation or an X
Window terminal (Figure 1).

The TAO array map, in the main

indow, shows deploved ATLAS buoys

as dark triangles, deployed equatorial
current meters as dark squares, and AT-
LAS buoys which will be deployed in

the future are shown as light gray tri-
angles. The display and buoy selection
menus are shown on the screen image
copy in Figure 1, The user selects display
type, desired buoys and sensors by click-
ing in the displayed menus. The plot is
displayed when the user clicks on the
"Generate ['lot” button.

Data display choices include a buoy
summary plot with wind sticks, calcu-
lated dynamic heights and temperature
isotherms, a buoy sensor plot with plots
of the measurement from each sensor
on the buoy (Figure 2), and a stack plot
with which the user may select combi-
nations of buoys and sensors for display
as a vertical stack of time series plots.
TAD data displayed was received from
the Argos satellite systemn and processed
at 'MEL during the previous night. The
TAD data displays provide the scientist
with quick and casy access to the buoy
data, and they also serve as a useful di-
agnostic tool for monitoring buoy sen-

{oe 1,25

1883

IHF D.EW)
A0 Pl Dt FOAA,FAUIL

sor performance characteristles,

Displays include animations of the
data fields measured by buoys as well as
those generated by real-time operational
analysis models at the NOAA National
Metecrological Center (NMC). Compari-
sons of these fields are also animated.
Animations include surface winds and
sea surface temperature (55T), 20-degree
isotherm depth, calculated dynamic
helghts {surface referenced to 300 m),
and upper ocean heat content, as well as
anomaly fields, calculated from the ob-
served buoy data and from the NOAA/
NMC model.

Upper ocean (0-300 m) heat storage,
calculated from the TAD buoy data and
the NMC model, is also animated, A
single frame from this animation is
shown in Figure 3, where the top panel
shows two time series (points every two
weeks), the model, and the data. These
time series are the areal averaged upper

- continued on page 6
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A Figure 3. Animation frame showing upper ocean heat content (0-300 m) from the observed and NMC model data.
TAQ workstation software, fron page 5 Time-longitude plots are available of any of these plots with a single
for 85T, dynamic height, upper-ocean mouse-click.
pcean heat content in the band 10°N to heat content, depth of the 20-degrec Future releases of the software will
10°5 and the depth 0-300 m. The stop- isotherm depth, ronal and meridional include access to the historical TAC data
ping point of these time serles indicates  winds, and anomaly fields of these varl-  sets. We plan to incorporate gridding
the time at which the x-y heat storage ables. Figure 4 is a time-longitude dia- algorithms—and gridded TAC data
shown in the lower panel was com- pram of monthly mean S8T and 55T fields—to provide increased user control 1)
puted. The little diagram in the right anomalies measured by the TAO buoys, of the graphics displays and to include
hand corner indicates which buoys were Anomalies are calculated with respect 1o computational and analysis functions,
present in the given 2 week period the NMC COADS/Ice S5T climatolagy. A We also plan to provide access to data
where the x-y distribution ig plotted. user can obtain a paper or transparency — continned on page 8
Monthly Mean SST (°C) SST Anomalies (°C)

1887 1887

1888 10848
1989 1888
1890 18580
1881 1881

1982 1982

y)

110°W150°E  170°E  170°W  150°W  130°W  110°W
TAO Project Office/NOAA/PMEL
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A Figure 4. TAD monthly mean 55T and 55T anomalies,
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0 NEONS: A database management

system for environmental data
This Navy-developed system finds wide application

Williarm . Schramm distribution of FNOC data, analyses and  (GCPS). Other participants in GCPS are
Chief, Ocean Applications Branch forecasts via the Navy/NOAA Oceano- the NOAA Climate Monitoring and [i-
NOAAMNOS graphic Data Distribution System agnostics Laboratory (CMDL) in Boul-
(NODDS). OAB later contacted other der, Colorado and the Climate Analysis
The Naval Research Laboratory NOAA offices to make them aware of Center {CAC) in Washington, D.C.In

(MRL} in Monterey, California, has de- the avallability of NEONS and to pro- February 1992 OAB helped install
veloped a powerful database manage- mote sharing of software and data re- NMEONS at CMDL and in August 1992 at
ment system for environmental data sources between Navy and NOAA. CAC, In December 1992 there was a
called the Naval Environmental Opera- In late 1991 OAB arranged f{or the second installation in Boulder at the
tional Nowcasting System (NEONS). The  installation of NEONS at the National Forecast Systems Laboratory where
systemn wias developed to manage the Climatic Data Center (NCDC) in NEONS will be used in the MADER
three basic types of environmental data:  Asheville, North Carolina for support of  (Management of Atmospheric Data for
observations, images, and gridded data, the Global Climate Perspectives System — continued on page 8
ML uses NEOMNS to support research

and development programs such as the Table 1. Data being loaded into NEONS databases by major NEONS users
development of satellite data processing

software. A typical application of the U5, Mavy/MRL FMOC gridded fields, DMSP satellite data,

svstem at NEL is the development of e .

“wirtual sensor” information based on réd'“[’“'fp' :_ta;'] U_leer:sltjl,-f Ceean research madel data.

combinations of satellite data from sev- el il e

etal different satellites to emulate obser- U.S. Navy/FNOC Real-time giobal weather and ocean analyses and
eﬂlum from a single satellite, It is the forecasts.

sesign of NEONS, however, and not the |

NRL applications that makes this system LS. Mavy/MavOceanD Morth Atlantic and global ocean data and products;

of interest to others including NOAA MGDD_S _global profiles of subsurface temperature
Excilities. and salinity.

Unlike most data management sys- NOAA/NOS/OAB FHOC weather and ocean analyses and forecasts

tems, which are developed for a specific

for the past 30 days:
application, NEONS was developed to

be very flexible and versatile, As a result NOAANESDIS/MCDC Global Historical Climatological Metwark (CHCM)
other institutions have found the sys- data set (monthly global surface temperature,
tem to be useful. Through the Navy's precipitation, and station and sea level pressure);
Technology Transfer program, NRL has Global Precipitation (GCPC) data set; Cooperative

Summary of the Day (TD3200) (daily maximum
and minimum air Lemperatures, precipitation, snow
fall and snow depth); the Comprehensive Aero-

been verv cooperative in making the
software avallable.

Recently the Navy announced that logical Reference Data Set (CARDS)Y; and metadata
NEOMNS will be used for operational da- {station histories) from the STORM wind profiler
tabase management on Cray super- prograrm.
computers at the Fleet Numerical NBRAGARIEMBL G A it hentie &
Oceanography Center (FNOC) in FORG SIS Soa; Lamprenensies Ucean

) v - co. :
Monterey and the Naval Oceanographic AmGEphece Bata Yot 0NN See
Office at Stennis Space Center, Missis- NOAANWS/CAC Global climate data and outloaks.
sippl. Within NOAA the NEONS soft- _
ware was first installed at the Ocean Atmospheric Envirenmental Canadian weather abservations and products,
Applications Branch (QOARB) of the Na- Service (Canada)

tional Ocean Service, QAR was ostab-

oAl : ; Bureau of Meteorology Australian aned Scuthern Hemisphere weather
ll_:~.11:_d in MuntELrE} to support Navy/ (Australia) observations and products,
NOAA cooperative programs and

iEONS is being used to support civilian International Center for European Center for Medium-range Weather Fore-
OAAMNOS Scientific Culture casts global products; high resclution wind models for
NOAAMN (Switzerland) the Mediterranean region; coastal circufation models;

Office of Ocean and Earth Sciences and simulations of hazards such as llooding and the
2560 Garden Road, Suite 101 Chernobyl radioactive fallout,

Monterey, CA 93940
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NEQNS, from page 7

Evaluation and Research) project. In
addition to installations in the Navy
and in NOAA, the system has been pro-
vided to other organizations including
the Canadian Atmospheric and Envi-
ronmental Services in Toronto and
Vancouver, the Burcau of Meteorology
in Melbourne, Australia, the South Da-
kota School of Mines and Technolagy,
Woods Hole Oceanographic Institution,
and Cray Hesearch, Inc. Table 1 lists
some of the major facilities using
MEONS and the types of data being
loaded into NEONS databases.

MNEONS technical design

NRL designed NEONS for ast, effi-
cient operation and compatibility with
computer industry and international
data exchange standards. NEONS uses
the two binary formats being adopted
by the World Meteorological Organiza-
tion (WMO) for global exchange of real-
time weather data: Binary Universal
Format for data Representation (BUFR)
for observations and GRIB for GRIdded
Binary numerical fields, The system [s
built around a commercial database
management system (Empress from
Empress Software, Inc.) and operates on
a variety of computers from UNIX work-
stations to Cray supercomputers, Com-
puter industry standards used in the
design of NEONS include UNIX and SC)L.

MNEONS stores data in variable
length binary strings. This is important
because environmental data comes ina
variety of record lengths, Another im-
portant advantage of the way in which
NEONS stores data s that the data are
addressed only to a minimal level of
information. This is in contrast to many
other database systems that address data
deeply, down to the report or even data
value level.

The approach used by NEONS
greatly speeds up searches compared to
other systems that are often burdened
with high system overhead and fre-
guent disk accesses. The third advantage
of the NEONS approach is that by using
binary compaction, the system takes
advantage of the great CPU speed of the
new RISC computers while at the same
time minimizing 1/ time, which is the
critical limiting factor in modern data-
hase management systems.

A NEONS network

With the expanding use of NEONS
within the Navy, in NOAA, and in other
countries such as Canada and Australia,
MRL and OAB have promoted the con-
cept of a distrlbuted network of NEON
systems to facifitate the global exchange
of weather and ocean data, In this con-
cept, cach office would continue to load
and process its own data and in addi-
tion, would make the data easily avail-
able to others over Internet, Users can
browse files and download data of inter-
est over Intemet,

WRL is developing an X Windows
Data Browser Lo interactively browse
files on NEON systems, search for par-
ticular data sets, and download data of
interest. Using the browser, a user can
specify the tme and area where he
wishes information. The browser then
searches the database, either locally or
remotely over Internet, to find satellite
images, gridded model outputs, or ob-
servations that fall in the desired time/
space window, The user then Interacts
with the database 1o narrow the search
to the actual data required.

The data can be downloaded In any
of a wide variety of formats, as format-
ted by a flexible format package,
FreeForm, developed by the National
Geophysical Data Center. The potential
for such a network can be demonstrated
by considering the gigabytes of climate
data now being loaded by NCDC into
their NEONS, Early this year Thomas
karl, Senior Scientist at NCDC, de-
scribed their work with NEONS as fol-
lows: “NEONS iy up and running.
Sequences and parameters have been
defined for the Glohal Historical Clima-
tological Metwork {(GHON) data set
imonthly global surface temperature,
precipitation, and station and sea level
pressure), Global Precipitation (GCPC)
dataset, Cooperative Summary of the
Day (TD3200) {daily max and min
temps, precipitation, snow fall and
snow depth), and CARDS, We are pres-
ently working on tying in the system
with the Metadata portion of the
STORM system {also an Empress data-
base system) to link the data to the sta-
tion histories, We are also discussing
with ING the strong possibility of work-
ing with them on the development of
an interactive interface between NEONS
and NCAR Graphics for Lat/Lon/Time

data) a system like the one they have
developed for gridded data.”

To promaote the idea of a netwark of
MNEOMN systems, OADB started an Omnet
bulletin board for NEQNS users and, in
cooperalion with NREL and FNOC,
hosted NEOMNS Users Conferences in
April 1992 and April 1993,

Summary

The Navy, through the Naval Space
Warfare Systems Command, has in-
vested over 34 million in the NEONS
program. By using NEONS for appropri-
ate applications, NOAA offices can take
advantage of this investment. Offices
that want further information about
NEONS or that would like to install the
system should write to: Ocean Applica-
tions Branch, NOAASNOS, 2560 Garden
Road, Monterey, CA 93940, W

TAQ workstation software, from page 6

from the TOGA drifting buays, the
TOPEX/POSEIDON satellite, and the
ERS-] satellite.

Obtaining the TAO display software,
data, and animation files

The TAC Display Software, the TAO
daty, and all graphics products are avail-
able on Internet, Automated procedures
provide the newly updated data files to
remate users via the Internet network,
so that all users bave access to data from
the previous night's acquisition from
the Argos satellite.

The TAD software was developed
for Sun SPARC workstations, but it is
campatible with any UNIX workstation,
The displays can be made on a color
workstation, X Windows terminal, or a
Macintosh or PC with an X Windows
package installed. To obtain the TAQ
Display Software, or to obtain more
information about the TAQ Display
Software, please contact: Nancy
soreide, TAD Project Office, NOAA/S
PMEL/QCRD, 7600 Sand Point Way, NE,
Seattle, WA 98115, Telephone: 206-
526-6728, Fax: 206-326-6774, Omnet:
TAC.PMEL,

Internet: nns@Enoaapmel.gov or
taogroup@noaapmel.gov,

Development of the TAO software
is supported by the Climate and Global
Change, TOGA, and EPOCS programs. ®
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accesses on a standard 150 9660 disc
may not have all the features provided
by UNIX or Macintosh systems, this
format is highly recommended because
it provides cross-platform compatibility,
After o data set is formatted in the
180 9660 standard (premastered), it can
be provided on a magnetic medium
such as Exabyte tape or on a writeable
CD-ROM to a duplicating plant for mas-
tering and production of replicate cop-
les. Commercial vendors offer this
service and can provide finished CD-
ROMSs in just a few weeks. Even for
small runs of enly several hundred
discs, replication of CD-ROMs, includ-
Ing labeling and packaging, costs only
about $4 to §5 per disc.

Write Once CD-ROMs

With a Write Once CD-ROM (WO
CD-ROM) recorder, one or a few copies
of a CD-ROM can be produced quickly
without the time and expense involved
with external mastering and replication

(_‘-{ many copies. As recently as two

. ears ago, the hardware, software, and
media for this process were relatively
expensive, Since then prices of all three
of these components have dropped.
They should continue to drop as maore
vendors enter the market and the de-
mand grows for WO CD-ROMs (also
known as “ane-off" CDs),

WO CD-ROM systems frem major
vendors such as Sony, [VC, Phillips, and
Kodak are currently priced from $8004)
to 515,000 for both the recorder and
[80 9660 formatting. software, Pinnacle
Micro has recently introduced a WO
CD-ROM recorder with seftware for
54004, and Ricoh and Yamaha are tu-
mored to be releasing systems in the
52000 price range, To creale an opera-
tional system, a CD-ROM recorder must
be connected to a PC, UNEX worksta-
tHon, or Macintosh with at least a
gigabyte of magnetic disk storage,

These systerms can write a CD in the
standard audio disc play time of about
T4 minutes, or at double speed (37 min-
utes), Newer systems may be able to
: ﬁcurd at quadruple speed. [t typically

. kes several hours, however, to transfer
data from tape, disk, or across a network
to the WO system and to redsganize

thiem before the relatively quick writing

process can take place,

In the past vear the price of blank
Write Once CD-ROMs dropped from
545 o §19, Because the same blank
discs are used to write Photo-CDs and
standard data CD-ROMs, If the Kodak
Photo-CD catches on with the general
public, the price should drop even more.

CD-ROM at NGDC

The first NOAA CD-ROMs were
produced at the National Geophysical
Data Center (NGDC) in 1988, Largely
because of CR-ROM, the total volume of
digital data distributed by NGDC has
increased by more than an order of
magnitude over the past 4 vears. Al the
same time, the number of magnetic
tapes distributed has steadily decreased.

Table 1. 5Selected CD-ROMs available

from NOAA'S national data centers

Mational Geophysical Data Center
- Solar Variability Affecting Earth
- Deean Drilling Program
- Aeromagnetics: Earth System Data
- Gravity: Earth System Data
- Global Ecosystems Data Base
- GOES Space Envirenment Monitor
- Marine Ceophysical Data
- Geophysics of North America
- Marine Minerals
- Glabal Vegetation Index Data

Mational Climatic Data Center

- International Stalion Meteorological
Climate Summary

- Marine Climatic Atlas

- Upper Air Climatic Atfas

- Histarical Climale Data and
Information

- Hourly Metesralogical and Solar Data

- Maorthern Hemispheric Upper Air
Observations

Mational Dceanographic Data Center
- ‘Glabal Ocean Temperature and
Salinity Profiles
- Geosat Allimeter Data (T2 GDRs)
from the Exact Repeat Mission
- Ceosat Altimeter Crossover Differ-

ences from the Geodetic Mission

Geodetic Mission, 30°5-72°5
- Deceanographic Station Profile Time
Series

- Geosat Altimeter Data from the |

Rapid acceptance of CD-ROM has been
the common experience of all three
NOAA national data centers, which now
offer users a growing list of environmen-
tal data products on CD-ROM (Table 1),

At NGDC some CD-ROMs have
been distributed with NGDC developed
saftware for data access, display, and
analysis. Others have been distributed
with commercial software or a combina-
tion of commercial and in-house soft-
ware, Still other CD-ROMs are distri-
buted without any software at all. Ini-
tally NGDC developed unique software,
packaging, and handling for each CD-
ROM product, Now the center is mowv-
ing towards a more standard method of
distribution. A general software package
that can access and display different
data 1ypes Is being developed.

NGDC currently distributes about
20 sets of mass replicated CD-ROMs.
[Mata on these discs span the range of
disciplines at the center and also in-
clude data from outslde agencles, Data
from other NOAA elements, from other
LLE, povernment agencies, and from
universitics have all been incorporated
on CD-ROMs produced by NGDC, De.
velopment of these products has been
funded by many sources both within
NOAA and from outsicde agencles.

some NGDC CDR-ROMs contain
single types of data, but most contain
multiple integrated data scts and soft-
ware, Unlike a sequential access me-
dium such as magnetic tape, CD-ROM
provides both large data volume and
random data access, This feature—and
the expectations and demands of per-
sonal computer users—has promoted
CD-ROM data products with integrated
data sets and data access software.

Develaping data access and display
software that can do everything for ev-
ervbody and run on any computer s
very labor intensive, time consuming,
and expensive, For some of the NGDC
CD-ROMs, the anly software ever used
with the data is the NGDC software
provided. In many cases though, scien-
tists want to input the data into their
soltware for display and analysis and are
interested in NGDC software only for
casy retrieval of the correct files.

NGDC has been using an in-house
Write-Once CO-ROM system for almost
two years. This system adds versatility

— continued on page T
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to our operations and allows us to pro-
vide more customized data services,
About 500 single copy CDs have been
written for a variety of purposes. They
are used to deliver data to the commer-
cial replicating companies, quality
control data before duplicat-

help documentation included on the
disc. They are developed to be as user-
friendly as possible, Through an object-
oriented methodology, a suite of
modules for access and display of both
data and data analyses has been created.
Since many af NCDC's CD-ROMs are
designed to replace existing paper

_______,ﬂ-;:—'—_—_—u-‘;?_:-_a_,& atlases, these CD-ROM;s in-

ing, test access and display = _ \Q\\ clude modules for display-
? CLIMATE DATA -

software, test new con- ARG \\ ing, contouring,

cepts for data products, /¢ el ' printing, and exporting

provide desktop data )
base management, I.';'
reorganize data sets, ||
and fill individual i
customer data re- b
quests. This last task is
the fastest growing use
for WO CD-ROMSs at b
NGDC and again demon-

strates the role of CD-ROMasa ——

successor to magnetic tape as a data
distribution medium.

CD-ROM at NCDC

The MNational Climatic Data Center
{NCDC) produced its first CD-ROM in
199{} as a cooperative effort among all
the climate agencies based in Ashe-
ville, Morth Carolina. This initial disc—
with data equivalent to a 70-foot stack
of paper weighing 1,5 tons—contains
detailed climatological summaries for
640 global sites and less detailed sum-
maries for 3000 other sites, Approxi-
mately 504 additional detailed
summaries are added to each annual
update, with the intent to cover the
entire globe by the mid-1990s, Given its
immediate success, development of ad-
ditional CD-ROMs was funded either as
NOAA initiatives or as joint efforts with
ather NOAA offices, Department of De-
fense organizations, or other govern-
ment agencies,

NCDC has traditionally provided
climatological data and products in
both paper and digital form. Over
B0,000 customer requests are currently
handled each year. CD-ROM §s a conve-
nient, inexpensive medium for provid-
ing customers with access to very large
data volumes or varied multi-parameter
climate analyses. In 1992 an estimated 2
terabytes of climate data were distrib-
uted by NCDC on CD-ROM,

All NCDC CD-ROMs are self-con-
tained with the requisite software and

bl Lrmariwian "/
I Sunate Juy Cymar -

|\ data analysis products,
|| Global CD-ROM at-
|| lases for the marine
[| and upper air environ-
/| ments are already
// available. A global
/4 tropical/extratropical
7 atlas will be available by
_==" mid-summer 1993 and an
— Arctic/Antarctic ice atlas will be
availahle by spring 1994,

To meet the needs of researchers
who require access to the basic data, a
second set of modules was developed to
provide access to orginal data on disc by
specific location, month, vear, period of
record, element, and atmospheric level.
The capability to export data to a user-
defined file is also provided, Developed
initially for hourly meteorological and
solar data, this system enables users to
browse through selected observations
from any of NCDC's climatological ob-
servation data sets. By mid-summer
1993 NCDC will issue a disc of global

daily data, with Russian his- e

CD-ROM at NODC

The first CD-ROM produced at the
National Oceanographic Data Center
(NODC) was a test disc of Pacific Ocean
temperature and salinity profiles. Dis-
tributed in 1990 to selected researchers
for testing and evaluation, this CD-ROM
was so well received that it prompted
demand for further ocean data CD-
ROMSs fromm NODC. The first major re-
lease was a glabal ocean temperature
and salinity data set on two CD-ROMs.
Containing over 3 million temperature
and salinity profiles (Atlantic and In-
dian Oceans on disc 1 and Pacific Ocean
an disc 2), this is NODC's most popular
CD-ROM data set, Numerous copies of
these CI-ROMs along with NODC-de-
veloped data access and display software
provided on floppy disk have been sent
to researchers around the world, Other
data sets issued by NODC to date in-
clude three multi-dise sets of altimeter
data from the U.S. Navy Geodetic Satel-
lite {Geosat) and one dise of Oceano-
graphic Station Profile Time Series data,

When NODC initially began CD-
ROM production; data sets were con-
verted to 150 9660 format (premastered)
and placed on 8mm Exabyte tapes.
These tapes were then sent to a vendor
to be mastered to CD-ROM, Before repli-
cates of the CD-ROM were produced,
two prototype discs (one-offs) were sent
back to NODC to be checked for errors.
Only after this quality check were repli-
cates ordered, delaying receipt of the
—..Finished discs by several weeks.

T el

torical hourly data avail- s
able by the end of the
year, /
Nearly all of
NCDC's CD-ROMs
have been produced
using an in-house
Write-Once CD-ROM
system. In addition to
premastering discs for
delivery to a replicating
company, this system is
used to praduce beta test copies
for user evaluation, software develop-
ment and testing, and management of
large data volumes that may exceed 10
gigabytes, Applying the methodology
used for distribution of original data, by
August 1993 the NCDC will be able to
handle individual requests for data on ¢
CD-ROM,

Dreeanographic \"‘\L
Smtion Profile Time Series % top CD-ROM recorder

Trmporrutiee, hival, pont At by
T ETRAT e i K [ periall,
D 1 T T SR

—- --'\}.,

Since acquiring a desk-

and associated master-
' ing software in Decem-
.=\ ber 1992, NODC has
/7 *"f,j/: I| been able to master
prototype discs in-

| house. These one-offs
=/ can be tested for errors
=/ before they are sent for

replication, saving time
= and money. With this desk-

top CO-ROM recarder NODC is
also able to service individual data re-
quests on CO-ROM, The first custom-
ized CD-ROM holding data sets
selectively retrieved from NODC archive
data files was completed in March 1993.
As MODC users become aware of this
new capability, WO CD-ROMs will un-
— continued on page 12
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Occanographic station profile

™ ime series on CD-ROM

The Mational Oceanographic Data
Center (NODC) and the World Data Cen-
ter A, Oceanography (WDC-A) have com-
piled from the NODC Oceanographic
Station Data File a set of oceanographic
data having repetitive samples at the same
locations for long time periods. These
oceanographic time-series data, including
temperature, salinity, density, and nutri-
ents, are available an a single CO-ROM,

The data set includes 27 North Pacific
sections; 56 Morth Atlantic sections; sec-
lions along coastal California taken as part
of the California Cooperative Oceanic
Fisheries Investigations (CALCOFI): 19
sections from ather ocean regions; and
observations from the 10 Ocean Weather
Stations. A preliminary list of reference
citations associated with these time-series
dala sets is also provided on the CD-ROM,
A data conversion module provided on
the CD-ROM enables these data to be
used with the ATLAST oceanographic data
display software developed by Dr. Peter
Rhines of the University of Washington,

A antact: NODC

Blizzard of '93 report and data
The Research Customer Service Group
of the Mational Climatic Data Center
(MCDC) has compiled an extensive report
on the March 1993 blizzard that has been
labeled the “Storm of the Century.” Titled
The Big Onel, the report includes a 4-page
narrative on the storm, prefiminary dam-
age estimates and casualty reports, and
data listings of weather abservations taken
during and near the time of the storm. In
addition, a complete digital file of over
56,000 weather observations is available
on magnetic tape, diskette, or over
Internet, The report is being updated and
expanded as new data are received.
Contact: NCDC (Climate Services)

Seismic reflection profiles
from the Gulf of Mexico

During the winter of 1982 and the
summer and early fall of 1985, the U.5.
Ceological Survey (USGS) collected ap-
proximately 30,508 line kilometers of seis-
mic reflection data in the U.5. Gulf of

exico Exclusive Economic Zone. This
fj‘ort was part of a USGS program to map
the EEZ in cooperation with the Institute
of Oceanographic Sciences of the United
Kingdom, Survey line spacing was about

Data products

and services

25 km in water depths exceeding 3000 m
and gradually decreased to about 5 km in
250 m water depths. Mo areas shallower
than 250 m were surveyed. Tracklines
were generally parallel to the trend of the
bathymetric contours, The data are from
four cruises of the R/V Farnella.

Digital bathymetric and magnetic
dala collected during the cruises are also
provided Lo complement the seismic data.
The data are in the standard MGD?7 for-
mat and are available on magnetic tape or
as part of the NGDC's entire collection of
digital geophysical data on the GEOQDAS
CD-ROM data set.

Contacl: NGDC

GEODAS CD-ROM update disc

The Mational Geophysical Data Center has
released an update to jts GEODAS CD-
ROM set of underway marine geophysical
data. The GEODAS Update Disc Version
2.01s now included with all new pur-
chases of the GEODAS set. It is also avail-
able separately as an update to previously

CONTACT POINTS

For further details ond ordering information
about any of the NOAA products or senvices
listed here or elsewhere in this issue of the
Earth System Monitor, pleose contact the
oppropriate source listed below,

MNational Climatic Data Center
(NCDC)
Climate Services:  Sotellite Sorvices:
704-271-4682 301-763-8399
FAX: 704-271-4876 FAX: 3071-763:8443

Matlonal Geophysical Data Center
(NGDC)
303-497-6958
FAX: 303-497-6513

Natlonal Oceanographic Data Center
(NODC)
202-605-454%
Fad: 202-606-4586

HDAA Earth Systemn Data Directory
202-606-5012
{Gerald Barton)
FAX: 202-606-0509

NOAA Central Library
Reference Services;
307-443-8330
FAX: 3071-443.0237

purchased GEQODAS CD-ROM sels, The
GEODAS Update Disc cantains new data
acquired and archived by NGDC during
1992, The total amount of new data cov-
ers 759,000 nautical miles of bathymetry,
magnetics, gravity, and seismic shot-point
navigalion from 354 cruises and includes
awver 3.5 million additional digital records.
The GEQDAS CD-ROM data set comes
with access software that enables users to
search for data by a combination of the
criteria: data type, institution, platform,
year of cruise, cruise identifier, and date
the cruise was added to the system,
Contact: NGDC

Climatic summary of the Red
Sea and adjacent waters

The Mational Climatic Data Center
has completed the Regional Study of the
Red Sea and Adfacent Waters, Funded by
the U5, Nawvy, the Study is the second in a
three-volume series of marine climatic
summaries for Southwest Asia, The first
volume covering the Persian Gulf is al-
ready available; the third volume covering
the Guli of Aden and offshore Somalia will
be available later this year, The Red 5Sea
study includes monthly analyses of air and
sea temperature, cloudiness, ceiling/visibil-
ity, wind, wave height, and surface cur-
rents for the marine environment as well
as climatic summaries for 11 coastal sites,
Contact: NCDC (Climate Services)

Solar data on CD-ROM

The Mational Geophysical Data Cen-
ter has issued CD-ROMs that contain solar
radio noise burst data and neutron moni-
Lor data. Solar radio noise bursks are emis-
sians from the sun that are measured in
radio wavelengths. Since 1960 ground
pbservation stations have been recarding
these solar emissions at both discrete and
sweep frequencies. The NGDC has as-
sembled their holdings of these data (62.8
megabytes) grouped by year and written
as ASCI| text files on ane CO-ROM.

Meutron monitor counts abserved on
earth vary inversely with the sunspot cycle
and provide an indirect way to track salar
aclivity, Some detectors have been record-
ing since 1953 providing data sets that
span nearly faur solar cycles, All neutron
manitor data currently held by NGDC,
which were collected at stations over a
wide range of latitudes and longitudes, are
now available on a single CD-ROM.
Contact: NGDC
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Second NOAA Data Quality and Continuity Workshop

The Second NOAA Data Quality and
Continuity Workshop was held in Rock-
ville, Md., on April 19-20, 1993, The
workshop was organtzed by Tom Karl,
Senior Scientist, and Dave Easterling of
the National Climatic Data Center, Ob-
jectives were to continue discussions
begun at the First NOAA Data Quallty
and Continuity Workshop held in April
1991 {Workshop on the Quality and Conti-
nuity of Environmental Data, R, Reeves
and V. Derr, cds.), to review the status
of problems identified at the first meet-
ing and to cutline possible solutions to
beth old and new preblems.

Data quality and continuity prob-
tems typically arise when data collection
or data processing procedures change.
All observing systems are potentially
subject to these types of problems. Seri-
ous questions about instrument and
field experiment design, operating envi-
ronment, and sampling technigques
need to be addressed early in the life
cycle of a project, Anticipated applica-
tions of the data may also have a bear-
ing on data guality requirements, e.g.,

weather versus climate applications.

Workshop presentations were given
on ASOS (Automated Surface Observing
System), the Cooperative Network,
MEXRAD, radiosonde observations, Ma-
tienal Meteorolegical Center model
reanalysis, satellite monitoring, trace gas
moenitoring, solar monitoring, living
marine resources, sea level measure-
ments, ocean buoy data, XBT (expend-
able bathythermograph) data, and
COADS (the Comprehensive Ccean-
Atmosphere Bata Set). The workshop
identified "NOAA Champions” to pro-
mote solutions or interim measures for
each of the outstanding issues, Their
contributions will be used in NOAA
initiatives and brought to the attention
of senior NOAA management, A report
of the workshop will be issued.

Since the workshop, the Climate
Research Commitiee of the MNatlonal
Academy of Sciences has agreed to spon-
sora 12-18 month Panel study to de-
velop a Matlonal Data Quality and
Continuity Policy for climate-related
data: B

CD-ROM, from page 10}

doubtedly become a more important
data distributien medium.

CD-ROM data sets planned for fu-
ture release include an updated version
of the Global Occan Temperature and
Salinity Proflles with associated nutrient
data. NODC also plans to issue CI-
ROMs of the large Marine Envitonmen-
tal Buoy (wind/wave) database, monthly
mean sea level data sets, and new ocean
climatolegy data sets being prepared by
NODC's research group under the direc-
tion of Sydney Levitus. Furthermore,
NODC plans to substantially reduce the
size of its paper archives by digitizing
documents and putting them on CD-
ROM for in-howse use,

Conclusion

CD-ROM has many advantages.
Each disc contains large volumes of
spatial and temporal data that can be
taken off the shelf and sent to a cus-
tomer quickly and easily. Disadvantages
are that the data may not be the most
current, and an individual disc may

contain more data than a customer re-
ally wants.

In addition to their dissemination
through the mail, CD-ROMs are also
contributing to the NOAA effort to
place large volumes of data online for
direct user access. Servers with attached
CD-ROM drives can casily be accessed
through bulletin boards and other sys-
temn interfaces via modems and wide
area network connections.

Technology, pricing, customer ac-
ceptance, and customer demand all
drive the CD-ROM market. Over the
next few years the NOAA national data
centers expect to make increased use of
both Write Once CD-ROMs and mass
replicated CI3-ROMs to provide users
with low cost access to their environ-
mental data archives. Each of the cen-
ters has projects underway to place thelr
maost heavily used data files on CD-
ROM. As they are released, new CD-
ROM data sets will be announced in the
Earth Systern Monitor,

Further information about CD-ROM
data products of NOAA's national data
centers is available from the centers at
the contact points listed on page 11, B
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