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Final Report of the
NODC/ERL Workshop on Ocean Data Files
13-14 June 1988

I. INTRODUCTION

The National Oceanographic Data Center (NODC) and the
Environmental Research Laboratory (ERL) hosted a workshop on
Glcbal Ocean Data Files on 13-14 June 19838 in Washington, D.C.
The workshop, which was chaired by Irving Perlroth (NODC),
brought together 26 representatives from operating activities of
the National Oceanic and Atmospheric Administration (NOAA)
including the Atlantic Oceanographic and Meteorological
Laborateory (AOML), ERL, the Geophysical Fluid Dynamics Laboratory
(GFDL) , the National Ocean Service (NOS), the National Weather
Service (NWS), the Office of Oceanic and Atmospheric Research,
and NODC; from activities of the U.S. Navy including the
Institute for Naval Oceanography (INO), the Naval Ocean Research
and Development Activity (NORDA), the Naval Oceanographic Office
(NAVOCEANO), and the Office of Naval Research (ONR); and from
other interested groups at Compass Systems Inc., the Marine
Environmental Data Service of Canada (MEDS), the National Center
for Atmospheric Research (NCAR), and Planning System Inc. (PSI).

In his opening remarks, Greg Withee (NODC) noted that the
proposed cbjectives of this workshop were to discuss the general
subject of ocean data archiving and distribution, and
specifically to focus on two areas:

1) the development and maintenance of a continuously-
updated, scientifically quality-controlled, global
temperature/salinity (T-S) data base. This data base
would rely on both real-time and delayed-mode data
sources and might be available on-line.

2) the development of a comprehensive and
scientifically quality-controlled data base of
historical hydrographic station data which might be
distributed on a compact disk with read-conly memory
(CD-ROM) .

Withee noted that there are several advisory groups that have
recently been formed tc review and provide guidance to data
mananagement development efforts. The Committee on Geophysical
Data of the National Academy of Sciences (NAS) is serving as an
advisory group to the Interagency Working Group on Data
Management for Global Change. This NAS committee, which is
chaired by Dr. Ferris Webster (University of Delaware), has also
agreed to advise NODC. A scientific subpanel for this purpose
has not yet been formed. & NOAA Data Management Council, chaired
by Greg Withee, has also recently been formed.



As a result of increased interaction with the academic research
community, NODC has become involved in several new data
management development efforts including the Joint Environmental
Data Analysis (JEDA) Center with Scripps Institution of
Oceanography (S5I0), the NODC Ocean Science Information Exchange
(NOSIE), collaboration with Barney Walsh of University of Miami
in compiling a data base of historical ocean pigment
observations, with Glenn Flierl of Massachusetts Institute of
Technology (MIT) in planning for Global Ocean Flux Study (GOFS)
data management, and Ferris Webster of University of Delaware in
planning for World Ocean Circulation Experiment (WOCE) data
management and the Joint Center for Research on Management of
Ocean Data. It will be proposed that WOCE adopt the JEDA model
in development of an Atlantic thermal data analysis center under
the direction of Bob Molinari (AOML).

NODC is currently linked to several cocean data management and
research activities via networks and more network connections are
planned. Active data acquisition efforts have resulted in more
data arriving at NODC in a more timely fashion than in the past.
Half of the data arriving at NODC are now in a master file within
45 days. The quantity of data added to the archives in the last
decade justify an update of the Levitus atlas. In 1985-86 alone,
the archives increased in wvolume by 30 percent.



ITI. ONGOING TIMELY DATA PROCESSING

A. Real-time Update/Quality Control - Paul Friday/Roger Bauer
(Compass Systems, Inc.)

The NOS Office of Ocean Services, in cooperation with the Ocean
Products Center (OPC), is focusing on the real-time data stream
and as part of its ocean monitoring mission, is taking the lead
in providing end-to-end real-time data management. Problems that
are currently encountered in this area are:

1) not all useful data are entered intoc the real-time
data stream,

2) some data in the stream are not useful because of
deficiencies in cuality,

3) from an operational perspective, data perish if they
arrive too late.

Issues:

1) There is a need to maximize utility of existing data
(especially since there are minimal funds for new
observational systems). To this end an inventory of
all federally funded data sources (mostly fixed
platforms) is currently being compiled. Sources are
being judged on the basis of data quality. Eventually
the inventory will include international, state, and
local data sources as well.

2) Non-standard formats are a problem for some data
handled by Argos. There is a need to expedite
reformatting so that these data can be entered into the
Global Telecommunication System (GTS).

3) Quality of real-time data is being improved by the
implementation of the Quality Improvement Profile
System (QUIPS) 2 at OPC. The Fleet Numerical
Oceanography Center (FNOC) is also performing quality
control (QC). QC should be performed as close to the
source as practical. This should be interpreted as
distribution of effort, not duplication of effort.

OPC Objectives:

1) Provide for operational QC of all marine
observations which impact NOAA's ability to generate
forecast guidance.

2) Ensure dissemination of marine data and products on
the GTS.



3) Monitor all marine forecast guidance dissemination
from the OPC/National Meteorological Center (NMC)
complex.

4) Interactively generate global and regional marine
forecast guidance products and analyses.

The QC operations at OPC are being phased in over three or more
years (1988-90). There are both automated and interactive parts
to the QC process.

Discussion:

Roy Jenne (NCAR) cautioned that any modifications or deletions to
the real-time data stream should be reversible. He recommended
retaining a copy of the original unaltered data.

Paul Friday pointed out that NOS needs to expand into biological
and chemical data for coastal applications and GOFS.

Warren White (SI0) wanted to know if problems detected by the QC
process were investigated in an effort to correct the problems at
the source. For example, in the case of expendable
bathythermographs (XBTs), research vessels experience
significantly fewer probe failures than Voluntary Observing Ships
(vos). This is probably due to the improper handling and storage
of probes before launch. The age of the probes is another factor
in failure rate. Pressure measurements from drifting buoys also
exhibit suspiciously high failure rates. Roger Bauer indicated
that such remedial efforts are being undertaken. Sydney Levitus
(GFDL) noted that some data problems could be detected almost
immediately aboard ship by comparing new observations with
historical climatology.

Roger Bauer reported that Master Oceanographic Observations Data
Set (MOODS) is no longer being regularly updated. NAVOCEANO has
assumed responsibility for MOODS, but they plan to update it only
when their needs dictate. Furthermore, only about 40% of the
newly acguired data are unclassified; more should be.

B. Monthly Models - Ants Leetmaa (NWS)

Global sea surface temperature (SST) analyses are constructed
using data from many sources. For many parameters, cbservational
data are too sparse. In some cases (e.g., wind fields) we must
rely on models to fill in gaps in observational data.

An ocean model assimilates SST observations and is forced by
model winds; the ocean response provides fields of sea level,
temperature, and velocity. Future plans are to provide weekly
products (at present they are provided monthly) to expand the
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area of coverage to the entire Pacific basin, and to begin
assimilating sea level and current data.

The Ocean Analysis System's ocean global circulation model
extends from 30 8 to 50 N and has a one~third degree N-S5 by one
degree E-W grid with 27 depth levels. Real-time SST input comes
from XBTs, Advanced Very High Resolution Radiometer, drifting
buocys, etc. XBT cobservations appear to be fewer for 1988 than
for previous years. Delayed-mode data come from moored current
meters and the Navy's geodetic satellite (GEOSAT) altimetry.

A comparison between model output and observed currents are quite
good (especially when assimilation is used to correct the model).
Model sea level compares favorably with Klaus Wyrtki's
(University of Hawaii) tide gauges and GEOSAT. Interannual
surface dynamic height wvariability as revealed by the model
between 5 N and 5 S is consistent with the hypothesis of White
and Pazan (SI0) that off equatorial Reossby waves are related to
El Nino and can be used as a forecasting aid.

C. Temperature/Salinity Project Overview - Ron Wilson (MEDS)

Ron Wilson observed that we all have the same objective of
wanting to understand what is going on in the ocean.
Observations and modelling are both needed. Since we are never
going to have "enough" data, we should save all that we can.
However, he cauticned that output from numerical meodels will
rival satellite observations in terms of data volume.

T-S5 project goals:

1) To create, from real-time and delayed-mode sources,
a timely and complete data base of ocean temperature
and salinity data of known quality in support of the
World Climate Research Program and of national
requirements (e.g., fisheries) for these data.

2) To improve the performance of the Intergovernmental
Oceanographic Commission (IOC)/International
Oceancgraphic Data Exchange (IODE) system by exercising
the data inventory, data management, and data exchange
mechanisms as they are intended to work and
recommending changes where necessary to meet national
and international requirements.

3) To demonstrate through a widely distributed
monitoring report produced on a regular basis (e.g.,
quarterly), the performance of the IODE system of world
data centers (WDCs), responsible national oceanographic
data centers, and national oceanographic data centers.
It may turn out that the system does not work and that
it is impossible to make it work. We need to identify
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and demonstrate the problems.

4) To improve the state of historical data bases of
oceancgraphic data by developing and applying improved
QC systems to these data bases.

5) To distribute copies of the data base or portions of
it to interested users and researchers in forms
compatible with modern computer technologies.

Discussion:

The attendees agreed that data that have been converted to a
common format are much more likely to be used. The initial goal
would be to get all delayed-mode data into the data base within
six months of cbservation; then they would be available for
modellers and other users.

With regard to QC, Ron Wilson noted the need to develop improved
climatologies. Bob Molinari expressed skepticism about the
guality of salinities made available in "real-time"; raw salinity
profiles must be calibrated before their accuracy can be assured.
Warren White cautioned that even data that have been subjected to
QC are not to be trusted.

D. Future JEDA Projects - Steve Pazan

The JEDA Center is based on the belief that distributed data
management, which involves those actively doing research with the
data, leads to better guality data.

At present, objective analysis techniques are used to construct
the fellowing monthly products for the tropical Pacific:

1) Data distribution maps

2) Normalized error maps

3) Sea surface temperature

4) Average temperature (0-400 m)
5) Depth of 14 C isotherm

6) Dynamic height (0-400 db)

These products are being compared to model output and independent
observations (e.g., GEOSAT).

JEDA plans to expand analyses to the entire Pacific for WOCE. A
monthly climatology will be developed; El1 Nino periods will be
segregated first. The procedure will employ robust regression
techniques and median filtering; the median of a population is
much more resistant to outliers than the mean.

The availability of observed salinities will allow significant
improvement in the computation of dynamic height.
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A paradigm for future JEDA Center activities was presented. 1In
situ data will be subjected to QC and analyzed to determine
temperature, salinity, dynamic height, and currents. These
fields will be used in verification of analogous fields derived
from remotely-sensed observations and those derived from ocean
models. The intercomparison between cbservations and models will
allow the production of research-quality mesoscale-resolution
products.

Discussion:

With regard to QC, it was suggested that artificial intelligence
or expert systems might help with the more routine QC procedures,
especially for voluminous data sets. Roger Bauer noted that
institutional QC procedures (as well as those employed by an
intelligent system) become obsolete over time. He cautioned that
artificial intelligence is no panacea. Ants Leetmaa gquestioned
the need for data centers to perform QC. He observed that
quality involves very subjective judgement; most researchers
will want to do their own QC in any case. Even when QC is
performed, it is important to save the original data. 1In this
regard Steve Pazan reminded the group of the need to transfer
data to modern media before the original medium becomes cbsolete.

Roger Bauer suggested that climatologies need to be made
dynamically consistent; they should not be merely a statistical
representation of the cbservations. However, Sydney Levitus
countered that the dynamics are still not completely known, which
accounts for part of the problem with present model predictions.

E. Continuocusly Updated Data Base - Chris Noe (NODC)

The envisioned continuously updated data base (CUDB) is
characterized by being "on-line," accessible via networks, and
interfaced to QC. The data base is to retain only the "best"
version of the data; a suggested data replacement hierarchy was
presented. An integrated inventory will provide indexed access
to the data.

Why is a CUDB needed? Users require access to large datasets.
The existing system at NODC is not well integrated; multiple
archives confuse the users and invite duplication of data and
inventory entries. The system is not adequately responsive to
the user and has poor editing access. HNoe felt that the current
practice of grouping data by cruise is outmoded. The CUDB schema
is based on the station model (i.e., vertical profile is the
basic unit).



Discussion:

Someone cautioned that there is still a need to be able to
identify and retrieve data from an individual cruise. Roy Jenne
urged that only exact duplicates should be purged, otherwise the
objective choice of which entry to purge might be incorrect.



III. DELAYED-MODE DATA PROJECTS
A. MOODS Update - Bill McQueary (NAVOCEANO)

MOODS will consist of all T-S profile data from NODC as well as
classified data not at available from NODC. Perhaps products
generated using the complete (i.e., including classified data)
MOODS archive could be unclassified.

MOODS Update (continued) - Eugene Molinelli (PSI)
Objectives of MOODS project include:

1) accommodate all data available in MOODS plus data
from other sources including high resolution data,

2) allow generation of existing products (e.g., General
Digital Environmental Model) plus new products,

3) permit updates and editing,
4) permit flexible and efficient data retrieval,
5) achieve computer independence.

The data base consists of two files: a header file and a data
file. The system supports two formats, FEB or MOODS format, but
not all fields in MOODS.

Discussion:

The attendees were pleased that NODC would be the outlet for
unclassified MOODS and urged that the efforts for
declassification continue.

B. Historical Data QC - Sydney Levitus

In all cases QC procedures should be documented (preferably
published). Data errors can be grouped into two classes: 1)
impossible wvalues and 2) suspicious wvalues. Vertical stability
provides a useful QC tool for quality checking hydreostation data.
In checking the NODC archive, data from certain countries (e.qg.,
USSR) seemed more error-prone than others. The fact that NODC
retains source information such as country and ship with the data
in their master files makes such intercomparisons possible.

Analysis of the "cleaned-up" Levitus data base indicates that the
ocean T-5 characteristics are changing over time. The Panularius
time-series (near Bermuda) shows two abrupt changes in 1%64 and
1969. Cooling and freshening has occurred at 50 W between 30 N
and 40 N.



Although there has been a significant increase in the data
holdings at NODC in the last decade, there are still many old
data missing. These need to be obtained. Even though the old
data may be of dubious quality, with enough of them, the major
signals in the historical record may be resolved.

Discussion:

The importance of such "cleaned-up" data bases, as that assembled
by Levitus, to identifying and correcting problems in the
observational system, to numerical modelling efforts, and to
detecting global climate trends is fully appreciated and
enthusiastically endorsed by the attendees.

C. CD-ROM Project and Possibilities - Pete Topoly (NODC)

It is proposed that a CD-ROM may be prepared which contains
subsurface thermal data. Beyond that, there is still much to
decide:

1) type of data: digital/graphical/both

2) distribution: global/single ocean/time-series
3) sensors: Nansen/XBT/MBT/STD

4) access: data only/indices/both

5) organization: spatial/temporal/sensors

6) software: retrieval/display/commercial

7) format

The tentative plan is to include all subsurface thermal profiles
except mechanical bathythermographs (MBTs) from 1940 to the
present. The CD-ROM will contain indices to expedite search and
retrieval. Some applications software will be provided
separately to extract data and display index counts and summaries
of the data.

Discussion:

There were some reservations expressed about the choice of CD-
ROM as a storage medium. Admittedly, searching and retrieving
data from a CD-ROM can be very slow, but this standard medium
offers the advantages of relatively low cost, convenience, and
high-capacity. It was suggested that if NODC puts comprehensive
data files on a CD-ROM, the users will develop their own access
and display software. This software might then be shared (with
distribution via SFPAN).
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Demonstrations:

There were demonstrations of a U.S. Geological Survey CD-ROM
showing Geological Long Range Inclined Asdic (GLORIA) data
{revealing a river-like feature on bottom of Gulf of Mexico), and
a National Aeronautics and Space Administration (NASA) CD-ROM
showing Coastal Zone Color Scanner image data.

D. Data Access - NOSIE/SONIC
SONIC/OCEANIC - Jim Churgin (NODC)

The SPAN (Space Physics Analysis Network) Ocean Network
Information Center (SONIC) is the first version of an on-line
ocean information system developed at the University of Delaware.
(The next and improved version will be called OCEANIC.) Access
is wvia SPAN, OMNET, or dial-up modem. In the demonstration of
SONIC, Jim Churgin showed graphical presentations of some North
Pacific time-series (repeated hydrographic sections near Japan),
WOCE proposed track lines, and a sample ocean product (O'Brien
wind stress vectors). Text string search capability allows one
to selectively retrieve entries.

NOSIE - Doug Hamilton (NODC)/Jan Ward (NODC)/Jim Churgin

The demonstration of the NODC Ocean Science Information Exchange
(NOSIE) system by Jan Ward included access to a user-gueriable
archive summary.

E. HODC/SIO Hydrosearch - Pete Topoly/Mike Simmons (NODC)

Mike Simmons demonstrated the SIO-developed Hydrosearch system.
In the future it may be possible to access this system from
NOSIE. It may also be possible to by-pass NOSIE and access
Hydrosearch directly via SPAN or OMNET. Hydrosearch is not
currently self-explanatory (i.e., user-friendly), but it has a
user's guide.

F. INO Introduction - Greg Han (INO)

The Institute for Naval Oceanography (INO) is a University
Corporation for Atmospheric Research (UCAR) institution at the
National Space Technology Laboratory funded by ONR. The mission
of INO is to develop and implement global eddy-resolving models
for Navy applications. Greg Han is working on the problem of
providing access to needed ocean data from existing national
sources. INO is likely to become a major user of these data
sources. INO needs a state-of-the-art data handling system.
There is also a need for much cross-fertilization with the
academic community.
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Han is in the process of visiting most national facilities
involved in data handling activities: Compass Systems, Inc.,

ERL, FNOC, Georgia Tech Research Institute, Goddard Space Flight
Center (GSFC), Jet Propulsion Laboratory, NCAR, National Climatic
Data Center, NMC, NOAA/Ocean Applications Group, NODC, NAVOCEANO,
Navy Post-Graduate School, SI0, UCAR/UNIDATA, University of
Delaware, University of Miami, University of Washington, and
University of Wisconsin.

To date Han is most impressed with the NASA Climate Data Systenm
(NCDS) at GSFC. HNCDS deals mostly with satellite data. The
catalog is based on the Oracle data base management system. Each
data set is accompanied by a format translator which converts to
Common Data Format.

Han has observed that are many groups working on the data
management coordination problem; several are in the Navy. The
Earth Science and Applications Data Systems initiative is
attempting coordination within NASA.
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IV. DISCUSSIONS
A. Temperature/Salinity Project - Ron Wilson

The following issues were identified for the proposed T-S project
during the previous presentations:

1) Parameters to be included in the data base:

Should we include salinity? Someone noted that we do not even
have thermal data adequately compiled and organized yet.
However, salinity is important in the upper ccean where T-5
properties are highly variable. Physical oceanographers would
not be the only beneficiaries of the inclusion of salinity.
Fisheries can utilize salinity data. Modellers would benefit
from good salinity data for boundary conditions (infer
precipitation, thermchaline forcing, etc.).

Roy Jenne suggested that we should call for more in situ rainfall
cbservations. Ants Leetmaa noted that atmospheric models predict
rainfall.

Instruments, such as the expendable conductivity-temperature-
depth (XCTD) profiler, need to be checked out for accuracy. Bob
Molinari stated that salinity sensors should not only include
XCTD, but alsc surface thermosalinocgraph data.

Even with XBTs, we need to study and develop the optimal sampling
strategy. Bob Molinari wondered how useful the existing models
might be in helping in the design of sampling strategies. The
tropical models are inappropriate in mid-latitudes.

Should we include current velocity? Ants Leetmaa noted that the
Acoustic Doppler Current Profiler (ADCP) is now an operational
sensor. However, Jim Churgin reminded the group that there was
much disagreement on the utility of these data. Furthermore,
there is trouble with assimilating these observations into
models, since they are contaminated by non-baroclinic motions.
Bob Molinari noted that in comparisons with PEGASUS profiles,
AOML concluded that the ADCP is good to within 10 cm/s. Ants
Leetmaa observed that once again data usefulness depends on what
one intends to do with the data.

2) Time frame to start project:

Greg Withee asked what time constraints are being imposed by WOCE
on the JEDA effort? Warren White and Steve Pazan indicated that
NODC should be prepared to send thermal data for the entire
Pacific to SIO in October. Chris Noe expressed some concern over
being able to meet this schedule. Subsequent discussions have
delayed the start for this expanded effort to December.
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3) Time frame of data availability:

The real-time data will be merged with available delayed-mode
data and the CUDB will initially be updated every two months.
This update frequency should eventually be increased to weekly.

We should initially strive to have most delayed-mode data into
the data base within six months. Over time this lag should be
reduced to one month,

4) Data flows:

Sydney Levitus emphasized that we need to get all the data in.
Station data alone are too sparse. Roger Bauer noted that a
major potential benefit of archiving real-time data will be
realized if the data are monitored to correct problems in the
observational system. He expressed the sentiment that NODC
should be located with an operational analysis center.

There are many problems with the GTS data stream. There appears
to be an inconsistency between the amount of data entered and
that which is subsequently captured downstream. Roy Jenne noted
that approximately 10-15% of the data are apparently lost. Some
data are entered many times. There is a need to do a better job
of monitoring the system to determine the causes. Scott Woodruff
(ERL) indicated that ERL saves all rejected duplicates to study
this problem. Roy Jenne reiterated that only exact duplicates
should be rejected. Ron Wilson indicated that at MEDS they save
everything and only flag duplicates. Roy Jenne noted that many
of the erroneous data in GTS can be attributed to erroneous
positions. Perhaps we should think about modifying the GTS codes
if they contain features that continue to create confusion.

5) Quality:

Should we include all sources of thermal data, such as drifting
buoys with thermistor chains, etc.? There are important
differences in data gquality, principles of sensor operation, etc.
Ants Leetmaa contended that for any particular parameter, we need
to use all available sources in spite of varying accuracies.
Roger Bauer cautioned that we should be careful here because the
avallability of any model output (regardless of guality of input
observations) can affect the policy makers and have far-reaching
consequences. Also, the in situ data are being used as ground
truth for satellite cbservations. Steve Patterson (NODC) asked
whether it will be possible to identify sensor type in the T-5
data base? Roger Bauer answered that this wouuld not be possible
for the data captured from GTS because sensor type is not
indicated in the transmitted message. There needs to be
additional supporting documentation with the data.
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Flags that are added by QC efforts at FNOC and/or NMC are not
presently accommodated at NODC and are consequently lost. Since
subsequent analyses might benefit from these flags, an effort
should be made to preserve them.

All agreed that QC should be applied as early as possible within
the data stream. However, there is a need to build up
climatologies before we will be able to do this very well. There
are regional variations in climatology that need to be considered
in QC. There may be a role for expert systems. Sydney Levitus
felt that we will be able to address this issue better after we
have computed more statistics on larger data bases. We should
retain data judged as suspect because not all suspicious values
are actually bad. On the other hand, Steve Patterson pointed out
that many oceancgraphic cruises purposefully seek out
"anomalies", such as fronts and eddies, to sample in detail.
Therefore, climatologies may be based on historical data bases
that contain a disproportionate amount of these types of
observations. Levitus agreed and cited the deep high-salinity
"Meddies" as an example. Roy Jenne contended that in the case of
bad position or date, the value should be corrected, not merely
flagged. Roger Bauer suggested that a CD-ROM could contain
bathymetry and an atlas of climatology. Bob Molinari agreed and
noted that he still takes a paper atlas to sea as a first check
on data quality.

6) Formats:

Roger Bauer expressed concern that the rules governing the use of
the Binary Universal Format for Records (BUFR) have not been
defined and officially approved by the World Meteorological
Organization. This format will eventually have important impact
on the T-5 project. If we are to start this year, we have to
take the initiative; we can't wait.

7) Products:

It was noted that a prototype bulletin of graphical products
called Ocean Climate Environmental Analysis News (OCEAN),
distributed by NODC, has been well-received by the ocean
community. One notable reaction to the bulletin was that people
wanted access to the gridded data used to generate the products.
(OCEAN has subsequently evolved into the Climate Diagnostics
Bulletin: Delayed Mode Ocean/Atmosphere Analyses, distributed by
the Climate Analysis Center of NOAA.)

Any proposed salinity products will likely be gappy because of
sparse data coverage.

Greg Han noted that INO modelling applications will need data
products rather than original data. One objective is to upgrade
the quality of FNOC analysis products. Roy Jenne expressed
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concern that shared processing gives SST responsibility to the
Navy. A lot of NESDIS (National Envircnmental Satellite, Data,
and Information Service) expertise in SST products is being
abandoned.

How do we decide which model output to archive? Warren White
expressed concern that operational models tend to be kluged
together to try to deliver a product as soon as possible. Hence,
it is not clear that they merit archiving. Bob Molinari cbserved
that NODC is not adequately handling in situ observational data.
These data should be the first priority. Does it make sense to
even consider archiving model output?

Benefits:

The attendess agreed that benefits to be derived from the
proposed T-S data base iclude the following:

1) Monitoring the data system will potentially improve
its effectiveness of cbservational system.

2) More process coriented studies will be possible with more
timely and comprehensive information on data already
collected.

Implementation:

Bob Molinari asked how the groups participating in the T-5
project (e.g., MEDS, NODC, SIO, AOML, etc.) will link together
and coordinate their activities?

Roger Bauer explained that currently the AUTODIN network, which
is a secure communications link, brings data into FNOC. FNOC
subjects the data to QC using QUIPS 1. The unclassified portion
of these data are sent via AWN to NMC where they are subjected to
further QC before they are injected into GTS. HNMC also receives
data from other sources (e.g., coastal stations, Geostationary
Observational Earth Satellite, international GTS, etc.) Aall U.S.
data are subjected to QC before entry into GTS. It is planned
that NMC should implement QUIPS 2, which does "context" checking,
by the end of 1988. NODC is currently receiving data directly
from FNOC wvia the Naval Oceanographic Data Distribution System
and from NMC, and in delayed-mode from many sources.

The modifications to the existing flow diagram would send data
directly to MEDS from FNOC and NMC. MEDS will perform QC and
send the result (GTS-prime) to NODC over SPAN. NODC will
reformat and merge GTS-prime with delayed-mode data and forward
appropriate subsets monthly to SI0 and AOML where additional ¢QcC
occurs as part of research efforts. The scientifically quality-
controlled data will be returned to NODC on a bimonthly schedule
to update the CUDB.
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The attendees advocated acceptance of the MEDS offer to QC data
because 1) it provides an automatic archive backup, and 2) the
additional QC might detect data problems that others miss.

Since Ants Leetmaa and others have a need for data on a weekly
basis, updates should eventually accommodate these needs. Bob
Molinari asked why update every two months, since the continual
addition of delayed-mode data means the data base will not be
stable for at least three years. This is to make data available
to outside users and to obtain timely feedback on effectiveness
of data sources. Of course, update frequency will depend to some
extent on resources available.

Scott Woodruff reported that the Comprehensive Ocean-Atmosphere
Data Set (COADS) is to be updated on three time cycles. Real-
time data will be summarized in monthly reports; delayed-mode
data will be merged and used to produce reports and summaries on
both a one-year and a five-year cycle.

B. Historical Data Validation Project - Sydney Levitus
1) Availability:

The ocean's T-S characteristics appear to be changing. Are the
changes that we see real? To answer this question, we need to
locate and preserve as much historical data as possible. For
example, some hydrographic data from the 1920's and some post-war
MBTs are not in the archive (See Appendix D). Once the data are
available, they can be analyzed. Scott Woodruff noted that there
are gaps in COADS during the world wars that might be filled with
data that have not yet been archived.

Regarding old data that are not digitized, how good are they? Is
going after these old data a worthwhile expenditure of resources?
Levitus reiterated that climate studies are limited by present
data availability. Even marginal data may be valuable. We
should initiate a pilot data recovery project to assess the
magnitude of effort required. Bob Molinari contended that this
should be a big effort, not a pilot project. He argued that
retrieving existing data must be less expensive than obtaining
new observations. Irv Perlroth reminded the group that the
Tropical Ocean and Global Atmosphere (TOGA) XBT program in the
tropical Pacific has demonstrated that such an effort can work.

Jim Churgin asked how NODC should prioritize data to seek out?
...by area?...by type? How should we deal with duplications?

Ron Wilson pointed out that some "duplications" may have been

purposefully obtained as "replicates."

Greg Withee suggested that we might select a group of people who
are interested in the acquistion of old data and who travel a
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lot. They might be successful in identifying and retrieving
these data. Also, NODC could produce plots showing what is
currently in the archive and distribute them for review as to
completeness. The Southern Ocean Center (S0OC) in Argentina might
be able to supply some help in digitizing some of the old data.

2) Quality:

The attendees agreed that QC is not a single process, but a
series of steps. Some things are best done during initial data
acquisition, others by data centers, and others by the
researcher.

Sydney Levitus reiterated his call for putting climatology based
on 5-degree square statistics on board ships to be used as a
preliminary quality check. Roger Bauer added that a bathymetry
data base should alsc be available. Both of these might be on
CD=ROM.

Greg Withee questioned whether, with all the long- and short-term
changes that have been described, it makes sense to develop a
climatolegy? What would be the minimum adequate averaging
interval? Another asked about potential biases introduced by
changes in technology (e.g., MBT to XBT)? Levitus responded that
we won't know the magnitude of such effects until we conduct a
careful study with as much data as possible.

With regard to QC, Ants Leetmaa reiterated that data centers
should just do the gross checking that is absolutely necessary.
Then distribute the data with a disclaimer. QC is too
subjective. Let each user apply his own criteria. Roy Jenne
also reiterated his contention that QC at the data center should
ensure that positions, dates, and mechanical things (e.g., format
conformity) are right. These should be corrected, not flagged.
Ron Wilson noted that in the case of drifting buoy data bad
positions cannot really be corrected, they can only be flagged.

Ants Leetmaa noted that although models might be helpful in QC,
it is inappropriate to extend the tropical ocean model into the
mid-latitudes.

3) Other data types:

Bob Molinari complained that wvelocity profile data (such as
PEGASUS data) and current meter data have not been assembled by
NODC. Jim Churgin couuntered that NODC does have a file of
current meter data, but since it is from diverse sources and
sensor types, he acknowledged that it is of widely wvarying
cquality and not "cleaned up" like the Levitus data set. Greg Han
cbserved that the data collectors's archiving requirement is
technically met when the raw data have been submitted to NODC;
subsequent improved versions of the data do not have to be
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archived and therefore frequently are not. Bob Molinari
suggested that more people might utilize the NODC current meter
data if they become aware that they are available. Warren White
felt that there is a need to archive ADCP data. He stated that
Dean Roemmich (SIO) will equip 10 VOS with ADCPs. These VOS will
also be equipped with automatic XBT launchers that have a 12-
probe capacity and this will allow the lone technician
responsible for launching the probes to get some sleep. White
encouraged NODC to produce plots showing the geographic
distribution of data holdings for various data types.

4) Products:

Sydney Levitus suggested that helpful products would be parameter
statistics and inventories of master files. These could show
annual and seasonal distributions, help determine important time
and space scales, and serve as a guide in QC efforts.

Anomalies defined relative to climatology obviously depend on
what one uses for a climatology. We probably can not all use the
same climatology. Roy Jenne argued that we want climatologies
that have good spatial resolution, but as we increase the
resolution the significance of the computed mean values
decreases. Steve Pazan felt that this dilemma illustrates an
advantage of the robust regression technique. Greg Han argued
that there is a need to compute many statistics of the
distributions, not merely means and standard deviations.

Sydney Levitus suggested that a CD-ROM product might include L
standard level data, T-5 relationships, and maps showing data
distribution. Greg Han was interested in a sampler of various

data types. Somecne reinterated that reading a CD-ROM is slow

and urged that efforts be made to optimize searching the disk.

C. Ocean Climate Data Management Workshop - Jim Churgin

Jim Churgin announced that an IOC workshop is to be held about a
year from now (i.e., spring or summer of 1989) somewhere in the
U.S. It will be concerned with improving timeliness and gquantity
of data exchanged internationally. It is anticipated that there
will be 20-25 speakers. The tentative plan is to start the
meetings with formal presentations to stimulate follow-up
discussions and recommendations. Greg Han noted that INO is also
sponsoring a workshop in the spring of 1989 on real-time data
flows. Han suggested that the IOC meeting might be held in
conjunction with the INO workshop. The potential for such a
joint meeting will be investigated.

Bob Molinari felt that there are already too many meetings and
questioned whether much could be accomplished with so many people
in attendance? It was noted that this workshop might provide a
good opportunity to distribute plots showing NODC data holdings.
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They would probably provoke some reaction. Roger Bauer also had
some reservations and asked what could be accomplished at this
proposed workshop that could not have been accomplished at the
February 1988 Integrated Glecbal Ocean Services System

(IGOSS) /IODE meeting in Monterey or at one of the past project-
specific (e.g., WOCE) data management meetings? Jim Churgin
responded that IGOSS/ICDE meetings consist mostly of data
managers. This proposed workshep is intended to provide an
opportunity for international dialog between data managers and
researchers on important data exchange issues. Furthermore, the
subject of this proposed meeting is broader than any single
project. Roy Jenne asserted that the proposed meeting needs to
‘be attended by those people who can actually implement efforts
and follow through to results. Someone also pointed out that new
proposals continue to emerge. For example, the T-S project
discussed at the present workshop was not even conceived until
after the February Monterey meeting.

Roger Bauer observed that past meetings have not been solving
problems. The issues before us now are the same issues ones that
have been before us for years. The recommendations coming out of
the April 1987 INO workshop were never implemented. The ones
coming out of this meeting may not be either. The structure of
such meetings is so ad hoc that there is no real responsibility
to follow through. Ron Wilson responded that he (MEDS) and
Withee (NODC) certainly intend to follow through. The T-S
project will be carried out; historical data will be actively
sought; IGO0SS and IODE data flows will be monitored. Community
feedback, such as being provided here, helps in tuning the
concepts and setting priorities.
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V. RECOMMENDATIONS
4. Temperature/Salinity Project

1) Give responsibility for real-time QC of GTS BATHY
and TESAC messages to MEDS. They need a SPAN link.
They should monitor and evaluate the performance of the
data links (e.g., monitor counts). Those who enter
data into GTS should communicate via a separate channel
what they entered.

2) Use the results of the QC efforts to identify and
correct problems in the data collection system.

3) Include salinity in the data base; carry out a
parallel effort in sensor (XBT, XCDT,
thermosalinograph, etc.) sampling network design.

4) Initially update the CUDB at NODC every two months.
Since Ants Leetmaa and others need data on a weekly
basis, update frequency should eventually accommodate
these needs. It is acknowledged that update freguency
will depend to some extent on resources available.

5) Strive to acquire delayed-mode data within six
months.

6) INO may archive global gridded fields.
B. Historical Data Validation Project

1) Recover as much historical data as possible. A
pilet effort should be started.

2) Exploit IOC/WDC system to identify and obtain data
from international sources.

3) Some old data will have to be digitized. Solicit
assistance from S0OC in Argentina.

4) NODC should put their data on a CD-ROM. The first
NODC "experimental" CD-ROM should be given a high
priority and hopefully completed this year

Suggestions on subsequent CD-ROMs include: bathymetry,
continental outlines, summary data (atlas), T-S profiles,
previews of data distributions, and a sampler of different
data types at NODC. Once NODC personnel have their "feet
wet" on how to produce a CD-ROM, all future CD production
efforts should closely involve the scientific community.
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C. General

1) NODC should retain the original data as well as the
quality-controlled set.

2) NODC should document (publish) QC procedures.
3) Climatologies need to be developed.

4) NODC should investigate the use of expert systems in
QC efforts.

5) NODC in conjunction with the scientific community
should develop a minimum set of standard products that
will be routinely produced (not to preclude others).

6) NODC should distribute plots of its data holdings to
community for review as to completeness.

7) NWoDC should keep velocity data in master files
(current meters, profilers, ADCP, etc.)

D. Unresolved Issues

1) Non-standard formats are a problem for some data
handled by Argos.

2) Only about 40% of data flowing into FNOC are
unclassified.

3) IGOSS messages do not indicate sensor type.
4) NODC should be located with an operational center.
5) MOODS is no longer being regularly updated.
6) Should numerical model output be archived?

7) Archives need to utilize modern exchange mechanisms
and modern storage media.

8) Rules governing the use of BUFR have not been
defined and officially approved.
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NODC/ERL
WORKESHOF ON OCEAN FILES

Room 406 - Universal Building
June 13-14, 19838

Monday - June 13 - 9:30 a.m.

I Welcome and Opening Remarks - Withee
LE, Ongoing Timely Data Processing
. 9:45am - Real-Time Update/Quality

Control - Priday/Bauer
10:05am - Monthly Models - Leetmaa
1l0:25am - Temperature/Salinity

Project Overview - Wilson
10:45am - Future JEDA Projects - Pazan
1l1:55am - Continuously Updated Data

Base = Hoe
LUNCH BREAEK - 12:30pm - 1:30pm

ITI. Delayed Mode Data Projects

1:30pm - Moods Update - Teague/McQueary/
Molinelli
1:45pm - Historic Data Q.C. - Levitus
2:00pm - CD-ROM Project &
Possibilities - Topoly
2:45pm - Data Access - NOSIE/SONIC - Ward/Churgin
3:15pm - NODC/SIO Hydrosearch - Simmons
5:00pm = ADJOURN



Tuesday - June 14 - 8:30 a.m.

IV. Discussions B8:30am - 12:00pm

§:30am — INO Introduction = Han
- Temperature/Salinity Project = Wilson/Perlroth
- Historical Data Validation Preject - Levitus
- Ocean Data Management Workshop - Churgin

V. Recommendations - 1:00pm



AFPENDIX B

NAME ORGANTZATION TELEFHONE E.MATT

Ants Leetmaa HWS /NMC/CAC 301/763-8227 A.LEETMAA

Bob Fish HOAA/NESDIS/ 202/673-5513 NODC.WDCA
NoDC FISH: :NODC*

Bob Molinari HOAR /ACML 305/361-4344 AOML.MIAMT

Chris Noe NOAA/NESDIS/ 202/673-5636 NODC.WDCA
HODC NCE: : NODC#*

Darrell Knoll NOAA/NESDIS/ 202/673-5518 NODC.WDCA
HoDC ENOLL: : NODC*

Doug Hamilton NOAA/NESDIS/ 202/673-5636 NODC.WDCA
NaDC DOUGLAS: : NODC*

Eugene Molinelli Planning 703/734-3439 E.MOLINELLI
Systems, Inc.

Gregory Withee NOAA/NESDIS/ 202/673-5594 NODC.WDCA
HoDC WITHEE:NODC#*

Gregory Han INO 601/688-2567 IND: :HAN

Irving Perlroth NOAA/NESDIS/ 202/673-5598 NODC.WDCA
HoDC PERLROTH: : NODC=*

J.R. Wilson MEDS 613/990-0264 R.WILSON.MEDS

James Churgin NOAA/NESDIS/ 202/673-5546 NODC.WDCA
NODC J.CHURGIN

DELCON: : CHURGIN=*

Paul Friday NOAA/NOS 202/377-5804 P.FRIDAY

Peter Topoly HOAA/NESDIS/ 202/673-5591 NODC.WDCA
NOoDC TOPOLY : :NODC#*

Phil Hadsell HOAR/NESDIS/ 202/673=-5600 NCODC.WDCA
HODC HADSELL: : NODC*

Roger W. Reeves HOAR/OAR/CAR 301/443-5381 M.HALL

Roger Bauer Compass 619/270-5230
Systens, Inc.

Roy Jenne NCAR 303/497-1215 R.JENNE

Scott Woodruff NOAA/NESDIS/ 303/320-6747 NOAA.CRD
ERL

Stephen Pazan SI0 619/534-3988 S.PAZAN

Steven Patterson HOAAR/NESDIS/ 202/674-5601 NODC.WDCA
NODC PATTERSON: : NODC#*

Steven Worley NCAR 303/497-1248 R.JENNE

Syd Levitus NOAA/GFDL 609/452-1215 S.LEVITUS

Thomas Kinder ONR 202/696-4441 T.KINDER

Warren White SIO 619/534-4826 W.WHITE

William McQueary NAVOCEANO 601/688B-5675

William Teague NORDA 601/688-4734 B.TEAGUE

* SPAN



ADCP
AOML
BUFR
CD-ROM
COADS
CUDB
EREL
FNOC
GEOSAT
GFDL
GLORIA
GOFS
GSFC
GTS
IGOSS
INO
IoC
IODE
JEDA
MET
MEDS
MIT
MOODs
NAS
NASA
HAVOCEANO
NCAR
NCDs
NESDIS

NMC
NOAR
NoDC
NOS
NOSIE
NWS
OCEAN
ONE
QPC
PSI
Qc
QUIPS
SIO
s0cC
SONIC
SPAN
S5T
STD

Appendix C
List of Acronyms

Acoustic Doppler Current Profiler

Atlantic Oceanographic and Meterological Laboratory

Binary Universal Format for Records

Compact disk with read-only memory

Comprehensive Ocean-Atmosphere Data Set

Continuously Updated Data Base

Environmental Research Laboratory

Fleet Numerical Oceanography Center

Geodetic Satellite

Geophysical Fluid Dynamics Laboratory

Geological Long Range Inclined Asdic

Global Ocean Flux Study

Goddard Space Flight Center

Global Telecommunications System

Integrated Global Ocean Services System

Institute for Naval Oceanography

Intergovernmental Oceancgraphic Commission

International Oceanographic Data Exchange

Joint Environmental Data Analysis

Mechanical Bathythermograph

Marine Environmental Data Service of Canada

Massachusetts Institute of Technology

Master Oceanographic Observations Data Set

National Academy of Sciences

Hational Aeronautics and Space Administration

Naval Oceanographic 0ffice

National Center for Atmospheric Research

NASA Climate Data System

National Environmental Satellite, Data, and Information
Service

National Meteroclogical Center

National Oceanic and Atmospheric Administration

National Oceanographic Data Center

National Ocean Service

NODC Ocean Science Information Exchange

National Weather Service

Ocean Climate Environmental Analysis News

Office of Naval Research

Ocean Products Center

Planning Systems Incorporated

Quality control

Quality Improvement Profile System

Scripps Institution of Oceanography

Southern Ocean Center

SPAN Ocean Network Information Center

Space Physics Analysis Network

Sea surface temperature

Salinity-temperature-depth profiler



TOGA

UCAR
VoS
WDC
WOCE
XBT
XCTD

Tropical Ocean and Global Atmosphere

Temperature - salinity

University Corporation for Atmospheric Research
Voluntary Observing Ship

World Data Center

World Ocean Circulation Experiment

Expendable Bathythermograph

Expendable conductivity-temperature-depth profiler



APPENDIX D

PRESENTATION VIEW

BY

GREGORY W. WITHEE



National Oceanographic Data Center

MISSION: TO ACQUIRE, PROCESS, STORE, DISSEMINATE, AND

1960

1970

1982

EXCHANGE GLOBAL OCEANOGRAPHIC DATA AND PROVIDE
DATA MANAGEMENT SERVICES

ESTABLISHED AS INTERAGENCY FACILITY UNDER
ADMINISTRATION OF U.S. NAVY

TRANSFERRED TO NOAA'S ENVIRONMENTAL DATAAND
INFORMATION SERVICE

INCORPORATED INTO NOAA'S NATIONAL ENVIRONMENTAL
SATELLITE, DATA, AND INFORMATION SERVICE




National Oceanographic Data Center

v/ INTERDISCIPLINARY - PHYSICS, CHEMISTRY, BIOLOGY
v/ INTERAGENCY - NASA, NAVY, NSF, DOI, EPA, DOT, DOS

v/ INTERNATIONAL - IOC, WMO, ICES, ICSU



OCEAN DATA MANAGEMENT

The strategic organization and operation

of

data handling functions

CONTROL

DATA HANDLING FUNCTIONS

ADVISORY GROUP(S)

REQUIREMENTS

PRIORITIES

STANDARDS

OBSERVE
COLLECT

TRACK

ACQUIRE

QUALITY CONTROL
VALIDATE

ARCHIVE

ACCESS
DISTRIBUTE
NETWORK




MAJOR ATA HOLDING
JANUARY 1988

DISCIPLINE VOLUME
i (GBYTES)
PHYSICAL
Buoy (Nrup/Mavel). . . . . .l . . 3:85
CURBRERT . o =70 iote o mmeife = 2.45
UCERNATATION 370 % 57 o baiails o 1425
SUBSURFACE TEMPERATURE. . . . . . . 0.67
SALINITY/TEMPERATURE/DEPTH. . . . . 0.83
DUHER & & ooa o a e o ) P
TOTAL PHYSICAL . . . . . 9.20
BroLoGICAL
FISHISHELLEISH. . . - » J00cfs » - 0.12
BENTHIC/INTERTIDAL ORGANISMS. . . .0.09
MaRINE BIRDS. . - . &% < o aile = = 0.05
PLANETEN, .o o o < = JREeoll. . o 0.03
OTHER . . M0 .o . L STl G 0.03
TOTAL BIOLOGICAL . . . .0.32
CHEMICAL
MARINE CHEMISTRY. . . . . . . . . .0.07
PoLLuTANTS/Toxzc SuBsTANces . . . .0.02
TOTAL CHEMICAL . . . . . 0.09

TOTAL DATA BASE. . . . . 9.61



NASA SPAN/Ocean Network

Lamont-
@ -
State
Jet Propulsion NASA Goddard Space
¥ Space Science Data Center
Rhode
(Naual PGS) BSanta ( GSFC )
arbara

NASA Johnson NASA Marshall

Space Center Space Flight Center
B e ¥




NODC CONNECTIVITY

FNOC
Global
Telecom.
System (GTS)
Sultland
NWS/NESDIS NOS/OPC

NASA
Goddard

Univ. of
Delaware
i \
WHOI
NASA

NSIBC ™1 Johnson
T

|

NGDC

Telenet
Users

NOS
Rockville
NMC/CAC
NCDC
— | WOCE Data
Darmstadt Planning
Office

NASA
Marshall

JPL

slo




NOSIE Menu Structure

{Top three levels)

General

= SPAN

= NODC

|_ Bulletin

beards

Data Catalogs/ User
Submission Inventories ¢ Services
General L4 Mastar | Ordaring
information ""_ata procedures
files
e Data B HI::L:LN' - User
f ;
gz data files T
| Support = Faymants
filas
Products Online user
& and =1 request
publications sarvicing®
.l Data
inventaries

*Not yet avalleble; module
under development.

NODC SPAN Information Exchange
The SPAN Ocean Network node of the
National Oceanographic Data Center, Washington, DC
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PACIFIC TOGA DATA FLOW

Non-U.S. National Participating Real-time
Oceanographic Research Oceanographic
Data Centers Institutions Centers-NMC, FNOC

oy

[ T JOINT ENVIRONMENTAL DATA (thermal) |
| ANALYSIS (JEDA) CENTER e

NODC SIO MGEthI
® Collect P ¢ oc + Ll

® Track ® Analyze Products
® QC
L2l 1 g% i a i
—' Level II-b data
sat for Pacific

Users

TOGA

SUBSURFACE

DATA CENTER

’ WDCA,
Level li-b Glabaliata Sat%"mwmw/

TOGA users Users

NODS - Natignsl Oceancgraphic Data Center
510 = Seripos Institutien of Oceanography
FNOC - Flast Numerical Oceancgraphy Centar (Navy)
HMC - Mational Meteoralogical Centar (MOAA)
WOCA - warld Oata Ceanter A, Oceancgraphy



OCEAN DATA MANAGEMENT ELEMENTS

Data Assembly & WOCE r : |
Quality Control € Scientists — 2 Publications |
(R.D) A EETamE 3
3 Analysis ¢—
(R)
A
WOCE !
Databases
W ()
SRS TR e i B | | R 1
1. WDC WOCE - Historical :
, Archives | | Archives |
Lo I TRl st _

R = Research Organization
D = National Data Center



JCRMOD

Joint Center for Hesearch in the Management of Oeean Data
NODC/ University of Delaware

AREAS OF INTEREST

Research Applications of Large Data Bases

M Improve quality of historical data
M Merge satellite and conventional data

Management of Oceanographic Data

M Develop online catalogs, directories, and inventories
M Develop distributed systems
M Explore new graphical display techniques

Technology

M Experiment with effective use of computer networks
M Establish standards for formats and documentation
M Test feasability of "standard" software for common algoritms




JOINT ARCHIVE FOR SEA LEVEL DATA

0

(JASL)

NODC wriTH UNIVERSITY OF HAWAII

MAINTAIN EXPERT ANALYSIS AND
PROCESSING

EstaBLISH A PERMANENT ARCHIVE

ExpanND SEA LEVEL DATA BASE

SuPPORT GLOBAL CHANGE



PRESENTATICN OF VIEWGRAPHS

BY
PAUL FRIDAY




QUALITY CONTROL OF MARINE DATA CENTER
AT THE
NOAA OCEAN PRODUCTS CENTER
COMEINED OCEAN AND MARINE PRODUCT ANALYSIS
AND

SCHEDULING SYSTEM COMPASS

NATIONAL OCEAN SERVICE
OFFICE OF OCEAN SERVICES
QCEAN PRODUCTS DIVISION



NOAR

QAR HOS NESDIS HWS NMFS
oPC
DEVELOPMENT OPERATIONS
MET WAVES QTS ICE QC ANALYSIS SYSTEMS

COMMS



OPC COPERATIONS

CBIJECTIVES:

1. Provide for operational quality contrel of all marine
cbservations which impact NOAA's ability to generate
forecast guidance.

2. Ensure dissemination of marine data and products on
the Global Telecommunications System (GTS), the Family
of Services, and NOAAPORT.

3. Monitor all marine forecast guidance disseminated frcom
the OPC/NMC complex.

4. Interactively generate global and regional marine
forecast guidance products and analyses.



QUALITY CONTROL OPERATIONS

Real-time QC of ship reports, drifting
buoys, and XBT/TESAC data, prior to
model assimilation and dissemination,
using interactive processing techniques.

OFC microVAX gquality control system
interfaced to NMC/0S0 and OAG/FNOC
mainframes allows transfer of data sets
and model output.

QC unit collocated and integrated with the
NMC Meteorological Operations Division.

QC unit has been operational since
1 Octcber 1987 using NMC QC system.
MicroVAX system becomes operational
January 1988.



QUALITY CONTROL - DATA SETS

Phase I (FYE&8)

Ship Meteoroclogical Reports - pressure/winds
Drifting Buoy Data - pressure/winds
XBT/TESAC Reports - temperature/salinity

Phase II (FY&9)

Ship Meteorological Reports - all parameters
Drifting Buoy Data - all parameters
Moored Buoy Reports - all parameters
C-MAN Reports - all parameters
XBT/TESAC Reports - temperature/salinity
Real-Time Water Level Data = all parameters

Acoustic Doppler Current Profiles currents

Phase III (FY90 and beyond)
411 of Fhase II, plus:
Ocean Satellite Data (scatterometer...microwave...)

Meteorological Satallita~Data (marine soundings)



AUTOMATED QUALITY CONTROL

* CHECK CHARACTER FORMATS FOR VALIDITY

*

*

*

VALIDATE PLATFORM CALL SIGH

APPLY SENSOR CORRECTION

TEST VALUES FOR VALID RANGE

TEST VALUES FOR INTERNAL CONSISTENCY
TEST AGAINST FORECAST/ANALYSIS FIELDS
REMOVE DUPLICATE REPORTS

FRIORITIZE REPORTS FOR EDITING
MAINTAIN CORRECTED REFPORT FILES

CALCULATE PLATFORM STATISTICS



INTERACTIVE QUALITY CONTROL

* PRIORITIZE REPCRTS FOR EDITING

* TEST REPORTS FOR PLATFORM CONTINUITY
* TEST AGAINST FORECAST/ANALYSIS FIELDS
* CHECK VALUES IN "BUDDY" CONTEXT

* FLAG AND/OR CORRECT REPORTS



[
o
-t

o

%,
|
I_
m_




- OPC QUALLEY CORTROL .

NENSITY PLOT FOR R7100718

L 1]




b
=
o
=
—_—
-
—-—

il
—
=
b=
—
e
—
e




R TR ICTT T e TR T AL

UOHC

'1 PRIORITY RAHGE 1i- 68 FLAGGED 3 TOTAL B46

Wigen deanticeal
STATIOM EDIT PROCERS

RED) KEP 'tpum,qw: 1012 EDIT_FLAG 2000 EDIT_CHG °
p 1 RECY_TIME . 48169200 GMT 1987 10 07 000
DATE/TIMEI 1987 10 OF7 00 00 (] UOHC TIME . 46189200 GMT 1987 10 07 000
1.80 LOM . 163.70 -
LATITUDE ' 1,80 ATR_TEMP_DRY 20,00 DEW_PHT_TIMP =99, 90
1021,2 FORC_PRESSURE +» 1010.0
LOMGITUDE) 183.70 1 PRESS CHANOE 12 HORZ_VIS 97
cLO V_TOT &
"PAEISUAL DIPFERENCE: 11.2 0o o N o
AIR TEMP) 29.0 0 0O
WIND DIRECTION:I . 80, 0O O
WIMD SPLED 8. 0O O
SEA TEM® DIFFERENGE) o O
(DIFFs0B3-REF FIELD) i

AUOERIH VLR Gy

e e
TooMm

REFLOT

TIma .FI-.GT

EMIT




II

Ay,

,, A& 2 > i
. 2 e -
. CJQ“_,K
o ' ; o _.__ﬁ"'"“'\ﬂ-‘ >
P o o
g H "
H

SETEE M MM ™ 1"l T WAL e MDD

T




*307d ©8TNID puv 37pd 330dey ‘Avlds(Q. 29PuRIVg UL UM USRIDS ITpd eufl ‘p-f ®anbjd

. T |
. ;1....\1 {
o ‘03w NO1 vl TV H‘
| - ¥
Lot ] asiqo | ow Ll LICE L¥Od:d _mm ]
| 11 A08d [ W Lt N 1103 VING F1Idoud | (H
kg \(\'\'\“‘.‘I\L S
| i -\\\\ m— - — i LELT
LT
e LRTET)
« Wi
\
.f-.- ._.trl..l_ S _-'lulnlllll “w fl“l_ l‘-\\\t 'l-\ imiry
_ '
k >
l.-l-l...l.lJl.lll.ll._..r P el gt o o ] T PR il .-.._P...- il il ..._1....I-.-.ﬂ..ul!l_.-l..r.llh-_.._h.‘...._.- B .-.m‘ |-l...— .-..-| Y
K | & 1
o | HALAWWHYd FHIL | A
fa | H1LA0Hd 10K |




*Auideja ITpa ©1713014 pue O1]JOId UITAM uee1dg 31pa wufL ‘g-( eandig

v ol B¢ e
2 i tte Lnrw LN R T al “
ebt ol i e%; Jhat e alee (R 1] AL PN ﬁ.-. H
e wlas d 8y fToe Y I-.._-_‘ TN Eea® 'Th! uvo
| | LI(E _VIvQ d1140ud T _EL
[ ol | 1103 _jadan [ 0]

I wt




‘BMOPUTM PWTL PUR JTPE XOUAL 'NOWAL ®EJNID YITM UDGIOS I[pa eRjID  '9-( eanbyg

T a==1 P LT ALY
— —-1 Mix L0 N EI B ety YHIRTAR POy~
111 e it oL = Al = TRI
_l. meT 10 NEREOD RN T ITRLY & bun
— ; (L4} r e oAl = e ol= + TR 10101 8 »
— S — N~ o fos0
lﬂl-l.l..llll.p .l-..r-II.I.I_.uil ———— Y hi o ne I A e L] L Ll
meEo P el 10 [ [X mrmn Tiwre
L] - L8 A = ol = . A
. e e e Ty »it 84y me st Mot oo pq 1040 iTXHe  dagn
TR AL [ o[ iy
[l TITAT [ oM | [ ] J10d_HOMYES [
ol | 1103 ViV alldoud [ |
==X T T 55 s | T 1
L1
ol | UOVLSI0 (TAdS 1oH
S M A dH wWEyy o med kLD I MIE k2 L LT Jdlp L L
R gt e ot e i ek s i e B [ o | DT e e T — i e e i | e e [ | |
| nhoe
mbrr,
L R e % "ITLL
- /J ]
i m-.n
i | JL
| LA




.

LLLL

CO180 78180 G001 0Q100 GO143 #0125 9902 00108 &0090

90903 00091 BO0B4 QOB04 COOTI BLOGT

4048 14828 31403

WJLBOC  OFV00 0204/ TIEI1 13944 01104 40243

(1201
LL

00180 TH180 PEB01 00160 BO143 0128 #9908 00104 S0008

9001 00191 BOOA4 PORO04 COOTE BOOGT

00180 78180 GO001 00180 80143 80128 99902 00108 &

$0003 (DO101: 80084 99004 00078 £O0ET

0008 14038 2140

LB OF100 0204/ TIEI1 1I044 01104 40343

g

AN OTI00 0404 TN 12844 01108 40342

ddodd 14838 1403




PRESENTATION OF VIEWGRAPHS

BY

ANTS TLEETMAZ



NWS OCEAN CLIMATE DIAGNOSTICS AND MODELING

GLOBAL SST ANALYSIS

- Blended analysis of ships, buoys, satellite

= Monthly product

TROPICAL FACIFIC OCEAN ANALYSIS SYSTEM

Assimilated thermal observations

Forced by atmospheric model winds

I

Numerical cocean model response

Provides fields of sea level, temperature, velocity (figure)

PLANS
- Weekly analysis
- Expand to Pacific Basin

- Assimilation of sea level and current data



OCEAN

ANARLYSTIS SYSTEM

OGCM
(GFDL)

THERMAL DATA
ASSIMILATION

FORCING
HEAT FLUX
MOMENTUM FLUX

CAC/NMC



GFDL OCEAN MODEL

PACIFIC BASIN 30 S TO SO N
HORIZONTAL RESOLUTION
l/3 DEGREE MERIDIONAL 10 N - 10 S
1 DEGREE ZONAL
27 VERTICAL LEVELS
FLAT BOTTOM
1 HOUR TIMESTEP

20 MIN. CY205 PER MONTH



ASSIMILATION PROCEDURES

MONTHLY

UNIVARTATE - TEMPERATURE

MODEL BASIS FOR FIRST GUESS FIELD

VARIOUS QUALITY CONTROL STEFS
- pre-editing, buddy check

- regional 3 sigma check

INDEPENDENT OBJECTIVE MAPPING EACH LEVEL

S5T, MIXED LAYER DEPTHS DONE DIFFERENTLY



XBTs AVAILABLE PER MONTH

BET WEEN 20S — 20N
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1108 -
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TEMPERATURE (DEG.C)
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DEPTH (M)
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Figure 8. Comparison between two XBT profiles collected in January 1988 and
the model thermal fields, without assimilation of data for this month,
interpolated to these XBT locations. Dashed curves are the XBTs. Much of
the XBT editing is automated, with the model fields being used for reference.
These two profiles were identified by the editing procedures as being
outside the nomm and requiring human attention.
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Figure 9. Comparisons between model and mooring data on the equator at
1 degree W for sea surface temperature, the depth of the 15
degree C isotherm, and the zonal velocity at 80 meters. The
heavy curve is the mooring data. The dashed curve is the
model without assimilation; the light continuous curve is
the model with assimilation. The mooring data is not used
in the assimilation.
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RMS DEVIATION CORRELATION RHS DEVIATION CORRELATIOM
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o Faa FIGURE 7. Sea surface temperalure statistics.
asl e Root meen squere deviations and
245 o correlation coefficients between mode
e simulations end observetions ot the
=2 localions fndicated. In each case the
e e first bar shows the statistic for the
model run without data assimilatfon
and the second bar shows the result
vrhen dala assimilation {3 included.
The arrov on the abscissa indicates
the slandard deviation of the abserved
5'S loyr pass filtered time serfes.
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Figure 1. Upper panel: Model estimate for sea surface temperature for
January 1988 after a 3@ day integration with no correctlons with in situ
data, Lower panel: The field in the upper panel modifled through the use
of BSST and XBT information,
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FIGURE 7. Sea surface temperniure sialislics.

Fool mean square deyietions end
correlation coefficients between mode
simuletions end observetions et Lhe
locations indicated. in eschcase the
ficst bar shows the statistic for the
model run without date essimflation
and the second bar shaws the result
when data essimiletton {2 included
The arrow on the abscissa indicates
the siendard deviatton of the observed
tow pess fillered time series.
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GOALS OF US-CANADA THERMAL-SALINITY PROJECT

To create a timely and complete data base of ocean temperature
and salinity data of known quality in support of the World
Climate Research Program and of national requirements for
these data.

To improve the performance of the IOC/IODE data exchange
system by exercising the data inventory, data management, and
data exchange mechanisms as they are intended to work and
recommending changes where necessary to meet national and
international requirements.

To demonstrate through a widely distributed monitoring report

produced on a regular basis (quarterly?), the performance of the
IODE system of WDCs, RNODCs, and NODCs.

To improve the state of historical data bases of oceanographic
data by developing and applying improved quality control
systems to these data bases.

To distribute copies of the data base or portions of it to
interested users and researchers in forms compatible with
modern computer technologies.
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MEDS

NODC
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 VERIFY

MEDS GETS GTS & GTS' FROM NODC
WE GET GTS & SEND TO MEDS
SENT GTS' TO MEDS VIA OPC

SPAN

GTS'

opPC
CHECES

MEDS QC INCLUDES:
HEADER

FROFILE
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INTERMATIONAL DATA CENTERS
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PARADIGM FOR FUTURE JEDA CENTER ACTIVITIES

REMOTE-SENSING

OBSERVATIONS

OBJECTIVE QUALITY

CONTROL

MODEL IN SITU
SIMULATION OBSERVATIONS
OBJECTIVE QUALITY
CONTROL
TEMPERATURE, SALINITY,
DYNAMIC HEIGHT, CURRENTS
CO-VERIFICATION CO-VERIFICATION
OF OF
MODEL REMOTE SENSING
AND IN SITU AND IN SITU
OBSERVATIONS OBSERVATIONS
REALISTIC
MESOSCALE MODEL
PRODUCTS
4-D MODEL/DATA

INTERCOMPARISON
AND ASSIMILATION -

RESEARCH
PRODUCTS -

Figure |

-

REALISTIC MESOSCALE
"~  REMOTE-SENSING

PRODUCTS
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Data Distribution for March and April of 1988
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Figure 11.D.4.4, U.S. WOCE VSP Organizational Chart
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UPPER OCEAN THERMAL STRUCTURE FOR WOCE
EXPENDABLE BATHYTHERMOGRAPH TEMPERATURE /DEPTH

PROFILES 1976~1987
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Figure 1.1 Distribution of temperature/dupth observationys deployad
by volunteer observing ships - i 5
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. SUBSET CIRCLED

. FIND LEAST SQUARES

OBSERVATIONS. ®

REGRESSION SURFACE.

FIND THE MEDIAN RESIDUAL FROM
THIS SURFACE.

. GO BACK TO 1 UNTIL ALL SUBSETS

HAVE BEEN REGRESSED.

. FEND SOLUTION WITH MINIMUM

RESIDUAL—

THIS SOLUTION IS ROBUST AGAINST 50% OF
OUTLIERS N LATITUDE, LONGITUDE, AND- . -
TEMPERATURE!



1. DIVIDE CLUSTER BOX

ROUGHLY IN TWO

AT RANDOM,

2. CALCULATE -.
KOLMOGOROV-. I

SMIRNOV TEST.

3. GO TO STEP 1.

4.- USE THE MINIMUM K-S NUMBER TO TEST THE
NULL HYPOTHESIS THAT POPULATIONS ARE
IDENTICAL. .. -

IF IT FAILS AT 1% CONFIDENCE, DIVIDE (A
POPULATION INTO TWO CLUSTERS.



13.5 Are Two Distributions Different? | 473

iy

cupnulative prolability distribmtion

I

! T" i

_—

|

B 4

=== 125.1. Kolmogorov-Smirnov statistic D. A measured distribution of values io =
!-"-i!'l = N dots oo the lower abscissa) is to be compared with a theoretical distribution
s czmulative probability distribution is plotted as P(z). A step-fusction cpmulative
ﬂ;’ distribution Sy (z) is comstructed, one which rises an gqual amount at each
p‘um,. D is the greatest distance between the two cumulative distributicos.
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TABLE 21 Comparing human and artifidal
expertise: the good news.

The Good News
Human Expertise Artificial Expertise
Perishable Permanent

Difficult to tansfer

Cifficult to document

Unprediczable
Expensive

Easy to ransfer
Easy to document

Consistent
Affordable

Organizing Knowledge

EXPERT SYSTEM

What Good Are Expert Systems?

TABLE 22 Comparing human and artificial expertise:

the bad news.

_ The Bad News
Human Expertise . Artificial Expertise
Creative - Uninspired . -
Adaptive Meeds to be told

Sensory experience
Eroad focus

Commonsense knowledge

KNOWLEDCE BASE
(Damain knowledgel

FACTS

RULES

+

-

INTERFRETER

SCHEDULER

INFERENCE ENCINE

(Ceneral

problem-solving

knowledge)

> Sy:rnboiic input
Marrow focus
Technizal knowledge

FIGURE 33 The stucrure of an expert system.

Representing Knowledge

The patient was
an insulator
before 1965

The patient
*  directly handled

asbestos

| The patient was
exposed in
confined spaces

The parient
had a severs
exposure

FIGURE 1.4 Inference chain for infeming d:u; se'_\-"lnq' of asbestos exposure.
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PREVENT S YJACKCRS
FROM BOARDING =
THE AIRLINERS
ALGORITHM vs 1 HEURISTIC
L 4 b L
Put all passengers and luggage |
Strip search every person who through a metal detector. Search
is given access to the airliner oniy those passengers that set
and search ail luggage. This 2 off the detector or that maech a
includes all passeagers, fight predetermined skvjacker profile | *
" crews and mechanics. {based on certain characteristics |
; . 2 such as age, dress, behavior, etc.). |
: [
IF: 1) The matedal composing the substructure is 3
one of: the metals, and . English
2) The analysis ermor (in percent) that is tolerable is transiation
between 5 and 30, and of the
3] The nencimensional stress of the s;.rt:sm.:r.:um = EMYCIN
greater than 0.2, and (" rule N
4] The number of cycles the loading is In be zppred is shown
_ between 1000 and 10000 bbb, - s
_THEN: - ltis definite (1.0) that fatigue is one of the '
stress behavior phenomena in the substruciura. =
PREMISE: (SAND (SAME CNTXT MATERIAL (LISTOF METALS))
(BETWESN" CNTXT ERROR 5 30)° . Achual -
(GREATERAP® CNTXT NO-STRESS 0.9) EMYCIN
[BETWEEN" CNTXT CYCLE 1000 10000)) rule,
| ACTION: (CONCLUDE CNTXT SS-STRESS FATIGUE TALLY 1.0)
FIGURE 103 An EMYCIN ruie from the SACON expert system. |



NASA SPAN/OCEAN NETWORK

i Woods : -
;Il Hole

NASA Goddard Space
*Flight Center/Nalional
Space Science Dala Cenler

Lnmonl-
Doherly

gt LahnralnrwNDDS

Haval PGS ;
Barborn

s w;L# ;

" NASA Johnson | 11 - NASA Marshall
‘ Spaca Eﬂnlur ;" Space Flight Cenler.

&5 oS

FIGURE 2, DIAGRAM SHOWING THE TELECOMMUNICATIONS LINK BETWEEN NODC AND JEDA CENTER
AT THE SCRIPPS INSTITUTION OF OCEANOGRAPHY VIA THE SPACE PHYSICS ANALYSIS
NETWORK (SPAN).
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CONTINUQUSLY UPDATED

DATABASE

"ON LINE"

ACCESSIELE VIA SPAN
INTERFACED TO QUALITY SYSTEM
SAVES "BEST" THERMAL DATA
INVENTORY INCLUDED

INDEXED ACCESS



CONTINUQUSLY UPDATED

DATABASE

WHY?

* USERS REQUIRE LARGE DATASETS
* UVBATCH"™ ARCHIVES:

= NOT USER RESPONSIVE

- POOR DATA EDITING ACCESS
* "CRUISE" CONCEPT OUTMODED
* MULTIPLE ARCHIVES:

= CONFUSE USERS

= DUPLICATED DATA

= SEGREGATED INVENTORIES



CONTINUQUSLY UFDATED

DATABASE

REPLACEMENT HIERARCHY

* RADIO MESSAGE

* LEVEL IIB RADIO MESSAGE

* DELAYED DATA (SELECTED LEVELS)

* DELAYED DATA (INFLECTION POINTS)

* LEVEL IIB DELAYED



CONTINUQUSLY UPDATED

DATABASE

TALKING POINTS

* DATABASE MACHINE / OPTICAL DISK TECHNOLOGY
* DATA STREAMS
* STRATEGY FOR "DUPLICATE" ELIMINATION
-
* STORED INFORMATION
* TUSER FEEDBACK MECHANISMS
* ACCESS / SECURITY

* CHANGING DATA CENTER ROLE
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W SYS NHAVOCEANO

OBJECTIVES

* ACCOMMODATE ALL THE DATA AVAILABLE IN MOODS
* ACCOMMODATE DATA FROM OTHER SOURCES

* ALLOW GENERATION OF EXISTING PRODUCTS (GDEM)
* ALLOW GENERATION OF NEW PRODUCTS

* PERMIT UPDATES

* PERMIT FLEXTBLE DATA RETRIEVAL

* PEEREMIT EFFICIENT DATA RETRIEVAL

* ACCOMMODATE EDITING

* ACCOMMODATE HIGH-VERTICAL-RESOLUTION DATA

* ACHIEVE COMPUTER INDEPENDENCE
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TOTAL NUMBER OF HYDROGRAPHIC CASTS 584,013
FREQUENCY DISTRIBUTION OF THE NUMBER OF INSTABILITIES PER HYDROCAST

NUMBER OF INSTABILITIES ++s

KIMBER OF CASTS | 36649 | 7505 2154 749 308 91 29 1 - 3 : 1|
. i« g b, .

INSTABILITY CRITERIA AS DEFINED ON PAGE 4 OF CLIMATOLOGIAL ATLAS OF THE WORLD OCEAN
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Table 3

Number of magnitude of instaﬂi1it3 [m‘5 g :n'aj
Depth Range | Hydrographic
(m) Observations 0-2 2 - 4 4 -6 > 6

0-10 60368 7643 2253 981 1682
10-20 58151 5718 1120 393 425
20-30 56274 3807 545 Eﬁﬁ T 197
30-50 54330 1873 409 135 172
50-75 50840 762 169 68 B6
75-100 47248 358 B8 ” 72
100-125 45294 173 55 28 23
125-150 43163 119 44 19 19
150-200 42611 53 34 17 33
200-250 40439 72 47 21 24
250-300 - 38776 75 26 13 18
3ﬂD-4dD 38003 47 26 10 31

Table 3. Frequency distribution of density instabilities as a function of
depth and magnitude of instability (8p) for all data in Marsden

Squares 1-90 as of 1978.
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OCEAN IS VARYING ON A DIFFERENT TIME SCALE.
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CHANGES CAN OCCUR VERY QUICKLY
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NATIONAL OCEANOGRAPHIC DATA CENTER

THERMAL DATABASE

NANSEN - HYDROCAST DATA (1500 TO DATE)

MBT - MECHANITCAL BATHYTHERMOGRAPH DATA (1241 TO DATE)
XBT = EXPENDABLE BATHYTHERMOGRAPH DATA (1965 TO DATE)
STD - CTD/STD DATA (1367 TO DATE)

SET - MIXTURE OF MBET AND XBT DATA WITH DEPTHS RECORDED

AT FIXED, BUT NOT NECESSARILY STANDARD, LEVELS
(1955 TO DATE)
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JANET WARD AND JAMES CHURGIN



SPAN Ocean Network

& telecommunications link for ocean
scientists operating on the NASA Space
Fhysics Analysis Network (SFAN),

NOSIE

NOSIE

NOSIE

NODC Ocean Science Information Exchange
NOSIE

is the SPAN Ocean Netwaork node being developed by the Mational Oceanographic Data
Canter. NOSIE is a prototype system created 1o provide users with easy access o up-
to-date information about NODC data holdings, products, and services. This menu-
driven, online information resource provides:

W general information about SPAN and the NODC

B descriptions of NODC data files and other data haldings

W full record layouts (data formats) for principal data files

B za catalog of NODC data products and publications

B NODC data submission guidelines

B searchable inventaries of principal NODC data files

B an NODC bulletin board and a facility for submitting user requests and data orders

can be accessed over SPAN or via dial-up modem (at 300 or 1200 baud). To access
NOSIE

B over SPAN, type: Set Host NODC <cr>
Username: INFQO <or>

B by modem, dial (202) 673-56857 (300 baud) or (202) 673-5665 (1200 baud). When
the connection is established, hit a carriage return, <cz>, then respond to the
prompts as follows:

XT-Command: C NODC <cr>

Username: INFQ <cr>

In the future it is planned that NOSIE will also be accessible via Omnet/Sciencenst on
the TELEMAIL electronic mail system.

is a self-explanatory, menu-driven system. We want comments and criticisms about the
system to aid us in making it more useful. You may leave a message on NOSIE itself or,
if you prefer, send commants to the NODC User Services Branch
W by telephona: (202) 673-5549
B by TELEMAIL: NODC.WDCA on Omnet/Sciencenet
B by SPAN: NODC::SERVICES
W by mail: National Oceanographic Data Center
NOAAMNESDIS E/QC21

1825 Connecticut Avenua, NW
Washington, DC 20235




NOSIE Menu Structure

(Top three levels)

General

—  SPANM

— NODC

L Bulletin
boards

{ Data | Catalogs/ H User
Hl Submission Inventories Services
Genaral a hLaﬁiﬁr | Ordering
infarmation _ata procaduras
files
Miscellan-
i Data = 'ﬂ: & - User
ol data files charges
L Suppert ~ Payments
files
Products Online user
= and ~] request
publications sarvicing®
|l Data
inventorias

*Not yet avellable; module
under development.

NODC SPAN Information Exchange
The SPAN Ocean Network node of the
National Oceanographic Data Center, Washington, DC




SPAN Ocean Network
a telecommunications link for ocean
scientists operating on the NASA Space

Physics Analysis Network [SPAN).

SONIC

SONIC

SONIC

SPAN Ocean Network Information Center
SONIC

is the SPAN Ocean Metwork Information Center being developed by the College of
Marine Studies, University of Delaware. Developed primarily to support the World Ocean
Circulation Experiment (WOCE) and the Tropical Ocean-Global Atmosphere (TOGA)
research programs, SONIC providas:

B WOCE and TOGA program information

B =& directory of oceanographic data sets

W a library of common oceanographic software

W information on computer networks and how 1o use them

B 2 directery of cceanographers and metecrologists on SPAN and Omnet

W 2 searchable international oceanographic ship schedule

can be accessed over SPAN, through TELEMAIL'Omnet, or via dial-up modem (at 300,
1200, or 2400 baud). To access SONIC

B over SPAN, type:

Sat Host DELOCHN <cr>
Username: INFO <cr>

B over TELEMAIL®Omnet, at the command prompt, type:
GOTC SONIC <ecr>

W by modem, dial (302) 645-4204 or (302) 645-4205. When the connection
is established, hit a carriage return, <cr>, then respond with:

Usarname: INFQ <cr>

is a seff-explanatory, menu-driven system. We want comments and eriticisms about the
system to aid us in making it more useful. You may leave a message on SONIC itself or,
if you prefer, send comments to Katherine Bouton

B by telephone:  (302) 645-4278

B by TELEMAIL: [K.Bouton/Omnet] MAILUSA

W by SPAN: DELOCN::BOUTCON

B by mail: WOCE/TOGA Pilot Data Management Unit

Callege of Marine Studies
University of Delaware

e e T e e e m——
e e e e e o e s e P B =



SONIC Menu Structure

(Top three levels)

SONIC
OPENING

MENU

How to use

SONIC

| Directories

Network

nformation

SPAN
™ Ocean
Metwork

SPAN
= Ocean
node list

EPAN Ocean
& Omnet

directories

OCE/TOGA
Program
Information

Us TOGA

—| Proposal
tracking

TOGA
calandar

WOCE
bibliography

WOCE

™ program
infarmation

=t Acronyms

Software

Message

System

Dataset g Ship
Directorles Scheduling
Ll NODC | Cruize

datasets infarmation
| nNeaR . CEARL
datasatz s 5
infermation
Ll Delaware
datasets

SPAN Ocean Network Information Center

The SPAN Ocean Network center of the
University of Delawarse, College of Marine Studies, Lewes, DE
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SENT OF VIEW
BY

JAMES CHURGIN



W ho cea imate

Under this item the session considered the benefits of holding an
ocean climate data management workshop. Discussions centered
around the desirability of having a major workshop with both
scientists and data managers in attendance. The session noted
that such a workshop could be organized along the lines of
environmental wvariables, such as currents, sea level, etc. of
interest to scientists or along the data handling elements, such
as data base development etc. The session agreed that the latter
approach would be more productive.

The session noted that an organizing committee would be necessary
to assist in the formulation and preparations for the workshop.
It agreed on the following composition:

Chairman: G. Withee

*WOCE Rep: J. Crease?

*TOGA Rep: J. Martellet?
*GOFS Rep: to be designated
I0OC Secretariat

R. Wilsen MEDS

V. KRundjian USSR

A. Ratier France, CNES

* The Secretariat was instructed to bring the workshop to the
attention of these groups, and to request them to designate a
representative to the organizing committee.

The session prepared some preliminary thoughts on the
organization of the workshop, given in Table A.

In addition the session noted that other considerations or
activities need to take place.

- Chairman of the TC/IODE should bring to the attention
of the IOC/EC IODE's intention to hold the workshop,
calling for its funding to be high priority.

- The IOC Secretariat should announce our intention to
have a workshop in the May-June 1989 time frame to
relevant bodies such as:

- IODE national co-ordinators
- ICSU panel on WDCs

= CODATA
- TOGA, S55G, IPO
= WOCESSG

- JGOFS Chairman



- WCRP Director
= WMO
= SCOR

The session expressed the hope that IOC could fund some
20 participants to the workshop (invited speakers).

The session offered a purpose for the workshop as
follows: The purpose of the workshop is to provide

a forum: to discuss scientific needs for data management
support; for the interchange of ideas and technical
information on ocean science and data management, and
to discuss ways that scientists and data managers,
working together, can meet the requirements of

large ocean programs in the 1990s.



Table A

Ocean Climate Data Workshop "A Dialogque between Scientists and
Ocean Data Managers".

Opening - IOC Rep

Distribution?

Overview

IODE new directions in IODE

WOCE - Program requirements and plans
GOFS - Program requirements and plans
TOGA - Program requirements and plans

I. Data capture/ingest panels - Operational data
- Scientific data
- Satellite data

i 3 i Data base development - Quality control
- Continuous data base
- WOCE model with examples
(currents, WHP)
- TOGA model with examples
(subsurface temperature)
- GOFS model with examples
(Flierl scheme)

I1I. Communication - Networking
- GOFS distributed systems
- WOCE
- TOGA

Iv. Products and Services - Directories, catalogs,

inventories, SONIC, NOSIE
- WOCE expectations
= GOFS
- WCRP rep - bulletin etec.

V. Conclusion - summary - IODE rep
- GOFS rep
= WOCE rep
= TOGA rep

Predocumentation - Papers by panel members

Proceedings - paper + intreo + conclusion
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. Insticuctlons Planned to Visit

National Center for atmaspherlc Research (Summer 1988)
= R..Jenne data processing and archival philoscophy i
techniques
= COADS data set @
- D. Chervin modeling data raqulren:nts
- Ocean Hodnlinq group contacts

NOAA/ ERL Laboratries Boulder (Summer IBEB]
- PROFS data analysis & display system

UCAR/ UNIDATA Program (Summer 19588)
= Satellite data transmission
- Oceanographic data transmission
= Common Data Format (CDF)

Scripps Institute of Oceancgraphy; La Jolla, CA (Sept. 1588)
= Warren White, Joint Envircnmental Analysis Center

Compass Data Systems - Roger-Bauer {Sﬂpt 1988)
- MOODS data base
- QUIPS workstation
= Perspectives on databases

Cal. Tech Jet Propulsion Lab, Lﬂs Angeles, CA (Sept. 198&}
- NODS database systan

University.of wa.r.ningtnn. Seattle, WA ~(September, 1988)
= DATMS model-data shell system ' i

Fleet Numerical 0ceancg:§phi: Data Center, antnruy, CA
{Juni 6-7, 1988)

Operaticnal data processing.

Operational Modeling & data asinilatlun

Real time data flow

Gridded field products

Naval Post-Graduate School, Monterey, CA (June 9, 1988)
= Global circulation model. data requirements

NOAA/ Ocean Applicatinns Graup, Hunttray, ca (Tune 9 1933]
- Real time data processing
- Data products 3 "
University of Miami (Fall, 1988)
- Database management systenm -
-- Satellite data products

University of Delaware (Fall, ls88)
- SONIC data catalogue .
= Data archival - : :

Unlvarsity of Hiscnnsin, Madison {hugust 1533}
- McIdas procesing system
- Satellite data praces=1ng ‘and dlstributicn



- =

Summary

Thia synopsis of NASA's Piol Cimate Data System outiines the extensive data management
and analysis faciities available to cimate ressarchers. The strengths of the PCDS inciude:
sasy use, flsxibility, and user freedom from the necessity to know data formats or programming
wmmummwmmmmmmm
dmhwhmm _

Data. Y el .I..‘rl*

The PCDS provides state~oi-the-art data- management techniques to support mm
scientific rasearch. In addition to supporting large data sets from many different sources, it
will serve as a model for future systems. It is anticipated that these future data management
systems will be integrated into Ia:gar network famhtres serving many different scientific

disclplmas



APPENDIX E
Backlog of Known Undigitized Historical Oceanographic Data
Hydrographic Station Data:

World Data Center - A, Oceanography, has data for more than
300,000 historical oceanographic observations in manuscript form
that have never been digitized. Digitization of these
observations might fill spatial or temporal gaps in the existing
digital data holdings and be extremely useful to climate programs
such as the Tropical Ocean and Glocbal Atmosphere (TOGA) program,
the World Ocean Circulation Experiment (WOCE), and the Global
Ocean Flux Study (GOFS). For example, Japan Fisheries Agency
standard sections in the western Pacific support TOGA, and
Swedish coastal cbservations, German fixed stations, and
Australian coastal sections support WOCE, and nutrient data from
East German cruises support GOFS.

Mechanical Bathythermograph (MBT) Data:

Table D.1 from the Scripps Institution of Oceanography (SIO)
identifies more than 120,000 undigitized MBT traces obtained in
the Pacific and Indian Oceans during the period from 1941 to
1968. These traces provide an irreplaceable historical record of
near surface layer thermal structure that could aid in
understanding the effects of the ocean on global climate change.
Many of these were processed, but not put into computer-
compatible form, by the Naval Oceanographic Office between 1954
and 1960, prior to the establishment of NoODC.

Expendable Bathythermograph (XBT) Data:
A significant amount of undigitized XBT strip charts (estimated

to be between 50,000 and 100,000) are available from the U.S.
Navy through the Fleet Numerical Oceanography Center (FNOC).



Table E.1. MBT Backlog Inventory - Scripps Institution of

Oceancgraphy
Source

Navy & Coast Guard

Period

1942-46

extending to 1954

arctic, Bering Sea,
Gulf of Alaska

Pacific Oceanic Fisheries,
Nanaimo, B.C.

Pacific Oceanic
Fisheries Investigation

Scripps Special Expedition

University of Washington

Multi-institution
calCofi Program

California Fish and Game
Terminal Island

BCF - La Jolla
Navy, Scripps or BCF cruises
in southern California area

Inter-tropical Tuna
Commission

Bikini Cruises

Pacific & Indian Ocean Data
processed by NAVOCEANO

1947=52

1545-54

1946-56
1958=-59

1956-57
1961-62

1356

1951-63

1955-68

1957-59

1361-63

1941-63

1355-58

1946

1954-68

TOTAL -

Count

45,714

3,096

3,689

10,300

6,958

3,348

13,160

3,620

3,380

15,073

377

1,371

10,727

121,263 obs.





