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In the past, a wealth of data has been collected in the Galveston Bay system.
These data relate to the movement and quality of water, the biology of the bay,
navigation, socioeconomics and fisheries, with some of this information dating
back more than a century. One of the early tasks in the Galveston Bay National
Estuary Program (GBNEP) was to locate and inventory these data. This is a
progress report on that project. The specific objectives were to:

1. Survey local, state, and federal agencies and other organizations
for data sets related to the Galveston Bay Priority Problems List;

2. Compile and publish in a standard format a written report of
complete descriptions for existing data sets; and

3. Compile a Data Base Inventory: an electronic, searchable,
microcomputer-based data set index. The Inventory should
enable a researcher with a specific data requirement to determine
where (and whether) the historical data exist and how to access
them.

The data resources for the Data Base Inventory take many forms. These include
point observations (such as grab samples), time series (e.g., stream flow records,
tide scrolls), line series (e.g., cross-sectional profiles, scanner imagery), areal
delineations (e.g., maps, aerial photography), anecdotes (e.g., event descriptions),
and regional statistics (bird rookeries, population profiles, economic activity).
This variety of data demanded considerable flexibility--and therefore complexity-
in the data retrieval system. At the outset of this work, a data management
system (DMS) was sought to form the software basis for the Inventory. There is a
phenomenal selection in DMS products presently on the market. The most recent
buyer's review available listed 80 PC-based relational database management
software packages. To sharpen the choice, thirteen criteria were formulated that
the Inventory must satisfy (five of which had been specified by the GBNEP and
were required by the contract). These criteria were dictated by the anticipated
characteristics of the entries and the probable requirements of the users. Our
recommendation, ultimately, was that dBase IV be adopted as the software basis
for the Data Base Inventory.

One of the prime features of the Data Base Inventory is the use of multiple files,
elements of which are "related" (i.e., logically connected for access and retrieval
purposes). This is because different types of data have different properties (called
"fields" in the data-base management patois), reflecting differing logic
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structures. Each element (i.e., entry) in the Inventory is a "project", referring to
a uniform, systematic, autonomous data-collection enterprise. A "project" might
be a one-time collection of sediment samples, a one-year study of shrimp
communities, or a routine collection of water quality data at regular intervals over
many years. A project might concentrate upon one geographical region of the
bay, or might involve samples throughout the bay. Retrieval is implemented by
searching on field variables, perhaps constrained by user-specified relations, and
by keyword textual searches of the title and abstract information in the data
entries. This dual approach to retrieval allows both quantitative sorting of the
information, as well as qualitative searching.

One of the more important retrieval fields is that specifying the geographic
location for observations/measurements. We anticipate one use for the Inventory
to be retrieval of data of a specified type pertaining to a specific geographical
subarea of Galveston Bay. After much consideration and review, we have adopted
latitude-longitude coordinates as the basic position specification. This decision
entailed a considerable effort in the data entry process: because relatively few data
sets have the measurement positions specified by latitude and longitude, it was
necessary to map these points and determine the coordinates manually.
However, we believe the generality and flexibility of this approach justifies its
employment. Further, latitude-longitude coordinates and geographical
descriptors can be cross-referenced, thereby facilitating searches given only the
geographical name of a feature in the bay.

The sources for data on Galveston Bay take several forms, including (with
examples of each): open literature (books, journals); gray literature (technical
reports, project studies); file documents (unpublished manuscripts, internal
memoranda); transient literature (newspapers, diaries, historical collections);
formalized data tabulations (publications, computer-readable media); organized
data archives (indexed maps, aerial photos); and raw data (field sheets, strip
charts, cassette logs). The task of locating these data proceeded simultaneously
on several fronts: review of bibliographies and indexes; direct review of journals
and reports; visits and contacts with likely sources. All of this work was carried
out by the Principal Investigators (Pis) personally; no student help was employed.
We endeavored to follow every lead uncovered with resolve and persistence. This
was tempered, of course, with weighing of the principle of diminishing returns
versus criticality of the data. For example, we have invested many hours in
searching for the U.S.Bureau of Commercial Fisheries 1958-67 biological/water
quality collections. On the other hand, we abandoned the search for the 1964-69
Texas A&M questionnaires of Houston Ship Channel industries when the files
could not be located from either the research institute or the PI.

One of the major classes of data sources is the unpublished holdings of agencies
and individual researchers. The approach to this class of data was step-wise,
starting with inquiry letters and proceeding to direct contact followed by visits to
inspect and assess holdings; and completion of the Inventory, assessment of data
perishability and acquisition of copies where appropriate. For the key state and
federal agencies (most of which are participants in the GBNEP), the strategy
(proposed by the GBNEP) was to identify a point-of-contact in that agency who
would facilitate the location of data holdings and make the necessary internal
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arrangements for the Pis to visit and inventory the data. Individual researchers
posed a greater problem, in that there were many more of them, individually with
smaller data sets, difficult to locate and contact, and frequently uncooperative.

In summary, the project proved to be far more complicated and time-consuming
than we originally envisioned, and at this writing is still underway. The original
schedule has now been doubled by extensions. Apart from the sloth-like work
ethic of the Pis, there are several factors contributing to the time expansion:

1. There proved to be a large number of data sources for Galveston
Bay, but only a minority could be described as major projects (e.g.,
the TWC Statewide Monitoring Network, the Galveston Bay
Project, the TWDB Bays & Estuaries Program, etc.). The data
resource can be described as a great many small projects, which
served to multiply contact time and logistics.

2. The point-of-contact approach failed, requiring much greater time
and effort by the Pis to find and gain access to agency data
holdings.

3. In general, the response to our inquiries has been poor, requiring
multiple letters or calls, and requiring months (at best) to finally
gain access to data: many are only now responding. The
dominant reason for more time required is that the management
of older data—and by this we mean any data taken prior to 1980—is
by-and-large a shambles.

For all of these reasons, far more PI time has been dissipated by the Three Rs,
writing, ringing, and rooting, than has been invested in actual data inventory and
data base creation. The frustration of the time-consumption of tracking down
misplaced data sets has been compensated (somewhat) by the conviction that this
work had to be done, and, as we began to realize as the project developed, the
sooner the better.

At this point in the project, we have formed some definite conclusions regarding
the data resource for Galveston Bay. These conclusions apply primarily to data on
the biological, water quality and hydrographic features of the system, which are
the most important insofar as the GBNEP objectives are concerned.

1. Most of the data sets for Galveston Bay taken prior to 1980 are
presently unavailable. The majority of this data appears to be
irrevocably lost.

2. When one considers that the data prior to 1980 comprises the vast
majority of data taken in Galveston Bay ever (because the intensity
of data collection since 1980 has been considerably reduced), this
implies that most of the data resource has vanished.

3. The factors which have led to this loss of data are still operating
today.
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These conclusions, of course, must be qualified for specificity. For example,
sediment quality data is of more recent concern, and has benefited from advances
in analytical technology, so is in relatively good shape. Also, specific data
collections with national archival procedures are well-managed, e.g., the
historical mapping of the National Ocean Service and its predecessor agencies,
and the data collection efforts of the U.S. Geological Survey. On the other hand,
major data collection projects for which data is totally missing include: the
Galveston Bay Study High-Frequency Program, the USBCF biological program of
1958-67, data collections by the Harris County Pollution Control Department from
the 1960s, the intensive studies of the Houston Ship Channel by Humble Oil
during the 1950s and 1960s, and anything done by the U.S. Army Corps of
Engineers before 1960. Data sets which had been entered on digital media and
now only exist as one or a few hard-copy tabulations include the Galveston Bay
Project Routine Program (1968-1972), the USBCF 1958-67 water quality data, the
USCE Trinity 1975-76 marsh biology and chemistry data, and the HL&P Cedar
Bayou studies of Trinity Bay in the early 1970s. There are many other examples.
Further, these are examples of agency programs; the situation is worse for
research data of individuals.

The factors that contribute to this problem include:

1. Low priority assigned to archiving and preservation of older data,
due to the problem-specific operation of most agencies;

2. The general perception of archiving of information as an
unwarranted expense, in conjunction with the dubious value of
"obsolete" information;

3. Personnel turnover in the agencies combined with little or no
documentation;

4. Agency instability, i.e., dissolution, merging and reorganization
of an agency, as well as frequent displacement and relocation;

5. Natural calamities (fires, floods, hurricanes) in poorly protected
housing;

6. Changes in data management technology, without upgrading of
historical files. In our view, the problem is critical.

7. Proprietary attitude toward data by individual Pis.
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An Information Center for Galveston Bay

William A. Seitz and Natalie H. Wiest
Texas A&M University at Galveston

The Galveston Bay Information Center is being developed at the Jack K. Williams
Library of Texas A&M University at Galveston with funding from the Galveston
Bay National Estuary Program (GBNEP) and matching funds from TAMUG and
the Texas Institute of Oceanography (TIO). The Information Center is being
created in two phases: compiling a bibliography of literature about Galveston Bay;
and acquiring that literature and making it available to researchers and the
general public. The Galveston Bay Literature Survey and Galveston Bay
Information Center were the first projects funded by GBNEP. To develop its
Management Plan, GBNEP required that existing information concerning the
Galveston Bay estuary be assembled and accessible as a first priority.

An important component of Galveston Bay information consists of both published
and unpublished works concerning the bay, previously scattered and difficult to
access. The Literature Survey Project was designed to create a comprehensive
bibliography of works relating to Galveston Bay and its problems, to be made
available in an indexed, electronic searchable system, as well as in a published
document. The project further involves acquiring to the greatest extent possible
works cited in the Bibliography, for inclusion in a permanent reference collection
in the Galveston Bay Information Center.

Work on the Bibliography was begun in January 1990. The basis for the
bibliography was a 1600 citation work Annotated Bibliography of the Fish and
Wildlife Resources of Galveston Bay published by the U.S. Fish and Wildlife
Service in 1979. Development of the bibliography beyond this starting point was by
at least three methods: electronic literature searching, non-electronic literature
searching, and survey of institutions for published and unpublished documents,
theses and dissertations, management or monitoring program descriptions and
project reports pertaining to Galveston Bay. This effort included a request for
donations of hard-to-obtain reports from Management Conference members and
other individuals and institutions.

By July 1990 almost 1400 additional citations were added to the original Fish and
Wildlife Service bibliography.

A thesaurus of descriptors used for subject searching was developed using the
Aquatic Sciences and Fisheries Abstracts thesaurus from the Food and
Agriculture Organization of the United Nations as its authority. The
bibliography, including abstracts for cited works, and the thesaurus were printed
in a first draft form in August 1990.

The electronic version of the bibliography is prepared using a text indexing and
retrieval software called INMAGIC. This software was chosen for its reputation
for ease of use for data entry, retrieval, and output capabilities. SEARCHMAGIC
is a program from INMAGIC that is for retrieval purposes only (i.e., users can
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not change data within the database) that has a network version which will be
available for public use in the Information Center. SEARCHMAGIC is user-
friendly with easily created search menus. Both of these software programs run
in a DOS environment.

To allow access to the database via modem from remote sites, an INFORMIX
version of the database has been developed. This runs in a UNIX environment
and can be searched from menus or by using SQL control language.

The bibliography is continually updated in its electronic format and will have
updates to the printed version quarterly. Its distribution to local libraries and
other requestors will be set up through the Information Center.

In its first calendar year the Bibliography and Information Center project focused
primarily on the development of the Bibliography. In 1991 the focus is the
collection of works to match the bibliographic citations. So far several hundred of
the works have been identified and collected. Monographs are cataloged using the
nationwide database of OCLC (Online Computer Library Center). Once an OCLC
record is "captured" for use by the Galveston Bay Information Center, the record
is tagged with a unique identifier so any other user of the OCLC system will know
the work is available from the Information Center. Inter-library lending begins
as soon as these records are tapped.

The Information Center will also distribute publications of the Galveston Bay
National Estuary Program, including any videos that may be produced there.

A COMPAS system will be available for public use in the Information Center as
soon as it is available for distribution. COMPAS (Coastal Ocean Management,
Planning, and Assessment System) is being developed by NOAA and the State of
Texas as a user-friendly, Macintosh-based relational database. Modules
currently under development in Texas are: coastal (state-owned) tracts, stream
flow, water quality monitoring, and water rights. COMPAS has GIS capabilities
and makes maps and charts of the Galveston Bay area available electronically.

The electronic database will be operational and available for public use. Materials
that have been collected is now available for use in the Information Center, and
selected items can be checked out of the library. Reference assistance is in place
to assist users with accessing the database and literature. Photocopy facilities are
available.

The draft copy of the Literature Survey submitted in August 1990 is currently
available for use in the Williams Library of Texas A&M University at Galveston.
Matching monies from Texas A&M University at Galveston and the Texas
Institute of Oceanography (TIO) have purchased the computing hardware for the
electronic versions of the database and COMPAS. Texas A&M University at
Galveston is designated as a special purpose institution for marine and maritime
studies. The Texas Institute of Oceanography being developed by TAMUG is a
cooperative effort of the University of Texas, University of Houston, and Texas
A&M University. Galveston Bay studies will be an important feature of TIO and
the database developed for GBNEP will support work into the foreseeable future.
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COMPAS - NOAA's Coastal Ocean Management,
Planning, and Assessment System

Charles Alexander and John Paul Tolson
National Ocean Service, National Oceanic and Atmospheric Administration

COMPAS is a unique and powerful microcomputer-based information system
being developed by NOAA. It will bring a wide range of data and information
management capabilities to the desk-tops of coastal resource managers. It is
designed not only to manage a variety of related coastal resource information, but
also to present this information in many different forms including maps, data,
graphics, and even hydrologic models. COMPAS will bring existing disparate
coastal resource information to a single user-friendly environment, simplify the
transfer of information to and from decision makers, and make it easier to apply
large data sets towards problem solving and conflict resolution in the Nation's
coastal areas.

Background. Since 1983, as part of its National Estuarine Inventory, NOAA has
been developing an operational capability for systematically assessing the use and
health of over 100 estuaries in the contiguous USA. These assessments are based
upon data that cover a wide range of topics including coastal pollution, land use,
habitats, and living marine resources. While much information has been
developed and published towards this end, a better tool was needed for putting this
information into the hands of decision makers, particularly at the state level.
COMPAS was, therefore, conceived to provide rapid access to a variety of
information and to be flexible enough to adapt to the needs of many different
users.

Building on a Solid Foundation. NOAA has considerable experience in
developing desktop information systems. Two recent examples are CAMEO IItm
and Cmas. CAMEO II, or the Computer-Aided Management of Emergency
Operations, provides accurate, fingertip access to chemical names, hazards, and
emergency procedures, all linked to a map of the local area. Cmas, or the
Computer Mapping and Analysis System, enables comparisons, analyses, and
mapping of information on the distribution, abundance, and life histories of
marine species throughout major regions of the U.S. Exclusive Economic Zone.
Both CAMEO II and Cmas are configured to run on a Macintosh microcomputer.

COMPAS is also designed to run on a Macintosh microcomputer and, like
CAMEO II, it uses Apple's HyperCard software. HyperCard is an extensible data
management program that can handle either text or graphical information.
HyperCard lets the user navigate through the data, forming relations the way the
human mind forms associations jumping from one link to the next. HyperCard,
therefore, takes a large additional step in the management of relational data
compared to traditional systems by allowing the user to move between files and
view the full context of related information.

Use and Users. While COMPAS may eventually be used by a variety of public and
private organizations, it is intended primarily for state-level coastal resource
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managers responsible for the day-to-day decision making. Exactly how an
individual institution uses the system will be determined by the types of questions
being asked. For example, COMPAS may be used by a resource planner to look at
summary information across several subjects such as land use, water quality,
and fisheries. A permit writer may be more interested in the status of these
resources at a specific location.

Implementation. COMPAS is being implemented one coastal state at a time.
Development in each state is coordinated through a lead agency working with
NOAA under a cooperative agreement. Other agencies and institutions within the
state are encouraged to participate by working through the lead agency. A version
of COMPAS for an individual state is comprised of both a set of topic modules that
are the same nationwide and customized modules unique to that state. States are
responsible for identifying the custom modules to be developed, providing feedback
on the capabilities required for these, and assisting NOAA in interface design.
NOAA's responsibility is software development and overall project management.
After working directly with NOAA for approximately 18 months, states will have
acquired the necessary expertise to modify and/or expand their COMPAS systems
with minimal assistance for NOAA.

Current Program. The first operational COMPAS modules will be completed for
the state of Texas by mid-1991. This version will serve as the framework for future
COMPAS development, particularly for the non-custom modules. Current
features include unique data searching and exporting capabilities, options to view
tabular data as bar or pie charts, custom reports, as well as mapping functions.
Additional analytical and predictive components are also being developed.

For more information contact:

Strategic Environmental Assessments Division
Office of Ocean Resources,

Conservation, and Assessment
National Oceanic and Atmospheric Administration

6001 Executive Blvd., Rockville, MD 20852
(301)443-8843
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