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ABSTRACT

This report documents the Phase I Study of the National Date Progrem for the
Marine Environment. This study was sponsored by the National Council on Muriqqh
Resources ané. Engineering Development. The end product of Phase I is a Study’<&
Approach for Phase II. In support of this sapproach, findings were derived

from: '

1. A review and analysis of the findings and recommendations of pertinent
©~ prior studies. Twenty-seven documents were reviewed.

2. A survey of the relevant literature on the inforuational structure, storage
and retrieval, and reduccion to useful forms of marine information. Four
hundred and thirty-nine documents were s  rveyed.

3. A collation of the plans of selected agencies for the development of improved
merine data handling capability. Seventeen plans were reviewed.

Additional Phase I activities were as follows:

1. A questionnaire was developed to assess the size and characteristics of the
marine data problem.

2. Interviews were conducted with:
75 persons in 28 Federal Agencies.
20 persons in six Scientific Institutions.
10 persons in ceven Regional Authorities and in Industry.
These interviews included orzanizations vhose activities spanred the entire
gpectrum of marine data functions; collection, procesaing, storege snd
retrieval, dissesination and use.

3. A detailed methodology vae daveloped for structuring the Phase II design
efforts. This methodology was spplied during Phase I for the preliminary
analysis of:

e Mational Marine Science Program Qblectives
¢ Funztionsl Requireaents

o Data Program Reguirements

® Cunsiraints

® Effectiveness Annlysis ¢f Data Progrens

8 CagiiBenelit/Erfestiveness Anaiysis o7 Date Proerses

® “mails System Reguirenents
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This study was financed by « contract with the National Council on

Marine Resources and Engineering Development, Executive Office
of the President. However, the findings, recommendations, and
opinion in the report are those of the contractor and not necessarily
those of the Council, nor do they imply any future Council study,
recommendations, or position, It is hoped that this study will
contribute to the full discuss:on of problem areas and issues in

marine science affairs.
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I. INTRCDUCTION
A. STATEMENT OF THE PROBLEM

1.

ro

ose

This report is submitted in fulfillment of the requirements of a
study for a National Data Program for the Marine Environment whi:h
was sponsoresd by the National Council on Marine Resources and
Engineering Development under Office of Naval Research Contract
NOOO1L-67-C-0559. The Phas¢ 1 study covered by this report is e
Project Definition Phese conducted in order to survey the problem
and structure a “tudy Approacnh for Phace II, the actual System
Analysis and Design phase. The obje:ctives of this Fhase I study
as specified in the contract are as follows:

a. Produce a Study Approach for Phase II.

b. In support of this approech, report the findings derived
from:

1) Reviewing and analyzing the findings and recommendations
of pertinent prior studies.

2) Surveying the relevant literature of the informational
structure, storage and retrieval, and reduction to useful
forms of marine {nformation.

3) Collating the plans of selected agencies for the develop-
ment of improved ccesn data handling capadility.

Background

In response to grovwing recogniiicn of the importance of the marine
environment to the nation as a whole, Congresc passed the Marine
Resources and Engincering Development Aot of 19606 which contalus
the following statementa of antional marine objestlsey:

4. The accelerated Jevelopunnt of the resources of the marire
envirunment .

bo The expangize of human kRnoxledre of the marine envipr., ment,
€. The encuurnpement af private investmant enterprize in exviopi-

tion, techaclegical development, narine - smerce, and economi-
utilization «f the rescurces of Lhe mapine environpent.
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d.

f.

The preservation of the role of the United States as a leader
in marine science and resource development.

The advancement of education and training in marine ssience.

The development and improvement of the capabilities, per-
formance, use, and efficiency of vehicles, equipment, and
instrumsnts for use in exploration, research, surveys, “he
recovery of resources, and the transmission of energy in the
marine enviromment.

The effective utilization of the scientific and engineering
resources of the Nation, with close cooperation among all
interested agencies, public and private, in order to avoid
unnecessary duplication of effort, facilities, and equinprent,
or waste,

The cooperation by the United States with other nations and

groupe of nations and international organizations ‘' marine

science activities, when such cooperation is in the national
interest.

In concert, the Administration executed a number of vital actions
ineluding creation at Cabinet level of the National Ccuncil on
Marine Resources and Engineering Develoyment. The Council in
turn defined the rationale for this study of the data management
needs of the marine environment in "Marine Science Affairs --A
Year of Transiticn."i (DN125)*% This Presidential report makes
the following points relevant to marine data management:

al

Critical Problems

1) "Studies have shown evidence of previcus deficiencies in
the Nation's marine data handling; delays in filing;
archaic handling methods; lack of critical evaluation
and inadequate identification of purpose."

2) "The exploration of the oceans has been a scmewhat
random and often uncoordinated process. There has never
been widespread agreement among the marine science

1. "Marine Science Affairs - A Year of Transition." The First Report of the
President to ihe Congresa on Marine Resources and Engineering Develorment,
February 1967, Chapter VII.

*  Throughout this report Document Numbers (DN--) refer to the Bibliography.
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community, as there is in some other fields, as to data
handling procedures and standards with the result that

materials are not as coherent and systematic as we now

desire. 1In the meantime, technology now makes it pos-

sible to accumilate data at a vastly faster rate."

3) "As the problems to be solved become more complex,
global in scope, and multidiscirlinary in content, the
data consumers will be less abl. to produce their own
raw materials and will become more dependent on the
work of ~thers, To rrevent unnecessary and costly
duplication in the data collection - the most costly
part ot marine sciences - collected data should be
reacdily available to £ll users consistent with the need
for naticnal security."

b, Objectives

1) "Any future system to improve the management of data
should deal in one consistent way with data froa its
source through authentication, indexing, filing and
retrieval. Such a system involves not only the data
conmodity itself, but intimately involves the variety
of private and public users and contributors, the
information handling organizations, and administrative
-and support activities."

2) "When we refer to system, incidentally, we do not neces-
sarily anticipete a centralized operation, but include
the articulation of & number of specialized data centers
appropriately linked and meeting quality stendards."

The above descripi:on of problem areas provides a basis for
delineating a number of specific items which require attention
in developing a National Marine Data program:

¢ Incomplete identification of the multiple purrposes and
technical requirements of data collection.

e Inadequate quality control and critical evaluation of
collected data. '

® Excessive delays in the "data transmission" system, i.e.,
extensive delsys between collection and availability of data
to the marine community as a whole.

e Inefficient data collection and handling methods.
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e lack of agreement on data hnndiihg procedures und stendards,
thus sericusly limiting daca flow among marine science organi-
zations,

e Tnadequate correlation of data in space and time und lack of
gelective data retrieval by geographical area, depth, or other
criteria.

e mpending rapid growth in data collection volume arising from
expanded airborne, spaceborne, and surface collection systems
with the inevitable impact on an already overloaded data
mansgement system.

¢ The ever widening gap between the actual state of marine data
management activities and the potential activities made possible
by technological developments in information handling.

e Iack of a «oordinated system of data traffic management from
point of collection to ultimate use.

e lack of adequate system cost/benefit/effectiveness information.

Although many problems exist releative to the management of historical
and current data, the most critical data problem confronting the
marine community is how to mansge anticipated increases in data
requirements due to new data programs when existing data management
facilities are already overtaxed. Examples of developments which
are likely to result in sizeable data requirements are a national .
buoy program, satellite data collection, an increase in the number
and scope of ocean surveys, synoptic or real time requirements,

and environmental observation and prediction for the purpose of
describing and predicting both the state of the oceans and condi-
tions in the atmosphere.

Increasingly, there is a shift from research projects performed in
isolstion, to projests requiring contimuous large scale geographic
coverage. A large part of newly collected data will be for environ-
mental prediction and worldwide weather coverage.

Because of the vastness of the world's oceans and the inaccessability
of some parts, large gaps exist in oceanographic data. In order to
fill some of thede data gaps in world wide coverage, programs, such
as a national data buoy program, have been proposed (DN83). This
study documented the requirements for cooperstive buoy programs on

a national scale for the next 15 years.
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An examplzs of a project providiﬁg greaﬁer‘¢6veruge of surface
oceansgraphic data and meteorological data in real time is the
Spacecraft Oceanography Project of NAVOCEANO and NASA(DN#}O).

The World Weather Watch is under development to provide global
data for improved short-term weather forecasting, long-range
weather prediction, and research on climate and weather modifi-
cation. Although the World Weather Watch is concerned only
wlith meteorological data, it is recognized that the marine
conmunity also requires global data, (DN421) (DN423), It
is planned to share the facilities of the World Weather Watch
with cther disciplines, such as oceanography.

A significant aspect of data collection by buoys, aircraf’, and
satellites is the greater volume of data collected per unit time
as compared with the use of older methods. The greater data
volume 1s due to greater geographic coverage and the continuous
data collection provided by these platforms. Another aspect is
the unattendec nature of satellite and buoy data collection.
There is no gscientisgt on-site to sppreise the gquality of date
generated, although shore-based observation of data while it is
being collected, may be provided in future systems. These
features of unmanned platforms will require increased data
ingestion and quality control capabilities in date transmission,
procegsing and dissemination.

The increased emphasis on greater geograephic coverage and
synoptic data reporting, does not, however, mean that ships are
outdated as data collection platforms. On the contrary, they
remain the best means of collecting sub-surface, bottom and sub-
bottom data. Aircraft and satellites are limited essentially
to the collection of surface data, although some sub-surface
data collection may be developed in time. It is clear that the
optimum platform configuration of the future will be a mix of
rlatforms used in amounts consistent with the requirements for
date type, volume, quality, response time, geographic coverage
and costs.

In summary, the following set of conditions describes the nature
of future marine data requirements which need to be accounted
for in developing a National Marine Data Program:

® Broader geographic coverage of data collection.

e More synoptic data collection.
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o Greater contimuity of dats collectionm. !
® Kore wnattended data collection,

® Grester use of instruments which record several paramsters ‘
o Grester integration of marire and meteorological data collection
and andlysis.

® Oreater empbasis on multi-sgency and multi-patica cooperative |
survey progrems.

@ Grester use of expendabls instyumerts in order to facilitate
undervay measuresents.

¢ Crester need for stardards and quality comtrol to facilitate
multi-organization collection and use of data.

¢ Greater diveraity of data types collected,
® Increased data volumas.

® Greater rerishabdbility of data because of an increase in real
time req irements.

® Greater need for purging criteria dus to increased data 1
volumes. ‘

¢ Greater need for space-time correlation nct only for merine
data but cambinmations of marine snd metecrological data, as
vell, <
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B. STUDY METHODOLOGY

The basic methodology employed in the conduct of this progrum is
the "systems approach” which is particularly adapted to large
technical systems problems which cross numerous jurisdictional
boundaries and involve interactions between many organizational
levels and disciplines. It is clear that the marine sciences data
management problem exhibits all of these characteristics.

While the application of the full systems approach awaits Phase II,
some of its concepts were employed during Phase I. This step
enabled the early assessment of the general size and shape of the
problem and thereby the structuring of a realistic Phase 1I Study
Approach.

Specifically, preliminary assessments were made of ceveral key
marine data organizations and some immediate results were obtained.
A number of action recommendations are therefore included in this
report in order to highlight several high payoff areas which appear
amenable to short term improvements.

1. Definition of Terms

In order to provide continuity between Phase I and Phase II in
the design of a National Marine Data Program, an approach has
been developed which encompasses both Phase I and Phase II
activities. Before describing the methodology, certain terms
which are basic to the approach and which are used throughout
this report are defined below:

a. National Marine Science Programs: Marine activities as
defined in "Marine Science Affairs - A Year of Transition"
(e.g., National Security, Food from the Sea).

b. National Marine Data Program: A future integrated and
coordinated system of collection, storage, processing,
and dissemination of marine data in support of the National
Marine Science Progrsams.

c. Functional Requirements: The requirements for activities

performed by organizations in support of the National Marine
Science Programs.

"d. Data Programs: The totality of data requirements for a
given national marine science program such as Food from the
Sea. The data requirements consist of the needs for

coilection, storage, and processing and dissemination of
data.
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e. Deta System: A system, consisting of people, procedures,
hardware, software, instrumeniation, and comminications
equipment for implementing a data program.

f. Data Management System: Synonymous with data system.

Marine Data Problem Evolution

A graphical portrayal of the evolution of the marine data prodlem
appears in Figure 1. This logic flow shows the definition of
National Marina Science Programs flowing from both the Marine
Council level and the agencies upward to national planners.

Most national programs actually evolve from the line organi-
zations and information flows upward to national planners and
policy makers. The planners syntnesize this information and
develop as national policy & set of goals from a composite of

the information provided by the agencies.,

National gosls form the basis for the conduct of organization
functions. For example, the Coast Guard performs the function
of determining and monitoring the occurrence and movement of
sea ice in relation to navigational safety in response to the
national program of environmental observation and prediction.

Data programs are derived from the functions performed by each
organization. Continuing the above example, the collection of
sea ice data by the Coast Guard Ice Patrol is an example of a
data program.

The marine date problem evolution, from National Marine Science
Programs through Data Programs, represents the components of the
problem, as indicated in the figure. Data programs are

independent of means of implementstion. Data systems, however,

are the alternative mechanisms for implementing the require-

ments of data programs, The data systems consist of the persgonnel,
procedures, hardware and software which are required in order to
collect, store, process, and disseminate data resulting from data
programs.

System Engineering and Relationship to RFP

A flow chart of a methodology for the Design of a National Marine
Data Program is shown in Figure 2. Relevant portions of this
methodology have been employed during Phase I. The use of this
approach will continue during Phase II. Key items from the RFP
are associated with the relevant steps of the methodology. A
description of the relationship tetween the requirements of the
marine data problem and the steps in the approach follows:
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Identify Needs (Step 1)

Identify the fundamental need for the data management study.
As indicated in the figure, the key facets of this need

are embodied in the words "system," "support," "National,"
"development" and "potential," i.e., the marine data program
is to be designed to sumport national obJjectives. The overall
national objective is the development of the potential of
the marine enviromment. The implication for date management
ir this statement is that the data management system must be
geared to supvort programs which develop and more fully
utilize the potential of the marine envirorment. This
mission requires that the data management system support:
(1) research, e.g., water pollution studies, (2) operations,
e.g., water pollution control and (3) rlanning, e.g., evalu-
ation of water pollution control programs and planning for
implementation,

Identify Objectives (Step 2)

A delineation of data program objectives, which if achieved,
will fully support the Natiocnal Marine Science Program needs,
e.g., coordinate data collection from multi-organization

ocean surveys in order that a greater number of users and

user needs may ve satisfiled. By making more and better

data products available to more date users, such as researchers
and resource managers, the possibilities for developing the
potential of the marine environment are enhanced.

Determine Functional Requirements (Step 3)

Identify the sctivities of marine science organizations which
have data requirements. The three major functions are data
collection, data centers and data users. Within these cate-
goriea are functions related to national programs. Examples
are:

® Ocean surveys by NAVOCEANO in suﬁport of the National
Security Program.

® Prediction and control ¢f man-made radioactivity on the
marine enviromment by AEC in support of the Marine
Pollution Abatement and Control Program.

Determine Data Charact cistics (Step 4)

Determine the characteristics of marine data required.
Examples are:
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f.

g

@ Kind: Chemical

¢ Type: Salinity

® Forma: Analog

® Relationships: Salinity, temperature, depth charte,

Determine User Data Requirements (Step 5)

Determine the requirements which users have for data in order
to carry out their functions, e.g., volume, frequency of use,
quality of geological data required by the Bureau of Mines

in order to locate and identify the magnitude of the mineral
resources of the ocean. This activity comrrises the definition
of data programs. A data program is the speczification of the
data collection, storage, processing and dissemination require-
ments for a national marine science program. Scme data pro-
grams span several agencies, e.g., the Navy and Cosst and
Geodetic Survey are involved in mapping and charting. Other
date programs involve & single agency, e.g., the Corps of
Engineers, in-shore and harbor stabilization.

Evaluate Characteristics and lLimitation of Sensors, Platforms
and Communications Systems (5tep &)

Determine modifications in data requirements which result
from limitations in recording instruments, platforms and
data tranamission systems, e.g., limitation in data trans-
mission from ship to shore due to crowded HF banda. This

is an example of a data requirement based on objectives of

a program, such as transmit weather data at certain times

and rates, which becames constrained in scope due to physical
limitations.

Evaluate Constraints (Step 7)

Constraints are an additional "filter" through which original
data requiremcita must be passed in order to arrive at the
net effectiveness of the data requirements. For example,
data requirements will typically be predicated on the
objectives of the marine progrsm which the data collection
supports and on anticipated funding. If funding is later
curtailed, cbjectives must be modified to conform. A
contemporary ilustration of thia condition is the reduction
in ESSA funding for satellite data collection which will
retard ESSA's progress in evaluating the coliection of
environmental data by satellite.

—t—— e
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h. Assess Impact on Cost and Effectiveness of Data Program (Step 8)

After the effect of gensor, platform and commmnications
systems limitations have been considered and the impact of
other constraints have been assessed, the result of the two
filtering processes is a data net program effectiveness.

That is, there will remain a progran of data collection,
storage, processing and disseminaticn which will be feasible,
given the physical limitations and constraints. The purpose
of step 8 is to analyze the effectivencss and cost of data

prograas.

This is not evaluated on the basis of judging the utility

of one agency's data program relative to another since this
would indirectly involve Jjudgments about the efficacy of
the National Marine Sciences Prograas which the data
activities support. Rather, the evaluation of data programs
is baged on the effectiveness and cost of the data systems
vhich are required in order to implement data progranms,

i,e.;, the effectiveness and cost of the procedures, personnel,
hardwvere and software which constitute a data system. This
evaluation must assess not only the current effectiveness
and costs of the data system but the future effectiveness
and costs as well, since both ths dats program requirements
and the data systems for satisfying those requirements change
over time,

i. Detemmine Data Program Priorities (Step 9)

In determining data program prioritiss an assessment is made
of the regquirements for data systems, both present and futurs,
vhich are needsd to implement data programs. This evaluation
doez not involve the develimment of aetailed specificatioas
for data systems. Rather, it involves the gross assessment
of data system charscterisiics vhich are required in order

to implsmert data programs. The first step in the avelustion
process .3 the establishment of & set of effectiveneas
criteris. The effectiveneas criteria consist of measures

of data system capability such as dats retrieval time and
storege capacity, An cxample is the evaluation of the
capability of NADC to store and retrieve biologicel and
geclogical data.

One criterion might be the axtent and volume of data which
could be distriduted to the user community and the time lag
betveen data collection and dissmmination tc interes’ed
parties. This analysis will {dentify some data progrems
with superior effectivences character.stics and others whici
are marginal; others will fall detween these extremes.
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The next step in the deteminetion of data program priorities
is to apply gross cost estimates to the collection, storage,
processing and dissemination elements of data.

Finally, a cost/effectiveness evaluation is made of increments
of data system capabilitics which are required over time in
ordsr to implement data program requirements.

As mentioned under (h) atove, the evaluation of data programs
does not involve an sesessment of their utility. Rather, the
cost end effectivensss of data system improvements required
to support data programs are evaluated. This analysis 1is
performed in gross terms and does not involve the detailed
examination of implementation alternatives. The analysis
does not involve considerstion of sctual information systems.
Rather, gross cost estimators are associated with the require-
ments of data programs in order to arrive at a rank ordering
of data programs as & basis for scheduling the implementation

of data systea improvements.

Jo Specify Parmae.ers of Data System (Step 10)

The specification of data system parameters is the process
of delineating the characteristics of a data system which

are required in order to implement a data program.

After data program priorities heve been developed as a result
of the cost/effectiveness analysis, the parameters for the
required data systems are defined; integrated where multiple
data progreams are processed by the same data system; and
related to the points in time when the various data system
characteristics will be requirci. Paramsters comsist of
characteristicsz such as sturage requirements as & function
of time, retrieval time, purging rate, levels of storage
required, etc. An example of this phase of the enalysis is
the determination of the amownt of storage, data bese organi-
zation, data base maintenance, retrieval time, and analyeis
functions required for the starage and processing of STD and
BT data at NUDC from the BOMEX program to be conducted during
July-August, 1968. Other considerations are the data trans-
nission modes fram Navy and Coast Guard survey shipe to

NODC and the delay between data collection and receipt of
data at NCODC,

The above is a xxall seaple of tha types of dats sys‘ems
parsneters which aust be considered when planning the
inplementation of s data progrem. Where data systems are
non-existent, paremeters descridbe the requirements for new

—
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systems. Where data systems exist, parsmeters describe the
characteristics of improved systems.

Data system parameters are used as inputs to the synthesis
of alternative systems (step 12). It should be noted that
the data system paramsters are application requirements and
not data system characteristics. Data system characteristics
are selscted on the basis of cost and the degree tc which
application requirements are satisfied. Ccnsequently, the
parameters of the implemented system will differ in either
direction from the application parsmeters depending upon

the relationship between cost and sffectiveness of data
system characterietics.

Provide Data Comtrol (Step 11)

Data control involves all those ceasures which are incorpo-
rated in a data system in order to provide the desired
degree of data quality. Data quality control measures
pertain to all stages of data system operation: collection,
storage, processing and dlssemination.

Quality contrcal needs to be exercised cver data collection
activities including instrument reliability, accuracy,
precision, units of measurement, methods of calibraction and
use, and over data tranmission modes, procsssing procedures
and data dissemination nodes.

An important aspect of the data control problem is to provide
infomation at the time of data dissemination, about the
quality of the data collected. This information would
include identification of sensors employed, instrument cali-
bration dats, units of moasurement, recording format, sampling
rete, envirommental cunditions under vhich messurements are
taken and the mothods used to transmit data fram collection
point to processing. This procedure is important in order

to provide as much uniformity ea3 posaidle in the inter-
rretation of dissmmineated data.

Synthesize Data System Alternativee (Step 12)

In system synthesis, alternative data aystame tre designed.
The inputs to this process are data system parsmeters and
data control requiremsnts. Alternatives are devised which
sre feasidle, {.0., systwms are devised vhich satis?y system
canstraints.

e A e . e dm
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The initial goal of system synthesis is to design workeble
systems without detailed attention being given to optimizing
system performance. Subsequent iterations of the design
procens "tune" the data system to higher levels of performance.
In system synthesis, personnel, hardware, software and com-
munirations subsystems are configured to maximize the satis-
faction of criteria, within the bounds of cost and other
constreints. An example of this process is the design of a
shipboard computer system, Effectiveness criteria would be
stated in the form of sampling rate, rate of data input,

amount and levels of storage, retrieval time, forms of input,
data output rate, forms of output, softwire tools, arithmetic
precision, number range, stc, Various possible configurations
of shipboard camputer systsms wculd be designed to satisfy

the above criteris in varying degrees dependent upon the
tradeoff functions involved and withir. the funds available,
delivery time and other constraints. The feasible alternatives
of shipboard camputer systems would be subjected to cost
effectiveness analysis of various increments of capability

as described in Step 13.

Data System Analysis (Step 13)

The purpose of data system analysis is to analyze the effective-
ness, costs and oiher attributes of the systems which are
synthesized in Step 12. As shown in Figure 2, there is
contimial intersction between synthesis and analysis. Durirg
apalysis the need for revising system designs is illuminated,
re-design results in iurther analysis, etc, Each increment

of data system capebility is analyzeu «i1th respect to its
incremental coat, Tradeoff apalysis is performed on the
various modules of system capability and the most favorable
alternatives specified and implementation schedules defined,

An important part of system analysis ia the evaluation of
the sensitivity of the solution tc changes in constraints,
For exsmple, would the selection of & system change if more
money wvere made availatle? Iess momey? Would the solution
change if a new developeent in instruments occurs. The
sensitivity analysis i{s particularly impostant when consig-
ered over time due %o the changes in optimal solution with
changes in the system enviromsert. PFinally, the ccuplete
specilfication of alteranatives, ircluding effectivensss,
cost and iaplmmentation schedules sre presented to the user
for his decision.

The foregoing is & short description of the aystem engineering
process ars applied to the marine data management Twoblems.
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This process was employed in part during Phase I, and it will be
continued in FPhase II. Owing to the immense organizational and
technical complexity of the overall marine program sphere, it
should be clear that this systematic process cannct be conducted
in great detail rapidly throughout the entire naticnal marine
science program. It will be used as a set of operating principles,
however, end will thus enable the highlighting of high pay-off
areas and the ranking of a step-by~step process of data system
evolution which will raise the present loosely connected system

to sequentially higher levels of performance.

It is understood that the concepts, problems and approaches
described in thias re are known to the Data Management
Advisory Fanel (IMAP) and to other agencies familiar with the
marine environment. It is necessary, however, to perform this

initial step of integration in the overall planninz of the National

Marine Data Program .n order to provide a common ground or starting
point for the contractor and the agencies and organizations
involved.
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II. SUMMARY

This report section servis to accumulate and summarize briefly the key results
of this Phase I Study.

A. PHASE I ACTIVITIES

The following step:s Jere taken during the FPhese I Study Period:

1. Project Organization

The project team was organized, briefed and a detailed plan of
action was developed. The team consisted of the inter-disciplinary
mix of capabilities 1isted in the left hand column of the following

table:
TABIE 1
Allocation of Project Organizeation Time During Phsse I
Project §

Activitiens o §

E 8 o ? ot

ol w =} L

+* o wa ord (1}

EIEIE L3 |

Project - :§ § 3& L
Personnel b | S ‘E £ v | §
d 3 3 @ "97 -
; S8| & |5 |9
& & 32| & | & |4
1-Senior Information
Systems Scientist 30 5120 1 10 | 20 € 10
1-Oceanographer - 10| 3% (20 | 30 5 -
1-Geophysicist - 130 15{ 30| 10 5 110
l-Information Systems

Designer - 120 15 10 20 S | 30
1-Management Scientist -]1101 312 1| W - -

The allocation of time spent on each project activity by the team
members was approxiumately as indicated by the percentages entered
in the table.
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Survey Effort

Sampie Plan

The actusl analysis of the marine science data problem is a
task to be performed in Phase II. It was felt highly desirable
to conduct & preliminary survey in ¥hase I, however, in order
to clearly establisgh areas requiring important concentration
during Phase II. A sample survey plan was, therefore,
developed, and, with the advice and assistance of the Data
Managcment Advisory Panel, it was executed.

Organizations Contacted

In accordance with the sampling plan, interviews were conducted
with:

e 75 persons in 28 federsl agencies

o 20 persons in aix scientific institutions and universities

o 10 persons in state, regional authorities and in industry.
These interviews included organizations whose activities spanned
the entire spectrum of functions vital to the design of an
overall data mansgement aystem including: collection, pro-
cessing, atorage and retrieval, dissemination and use. 1In
addition, conferences were held with expert consultants in the
marine science field. (See Appendix F, Volume II)

Questionnaire Design

A questionnaire wes developed to fill the need to assess the
size and characterigtica of the Phase II problem of determining
the techrical facts regarding the universe of data collectors,
processors, storers, disseminators and users. In turn, it

ves used