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Working Group Summary and Conclusions

The material in this section summarizes the Horking Groups discussions

held at the workshops detailed in Appendix C of this report. It is impor-

tart to note.that the discussion held by the working aroup surrounding these
presentations were far reaching and included some topics not specifically
presented by individual speakers. As such, while the summary and conclusions
~ here are presented with reference to specific workshops some conclusions
presented summarize essential end-point thinking of working group members
(i.e., these are conclusions on research issuss as of the writing of this

report).

Asilomar Yorkshop cn Informaticn z2nd Decision Precesses

The fact that today's government policymzking process placas’ increassd em-
phasis on rigorous program evaluation. For example, Presidantial Cacision 54
(November 1973) requires that private users of future sysiams pay product
prices sufficient to ensure maximum recovery of system costs consistent
with the public good. Benefits to users must be evaluated against system
costs. As such fﬁture satellite remote sensor systems will develop only
if they can be economically justified (i.e., justified in terms of their
ability to provide data which has potential value as information to users
which can be effective input into the user decision system (information
system)).

Asilomar Workshop participants agresd that no general theory or meth-
odological framework exists for estimating the value of user decision-
oriented information systems. A number of factors contribute to this

methodological preblem. First, there is no market price for the output of
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most public information systems, and therefore value cannot be.estimated in
conventional ways. Second, the quality of an information system is based

on its multiple chdracteristics, including accuracy, timeliness, reliability,
contiauity, and so on. Morzover, some typaes of information possess the
characteristics of a public good (the use of the good by one individual

does not reduce the amount available to others), and its private value may
differ substantially from its social valuz. Third, many sources of infor-
mation are available to decision-makers, few are regarded as certain, and
choices among types of information to obtain and use are macde within the
uncertain environments that confront dacision-makars.

Thus, the Working Group on Information Utilization and Evaluation has
concluded that current knowledge and research orovida iittie guidance for
the evaluation of modifications in the public sector compenents of complex
user application decision-oriented renswazdls resource intormation systams.
As previously stated, the future capabilities o7 27zernative remote sensing
systems are all limitless; but the design of future satellite sensor
systems in a meaningful fashion; however, is quite imperfect. Additionally,
no generally accepted methodolcgy exists for evaluating changes in infor-
mation systems, structures, sources, and prnducts. Thus, the Working
Group recommends that an integrated research program be undertaken to:

(1) Review and document existing renewable resource
information systems and examine the potential of
implementing advancecd expert system approaches;

and,




(2) Develop the underlying theoretical and methodological

basis for estimating the value of renewable resource

data and information systems and their modification.
The review and documentation of theoretic2l and methodological research
should proceed together and involve some of the same scientists; they are
complementary endeavors. Thus, research should focus on systems to monitor
cereal grain production, land cover/use, and soil moisture where remotely
sensed data are or may be combined with data collectad by other means.

The review and documentation process should not just'inc1ude systems
which obviously lend themselves to rercte sensing applications. The option
of combining remotely sensed data with data collected by other means should
be studied. In fact, this latter possibility indicates why th2 review
process should place special emphasis on why, how. and with what effects
are multiple-sources of data used within existing information systems.

Uses of remotely sensed data typically invocive dat2 and information
with a wide variety of attributes such as function, scale, timeliness,
precision, and others. These attributes should be examined in the ccntext
of systems where fradeoffs among specific attributes and institutional
constraints can be directly addressed. Systematic reviews and documen-
tation are needed to understand how the attributes of data and information
derived from it interact and affect analytical and decision processes.

Most studies on the value of information assume, for example, that
a farmer, an elevator operator, and a buyer all use the same information
in the same way, but evidence indicates that this is unrealistic. Some
information is available as a public good, but it is not equally used

by all who receive it. For these reasons, the identification of major




market and non-market users of information, their sources of information,
and the adequacy of these sources become important if new systems are to be
satisfactorily evaluated. Particular attention should be given to the docu-
mentation of how the behavior of public and private users and producers of
information are changed when information is viewed as a public rather than
a private good.

As future information systems are developed careful attention should
be given to techniques emerging from the rzpidly developing field termed
"artificial intelligence." Research in this field is addressing new approaches
to knowledge representation, language understanding, heuristic search, and
other symbolic reasoning problems directly pertinent to many of the problems
encountered by paradigms employed in existing information systems (Shortliffe,
et al., 1979).

Analyses of many human decision-making processes suggest that as
decisions move from simple to complex, the reasoning style becomes less
algorithmic and more heuristic, while qualitative judgmental knowledge and
the conditions for invoking it appear to increase. The artificial intel-
ligence techniques used in "expert systems" more closely mimic this approach
than previously used paradigms. In proposing research areas for information
and decision processes, Bacon in a letter to Estes dated 2 June 1981, noted:*

"1 believe the most likely approzch and therefore the
first priority is that associatsd with expert systems.
In order for the cgeneral public or laymen "goverament
agencies" to obtain value from satellite data, a great
deal of highly technical assistance must be given. 1
believe the expert system approzch would be ideal and
would make a very useful demonstration project. At the

same time, this area is considered to be one of the more
advanced areas of computer science discipline."

*The entire letter from Bacon to Estes is included in Appendix D.




Research exploring the linkages and possible use of expert systems
techniques are needed in at least three important areas:

(1) Discipline Concepts -

Traditional paradigms have no true "understanding" of the
discipline involved. Although expiicit decision trees can g}vé
decision theory programs a greater sense of pertineﬁt associa-
tions, true discipline knowiedge and the heuristics for problem
solving are not explicitly represented nor used. So-called
"commonsense" is often clearly lacking when existing systems
fail, and this is often what most alienates potential users.

In contrast, expart systems make explicit use of production
rules that relate observations to associated inferences that may
be drawn.

(2) Conversational Cababilities -

A~

Both for capturing knowledg2 from colladeorating exparts
and for communicating with users. The need is strong Tor the
development of computer-based linguistic capabilities.

(3) Explanation -

Alternative systems seldom emphasize an ability to explain
the basis for their decisions in terms understandable to the
user. This can leave the user with no basis for deciding whether
or not to accept the system's results and can 1ead to resentment
at what could be perceived as an actempt to dictate the decision-
making process. Once again in contrast, the heuristics of an

expert system can often form a ccherent explunation of system

reasoning.
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Working Group members feel strongly that work is required in this new
and important approach and that there are potentially great benefits to be
gained far beyond their application in tha information and decision-making
process area.

Tevard dzveloping the undér1ying th=zoratical and methodological basis
for estimating the value of renewable resource data and information systems
top priority is necessa.y. The IOng-run goal would be the formulation of
quantitative models capable of contributing to the evaluation of trade-offs
between existing and poteatial new inforration systems. Such models should
be able to describe and explain existing systems and to provicde tne m2ans to
identify and estimate the magnitude of futur2 consaquences of new systems
with alternative featurass. Specific rasearch tasks includs:

* Development of a general theory ¢ the 2conomics of {aforma-

tion systems and their modifization.

*  Development of relevant measuras for at:iriduias of 2212 and
information (e.g., minimally sufficient statistics) and
empirical methods for investigating information system per-
formance.

* Development of models, at various levels of aggregation, of
information systems with pubiic, private, and internaticnal
components.

* [nvestigation of analytical systems and processing strategies
that pertain to the extraction of information from data based
on disparate concepts.

* Analyses of data and information dissemination systems, includ-
ing studies of accessibility and decentralization, economies

of scale, confidentiality and property rights, public good

L_h T TIT T e ——a PR TR e, g —y r/
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feels that this type of analysis could best be accomplished from a funda-
mental perspective 1f examined within the context of potential implementa-
tion of expert system approaches to the generation of information from re-
motely sensed data.
San Jose lorkshop on Data Base Management and Use
During the San Jose Workshop on Data Base Management and Use it was
discovered that the computer science community beyond NASA's direct concern
are working on improving our ability to handle larger files and perform
special purpose (e.g., array) processing to.increase the speed of imaga.
There is currently a major commercial motivation for highly integrated
computer assisted design and manufacturing systems that require interaction
with graphical information in a manner similar to the useage of remotely
sensed image information. General purpose data manipulation and accessing
facilities for these systems should provide the base for NASA facilities in
the future.

The potential exists for major breakthroughs changing the basic
structure of data base management systems as they exist today. A number of

Working Group and workshop participants felt that it is the rasponsidility

of NASA and the funders of the Workshop (with raspsct to th2 Rznewable
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Resources Program in particular) to mzke their nszds u
computer science community can focus on improvement. Today, data base
management systems are primarily designed to serve the banking/accounting
community. Special purpose hardware systems are also being developed for
military application which are near- and real-time oriented. 1In addition,
federal agencies are cooperating with the commercial community and the
American National Standards Institute (ANSI) on developing data handling

standards and interchange formats. By focusing research on data base
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management through systems level demonstration projects NASA fundamental
research program participants should provide a solid framework for the
Renewable Resources Program to articulate both its immediate and long range
needs to the research community and the commercial sector.

As discussed here system level demonstration projects iavolve the valid-
ation and testing of data base generation and use scenarios, and can there-
fore be considered orthogonal to technology and technique development programs
being pursued by NASA/0AST, the Data Systems Branch within NASA/0SSA, and
the general communications field. Systems level demonstration projects
sponsored by the Fundamental Research Program would reveal current and
potential nroblems associated with data handling gaps and bottlenecks for
applications and system tests applied to resource inventory and modeling
and serve to illuminate the potential for the integration and implementation
of artificial intelligence/expert systiem approaches to resource management
problems. In addition, renewable resources should keep abrest of work in
the Data Systems Branch on a Transportable Applications Executive (TAE) as
this concept has important implications for furthering the combined research
potential of the NASA center. Such fundamental work as TAE can improve NASA's
overall potential for advancing the application of advanced image processing
to a wide variety of studies.

Working Group members feel that in the area of Data Rase Use an. Manage-
ment that the case study (and scenario) approach is a practical means for
determining ~ssential components for data base management and use as they
are applied to earth observations applications. We feel three general types
of case studies, emphasizing present and future sensor nlatforms, could be
employed to analyze a range of potential applications. Suggested topics are:

a) crop yield forecast in a foreign country; b) watershed runoff forecasting:

o
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and c¢) prediction of changes in land use within a region. Each of these

studies can be thought of as exercising different aspects of data base manage- ~
ment technology being develoned by the communicuiions and computer indus-

tries. They will also test the basic assumption that conceptual! models

designed tc analyze a process and derive a prediction can ir fact incorporate
satellite sensor data efficiently and effectively to accurataly address a problem
of general concemn to users. Each of the three suggested case study areas are
being actively researched by government agencies and the private sector today.

Thus, good bench marks for timelines, accuracy, and level of detail required

for the end-product exists. The massive amounts, and the specialized require-
ments for calibration, interpretation, and formatting of satellite sensor
data have in past NASA application demonstrations become the overriding
technical concern. As a result, for each case study proposed the following
elemants need to be investigatea:

1). Impacts of data base stiucture on sensor and ancillary data

input and archiving formats;
2) Impacts of and architectuies for query capabilities and pro-

cessing rates on system development and use;

w
~

Impact of data availability, archivirg, and opportunity

costs of data storage; and,

4) Impact of decentralized data bases/informaticn systems on
cost/benefit ratios for systems use.

In addition, technology research paraliel to that being undertaken in

other branches of 0SSA and OSTA needs to be undertaken to assume the avail-

ability of viabie processing strateaies in future systems capabilities to

integrate disparate data types. Key issues include:
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Understanding generic functions in spatially oriented data manipulation.

These include data capture, data registration, and data analysis. Data

capture involves the encoding of image, vector, and tabular data types

g ———

which represent or are keyed to areas on the ground. Data registration

involves both the conversion of satellite and ancillary data products

to a given map projection, and assurance that the information content
of a data set is properly represented for the map scale used in the
analysis, Data analysis involves the combination of one or more of the ‘

following primitive functions: &) Given a point and a district, does f

the point lie within the district. b) Given a point and a district
file, which district contains the point. «¢) Given a particular dis-
trict in a district fi]e; what are its neignbors. d) Given a district
file and an area classification file, what are the acreaqges of each
area classification in each district. e) civen two district files,
one major and one minor, what are the proportions of each minor dis-
trict in each major district. f) Given a district file and a line
segment, what are the mileages of the line segment in each district.
g) Given a point p and a point file, what is the pcint in the point
file nearest to p. h) Given a point p and 2 point file, what is the
distance from p to the nearest point in the point file. i) Given a
point and » line segment file, which lin2 segment passes closest to
the point. j) Given a density map and a district file, what are the

volumes in each district (spatial integral of density). %) Given a

district, what is the centermost point (an inside point which is

farthest from the boundary).

Effects of positional accuracy on estimates derived from multiple data
L s

planes. A1l mapping, whether satellite derived or obtained by conven-
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tional means involves global and local positioning errors. When products
are derived from the analysis of several mapped phenomena, the error

is cumulative. Investigations need to be undertaken to determine:

a) The sensitivitonf models to positioning errors in input data sets,

b) The potential for the high resolution satellite data to improve

spatial integration/mapping functions such as trend surface mapping and

development of multi-stage sampling desians.

Investigate the performance and capacity requirements for the large 1

record size and special purpose processing required for imaging and

geographic applicatiens. Is there a need to change the basic structure )

of Data Base Management Systems? Or, can we expect fundamentally dif-
ferent approachas to satellite cdata use in the future, such as sub-

scene sampling for trend analysis rather than large area inventories?

D e e

What would be the impact on data administration and use for expected
scenarios of satellite data use determined by selected case studies. +

Examination of possible and probable future environments which will

impact renewable resource data base maracamznt and use. Factors such

as timeliness and repetitiveness of sateliite overfiights will coa- ‘

tinue to be essential drivers of satellite svstems. A1l stages in

if an end product is to be provided. Given certain assumptions in
future analysis requirements, what are the key stages in data prepara-
tion which need to have improved through-put? How would each stage

in data preparation and analysis best be served (i.é., centralized

or decentralized function)? Are basic structural changes implied if
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a move from research demonstration to operational capability is to be

achieved!

Houston Workshoo on Information Performance

Summarizing the discussions held after the presentations during the Houston
Workshop on Information Performance several important points were stressed.
Professor Jensen made the point that if we want agencics such as the USDA's
Statistical Reporting Service to change over and employ new ;wocedures baseu
in some part on the analysis of remotely sensed data then we need to come to
understand the sources and maanitudes of errors associated with all parts of
the sampling systems to be used by such agencies. This point was echoed in
subsequent conversations held with George Rosenfield of the U.S. Ge=ological
Survey in Reston, Virginia (see correspondence Appendix D). In addition,
Gaylord Warden stressed that while the office of Federal Statisticei Standards
and Policy (OFSSP) criteria are appropriate to natural resource statistical
systems, neither the institutions which collect such information nor the concepts
employed in the sampling systems are sufficiently developed to permit de-
tailed tradeoff and cost benefit analysis whizh could be considared in any
way comparable to those undertaken for econc—ic and other Federal statistical
statistical systems.

A number of participants discussed the ~z2d for an imnrovad method
for getting at the question of user data reguirsmants. oTents such as
Clough's: A basic examination of approp .a-2 ra2thods for determining what
agencies and institutions are trying to acii2ve must be cccomplished before
any bona fide analysis can take place; . -, optimization cannot occur until

we understand the nature of the market. 0'cd211 ta'ked of the potential for

the use of case studies and/or the value of a series of well documented




data sets. These could be employed to test and improve statistical sampling
strategies or to develop new strategies which are more robust and sensitive

to environmental variations. Such new or improved strategies are necessary
because for many renewable resource survey problems classical statistical
techniques are "nearly applicable." 0'dell employed the phrase "nearly
applicable" because most of the assumptions upon which classical statistical
procedures are based are violated in their application to specific resource
inventory problems. This is important as while sampling is still a major concern
a number of participants felt that methods for achieving improved verification
GF Yocal identification and classification in a non-sampling approach is of
far more importance.

There was also a considerable discussion of the nature of the accuracy
(Question in remote sensing applications. Cobberly pointed out that there
are many levels of accuracy assessment needed. We need to study the accuracy
Vs information questions, as well as an analysis of accuracy vs. informa-
tion | content vs. decision-making. Tha whole question of original data
Products and how this fits into a total systems accuracy conczpt in ramote
Sersing must also be addressed. In addition, it was felt that processing
accuracy must be addressed in terms of levels required within given time
Constraints imposed by a decision system. This led to 2 corrent by Houston
tha: four major factors seemed to be recurring in the discussion which nad
Considerable relevance te performance and reguired more stuly. These
Tactors are accuracy, timeliness, applicability and affordability.

Finally, a number of study areas requiring fundamental research were

Pt forward based on these discussions. These would include studies on

t

m

e conte: . of future uses of remote sensing systems,
including the needs for truly global resources infor-
mation systems;
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e need for detailed censuses of resources vs. sampling
of given resources should be assessed;

e development of concepté to facilitate tradeoffs and cost
benefit analysis of economic and other federal statis-

tical systems. These studies should gddrgss questions
of privacy, costs, and accuracy verification;

e use of remote sensing to improve the accuracy of local
statistics;

® new approaches to sampling more respcisive to variations
from natural (normal) conditions; '

e resolutions necessary for the oroduction of key indica-
tions of important resource conditicns.

Here again the context of future uses of remote sensing including the
needs for global information systems can be viewed from a scenario or Case
study approach. Research here should address the range of socio-economic
and geopo]itica1is§uesv thin which future global resources information
systems will operate. Remote sensor systems of the future can serve a
variety of user groups. The combination of artificial intelligence for on-
board and ground processing and analysis of the data/information produced

by these systems for input to potential glo-al ressurce plarning and manage-

ment issues offers an exciting and potentiaily rewarding arsz Tor future
study.
To date most larce scale resource applications of remciely sensed data

have involved sampling in some form. Yet, resource managers typically re-

quire maps as inputs in their decision process. This question of techniques p
and methodologies for providing a detailed cersus in cartographic form for a aiven
resource should be examined. Issues which must be addréssed include scales,

geometric corrections registration, projections, transformations, classifi-

cation procedures,and classification and lccational accuracy verification
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procedures.‘ In.this area what must be looked at carefully is the potential
for achieving mature mensuration status for future satellite remote sensor
systems.

The need for studies directed towards the development of concepts to

facilitate tradeoff and cost benefit studies of economic and other federal
statistical systems could potentially be accomplished as part of the studies

aimed to develop a general framework for assessing the value of an infor-
mation system which was discussed earlier. Included in these studies should
be questions of privacy, costs, public good, accuracy verification, utility
factors, and‘the developmant of trade:=f options for obtaining 2 "minimally
sufficient statistic."

In crop estimation and forecasting of acreages and yields often remcte
sensing data are regarded as merely another scurce of information that can

be used to improve the precision of current methods, if it can be shown

.

vy

that it would be useful for the purpcse. Stiati
data can be made more effective for estirmation i7 auxiliary <z2ta can b2 found
that is functionally related to the primery data anc¢ is avaiizdle over the
whole universe of interest. In the sispiest cass, if the dirzctly obtainad
("ground truth") data-and the auxiliary {rzmute-ss;sed) daiz zre corraizted
(either positively or negatively) then tha auxilizry data arz regardad as
statistically useful for this purpose. If the remote-sensel cata are
available at no cost then it would be irrational statistically, to reject the
use of those data in crop estimation, for those crops processing non-zero
correlations between the two kinds of observations. Hence apart from tech-
nical details and costs, the determination of these correlation coefficients,
the conditions of their measurement, their stability over time, etc., are

required before remote-sensed data can b2 expected to be accepted for crop

“*jcally, crdinary 1ocal sample




estimation. If the correlations exist, then the intercept and slope coef-
ficients of regression, « and B, are of interest and how stable they are over
species, districts, time, etc. If we presume that the values of these

coefficients are peculiar to each of these situations and therefere, for
suitable accuracy, must be determined for each estimating situation. If

they were constant then, once determined, the primary data ("ground truth")

can be dispensed with. Since p, @« and B8 are also dependent on the inter-

pretation ("classification") of remote-sensed data and the size and type of

ground truth unit used, such interdspendencies suggest that a set of coef-
ficients, and the nature of their dependasncies on factors affectina them,
would be very useful for evaluating the effectiveness of remote-sensed data
for crop estimation. Perhaps such information exists now in some form.
However, if uses are to be made in any part, or in every part, of the‘wor]d

a systematic collection of these "facts" would be very helpful indeed.

Many sampling approaches employed in the analysis of reinotely sensed
data of renewable resources are based on conceots which involve the calcula-
tion of means from records acquired over a given tim2 frame. Y=t in many

instances it is the short-term episodic events, whose true iTrzact may be

sources. Research into the best ways to account for these occurrences must
be conducted if we are to design sensor systems capable of providing early
indications of impending problems so that effective remedial management action
can be taken.

Somewhat related to this is the question of the best methodology for
determining the optimum resolutions necessary to produce key indications
of important resource conditions. Resolution is an important concept in

remote sensina; current methods of testing the information which can he
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extracted from remotely sensed data of varying resolutions leave much to
be desired. Methods must be developed wherein optimal tradeoffs between

information extraction potential and varying degiees of resolution are

clearly layed out. We must know that when we want to survey the forest

that we may not need to see the limbs on the tiees. Yet, we must con-

stantly be aware of the question as to whether multiple uses demand the
determination of a minimally cufficient resolution and account for the

tradeofts involved in producing this data.

After briefly summariéing from all working groups the more specific
research areas which should be addressed in the areas of data and informa-
tion performance a]ong'with data and information attributes, the panel
feels the following research topics could profitably be pursuad:

DATA AND INFORMATION SYSTEMS PERFORMANCE

- Examine Fundamental Aspects of the Accuracy of Prciucts
of Remote Sensing

- Develop Pelevant Measures which Charactierize Datz/Infor-
mation (e.g., Minimally Sufficient Sta:ﬁs:z:}

- Develop Procedures Necessary 7or Renawa2bls Rasourzzs
Satellite Sensor Systems to Achievs "Mznsuration Systems"
Status for Given Applicaticns

- Continued Examination of Fundzzental Asczcis of Zamcling
Theory as they Apply to Spatially Distrihbuted, Termrorally
Varying, Renewable Resources Paramztars; at Locai,
Regional, National, and International Scales. Key Issues
Include:

e greater sensitivity to deviations from
"normal conditions"

e identification of key parameters and deter-
mination of correlation coefficients between
remote sensor scene derived data and ground
conditions for use when no independent source
of verification exists .

e explore the potential of nonparametric test
of data
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DATA AND INFORMATION ATTRIBUTES

- Develop Improved Techniques for Measuring Tradeoffs Between
Use of Existing and New Information Systems for Renewable
Resource Decision-Making

- Investigate Impacts of Timeliness, Reliability, Accuracy,
and Assured Product Delivery on Cost Benefit Potential

- Examine Alternative Means of Assessing the Public Good
and Multiple Use Aspects of Data/Information
- Explore Use of Existing Collateral Data to Reduce Pe-
quirements for Sensor and Ground Truth Data Acquisition
In conclusion, an important point which has reoccurred in our dis-
cussion a2gain was raised by non-working gre p ﬁcrkshop participants:
there is a lack of a theoretical framework for eva1uating'the products
of remote sensing.  This question must bs addressed. As Clough pointed
out, an analysis of this research area must address a variety of issues
including credibility, public good, policies and standards, real time and
archival temporal requirements, uniformity and siarlardization, data inte-
gration and more.
It is a big task. It is a task, however, which particizants felt must

be strongly addressed if we are to truiy tegin to re2lize the irformation

potential inherent in remotely sensed data.
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The material contained here is an outgrowth of a series of studies to
develop a program of fundamental research which is being sponsored by the
Renewable Resources Branch of the Earth and Planetary Exploration Division
of NASA's Office of Space Science and Applications (0SSA). The purpose of
these studies is to define a three-to-five year research program to broaden
and strengthen the scientific base for future applied research and development
programs directed at better use of aerospace and remote sensing in monitoring
the Earth's renewable resources.

The future potential of aerospace remote sensor systems is truly ex-
traordinary. The opportunities they provide, however, will require public
decisions concerning satellite sensors, ground faciiities, and analysis
systems of great complexity and cost. The potential benefits of future sys-
tems are large, but similarly large are the data management and storage
problems they generate. Various systems could provide information to address
important national and global resource planning and management concerns, but
they would also create legal, social, and economic problems of national and
international significance.

0SSA currently has a number of applied research and development projects
(e.g., AGQRISTARS)which employ essentially existing knowledge to design,
engineer and cemonstrate the capabilities of aerospace remote sensing as a
valuable resource management information source. The basic research program
is intended to compliment these projaect- by focusing on concepts and issues
at the frontiers of the relevant sciences. A successful program will pro-

vide the essential building blocks for future applied projects to support the
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design of sensors, ground facilities, and institutions to facilitate national
and possibly increased international use of remote sensing systems in the
late 1980's and 1990's. Trhe research will be conducted by scientists who
are knowledgeable concerning current and potential applications of aero-
space remote sensing technoloqy to renewable resources. Research results are J
expected to be communicated worldwide by the publication of papers in recog-
nized scientific jcurnals and other types of appropriate publications.

The Program Definition Study of Basic Research Requirements in remote

sensing is divided into four general areas of study:
, (1) Scene Radiaticn and Atmospheric Effects Characterization;
(2) Pattern Recognition and Image Analysis;

‘ (3) Electromagnetic Measurements and Data Handling; and,

(4) Information Utilization and Evaluation.
This document reoresents the final report of the working group on information
utilization and evaluation. Each of the four research area working groups
were composed of scientists and practitioners from universities, research
institutions, industry and government. These groups were formed to plan
and conduct a series of workshops to identify critical research topics and
to disseminate knowledge of current and projected applied research and
development needs. Each working group is developing a prioritized 1ist of
research topics and i preferred method for implementing and coordinating its
recommended program of basic research. Each group leader or leaders is or
has been supported by selected members of the working group who are respon-
sible for documenting the group's findings and recommendations in a report

to NASA.
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The study undertaken by NASA is based on the premise that the develop-
ment of a successful basic research program requires careful nianning and
communications. Planning and the ultimate success of the research effort
can be enhanced by extensive use of scientists and practitioners with dif-
ferent interests who are familiar with potential applications and problems
witn infcrmation based on remotely sensed data. Communication between NASA
personnel and the research and user communities is more likely to identify
worthwhile research topics and stimulate the scientific community to engage
in such research than a purely internal effort by the agency. Therefore,
NASA asked working groups to conduct a series of workshops where qualified
experts from universities, research institutions, private industry, and
government hear and discuss one another's views concerning the current state
of knowledge, on-going work at the frontiers, and critical areas where
research could produce significant results. The workshops have and are pro-
viding opportunities for working groups to draw broadly on the knowledge of
the scientific community and deepen their understanding of relevant issues
before preparing recommendations to NASA.

The working group on Information Utilization and Evaluation organized
and then met in organizational and planning sessions in April, 1980 in
Santa Barbara, California. Members of the Working Group Steering Committee
are seen in Table I.

TABLE 1

: INFORMATION UTILIZATION AND EVALUATION WORKING GROUP
> STEERING COMMITTEE MEMBERS

GLEN BACON, IBM Corporation
NEVIN BRYANT, NASA Jet Propulsion Laboratory
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CHRISTOPHER CLAYTON, University of California

LUDWIG EISGRUBER, Oregon State University

JOHN ESTES, University of California

FORREST HALL, NASA Johnson Space Center

IDA HOOS, Space Science Laboratory, University of California

ROBERT MACDONALD, NASA Johnson Space Center

BRUCE SCHEER, The Planning Economic Group, Boston

RONALD SHELTON, Michigan State University

CHARLES VARS, Oregon State University

A subsequent meeting was then held in July 1980 at Johnson Space Center
to: (1) identify those areas where basic research is appropriate and (2)
plan a series of workshops to address these research needs. A listing of
participants for each information utilization and evaluation meeting and work-

shop can be found in tabular form in Appendix E of this report.

Following these initial meetings of the Information Utilization and

Evaluation Working Group a series of three major workshops and a special
session (held in conjunction with a National Meeting on Remote Sensing for
Resource Management) were held. The first session was conducted in September
1980 on Information and Decision Processes at Asilomar, California, and a
special session in Kansas City in October 1980; the second workshop on Data
Base Use and Management in San Jose, California in January 1981; and, the
third workshop on Data and Information Performance in Houston, Texas in
February 1981.

[ In February 1981, just prior to the final workshop, a third planning |

i session was held in Houston to discuss progress that had occurred to date

|

and to plan for the final workshop along with how this final report would
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be assembled. As previously stated, participants at these meetings are
listed in Appendix E of this report. Table II, however, presents a break-
down of the individuals attending each of the meetings at the Information

Utilization and Evaluation working group by employment.

TABLE IT
BREAKDOWN OF TOTAL PARTICIPANTS BY EMPLOYMENT
PL1 PL2Z AW KC SJW PL3 HW OTHER TOTALS

PRIVATE INDUSTRY 2 2 3 7 2 16

FEDERAL GOVERNMENT 2 3 3 2 7 2 5 1 25

STATE AND LOCAL 3 1 B
GOVERNMENT

UNIVERSITY 8 5 8 4 3 B 7 B 43

TOTALS 10 10 16 10 17 6 12 7 88

Since certain individuals may have attended more than one meeting a breakdown

of individual participants by employment is also seen in Table III.

TABLE 111
BREAKDOWN OF INDIVIDUAL PARTICIPANTS BY EMPLOYMENT
PRIVATE INDUSTRY 14
FEDERAL GOVERNMENT 16
STATE AND LOCAL GOVERNMENT 4
UNIVERSITY 22
TOTAL INDIVIDUALS PARTICIPATING 56

These tables illustrate that while overall state and local governmerital
representation in the working group was low, participation by University,
private industry, and federal government representatives was relatively

evenly split.




The initial planning meetings were basically a time to exchange ideas
and formulate a perception of the task ahead. Meibers of the Working Groups
Steering Committeae found in their discussions that althouch there is no
single theory of information, they could come to some agreemen* on a general
framework encompassing the major features of information systems. The major
elements of the framework, as weil as a paradigm within which to evaluate
information systems problems, are sketched here to provide a understanding
and guide to the concerns which underlie the recommendations for research
presented later in this report.

At their most basic level information systems are designed to help
decision-makers make decisions toward solving problems. This indicates why
theoretical cr conceptual work on information should focus to some extent
on problem-solving. Since problem-solving requires some understanding of
the nature of the problem to be soived, information can be viewed as the
product of some process of inquiry. From this perspective, any knowledge
about the problem is dependent on the sy:tem of inquiry used to obtain that
knowledge. However, to contribute to solving problems, an information sys-
tem must represent the ieality relevant to those problems and the decisions
to be made. As a consequence, the goals and values of the decision-maker
affect the design of an information system, and the decision-maker must be
considered as a major component of the information system.

The problems of information system design and evaluation are relatively
simple if the decision-maker confronts well-structured problems, but very
troublesome if problems are ill-structured. Problems are well-structured
when known relation-nhips exist between actions, outcomes, and their value

to the decision-maker. The mode cf inquiry is straightforward if problems
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are well-structured, and the evaluation of information systems addressing
such problems pose few difficulties.

In contrast, ill-structured problems are those where knowledge of
states of "nature," acts, outcomes, and even the values of the decision-
maker are not known with confidence. The uncertainty inherent in ill-
structured problems often mean there is difficulty in defining: (1) the
reality and problems that information systems must address; and, (2) the
scope of information systems themselves. Owing to these problems of defi-
nition and scope it is our opinion that a multidisciplinary systems approach
to problem-solving can provide the surest foundation for the information
systems paradigm presented here. As discussed in this report information
systems are broadly viewed as integrating the results of many different
modes of inquiry to solve problems. Decision-makers apply heuristic as well
as algorithmic approaches t: the acquisition of information and decicions.

At this point it is important to note that data is often incorrectiy
equated to information. The paradigm outlined below: (1) distincuishes
between data and information; and, (2) relates data collection to the in-
quiry and analytical processes used to solve problems and to reach decisions.
A data system seeks to represent reality empirically. Reality is complex,
and data systems commonly report on multiple dimensions of the following
fields of observation: (a) internal operating environment; (b) external
operating environment; (c) external peripheral environment; and, (d) self-
representation. Data can be auantitative or qualitative.

Measurement occurs only after deciding what to measure. Superior sampl-

ing procedures and measurement techniques have little value unless the data

generated are based on meaningful concepts that are relevant to the decisions
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being made. Therefore, data collection invoives three steps: (1) conceptuali-
zation; (2) operationalization of tke concept; and, (3) measurement.

Bonnen (1977) emphasizes that the statistical reliabiiity of a data
system has chree corresponding mearings. The first is conceptual reliability,
(i.e., do the concepts accurately represent reality and pertain to the
decisions being made). The second is operational reality (i.e., the cate-
gories of empirical variables should be highly correlatec¢ with the conceptual
representations of reality). The third is measurement reliability as usually

defined by statisticians.

|

|

Data systems produce data not information. To become information, data

needs analysis and interpretation to acquire meaning for use in decision-

making. As Riemenscheider and Bonnen (1979) observed, "an information system

is a process which imposes form and gives meaning to data." An information g

system has three components: (1) a data system; (2) the analytical and 1

interpretative capabilities to convert data into information; and, (3) '

the decision-maker. This is depicted in Figure 2. i
|

seek different types of information on the various "fields of reality" with

which they must deal. Conceptual obsolescence is a problem for information

systems because changes occur in reality and the agenda for decisions. The

Information systems have multiple components because decision-makers (
|

memory of an information system is invariably more appropriate in part to
some prior reality and agenda than it is to the present. Modification of
information systems attempts 1o overcome recurring mismatches of reality,
decision, and available information.

Communications within and between organizations require interpersonal

transmission of data and information. Problems of codes, formats, and "noise"




Figure 1.

Real

Figure 2.

woesig uoyowiojuy

wesls vorowiou]
A

g
@

4 ;‘.'._

.

weishs Annduy

ity: Fields of observation:
a. Internal operating environment
b. External opérating environment
c. External peripheral envircnment
d. Self representation

Two modes of information use.

(T/m

—
Inlormation for Decision-Mokers
-

R R R SRR
L Inte”pratation and

° .
S | == .
° F—-

&<

-

s | B

Q

BLACK ANO WHITE FuOTOGRAPH



B T ¥ s . MY SR

Y W E————— R N N N T P R R R I R N R R SR eSS e -

-B10-

are widely understood, but those deriving from different conceptions of
reality, problems, and needs are not so well understood; although they can
significantly affect the use and value of information systems.

Information systems are used in both an ordinary and an extraordinary
mode. The first mode occurs when information accords reasonably well with
expectations and only routine adaptations are called for within the operat-
ing environment. In ordinary circumstances recurrent mismatches between
observations and expectations do not occur. and there is no need to change
the information system. Path I in Figure 3 depicts the ordinary mode of
informatior use.

In the extraordinary mode, however, information does not accord with
expectations concerning the cperating or peripheral environments or itself.
Non-routine actions are taken and learning, development, and innovation are
then initiated to transform the information system. Components of the
system are modified, deleted, or added in the extraordinary mode of use.
Path II in Figure 2 iliustrates the extraordinary use of information to
alter the information system itself.

The distinction between the ordinary and extraordinary use of informa-
tion is significant but difficuit to draw precisely. For situations exist
where both modes are carried on simultaneously, and learning can occur when
an information svstem ope-~ates in the ordinary mode. Further, some systems
may have limited capacity to review their own performance and to deride how
to modify themselves.

Based then upon our general agreement the Working Group's Steering

Committee put forth four specific areas of critical importance to the area

of information utilization and evaluation as we understand it. These are
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four areas where we feel fundamental research must be conducted if we are
to truly advance the applications potential of future satellite remote
sensor systems. These areas identified and addressed in the discussions
are as follows:

(1) Information and decision processes;

(2) Data and information attributes;

(3) Data base management and use; and,

(4) Data and information systems performance.

Briefly expanding upon the core of the rational for the choice of
these areas the Working Group Steering Committee members presented at the
planning meetings their feelings in respect to:

(1) Information and Decision Processes

Present resource decision systems and their actual potential

use of remotely sensed data are not well understood. Funda-
mental research must focus not only on the physical design and
image acquisition characteristics of perspective remote sensor
systems but on current and probable future institutional arrange-
ments, decision processes, and their information requirements if
rational choices are to be made among potentially competing re-
mote sensing systems.

Information components of decision systems must be reviewed
to specify and understand the characteristics, credibility, and
utility of currently used data from all sources. It is not
feasible to analyze all systems where remotely sensed data are
currently being or potentially could be used. Therefore, the

Working Group feels that research should focus on a limited




number of application scenarios where remotely sensed data
are or may be combined with data collected by other means
for use in the decision process.

Research efforts in this area should address both
private and government decisions with national and possibly
international implications. Utilization of biological and
social science models in the decision process should also be
analyzed. Actual practice in the use of scientific models and
data could be compared against best possible practice given
the current state of knowledge. These comparisons may then
be employed to establish the quality of data and information
currently used in decision-making. Such comparisons could
also idenfity where modified information systems and scientific
models that rely on remotely sensed data could be employed
to specify the potential benefits which might accrue from im-
proved sensor system capabilities and how those advances could

improve decision processes in the next 10-20 years. Potential

improvements would te judged by criteria appropriate to evaluat-

ing the various consequences of monitoring the application
scenarios chosen on a local, state, regional, national, and/or
international basis.

(2) Data and Information Attributes -

Users of remotely sensed data typically utilize data and
information with a wide variety of attributes. Attributes such
as funct.on, scale, timeliness, precision, and others should be
examined in the context of systems where tradeoffs among attri-

butes and institutional constraints can be directly addressed.

-B12-
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Functional requirements of remotely senced data are important
and the desired scale, spatial resoluticn, and other attributes
of the desired information will determine the resolution re-
quirements of future sensors. Will system users want to see a
forest, a timber circle, a stand of timber, or individual trees?
How will these elements be related to data needs? How will
remotely sensed data interface with data from other sources?
Fundamental research is needed to understand how the attributes
of data and information derived from it interact and could
affect decision processes in the future. Therefore, the
attributes of data and information will be examined and
evaluated within expected future decision environments con-

cerned with cereal grain production, land use/cover, and

soil moisture. Studies will address the wide range of data
potentially produced by remote sensing technology.

(3) Data Base Management and Use -

Many resource managers and scientists believe that in the
future various renewable resource management questions will
require new forms of date base management (storage, manipula-
tion, and retrieval) and uses (data outputs) to function ef-
ficiently. Research in this area will analyze the basic
factors that affect:

(a) Input of remotely sensed and other data into infor-

mation systems;

(b) Storage, retrieval, and management issues;




(c) The interaction and transmission of remotely sensed
data and other data once they have been entered into
a system; and,
(d) The types of products demanded of information systems.
With respect to the first and second areas, research will
seek answers to basic questions concerning data types, quantities,
formats, storage, accessibility, retention spans, and accuracy.
In the third area, research will address how resource management
data systems can be merged, manipulated, analyzed, and inter-
preted once remotely sensed data is incorporated into the system.
What are the models employed, the types of data the require, how
can these data be combined, surveyed, and sampled? The final
area involves examination of the factors affecting the presenta-
tion of information to its users. Topics will include hard vs.
soft copy, tabular, graphic, carto-graphic, and combination
products, as well as analyst-decision-maker interactions.

(4) Data and Information Systems Performance -

This general area is concerned with investigating approaches
to performance evaluation of the data and information generated
by remote sensing mapping and inventory systems. The history of
remote sensiny reveals recurring problems of (a) defining per-
formance parameters meaningfully to both technology users and
developers, and (b) establishing approaches for estimation of
those parameters in constrained situations where independent

referencc data may not be available.

-B14-
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To establish the meaningful performance parameters both
technology developer and user interests must be taken into ac-
count. Whe cas the developer may be primarily concerned with
the accuracy of the estimates of the subcomponents of the
estimation models, the user may be more generally concerned
with questions revolving around the timeliness, utility, and
reliability of the estimates, their cost, and interpretability
and familiarity of the products of the technologyv, along with
ultimately understanding the reports, etc. Additionaliy,
the technology developer may be concerned primarily with quan-
titative measures of performance, while the user will be con-
cerned with more qualitative social and economic factors.

It is difficult to estimate the impact of verformance
parameters once they have been established. In most cases
remote sensing mapping and inventory systems gererate data
and information which are independently available from in-
place conventional systems. In all cases, the data and infor-
mation from the remote sensing system are being evaluated for
that improvement in either timeliness, spatial dimension or
accuracy as compared to such conventional systems. This then
raises the fundamental question of how the performance of the
remote sensing system is to be evaluated (i.e., to what
standard are its outputs to be compared?). How are infer-
ences as to its performance to be made in situations wheie
independent data is either unreliable or non-existant? What

should be the measures of performance?
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The sections which follow present a brief synopsis of the individual
presentations at the workshops which addressed these topic areas. Tnis is

followed again by a summary and conclusion sections and recommendations.




-B17-

BACKGROUND SECTION
REFERENCES

1. Bonnen, J.T. Assessment of the Current Agricultural Data Base: An
Information System Approach. In: L.R. Martin (ed), A Survey of
Agricultural Economics Literature. Minneapolis: Univ. of
Minnesota Press, 1977, pp. 385-407.

2. Dunn, E.S. Social Information Processing and Statistical Systems -
Change and Reform. New York: Wiley-Interscience, 1974.

3. Miller, Thomas A. "Value of Information--A Project Prospectus."
Mimeographed. U.S. Department of Agriculture, Economic Research
Service, Commodity Economics Division, Agricultural Policy Analysis
Program Area.

4. Riemenschneider, C.H. and Bonaen, James T. "National Agricultural
Information Systems: DUesign and Assessment." In: M.J. Blackie and
J.B. Dent (Editors), Information Systems for Agriculture. London:
Applied Science Publishers, 1272,




The following material presented in chronological order provides an

overview of the impurtant points presented by speakers at the three informa-
tion utilization and evaluation workshops. In addition also presented are
the salient points acquired by steering committee members in special sessions
and discussions held with participants at Kansas City in conjunction with

the Soil Conservation Society of Americas meeting on Remote Sensing for

Resource Management.

Asilomar Workshop

The first workshop conducted by the Working Group on Information
Utilization and Evaluation was held at Asilomar, the University oi C2lifarnia
Conference Center at Monterey, September 16-17, 1980. Attendees are listed

in Appendix A while the topics and discussants are seen in Table WR-I:

TABLE WR-I
Titles of Presentations and Speakers at
INFORMATION AND DECISION PROCESSES WORKSHOP
ASILGHAR, CALIFORNIA
SEPTEMBER 1980

THEORY OF INFORMATION SYSTEMS: PUBLIC AND PRIVATE DIMENSIONS -
C. Bart McGuire

IMPLICATIONS OF GLOBAL REMOTE SENSING SYSTEMS: A DISCUSSION -
Ludwig Eisgruber, leader

INFORMATION SYSTEMS USED IN PUBLIC AND PRIVATE DECISION MAKING -
Bob Barker, Bob Potter, Leonard Sloski

ARE THERE COMMON RESEARCH NEEDS?: A DISCUSSION -
Charles Vars, leader




TABLE WR-I (continued)

CRITICAL ANALYSIS OF EXISTING INFORMATION SYSTEMS -
James Bonnen

CULTURAL, LEGAL AND POLITICAL IMPLICATIONS OF GLOBAL INFORMATION SYSTEMS -
Oswald Ganley

CRITICAL ISSUES RESEARCH: A DISCUSSION -
Ludwic Eisyruber, leader

The worksiiop fc:used on the topic, Information and Decision Processes.

The objective was to identify those fundamental aspects of information and
decision systems that are incompletely understood, important to future
applications of aerospace remote scnsing technology, and which required
fundamental research in order to achieve application ready status. Parti-
cipants sought to identify research topics that are common to many informa-
tion systems and are on the frontiers of particular disciplines, or cross-
cut the usual boundaries between disciplines.

The Workshop opened with a presentation by Robert B. MacDonald con-
cerning the goals and status of the NASA program definition study of basic
research requirements. MacDonald was followed by John E. Estes who explained
the purpose of the Workshop on Information and Decision Processes. Six
major presentations were made by well-known authorities. Summaries of
these presentations, identified by participants, are provided here. Critical
Research areas identified by participants can be found in Section V of

this report.

Theory of Information Systems: Private and Public Dimensions

C. Bart McGuire, Graduate School of Public Policy, University
of California, Berkeley.

McGuire reviewed the nature ot benefit-cost analysis, its successes and




failures, and the applicability of its m2thads to th2 avaluatina of infornation

systenms., He arqgu2d that decision analysis providas an appropriatz thzoratical
framework for addressing many quastions about information systams; its prac-
tical impact, howavar, has bean limitad bscaus2 th2 mod2l of rational choice
br2aks down where ther2 are two or mor2 pa2rsons, each trying to achiave thair
oun objectives. Although considerable rzcent work has focus2d on thase
grobiens, no consensus has yet emargad uvn the "corract” way'to look at group
dacision-making problens.

icGuire also discussed the problams involved 1n 2vaiuating pubdlic
information systems. Problems for public systezns are greater than for
private systems becaus2 publicly providad information has sp2cial charac-

teristics and impacts on private and public d2cisions. Evaluatinons of public

"

vstams must answer quastions about how to diseminat2 and finance, the

avoidance of politicization, errors, and the creation of fals2 a2xp2ctations,

as wa2ll as the basic question of what to provide fer whom. licGuir2 concluded that
&ltnough somz good work has addressed tnes2 questions, it do2s nol provide

an adequat2 basis for confident evaluations of 2xisting or proposed public

information systems.

Information Sources Used in Private and Public Decision-Making

i, G. Robinson Barker, Manaqger, Forest Rasourc2 Information Systasns,
St. Regis Paper Company.

Barker describad how management decision-maiing by St. Regis Paper

Company depends on fore-t inventory data acquirad from remote

sensing. He descridbed the problams as w211 as tha banefits of obtaining
and maintaining accurate inventory estimates. S%t. R2gis now uses high

flicht esrial photograpns and Landsat data in combination with traditional
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matnaods to acquirz forast inventory data. Aerial photograpny and Landsat

(=

products are enmploved to design timber cruise strategizs, annotate previously

acguicad inventory and cartographfc materials, and davelop documants

for work in tn2 field. Remotaly sensed data are very useful, but high

acguisition and storags expansz, rapid obsolasence timz2ly availability, : i'

vandor reliability, and sample design ramain important problans. )
Barkar empnasized that Landsat data are ancillary data for St. Regis,

mazs are the da2sirad primary data. The digitizing and intaractiva graphics I-

zpadilitias tnat St. Regis has daveloped to produce maps with Landsat

v

-

w

r

w

2212 genarate significant benefits to tn2 company. Landsat producis pzrmit

$t. Regis to sampl2 more efficiently, raduce design costs for a2rial samp-

tine, an< improve its adbility to monitor torast resources important to tae

company. Landsat products facilitate tihe dissamination of information

ans almost eliminate th2 nead to draft maps by conventional m2ans. 8arkear

concludad by exprzssing his conc2rn wh2thar in the futurz Landsat data will

bz {i) continuousiy available in a timely fashion and (2) compatiblz with I

axisting data.

(N

2002rt Pottar, Assistant Chief of Planning, California D2partment of
A250urcCas.

Potter b2jan by cdascribing the activities of the California D2partment
o Laztar 2asources. a2 Dapartment engagas in planning activitias that
affect tne California “Water and Central Valley Projects as w21l as thes
us2 of water throughout California. Th2 DJ2partment d2signed, constructad,
and op2rates the Cilifarnia Water Projzct which transfors watar from
nortnarn to scutharn California. Parsuasion and litigation are important

activitias by which th2 Departmani seeks to influence the opzration

of the Cantral Valley Project as w21l as th2 us2 of water throughout :

California.
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Potter explainad the various types of Jdata the Departmznt uses in
its activitizs. 7Tnas2 include data on land us2, water run-off -and
storaje (surfac2 and underground), snowpack, soil moisture, land cover,
and weathar conditions. The data arc us2d with various models to
aestinate existing, and pradict future, magnitudes of floods,
water sudplizss, and wataer use. The Departmant also us2s the data to idantify
se2pag2 and plant str2ss, control encroacimznt, and conduct variaus
conservation grograms.

Pottar indicated tnat the models utilized by ths Dzpartment are
ganerally inferior to the available data. (Th2 exception would be tha
flood przdiction models which ara superior to the data now available.
The racent drought put gre2at pressura on th2 Department to generata
estimates of the costs and benefits involvad in various potaniial
incramantal r2allccations of water. The Departmant s2eks to avoid the
poiiticalization of its data; this is difficult, howavar, bacause
pra- and post-project assessments by th2 D2partment somztim2s lead

to actions with significant economic and political consaquances.

losky, Assistant to tha Governor of Colorado for Sciance
210103y.

Slesws first discuss2d the nzads of state and local govarnment for
z2turz] rzsource and enviranmantal data. He stressed that both stats and
Fazzr2] lzzislation and regulations have increased the authority and
raszonsizility of state and loca! governments and regional agencies to

pian 2az -:-232 natural rasourc2s. 7o exscute th2se responsibilities

S ka4 o emmid T P .
guzeas=*. 11 within their 1imitad budgats, state an

a

"0

local officials {

nead sp2tiziiy oriented data which are comprzhensive, timely, and can be
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zcguirac =1 rzasonable cost on a repetitive basis. Coventional data

collzctiz tzchniquas ara oftzn costly or incapable of m2eting thase

Sloswv resorted that the Intergovarnm2ntal Science, Enginzering,
and Teznslozv Advisory Panel (ISETAP) MNatural R2source anu Environment
23k Force fcuad Landsat tc 52 z2n important tachnolagy that can make
significznt, often unique contrioutions to the information base required
Tor statz 2~¢ local qovernment's management of natural resources. Surveys
conc.ctez 2y tne Task Force indicated that state and local governmants find

iznd:27 75 52 valuable becausz:

L

Landsat can provide the only feasible mezans for conducting
certain natural resource inventories. The cost, tim2 and man-

zg2r invelvad in th2 use of conventional techniques is oftan

e Tnz repatitive covarasz of Landsal can p2rmit users to monitor

‘rzzu2ntly th2 chanjges cccurring ovar tim2 in larg2 arz2as.

e Tnz rnulti-s-zctral and synoptic characteristics of Landsat can

provids a nz. m2ans of viewing th2 environnaat, providing information

virtually imzossidle ta acguirz with convantional tachnigues.
» Lancsat can provids uniform standardizad data in a digital

for-at wnica is 2a2sily iucorporatad into computorizad information

Slns:s raviawad th2 actual us2 of Landsat by stat2, r2gional and local

, 252 tasn outlinad th2 constraints on its incrz2asad utilization.

13
Ul

[14]

s2 conssrzints include:
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Lac- ot Fadaral Coanitment to Data Continuitv and Compatibility.

Uniil an opzrational Landsat Infor:ation Systai is establishad,
st3I2s will hasitatz to invast in the dav2lopmant of Landsat
caz2dilities and will delav the Incorporation of Landsat data
inta rana2gsimznt prograns and decision-making.

vata Tim2lin2ss: Delays and uncartainty in obtaining data from

tn2 ground system hav2 and will oracludz thz us2 of Landsat by state
and local govzrnments.

Inadaguat2 Faderal Technoloqy iransfer: Statz, regional and local

ageacies do not have sufficienc tachnical capacity or specific expertise
in r2mat2 s2nsing and disital analysis tachniques. Theay nz22d mor2
tecnnical assistencs tc ue'2lop an initial capability and continuing

assistanca2 to stay abrzast of tachnological d2v2lopments.

111-definad Feda2ral Agancy Responsibilitiss. Lack of co-

ordination among Fedzral aganciss and ill-definad rasponsi-
bilities for the lLandsat systam hava led to limitad sarvicas
to statz and local governments.

Failura of Fed2ral Ag2ncies to Use and Encourage Landsat Use.

Fed2rally mandated groqrams impose great demands for naw data.
Hovever, from timz o tim2 Faderal agencias hav2 not permitted
statas to us2 Fedzrally providad funds for Landsat procassing
to me2t program requiramants.

Stata Involvement in Landsat Decision-making. The Landsat

-

Lack o

systam has b2an plann2d and operated for tha Fad2ral and inter-
national sectors witn little input from statz and local govern-

ments. Federal agenci2s have not recognizad thn2 operatinnal
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recuiranants of stata and local agancias or th2 uniqu2 technical

and institutional setting of each governmant.

o Stata Constraints to Use of Landsat. The fragmantation of natural

resource rasponsibilities and the attendant difficulty of coord- I
ination, the lack of trained staff, bur2aucratic in2rtia, and
difficulties in obtaining funding for na2w programs hav2 also

constrainad the usz of Landsat.

Critical Analysis of the U S. Federal Statistical System

James T. Bonnen, Department of Agricultural Economics, Michigan
State University, and erstwhile Executive Director, President's
Reorganization Project for the Federal Statistical System. )
Bonnen reviewed the development, characteristics, and problems of the U.S.

Federal Statistical System. Unlike most countries, the United States has

a decentralized statistical system. For most of its history the system

has worked well. Agencies have developed model statistical programs to !

serve policymakers and other users; they have also pioneered in the

development of new technologies.
In recent years, however, the system has lost some c¢f its effectiveness.

Major new demands have been placed upon it and there have been significant

changes in the environment ir which it operates. Billions of dollars in

the Federal budget are allocated to State and local governmerts under

legislated formulas based on Federal statistical series. Irn addition,

certain Federal expenditures impact private sector wages anc are in turn

affected by Federal statistics on prices. Government agencies require

statistical data to support policy decisions and the evaluation of their

activities. {

!
!
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gon-2n 2r3ju2d that national policy information needs now raquire a
statistiz2l s stem with strong overall coordination and planning. Without
such Jirsctisn, a decentralizad system cannot deal effectively with the
protlems a3t 2fflict the current fragmentad, uncoordinated collection of
statistiz:l zzzivities. Thes2 problams include:

o L2z of policy relevance. Yhil2 the current system providas a

4172 variety of data, these data ar2 not employ=d adaquately

for objectiva analyses of complex issu2s which cut across

prasant Dzpartmant and policy dacisions structur2. Th2 system
has irzquently failed to anticipate the need for data to ba

Js2d in dealing with 2merging policy problems. Failur2 to

te major datz raquiramants ls2ads to unneccassary conflict
over th2 natur2 of problems and policy options; it also 12ads

to rising political prassures on statistics and statistical

aciss.

a

)
W

e 2zriodic thraats to integrity. For the public to trust th2 data,

it must be sure thnat the data ars not subjact to actual or
parceivad manipulation and that tn2 objactivity of Federal
se2+istical data is fully protected. Waile the recard is qood,
thar2 nave bean occasional problams.

e [n2d2zuate qualitv. The statistics produced in small units, or

2s by-product, are often unr2liablz and poorly designad for their

purpose. The growing volum2 of contracted data collaction and

analysis ar2 too frequently of poor statistical quality.
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o Inzdacuiate protection of privacy of respondents.

» IXCE5S51V2 paparwork.

Bonr2n concluded by exdlaining why th2 Statistical Reorqanization Project
racovianced, end tas President approvad, 2stablishmant of an Office of

Statistical ®slicy (0SP) in tne Exscutive Offica of th2 President for th2

coordination oF ths Faderal Statistical System. Tnis Offic2 would function
as & separatsz zzsncy reporting to the Prasident and accountablz to the
Congrass.
The nissizn of the Office would be to:
e Ensuorz the policy relavance, quality, and intagrity of statistical

c¢2tz 202 analys2s produced by 2gancies of th2 Fadaral Statistical

.....

VAT,
e T2vz 22 plans so that th2 Fedaral Statistical Syst2m will b2 able

to —=227 future information n2ads efficiantly in thz facz of
tac--2ic3ical, social and sconcnic changes;
& Assizt in minimizing th2 burden on all parsons and oraanizations
as+2Z T2 suzaly statistical or othar data to th2 Fad2ral Govarnmant;
Z2in a propzr balance batw22a protacting iadividual and businass

TP [ L e LD NER L Bl Rt B ey n brai el e o
¥ ard contidaatiziity aad naatiag 1aforaation navls

~ N

Polizicai, Culzurzl, and L2gal Problens of Global Information Svstams

Oswald S2zlz2y, Executive Director, Intarnational and Allied Arzas,
Aarvard L ixsrsng Program on Information Resourcas Policy, and
erstunils Czputy Assistant Sacretary of State for Scisncz and
Technolozy.

Ganlay discussad the political, cultural, and l2gal asp2cts of qlobal
r2mot2 s=nsin; swstens and th2ir use. H2 addresszd thra22 quastions:

311 tnh2 political world look lik2 durina th2 naxt twantv

T Ly NS —
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. i;73t prodlems ar2 associateu with larga, repatitive, and long-
tern flows of data across national borders?

nat 123al and political problems affect the intarnational use
T remotely sensed data?

|
0
Ganley pradicted that the world during th2 noext two d2cadas will
exparienca racurring political struggles. Uncertainty will charactarize
most relaticts bastween nations, regions, and groups, and leadership will
b2 2pha-2rael ans limited. Wdeither ths United Stat2s nor anv other nation
will dominaz2 or consistantly provide leadership in international affairs.
Tha Unitad Statas, daspite its great pow2r and levarag2, must n2qotiate
with otnar nations and international organizations to achizve its objectives.
Ganley tcok th2 position that th2 Unitad Stat2s govarnment has just
bagun to unZerstand tnat the world has entzrad an "Information Age."
Information is a basic rasource like matarials and enerqgy. The nead
0 33: lng nz5 2 r2source? Mho wants it?  How can you g2t it? and
What ar2 thz t2rms of trade?" 1links any rasource to political or econcaic
powar. For iavormation rasources, Ganla2y arguad that traditional answars
are now inacdegu2te owing to the growing abundance and varsatility of
modarn technology.
To illustrate the changing and uncertain answars to quastions concerning
information ra2sources, Ganley drew on his previous analyses of the role of
infcrmation ra2saources in Canada and of their influence on U.S.-Canadian

relztions. 7Tn2 possibility of rapid, massive, and chaap flow of data

across dbordz-s 214 th2 praeminance of U.S. facilitizes and sorvices has
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T2¢ tiny countriss to worry abcut transborder data flows. Western European
jovz--mznts Justify thesa concerns in.terms of individual privacy. But
t12 lana2dian govarnmant and industry vizw them as essentially economic -
2 m2132r of lost jobs, nejgative eff-:zts on the balance of paymants, and
TorzIzaz management ooportunities. (See Figure WR-1).

Z2szarch and developmant in high-technology industries has aiso been
.2, Tha Canadian government has exprassed displeasure over
tae lsa l2va2l of res=2arch and davalopment parformad by U.S. subsidiaries
in C:-2Zz2 and the substantial U.S. ownarship of the Canadian electronics
ind.sirr. Thes2 sentiments are analogous to those expréssad by
4.S. industries about Japan.

T2 Canadian government perceives Canada as being overwhelmed by

Zzfzan media contant that robs Canada of its national identity. Directly,

Wy
.
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such U.S. industries as publishino and broadcasting.
s.t zicilar gaeceptions in the Third YWorld pit restrictionist attitudes
3gei-st ‘merican davotion to tha principle that information.should flow

frzzi s, Tne resulting clashes have ideological as well as economic

Tn2 possibility of broadcasting directly to homas via satellites raises
siiTzr issuss. Canada wants to have domestic television broadcasts from
3272711125 ra2thar than local transmitters. But this could mean
iy o-zatizn of even misr2 U.S.-made contant than at present. Globally, many
~2177n35 z2lizva that direct talevision broadcasting by sat2llite from one |

t5. T2 tu anether without the prior consent of the receiving state is a
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violation of national sovereignty. The resulting conflict between the
principles of free flow of information and of national sovereignty is
fueled by the fear that the United States would use it great technological
advantage for political, cultural, or commercial purposes. Ganley argued
that the exploitation of Landsat satellites for agricultural and mineral
resource mapping, already complicated by potential conflicts with intelli-
gence interesis and by questions of public versus private, monopolistic
versus competitive ownership structures, is subject to similar fears in
the international arena.

Ganley concluded that enormous problems impact the international
use of remotely sensed data because the concerns of nations differ greatly.
He stressed the need for flexibility, both political and economic, in the

design and operation of future systems to serve the international community.

Kansas City Special Session

Three members of the Information Utilization and Evaluation Working
Group (Jack Estes, Nevin Bryant, and Charles Vars) conducted a special
session at the Soil Conservation Society of America (SCSA) Conference,

Remote Sensing for Resource Management, at Kansas City, MO, October 28,

1980. The three-hour evening session brought together selected conference
participants who would provide perspectives on fundamental research needs
to supplement those obtained at the Asilomar workshop on Information and
Decision Processes. Invited participants can be seen in Appendix A.

Two individuals who were invited, Joe Cihlar and Bill MacFarland,

were unable to attend the special session because of unexpected changes

in their schedules, but Estes was able to meet with them in subsequent




interviews and their views are included herein. In addition to the
syopsis of our discussions we have included in a copy of the results of
a data needs question circulated at this meeting (Kansas City USER NEEDS
SURVEY, Appendix C). These results were provided by Cihlar to Estes in
December, 1980.

The session opened with a presentation by Estes concerning the goals,
status, and activities of the NASA Program Definition Study of Basic
Research Requirements. Bryant and Vars then briefly reviewed the Workshop
on Information and Decision Processes at Asilomar, as well as planned
future activities of the Working Group on Information Utilization and
Evaluation.

One major research recommendation emerged from the two-hour discussion
session. This recommendation was that existing information systems, their
use and users, and related processes need to be reviewed and documented
before potential future systems can be evaluated. The objective should be
the review and documentation of multi-purpose, government and private
systems with international dimensions. The review and documentation
process should not just include systems which obviously lend themselves to
remote sensing applications. The option of combining remotely sensed data
with data collected by other means should be studied. In fact, this latter
possibility indicates why the review process should place special emphasis
on why, how, and with what effects are multiple-source of data used within
exi.ting information systems.

Most studies on the value of information assume, for example, that

a farmer, an elevator operator, and a buyer all use the same information

in the same way, but evidence indicates this is unrealistic. Some information
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is available as a public good, but it is not equally used by all who

receive it. For these reasons, the identification of major market

and nonmarket users of information, their sources of information, and

the adequacy of these sources become important if new systems are to be
satisfactorily evaluated. Particular attention should be given to the
documentation of how the behavior of public and private users and producers
of information are changed when information is viewed as a public rather

than private good.

San Jose Workshop

The second workshop conducted by the Working Group on Information
Utilization and Evaluation was held at Santa Teresa Laboratories of IBM,
near San Jose, California, January 19-20, 1981. Participants are listed

in Appendix A. The workshop focused on the topic, Data Base Use and

Management. A list of individuals making presentations and the title of
their talks are seen in Table WR-II. The objective was to review the state
of the art in computerized data base managenent systems and technologies
associated with the use of data-particularly remote sensing data. Eight

presentations were made by individuals well versed in the field.

TABLE WR-II

Titles of Presentations and Speakers at

DATA BASE USE AND MANAGEMENT WORKSHOP
SAN JOSE, CALIFORNIA
JANUARY 1981

SPACE APPLICATIONS DATA SYSTEMS PROGRAM -
Nevin Bryant for Peter Bracken

PLANETARY SCIENCE DATA ACQUISITION -
Adrian Hooke
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TABLE WR-II (continued)

REQUIREMENTS AND CHARACTERISTICS OF SCIENTIFIC DATA BASES -
Stan Hansen

CARTOGRAPHIC DATA BASES -
Delmar Anderson

COMMITTEE ON DATA MANAGEMENT AND COMPUTATION REPORT REVIEW =~
Ralph Bernstein

DATA BASE ISSUES IN GEOGRAPHIC APPLICATIONS -
Ray Lorrie

PROBLEMS OF HIGH RATE COMPUTATION -
William Sharpley

DATA BASE CONSIDERATIONS FOR NAVY WEATHER FORECASTING -
Eve Schwartz

Summaries of these presentations are provided below. Critical Research
issues from the discussion held at this workshop are found in Section V
of this report. An appendix of selected viewqraphs given by each speaker

is provided as background information (see Appendix B).

1) P. Bracken/N. Bryant (presenting)
NASA/OSTA Data Systems R&D Program

The Data System has as its goal the development of key enabling
technologies to assist the OSTA Discipline Branches more efficiently
address the ground data handling of earti!i observation systems sensor data.
The program cuts across all of the Discipline Branches, with the result
that it has been structured to address both immediate and longer-range
concerns to OSTA applications. Immediate concerns in improved data handling
are being addressed through the development of Pilot Demonstrations and

focusing on critical mission requirements such as the Landsat D ground data

handling system. Longer range concerns are being addr2ssed through the
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development of NASA expertise in information science and contributions to

the data handling design for missions scheduled for FY86+ launch. Liason v
with OSTA research is .aintained, but emphasis again is on the Pilot Systems.

The Branch's philosophy is to learn by doing, and build specific blocks of

expertise. The Pilot Systems may in fact be too research scientist oriented

for a complete evaluation of system requirements, given the stated OSTA and

user community being composed of federal, state, and private organizations with

high-volume and repetitive data processing characteristics. However,
there are some very challenging issues in extracting indexes and storing
data associated with satellite information. These probably are not
amenable to significant theoretical analysis given assumptions by high-
volume and repetative data processing characteristics hut are best

handled on an experimental basis.

~nN
S

A. Hooke

Piznetary Scienc2 Data Acquisition

The planetary science data acquisition differs from the earth obser-
vations program in two important respects: much lower data rates and a
well defined and limited set of users. The process, however, suffers
similar problems to that experienced by the earth observations missions.
Being small, however, has enabled the program to recently redesign its
information system from end-to-end, thereby highlighting elements of
ceneric value to the Fundamental Research Program. Key elements in-
de: (1) exploring the value of data compression to trade off infor-

mation for volume, (2) developing standardized data links between com-

ponents for staging/transmission, (3) developing standards to permit

expansion and externalizaticn of the data network to more end users/ 8\
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scientists. A principal enabling eleﬁent has been the development of
layers of protocols to keep track of packets of data being transmitted
from spacecraft to ground and data base to data base. Layered proto-
cols probably are the best way to completely inform the recipient of a
data sets characteristics, but it is impractical to expect retroactive

upgrading of protocol information in the initial data bases.

3) S. Hansen i

Requiremants and Characteristics of Scientific Data Bases ,

The Boeing computerized graphics and data base systems applied to
airplane design, manufacture scheduling and logistical support was dis-
cussed in the context of their technological requirements. Basic prob-
lems in the Boeing envirconment are analogous to those in satellite
information processing and utilization. Some key points brought up
were: (1) we are not just computerizing data and procedures that were
aiready there, we are creating new approaches to analysing data and
making comparisons through a greatly reduced cycle time for information
processing. (2) Computerizing systems are vertically integrated to per-
form spacialized tasks with function-oriented software, while in fact
what is needed is a global-oriented transfer capability so that trans-
forability of data can occur through horizontal integration.  (3)
Whnere many components characterize a system the number of horizontal
interactions (e.g., facility-to-facility) should be minimal and they
should not be complex. (4) The costs associated with moving through a

hetercjeneous environment are associated with reformatting and converting

data; roreover, image and graphical data types and hardware do not have
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complete corpatebility of interfaces. (5) Compatibility zan be helped
throuch the development of a neutral format all components must conform
tc, although this does place an overhead on operations. (6) There need s
to be dscentralized data base structures, distributed data processing,
and a cor~on carrier if the variety of users/technology managers are to

have 2z sufficiently flexible research and design environment to meet

tha yzri

ty of customer/end-user needs/requests. (7) Users co not have

v

iw

w

reguira-anis, they have reactions to situations imposed upon them.

4) D. Andarsen

Czriccoranhic Data Bases for Exploiting Remote Sensing Imagery

It is irportant to note the difference between the cartographic data
bzse ranipulation and use for analysis versus that required for presen-
taticn. There is 2 need to provide simplified cartographic products

nc user wnich get the salient points across. However, this

ot
o
!
&
o
m

szme datz must be used for analysis as well as presentation. Therefore,
you €0 rot want to have to change the data encoding structure over time,
but rather have levels of generalization to handle more spatially de-
tzileZ information. Furthermore, the cartographic data bases must be
organizad to accommodate a wide variety of spatial attributes (points,
lines, 2reas) and integrate them in a spatially consistent manner for
anzlysis znd simplifying them uniformly for presentation. A final
probis= wa2s noted, that of anticipating questions you need to answer.

This 27fects the cost-effectiveness of data capture and storage/archiv-

ing &s w211 as data formatting.

~C20-
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5) 7. 2ernstein

s-mittee on Pata Management and Computation (CODIMAC) Report Review

e
i

vizwpoints expressed by CODMAC on the whole parallel those gen-
ereted Dy a variety of NASA-sponsored user-requirements studies and
worksn2ps. Concerns with data quality, timeliness, and accessability
were zrevzlent. This report has significant importance, in that it
raprassnts the views outside NASA of NASA's data distribution role.

Two pcints concerning the report were noted: (2) the report reflected
an 2sszssmznt of the space data handling situation from the perspective
o7 rzssarch scientists, b) scientists are sometimes resistant to tech-
nolzzic2l chzng2 compared with their existing research medium largely
unfamiliar with the new way of doing things and/or

prccessing of data is beyond their control or preferred specifications.

Dzt2 B3s2 Issues in Geographic Applications

the relational data base approach to handling g2ographic-
211y =ncocad data files and graphics data was discussed. The System R
apprcich was cdascribed. A significant point was that the system operated

on rezords not sets or arrays of data. Up to date this has created

sevars ovarhead problems for graphical data representations, and image
errays hive not been addressed. System R, as most DBIS, have concen-
trztz? on the accounting/inventory data management problem. The rela-
tz bzsz concept would be useful for many applications if it

ccsiz efficiently handle spatial oriented data other than nominally

erzozz2 7ilzs. The value of the relational data base technology for
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spatial data will depend strongly upon the ability to extract quanta-
tive features of that data. These are necessary as a base for the

inguiry and manipulation facilities which are key to relational systems

7) \. Sharpley

Problems of High Rate Computations

The technology of high data rate computing, even for the specialized
cesz of image arrays, is developing independent of NASA to serve other
user nzeds. There is probably a compatability with the develcpment of
high rate computing where NASA may not need to 'support hardware develop-
rent for sensor data interpretation, but rather the formatting of data
bzses. A basic bottleneck in image file computing is 1/0. Potential
sclutions include back end machines and floppy disks. It is important
to nots that geographical/image data bases use more streamlined DBMS.
functions tnan generaliy provided by commercial systems. This is because
rmany of their concerns are limited in scope and do not involve require-

r2nts such as frequent updating of all records in a file.

&) E. Schwartz

Data Base Coordinate System for the Storage and Retrieval of
Satellite Data

The Navy's procedure to place satellite cloud cover information into
an easily addressable working data base for meterological models to
ooerate on vas described. The system is a good example of the kinds of
softwzre and hardware architectures which can be developed to achieve a

very scacific product derived from satellite imagery. The data is not

arzhived (i.e., each new overflight replaces the previous one) and the

rap projection process is not reversible to the intial scanner data.
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Flexibility in satellite data analysis capabilities has been sacrificed
for a comprehensive input capability to complex weather forecast models

which require systematically formatted/mapped data to operate efficiently.

Houston Workshop }‘,

The third workshop conducted by the Working Group on Information
Utilization and Evaluation was held at the Lunar and Planetary Science i
Institute near Johnson Spacecraft Center at Clear Lake City, Texas, February |4
23 and 24, 1981. The objective of this workshop was an examination of some ‘
of the important attributes of data which give it value as information and
methods for evaluating the ability of remote sensor systems to provide
accurate data/information for resource management purposes. Attendees
at this workshop are listed in Appendix A. Seven presentations were made
at this workshop. TABLE WR-III is a copy of paper presentation schedule
followad during this meeting. Summaries of these presentations along with

important identified research issues in Section V of this report.

TABLE WR-III

Titles of Presentations and Speakers at

DATA AND INFORMATION PERFORMANCE WORKSHOP
HOUSTON, TEXAS
FEBRUARY 1981

PERFORMANCE PARAMETERS AND CRITERIA FOR JUDGING FEDERAL INFORMATION SYSTEMS -
Gaylord Worden

DATA AND INFORMATION FROM THE SRS SYSTEM -
Raymond Jessen

ASSESSMENT OF THE STATISTICAL ACCURACY OF ESTIMATES MADE FROM REMOTELY
SENSED DATA -
Patrick Odell

MAINTAINING THE SPATIAL COMPARENT IN STATISTICAL AGGREGATION -
Alan Strahler for Reginald Golledge and Larry Hubert
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TABLE WR-III (continued)

FEDERAL-PROVINCIAL AND INTERNATIONAL DIMENSIONS OF CANADIAN REMOTE
SENSING PROBLEMS -
Donald Clough

MODELLING THE EFFECTS OF MISREGISTRATION ON MULTI-SPECTRAL CLASSIFICATION-
Fred Billingsley

THE DATA REPRESENTATION ACCURACY QUESTION IN REMOTE SENSING-
Bill Cobberly

Summary of Worden's Presentation, JSC,
Performance Parameters and Criteria for Judging Federal
Information Sys tems
February 23, 198l

Worden began by describing the Federal Statistical System, its problems,
and the missions of the Office of Federal Statistical Standards and Policy
(OFSS&P). The United States has a decentralized Federal statistical system:
many agencies produce statistics, but each is responsible for the design,
collection, quality, and dissemination of its statistical outputs. Some
agencies contract with private firms to collect statistics, whereas others
have established large and professionally sophisticated organizations to
produce statistics.

The quality and policy relevance of Federal statistics vary widely.
Statistics produced by small units, or as a by-product of administrative and
regulatory activities, are sometimes unreliable, poorly designed, and
inadequate for important policy problems. Failure to anticipate major
data needs has led to political pressures on statistical agencies. The
objectivity of Federal statistical data has been subject to periodic threats,
but the record to date is good. Protection of the privacy of respondents who

provide records, as well as minimization of the burden of response are problems

of increasing significance today.
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worden indicated that the OFSS&P is the only central Federal agency con-

czrned with Federal statistics. The specific missions of the office are to:

- Ensure the policy relevance, quality, and integrity of statistical
datz produced by Federal agencies;

- Devzlop plans so tnat the Federal Statistical System will be able
to -zet future information needs efficiently;

- Assist in minimizing the burden on all persons and organizations
askzd to supply data to Federal agencies;

- Maintain a proper balance between protecting individual and

business rights to privacy and confidentiality and meeting the
information needs for public policy.

The CFSS&P seeks to ensure policy relevance by addressing broad issues
that cut across Department and policy decision structures. The office repre-
senis inese issues throughout the decentralized Federal statistical system,
ard it encourages communications among agencies, reporting populations, and
users 50 that alternative needs are recognized in agency planning. The
osjective is to promote the development of an integrated statistical system
with sufficient uniformity in concepts and measurements that the system can
sarve current and emerging national policy needs satisfactorily.

The OFSSAP routinely reviews the contracts let by small units for data
coilection 2nd other statistics-related activities. Subjective benefit-cost
e~zlyss, as well as studies of objectivity, access, and use, are conducted
57 the office to maintain the credibility of Federal statistics and the
s~ficsntiality of data on which they are based. For Federal statiétics tc
sz trusted, the public must be sure the (1) data are not manipulated to
sa-ve narrow political interests and (2) the objectivity of the data is
fully protzciad., Effective protection must be given to the confidentiality
of dazz suzalied by persons and businesses. Regulatory agencies rarely

pledgs con®iZzn4i21ity because they are concernad with the activities of

speci®ic entizizs. Some actions of regulatory agencies concern the major

—
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agencizs producing economic statistics because respondent cooperation declines
with incra2sing fears of publicity.

worcsn erphasized that the OFSS&P seeks to address trade-offs in data
collection, handlihg. and respondent burden for the entire Federal statistical

syster. Tnez office has developed an Information Collection Budget which will be

used 3 evziuate statistical reporting burdens on the public. Remote sensing
syste=s ~zy crovide observational means that minimize respondent reporting

4T the issues of privacy, verification, accuracy, and cost remain

or

burdars,
impor:zz~t Zr3dlems. Worden observed that the criteria used by the OFSS&P
are aporarriate to statistical systems for natural resources, science, and
technsliogy, dut neither concepts nor institutions are sufficiently developed
to permit trade-off and benefit-cost analyses comparable to those under-

taken for economic and other Federal statistics.

Data and Information from the SRS System
by Raymond Jessen, University or ta1TT6FdT§, [0S Angeles

In Professor Jessen's talk he dealt mainly with procedures for the
estination of cersal crops. He began with a historical perspective. In
the early days SRS type estimates depended upon reports from farmers.

Er~ars could crop up in this type of reporting so adjustments were made

anc 2 structure developed called the Crop Reporting Board. This board
exz~inas information produced by state officers to make its estimates
of oroduction. As this board looks at prices of crops that are often
hizhly speculative the integrity of their data is of primary importance
an<¢ has created som2 problems in the past. This area of data fnteqrity

{11 k2ing worked on today.
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In tne 1930's some experimentation was cone on the use of airphoto

intaroretztion to look into cereal grain areage for:
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E : o mepping; and
0 crop type identification.

Each field area was visited on the ground. This data collection proce-
dure was not adopted but was still useful in looking at variability of

field sizes - this was good for research in sampling.

Next, came researchon yield. This was done in small plots in a
nu~s2r of states. These plot data were then aggregated up to field

sizz statistics. Cotton ball councs were the first really valid statis-

ticzl estimates of yield. Corn was next looked at for yield. Corn was

field harvest data began to show up. (Biological yield - different
than - harvested field yield). These research harvests developed in
the 1930's but the procedures developed were not adopted until the é
1950's. ;
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l the first crop where a big difference between the plot data and the

i

We should remember that it is easy to sample in Indiana and

I11inois but in: other areas without regular field boundaries this is
difficult so a natural boundary scheme was worked out. But SRS is not

just interested in yield or just in acreages. Al1l this led to the

current SRS systems.

In this system farmers are visited and shown airphotos of their

fields with boundaries overlayed. Field sizes are used as a surrogate

for planted areas. These photos are then changed and annotated in the

e -

field by the farmer and the reporter. Crop and acres are the type of
information gathered but other datz are taken as well (e.g., number of

livestock).

Yo k'l

This information is taken by SRS during their survey in about

400 samples sites per state. Some states have more sites - California

WR-27
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has som~ 800+, New England may have states lumped together.

Now in June not all crops are planted (e.g., corn, soybeans).
These data are gathered by asking what will be planted. These data then
form the sample units for yield data. These plots are then looked at !
monthly and detailed data are forwarded to the Crop Reporting Board; §
along with other information. This other information survey data sent
to farrers whp are asked how is your crop compared to the norm. Later :

farmers are asked how much yield does it look 1ike. In this type of }1

reporting you have early predictions which are more forecasts (crop
not made yet); later these can be referred to as estimates. Again these '
data are reported to the state office, then to the Crop Reporting Board. |
These people use ancillary data too. Such as car loadings, (that is,
number of cars loaded with a specific crop and the total tonage of that
load)., etc. Then they make essentially very judgmental decisions.
Next, we asked Dr. Jessen why this decision system is not more systematized?
Jessen replied that he is not sure of how subjective judgments like this
can be made more objective. After all, if we can do more valid sampling,
we could get a more unbiased estimate. If so, we should be able to

get right on. What we have though is a series of:

o s2mpling problems;

o reporting error problems; and, .

o0 rnon-response type problems (not too much of a problem
S2cause you can drive around fields and get data).

S~ 2nd USDA are getting some accuracy checks on specific crops.
The orz-ge crop is one that kas more objective limb counts (e.g., oranges-

- -

$qL 2&

: =~ shippad, cotten-gired, sugar b2ets-milled). These can be

relztivziy accurately verified. In crops where on farm use is made 1

of %he zr32 such 2s corn for cattle feed estimate data is less reliable, ‘
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Jessen was then asked - Why do we keep this system going? Why not
change over to a new system? Jessen stated that in<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>