General Disclaimer

One or more of the Following Statements may affect this Document

e This document has been reproduced from the best copy furnished by the
organizational source. It is being released in the interest of making available as
much information as possible.

e This document may contain data, which exceeds the sheet parameters. It was
furnished in this condition by the organizational source and is the best copy
available.

e This document may contain tone-on-tone or color graphs, charts and/or pictures,
which have been reproduced in black and white.

e This document is paginated as submitted by the original source.

e Portions of this document are not fully legible due to the historical nature of some
of the material. However, it is the best reproduction available from the original
submission.

Produced by the NASA Center for Aerospace Information (CASI)



JPL SP 43.22

RESULTS OF PHASE ONE OF
LAND USE INFORMATION
DELPHI STUDY

i Charles K. Paul
T LUMIS Task Manager

Albert J. Landini

Planning Consultant

Jet Propulsion Laboratory
California Institute of Technology
Pasadena, California 91103

May 1, 1975

Prepared for
Land Use Management Information Systems Project

Office of Applications
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION



TECHNICAL REPORT STANDARD TITLE PAGE

1. Report No. 33_22 2. Government Accession No.

3. Reciplent’s Catalog No.

4, Title and Subtitle

RESULTS O PHASE ONE OF LAND USE INFORMATION
DELPHI STUDY

5. Report Date
May 1, 1975

6. Performing Organization Code

7. Author(s)
Charles K. Paul, Albert J. Landini

8. Performing Organization Report No.

9. Performing Organization Nome ond Address

JET PROPULSION LABORATORY
California Institute of Technology
4800 Oak Grove Drive

Pasadena, California 91103

10. Work Unit No.

11. Contract or Gront No.
NAS 7-100

12. Sponsoring Agency Nome and Address

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington, D.C. 20546

13. Type of Report and Period Covered

Special Publication

14, Spunsoring Agency Code

15. Supplementary Notes

16. Abstract

census block,

The Land Use Management Information System (LUMIS) is being developed by the
Jet Propulsion Laboratory (JPL) in cooperation with the Los Angeles City
Planning Department, on a pilot basis, for the City portion of the Santa Monica
Mountains. LUMIS incorporates data developed from maps and aerial photos as
well as traditional land-based data associated with routine city and county
record-keeping activities and traditional census data.

To achieve the merging of natural resource data with governmental data LUMIS
is being designed in accordance with restrictions associated with two other
land use information systems currently being constructed by Los Angeles City
staff, The two City systems are LUPAMS (Land Use Planning and Management
System) which is based on data recorded by the County Assessor's office for
each individual parcel of land in the City, and Geo-BEDS, a geographically
based environmental data system that utilizes US Census Bureau DIME file
technology. The latter incorporates numerous local, regional, and federal
data files at the first level of urban geographic aggregation--the individual

Social Sciences (General)
Urban Technology and Transportation

17. Key Words (Selected by Author(s)) 18. Distribution Statement
Earth Resources Unclassified -- Unlimi‘ted

Unclassified Unclassified

19, Security Classif. (of this report) | 20, Security Classif, (of this page) | 21. No. of Pages | 22. Price

35




HOW TO FILL OUT THE TECHNICAL REPORT STANDARD TITLE PAGE

Make items 1, 4, 5, 9, 12, and 13 agree with the corresponding information on the
report cover, Use all capital letters for title (item 4), Leave items 2, 6, and 14
blunk. Complete the remaining items as follows:

3. Recipient's Catalog No, Reserved for use by report recipients.

7. Author(s). Include corresponding information from the report cover, In
addition, list the affiliation of an author if it differs from that of the
performing organization,

8. Performing Organization Report No, Insert if performing organization
wishes to assign this number,

10. Work Unit No, Use the agency-wide code (for example, 923-50-10-06-72),
which uniquely identifies the work unit under which the work was authorized.
Non-NASA performing organizations will leave this blank,

11. Insert the number of the contract or grant under which the report was
prepared,

15. Supplementory Notes, Enter information not included elsewhere but useful,
such as: Prepored in cooperation with, ., Translation of (or by). .. Presented
at conference of, ., To be published in, ..

16, Abstract, Include a brief (not to exceed 200 words) factual summary of the
most significant information contained in the report, If possible, the
abstract of a classified report should be unclassified, |f the report contains
a significant bibliography or literature survey, mention it here,

17. Key Words, Insert terms or short phrases selected by the author that identify
the principal subjects covered in the report, and that are sufficiently
specific and precise to be used for cataloging,

18. Distribution Statement, Enter one of the authorized statements used to
denote releasability to the public or a limitation on dissemination for
reasons other than security of defense information, Authorized statements
are "Unclassified—Unlimited, " "U.S. Government and Contractors only, "
"U.S. Government Agencies only, " and "NASA and NASA Contractors only, "

19. Security Classification (of report), NOTE: Reports carrying a security-
clossification will require additional markings giving security and down-
grading information as specified by the Security Requirements Checklist
and the DoD Industrial Security Manual (DoD 5220. 22-M),

20. Security Classification (of this page). NOTE: Because this page may be
used in preparing announcements, bibliographies, and data banks, it shovid
be unclassified if possible. If a clossification is required, indicate sepa-
rotely the classification of the title and the abstract by following these items
with either "(U)" for unclassified, or "(C)" or "(S)" as applicable for
classified items,

21, No, of Pages. Insert the number of pages,

22, Price, Insert the price set by the Clearinghouse for Federal Scientific ond
Technical Information or the Government Printing Office, if known,




JPL P 43.22

RESULTS OF PHASE ONE OF
LAND USE INFORMATION
DELPHI STUDY

Charies K. Paul
LUMIS Task Manager

Albert J. Landini
Planning Consultant

Jet Propulsion Laboratory
California Institute of Technology
Pasadena, California 91103

May 1, 1975

Prepared for

Land Use Management Information Systems Project

Office of Applications

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION



PREFACE

This work was sponsored by the Office of Applications of the National
Aeronautics and Space Administration through Contract No. NAS 7-100.

iii




CONTENTS

Title
Introduction. . . . . . . . . . . i e e e e e e e e e
Phase One Methodology . . . . . . . .« . i v i it it et i i e e e
Summary of Results for Two Iterations ... .. e e e e e e ..

Items Selected for Interpretation from Aerial Photographs. . . . . . .. ..

Summary and Conclusions

APPENDIXES

I. Liet of Delphi Participants' Names

I1I. Initial List of LUMIS Data Items

ooooooooo

...............................

...........

...........

III. Results of First Ranking of Land Use Information
Variables .. ... .......

IV. Results of Second Ranking of Land Use

Information Variables

TABLES

1. Candidate cultural data items for final selection
2. Candidate physical data items for final selection

3. Data items excluded from final selection

FIGURES

¢ s 0

-----------

...........................

-----------

1. Cultural data items — median scores, first iteration. ... ...

2. Cultural data items — median scores, second iteration .. . ..

3. Physical data items — median scores, first iteration .. .. ..

4. Physical data items — median scores, second iteration. .. ..

PRECEDING PAGE

11
15

25

31



ABSTRACT

The Land Use Management Information System (LUMIS)
is being developed by the Jet Propulsion Laboratory (JPL) in
cooperation with the Los Angeles City Planning Department, on
a pilot basis, for the City portion of the Santa Monica Mountains.
LUMIS incorporates data developed from maps and aerial photos
as well as traditional land-based data associated with routine
city and county record-keeping activities and traditional census
data.

To achieve the merging of natural resource data with gov-
ernmental data LUMIS is being designed in accordance with
restrictions associated with two other land use information sys-
tems currently being constructed by Los Angeles City staff.

The two City systems are LUPAMS (Land Use Planning and Man-
agement System) which is based on data recorded by the County
Assessor's otiice for each individual parcel of land in the City,
and Geo-BEDS, a geographically based environmental data sys-
tem that utilizes US Census Bureau DIME file technology. The
latter incorporates numerous local, regional, and federal data
files at the first level of urban geographic aggregation--the

individual census block.
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RESULTS OF PHASE ONE
OF
LAND USE INFORMATION DELPHI STUDY

Introduction

The Land Use Management Information System (LUMIS) Staff
established both a User Advisory Committee and a Technical Advisory Com-
mittee in June 1974. Both committees were convened at the Jet Propulsion
Laboratory to initiate the Delphi study reported herein and to ascertain
whether any members of these committees had had any experience with
land use data and information systems in the Santa Monica Mountains. As
a result of the meager information available, the LUMIS staff embarked
on a statistical method of deriving significant land use informational needs

in the Santa Monica Mountains.

In light of hundreds of possible data items that could be interpreted
from aerial photographs of an urban area, the LUMIS project staff decided
to undertake a four-phase Delphi study in an effort to determine what were
the most important land use data items to be interpreted from the remotely
sensed imagery. Delphi is a technique that in one form involves a panel of
subject matter experts who are unknown to one another and who are not con-
vened. Usually a traditional questionnaire of some sort is developed and

administered to the group.

The goal of this process is to seek group concensus regarding some
set of choices, The '"blind" committee is formed to minimize the impact of
individual personalities on the overall group judgment. A typical Delphi
exercise usually consists of two or more iterations of administering the
;ame questionnaire. Each successive administration of the questionnaire is
acco.apanied with appropriate statistics describing the group's previous per-
formance. The group is then asked if they wish to modify their previous

responses,



The partial Delphi study reported here was designed to be implemented in
four phases. Phases one and two were to consist of two iterations each; phase
three ‘wvas to deal with a single cost evaluation; and phase four was to be the
point at which project management enumerated the items to be taken from the
imagery for inclusion in the LUMIS data base. This plan has been somewhat
modified because of time constraints., However, the design is reported here
because it is hoped to be completed at a later date.

Phase one was a ranking of data items, supplied to the Delphi reviewers
by the project staff, as to their relative importance. Two iterations were
undertaken. Phase two was to take these ranked data 'items and return them to
the reviewers, this time seeking to determine at what level of detail or scale
each data item needed to be recorded.

Phase three was to involve developing a summary sheet of the results of
phases one and two showing the relative importance of each data item, and tune
scale at which each was needed. This was to be passed to the photo interpreta-
tion team leader who in turn would have judged the feasibility of obtaining each
data item at the desired scale and would have indicated the relative cost of
acquiring it. The management decision phase, phase four, required that proj-
ect management render a decision as to which items were most important for
inclusion in the LUMIS data base, given their relative collection costs and

stated levels of importance,

Phase One Methodolggl

At a meeting of the LUMIS Technical Subcommittee the idea of the Delphi
study was advanced by the project staff and approved by the Committee. They
were asked if the Delphi procedure itself should involve the ''blind' panel of
experts in the construction of an initial list of data items. The idea was sug-
gested to the project staff by the subcommittee that they construct an initial
list of data items and submit this to the expert panel for their review as to, its
completeness. The Delphi panel is identified in Appendix I and consisted of
members of the LUMIS Users Advisory Committee and Technical Subcommittee.
An initial list was then constructed of data items believed to be of poten-

tial interest to users (Appendix II). The list of items was broadly divided into



two categories of cultural and physical data items. These two major categories
were subsequently broken down into appropriate suhcategories.

The project panel was then asked to review the list of data items and
return any suggestions for its modification., Approximately three working
weeks were allowed the panel to respond. Several constructive conimentaries
were received. The list of suggested data items was then modified to incorpo-
rate the panel's suggestions, and a second list of data items was constructed
that would also serve as the first iteration rating form.

The rewly developed form was then mailed to the expert panel and they,
in turn, rated each item as to the importance it held for various operations
within their orgarization., These forms were sent by return mail to the LUMIS
staff, where they were tallied, and a frequency distribution constructed for
each item along with the determination of its median score.

The results of these rankings were reported using the rating form
layout, (Appendix III), This report of the first ranking of the final land use
data items and a second copy of the rating form were returned to the panel,
In this second iteration of the Delphi process the participants were asked
that they again review the list as to each data item's importance to the
individual organization's operations and to indicate that importance by

checking off the space corresponding to the appropriate importance level,

This iteration differed from the previous one inasmuch as the committee
members were supplied with a report that showed how their fellow Delphi par-
ticipants had ranked the importance of the land use information variables in the
first round. Also in the second rating of variables they were invited to change

their rating of variables, if they so desired, based on information contained in
the report.

Again the questionnaires were returned by mail and the LUMIS staff con-
structed a summary report of responses, their frequency distribution and
median score (Appendix 1V), It was decided to limit our particular Delphi
exercise to two iterations due to the limited duration of the project and the

need to begin interpreting photography,




Summary of Results for Two Iterations

Summary frequency distributions were constructed to illustrate overall
importance of variables as rated by the panel of experts. Four such distribu.
tions were constructed, one each for the gross categories of cultural and phys-
ical data items for both the first and second iterations.

The degree of convergence or agreement within the Delphi panel on the
overall importance level of the various cultural data items is shown in Fig-
ures 1 and 2. Figure 1 is a frequency distribution of the median scores for
each of the 86 cultural data items from the first iteration, as shown in
Appendix III.

Figure 2 is a similar distribution of median scores for cultural data
items, but for the second iteration results as shown in Appendix IV,

Two more dist ributions of median scores were constructed for the phys-
ical data items, one for each Delphi iteration. Figure 3 illustrates the results
of the first iteration, and Figure 4 the reaults of the second iteration.

Items Selected for Interpretation from Aerial Photographs

Figures 2 and 4 were used to determine candidate items from which the
final data items to be interpreted from the aerial photographs would be selected.
Thirty-nine cultural data items and fifty-four physical data items were advanced
to selection candidacy. Cultural items with a eecond iteration median score of
seven or lower were excluded from consideration as were physical data items

with a second iteration median score of 8.5 or lower.

The cultural items selected for final consideration are shown in Table 1,

and the physical data items are shown in Table 2.

The data items in Tables 1 and 2 were then reviewed by the LUMIS staff
and certain of them were initially excluded from the final list of data items to
be forwarded to the photo interpretation team for their consideration. These
items were removed because in the judgment of the LUMIS staff aerial photog-
raphy did not seem an appropriate data source. Those excluded items are
shown in Table 3.
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Those items shown in Table 3, although excluded as data items to be
considered for retrieval from aerial photos, have not been excluded from con-
sideration for inclusion in the overall LUMIS effort. Rather, alternative data
sources will need to be considered for those items. In the case of vacant floor
area the Los Angeles City Planning Department may wish to conduct unique
field surveys and append that data to their Geo- BEDS data file. Maps of mete-
orological data will have to be developed to define areas of air quality as well
as wind characteristics, and they in turn will need to be digitized for inclusion
in the LUMIS data base. Similar mapping anu digitizing procedures will have to
be instituted to define administrative or planning zones such as mountain fire

districts.

A careful review of Tables 1 and 2 will reveal other data items that may
be questionable as to their availability from aerial photography. However it
should be stresscd that this list will subsequently be reviewed by the photo
interpretation team leader who will also make a judgment as to the appropriate-
ness of aerial photography as being a data source for the listed items. Tke
LUMIS staff decided to retain in its list of items any that seemed plausible if
not practical for development from aerial photography, in its knowledge that
the list would be subjected to further review.

Summary and Conclusions

The Delphi procedure has been used to ccnstruct a list of data items
appropriate for interpretation from aerial photography for inclusion in the
LUMIS process. The next step will be to submit this list of items along with
photography for the Santa Monica Mountains to a photo interpretation team.
The list will probably shrink somewhat when the decision is made to construct

actual map models from the interpreted aerial photos.

Originally, it was intended that a list of data items would not be submit-
ted to the interpretation team until appropriate geographical scales had been
determined through a second phase of the Delphi process. This consideration
has been deferred. However, the determination of a scale requirement for
the data items will be undertaken on an experimental basis. It is hoped that
the second phase of this study will prove beneficial to future LUMIS users who
anticipate flying new photography for their study area.
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APPENDIX III
RESULTS OF FIRST RANKING OF LAND USE
INFORMATION VARIABLES

PRECEDING PAGE BLANK NOT FILMED
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LAND USE MANACRMENT IMPORMATION SYSTEM
LUNLS

A Posaible Liet of Dats Itcems for Poseible Inclusion in the System

{. Gultural Data Levms (These Ltuwe Tupfusemt wan oricuted sctivitiecs, structures, or medifications
visirla ea the landecape.)*

1.0 RESIDENTIAL
1.1 Housahiold unite
1.2 Croup yuarters
1.3 Mosidenttal hotels

1.4 Mobile home parks
or courts

1.9 Trensiunt lodgings

1.6 Other residuacial, MEC®

MEDIAR 1 ] 3

Inpettance Lavels
Important

Mot Importaat

Very Lapettent

»

10 e

| .

2.0 MANUFALTURING

*XOTE:

2.1 Food & kindred producta-
sanufacturing

2.2 Textile aill products-
usnufacturing

2.) Apparel & other finished §_____
products made from fabrics,
leather, and similer me-
terisls-nanufacturing

2,4 Lumbar & wood producte [
(oxcept furniture).
wanufacturing

2.5 Furniture & fixtures-
manufacturing

2,6 Paper & allled products- 6
manfacturing

2.7 Printing, pudblishing, &
el1{ed industries

| R

The Burveu

BRI
|1
F rrr FFRIrTrrT
- FFEFF FELLIIITHE -

1965), £ w
posaible tinas s)t'alln:n-l'\“u‘.“:ﬁch‘ ““‘y’ 5."'11.5 our”l. d‘“‘“
» other deta sources, However, our listing hers hs
for purposes of deceraining the reletive importance of types of hn items to our uaete.

LUNIS (comt.)

MEDIAN
2.8 Chemical & sllied products

2.9 Petrolewm vefining and
reloted industriece

3.0 SAOPACIVRING (eoat.)

3.1 Mebber & misssllenacus s
plastic products

3.2 Stoma, slay, & gless 3
producte-masufacturing

3.3 Primery matel industriss '
3.4 Tobrizated matal preducte- ]
semufecturing

3.3 Professiemsl, sefemific, S
& controllifiag imetruments;
photegraphic & optisal
soode; wetehes & closks-
soanfesturing

3.9 Nisosllanneus memufacturing §
mee

0 MBI, LG

4,1 Batlvoed, repid veil tremeit, 10
& otreet reilwey trensportstion

4,4 Mater vehisle tramspertation 10
4.3 Atrcraft transportetion s
4.4 Marine craft crenspertation 4
4.9 Nighwey & strest right-of-vay 9
4.6 Automobile parking 10
4.7 Commnication ?
4.8 Utilitien 10

3

~.9 Othar tremsportation, com-
wmunication, & utilities, XXC®

.10 Bika path rignt-of-wey ?

WEC © Not emelusively coded

Not

FIrrr

:

S

LT |
FIFFITRCT T
INRRRRRAN
| FEFTTIIT T

rteat

e v Mo ag

nut lunn“&-
has been kapt to just the

rrrr FrrrEIT -

T

more §ross two

?

FF T FTETTIT

RIBILE

[

|1 IIT] -
FF EFFE =

_

—_—

—_—
L

—_

Frerre fr

r
[
r

[ ad

6

NERRERE

INRARRREN

|1~
ik
[T

FrT

Frrrr

[

| TITTHETT

11

1u

1

u

Refvl to, U.S. Urben Renewsl Admintetrstion & Buresu of Public Roses, Stendard Lend Gse Coding Mpnwal (Vultuun-
rhnlltutlul.

1git eruhl H

el
{MEC=Not exclusively coded)

LT

RIUENER
FEEFEFEFE F

F

T




NS (cont,)

ho!“-huh trade

3.2 Mecail trade-builéing me-
terisis, hardware, & farw
oquipmant

3.) Msteil tr.de-gomaral war-
echandise

3.4 Batetl tred -foed

5.9 Meteil trede-sutomstive,
erafe, airerefc,

& sccesseriss

3,6 Beteil trede-egvarel &
accsssories

5.7 Betail treds-furaiture,
homs furaishing, sad
equipmant

5.0 Batall trade-eating &
drinking

3.9 Other retail trade, WECe

4.1 Pinanca, tnsurance, &
real estate services

6.1 Petscnal services

6.3 Business services
6.4 Bapaiv eervices

6.5 Professicasl services

6,6 Comtract construction
services

6.7 Govermmatal services
6.8 Educeticnal services

6.9 Miscellaneous services

7.1 Culteral activities &
asture axhibitions

7.2 Public aseembly

1.3 Amusemsnts

7.4 Mecrestional sctivities
7.5 Mesorts & gtowp cemps
7.6 Perks

7.9 Othar cultwrsl, antertsioment,

& recreatiomal, WECH
7.10 Thous Porks
7.11 Nerines

lnpsrtsace Lavels

0.0 SEIUACE PICOUCTION AR EXTAACTION

8,1 Agricultyre (irrigeted and won- 3
srrigated)

8.2 Agricultural releted sctivities 7
8.3 Perastry ectivities & relsted ¢

services

8.4 Piohing sctivities & related

sexvices

services

6.6 Hining sctivitias & related

sarvices

8.9 Other resource production &

extraction NEC¥

8.3 Mefining activities & roletad 7 _____

9.1 Undevdavaloped & unused lend

sres (excluding noncommercisl

forest daveloyasnt)

9.2 Noncoumrcisl forest da-
velopment

MEEC = Het onclusively coded
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Hot lmpertest Important VYery Importeat
s 1 ? 3 4 > . ? . s 10 [
¢ L — e e e
—_— e — U e e
S e W —_— U oL
 —— —— e —_—l e L9
3 —_—l b o —
S e e U e e e [/ S NS
s L e —_— e e
[N - —_— w
s L L — . [ I AN ]
[ S SN B —_— w . i
5 — —— —_— [/ S SE— |
5 — [/ B N |
[ S /S ———— L e L 9
L S A —_———— L 12
[ S W | M- —_— L __
S —— — —_— — - &y
? — i —_—l U LU
s L - —_— [/ N N |

laportescs leavels

Wot Importsat lagortent Very laportamt
MEDIAR 1 2 3 4 s ¢ ? [} 9 0 %
T e —_— e e e
s — e [ A [ S SN BN
Vo —_— [ RN Sy ‘B |
- — — —_— e U o L
0 o L —_— e b o L
0 —_— e U e 8L
? —_— — —— —_— b e LU
Vo —— _— U WU
o [ S S e e LW
— e b —_— U e U
—_— e — e L W L U
— e U U e Ly
J —_— e U e e U
—_— —_— W e e
7 —_— —_— e w e L
? —_— -_— L L
10— — — —— —— WL
| J S S, — e [ AU Ny |/ S



Isportance Lavels

|

WS (cont.)
Sot_Sepevams . mpertanst
T H. |7 2 3 4 > L]
s, lessle trede S e — () B
3.2 Beteil trade-building me- L U — iU
terisls, hardware, & farm ’
equipment
5.3 Msteil tr.de-gensral mer-
B e e M P Sy [
5.4 Batetl trad -food § ot e e —
5.3 Reteil trade-sutomotive, L M uw L
lnl.-. c:-h..::ren!: S — ——
& sccessories
5.6 Metail trade-apvarel & ( iy SESSS—— — S iy
acces
5.7 Batatl trede-furniture, § e e s —e
homa ., ond
equipment
5.8 Batail trede-esting & § e e —_——
drinking
5.9 Other retsil trade, NEC* g e e s p— TNy
6.0 SERViCES
6.1 Pinsnce, insuresce, & B i s e s, Bt s
real estate services
6.2 Personsl services [ [ - SO, S
6.3 Business services [ A SIS it Ml s s
6.4 Rapair services F en e e et i’ iy
6.5 Professionsl services 4 L e s — p—
6.6 Comtract construction s L N e B i Ly
services
6.7 Govermxntal services s e s s, i
6.8 Educetional services ? Sy oee et ot
6.9 Miscellaneous services g e e P SO

-
o

rrr rrrrrrefr

T
1]

||
[l

|
|
F

F
[

FrErrrerr FFETCLETT TT-8

|
|
.

o
3
y
H

-
-
o

wMs (cont.)
Not Importent Isportant
7.0 CULIVIAL, DEEKALRENT, & ML L e -5 s etie L
RECEEAT [OMAL
7.1 Cultursl sctivities & i i /et e ! i R
nsture exhibitions
7.2 Nblic sssembly | JPRESS R SN R Rt et
7.3 Amusemants T o oia | bt SIS Sy | e
7.4 Mecrestional sctivities (= e s s
7.5 Masorts & group camps Ty T s o
7.6 Parks N R p—— SN S
7.9 Other cultural, enterteinment, 7 ____ . i Wit
& recrestional, NEC*
7.10 Thems Parks | [ RS S rmarsis |l s
7.11 Marines | s { SNSE S
8.0 BESOURCE PRODUCTION AND EXTRACTION
8.1 Agriculturs (irrigated and mom- 7 . . [ S R T
irrigeted)
8.2 Agricultural relsted 7 — USRI [ S
8.3 Forestry sctivities & releted ¢ ____ . L ___ =
services
8.4 Fishing sctivities & veloted 6 ____ ____ U ___ R IS I
sarvices
8.3 Mefining activities & releted 7 ____ ____ [ e | e et
sarvices
8.6 Mining activities & relsted p JICTS NS (S == i
services
8.9 Othar resource production & Y e s i s e st

axtraction NEC*

9.0 NDERPEVELOPED [AND AND VATER AREAS
9.1 Underdaveloped & unused land 10
srea (excluding noncommarcial
forest develoyoant)
9.2 Noncommercial forest de- Y —
velopment

.l
|
|
|

SERC « Rot enclusively coded

2
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inpertence Lavels

LUNIS (comt,)
Prnm— 3 YT — Ver, TLant
LTI ) 3 0 ) ™ s
9.3 Water srees [ N A SE— e — e u
9.4 Vaeant floor atres | 2 P S AN U o L
9.3 Under coastruction [ R / S —_— i [ S /) . |
9.9 Other uaderdavelopad lond & [ JP Y A SR e e M
water steas, MRC*
10.0 ABLIC PACLIITIES
10.1 Firs pretection S e e e e e o 6 L uu
10.2 Polios protection | S SN SN A U . U0
10.3 Plood cenatrol | S S —_— e u o
10.4 Menicipal water district 0 e e e e w . o M
10.5 Veste veter diapossl 10— o e e w . o N
(Liquid eselvege trestmest)
10.6 Solld weste disposal (Land til1, l{g.)_ —_— e e e U o DL
10.7 Sdwcationsl facilities 0o o e bl My
10.8 Pipelines P U . e e U .
10.9 Ovesrvetory | S / A | EEY | SR, U o e 9
10.10 Museum S — u__ u_ o u___ [/ N EE—— ]
10,11 Eleceric & gas utilities | 2 S S A U o b U
10.12 Other public fscilitiss, MEC® P e e e e U e UL
10.13 Arboretum/Botanicel Garden T 4 [/ A SE—
10,16 Vista Potnts end Rosdside Mests 5 _ 4 L U ___ [N S —
10.15 Mostals [ Y S N S R N w . . e
I, sical Detg It (These ftems represent
those to describe the natursl envirom-
ment.)
1.0 CLUMATE OX SEASOMAL BASES
1.1 ALr quelity/Types of pellutents [ A S SN B . o M 0
1.2 ¥ind cherscteristics s —_— e b e L b LU0
1.3 Solar mico climate s 6L L L e U
L - - -
umMts (cont.) 1mportance lavels
Mot Ttant importgat Var! t
MEDIAN 1 3 ) [ 7 £ 10
1,4 Cloud cover 6.s L A e L o e e L 20
1.5 Prectpitation | R S [ A e U W o
1,6 Fog X N S N e e ——— [/ B N
1.7 Temperature 68 Lo o L _— e e e — — iU _n
2.0 goLoqy
2.1 Prectures 98— L a4 _ e e —_— 10
2.2 Types of sand & rock L3S SR AU/ E—_— e — —_— e U0
2.3 Badrock outcrope [ // E, —_— e — e e 20
2.4 Bedrock type | SO S // B _— — — — 10
2,3 Depth of bedrock [ 3% S / A —_—u _— e U0
3.0 NUSIOGRARNX
3.1 Asticiine 8 . L U [ Sy S S [ S Y
3.2 Synclioe 8.8 — L U [ S S S [ A —_—
3.3 Feult 0 @ — e U —— — —— — e G20
3.4 Linsemente 2% QY S S — e — e w20
3.5 Blevetion 7 e —_— —_— e Lo
3,6 Slope 10 — ———U [P S— _— W
3.7 Drainsge 10 e e U —_— [ A " ]
3.8 Landtorm type 0 0 U —_— —_— Wl
3.9 Scenic quality 08 e U — [/ S 2 U
3.10 Aspect 10— —_———— — —_—
-0 MYPROLOGY
4,1 Prash weter supply 10 e e U —_— — — [ /Ay V)8
4,2 Water sheds [ R | S — e U S Ay . ]
4.3 Aquifers 98 0 U e e L Mo
4,4 Dratnags basine [ N | S — s e u_w)e
2.5 Lakes 95 e e U e — e D MO

G = Nt emclveively coded
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umis (cont,) Importenca Llevels

Bet Iaperteat i Inpertent Very lmpertamt
o 1 2 3 * 3 [] 7 [ ] 9 -
4.6 Rivers, stresms /S Y S —_— e L . L L u. v
4,7 Wetlands 8 e — e e — [ SR B . T
4.8 Springs 0 e e U — —— —— o . UL W 1w
4.9 Materfalls R w . —_— e — b U W .10
4.10 Plood (potential) 0 0 £ — e e L
&,11 Mater quastity s U —— o o U el wu 10
4,1% VMater quslity 0 — U e e o o U W
et it o — & —_— el L w
4,16 Shorelime typs (use) 08— U — e —— e . LUl
4,13 Shoreline quelity 10 e U e e — S — TR )
4. 16 Water festure [ S / SR — ——— — e o W
5.0 MEIOLOGY
5.1 Setl porosity Ve — U _— U o U w0
3.2 Soi types b e —— U e U e e W10
5.3 Sot dapth [ | E— —_—e e o 20
3.6 Poundation condition | Y S | R — —— —— U e W9
3.5 Broaten fector Y o e U — e b o & U1
6.0 VRGERATION
6.1 Coastal sage serud [ R— U — e e o e U0
6.2 Cheporral 8 o U —_— e - o U . U210
6,) Dry forest b o o N S e U Lo U __20
6,4 Montane condfercus fovest ¢ __ 4 — e e U W20
6.5 Desart woodlsnd s U e o U LW 10
6,6 iigh desert vegetation [ —— U Y e U e UL __130
6.7 Gresslands [ Y / A L e W 4L 20
6.8 Barren & e o U e e o U L W10
6,9 Riverine vegatation [ R e —— e U o w10
LMIS (cont.) Importance lavels
Not Importent Impottent Very Important
1o ’ MEDTAN 1 2 3 . s 6 1 ' y 10 ¥
es
7.1 Naumme \o | SNSRI / S U U . _—
7.2 irds S e —— U U U —_— -
7.3 Reptiles | J— / U U L _— e 20
7.4 Insects S e — U A u . N SN Wy s— |
7.5 Marine 1ife (fish, ete.) €S e U e e —_— U 10
8.0 GTMER DIWOITANT GIAMCTERLITICS
8.1 Naturel b man mede odges & § . . ___ U Lo b 4 U 1w
berriers
0.2 Assthetic value [ 75 R M- e . e o L U V0
e
9.1 Novatain fire districts 9 o L U —_— NN SE— S U
9.2 Mimerel Tesources S L w — e — e 20
9.3 lnuadation sreas ¢ o U e U w9
O.ﬁlloo‘n::o“ 0 o U - Y "
9.5 Rrosion hazards
9.6 801l Liquefaction hazard arnio - : aﬂ: - T : — — ﬁ::
9.7 Sheking hezard areas 10 —am b U — : _ — : ML
9.8 Rcologicelly Lmportent evess 10 ____ ___ 4L —_— e — e L L 10
9.9 ALt polivtion potentisl srvess ¥ _____ [ __ L __ — o U — e M 20
9,10 Vater polividon potentisl evege _ ___ __ [ __ e e —_— e M0
e —_— e U —_— e - ML 10

9.11 Nosse pollution potential ll':;l

*MEC = Not exclusively coded
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APPENDIX IV
RESULTS OF SECOND RANKING OF LAND USE
INFORMATION VARIABLES

PRECEDING PAGE BLANK NOT FILMED
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I. Guitizal Bete Jsems (Thess iteme

)
A Fosetidle List of Dets Items for Pessidle laslusion in the Systes
or medifieats

" "

vieihle em the lodou” )

Iapertenee levels

__Bet_lagertent lapectont Yory lspertest
1.0 IMEIANEIAL DTS ) [] 4 ] . K] ] Y 10 )
1.1 Bovsshold waite P Y YNy S U S— YR ]
1.2 Group querters [ Y AU Y SHI S S Si— S |
1.3 Bastdentiel hetels | P U /ANy NS DUy EE— S,
1.6 Nobtle hemn parks b b s e e e e e —
oF sourts
1.5 Trenetent ledgings o e e e U e e e — W
1.6 Othar reotdontial, WOy VL o — e e e e L
2.0 NABIRACTNELNG
2.1 Poed & Risdred pred Y U Y SN/ N NS — |
ssmfesturing
2.2 Tentile sill preduste- Y S /S | SRy /NS S N
nosufocturing
nmmn:“u:mg?g Sl e U e U e e e LY
lnthr. od oh:‘lu .- '
terials-nsaufosturing
2,4 Lusber & weod produsts S e W W e e —
(oxespt fursiture)-
manufacturing
2.5 Pumiture & fiztures- Sl . U e e e
netufscturing
2,6 Paper & allied producte- S o W —_— e e e L
semutacturing
2.7 Pristieg, publiobtng, & Sl — U L U U e e
sllied tndustries
"HOTE: Befer teo, U. s. uun lnmn Matatstzation & Juresw of Public lor‘n, Standard Lend U (\luun.tux
™ luu N:) “n ‘“‘i ﬂ 5 ~X1 Mo o classificatd
1e '@n
:.::ln lﬁ. ln::::.":mv“. -~r x:oun,l-gn M‘: bzr:hptdt?Euu the -2:“::3‘::: 1git d‘u!!x!: .a l:"t'"’"

for purpeses of decernining the relatize impertanes of types of data itoms to eur users, (-o-uu enclusively coded)

LUMIS (comt.)

Not Important

7,8 Chemteal & sllfed products
2.9 Petroloum ruflning ond

related industries

3.0 MANUFACTURING (cont,)

3.

3.

3.
3.

3.

3

2

3
&

w

Rubber & miscellansous
plastic producte

Stow, clay, & glass
products-manufscturing

Primary metal {ndustries

Fabricsted matel predusts-
manufacturing

Profussional, scientiftc,
& controlling Lnstruments;
photographic & opticel
kvods; watclws & clochs-~
msnufacturing

3.9 Miscollansous menufacturing
MECH

4.0 TAANEPORIATION, COMUNICAZION,

5
[]
.1
(]
9

& LTILITIES

Railrosd, rapid reil traneit,

! ——

10 e e

& street railvay trenspertetion

Motor vehicle trenspertaetien
Alreraft transportation
Marine craft transportation
Highway & street right-of-wey
Automodile parking
Communicotion

Cellicten

Other transportation, come-
munjcation, & utilities, ¥EC*

.10 Bike path right-uf-way

SEC © Bt snslusively esded

0e ——
10—
10—
0 —
O e
W e
00 —

10— ——

Importancs Levels

__Isportant Yerv Imsoriest

ry [) . ? s ¢ [T
—_— Lo o u_ e — - . 1
J— €L L L — — L _ W n

[/ )8 U L 1
[ A— - . . L _iL. u
L O . . U n
— e .. e - 1
J - L U W e -
. L L . — — -l 10
[ —_ e L. MU u
- - e — e b M ou
[ e e e e LWy n
[ - e L e — - — ML u
—_ [ NSy Mu— 7/}
— e o et e LMW n
—_— o e U — W MU 1
—_— N/ SN SN /R
—_— e o b e MU u
— — e b L4 W n
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tols (cont,)

leportance Lavels

Lo det Important Inpertant Yery lLrun e
e -t 1 1 3 ¢ > e ? " 9 10 »
T Wholowale trade Vo e e U W el — 1
3.2 Metail crade-duilding ma- ¢ e e b A S/ N U i o 11
wutioly, hardware, & form
cquipment
5.3 u;u::l tradeegenersl mer- [ Y AN [ By B w. e 1
chandine
3.4 Betstl trade-Cowd 1 e — e [ B Sy /. we bl — 1
35 Mttt trodeesemttie, L le M L m
& accessories
5.6 Retsil t:m-o”nul . I AN AN S/ B U b lw n
acccesorics
3.7 fw' il trede-turntture, T S S, e U, U e et 20
hom: furnishing, amd
wquipmgnt
3.8 satai) trade-esting & ¢ e o b [y By /. U eb—e b=
rinking
3.9 Other retatl trade, NECY b e —— e [/ By /. U el
6.0 JRRVICLS
6.1 Pinance, insuranes, & § e —— | S/ By /B e ——lee 1
resl astate services
6.2 Pereonsl services [ R N Iy Sy |/ . U e e 11
6.3 Business services [ P A e U e = 11
6.4 Repair services e —— e || Ny e el o= 1
6.9 Profussicnal services S e — R/ By B — e ——
6.6 mx:.:t construetion [ Y AN, L u e e e 12
servicee
6.7 Coverncwntal services — e o AN/ B/ U e L u
6.8 Educatisnal services | S SN [ A/ B e e u
6.9 Miscellanesus setvices [ Y A [/ /Ry - b e — 1
LUMES (cont.) Iaportence lavels
Wot  Important Impottant Very lsportant
7.0 WLIURL, ENTERTATIOONT, & O 2 3 s s ¢ ? s __ v 10
AECKATIONAL L g
7.1 Cultural activitics & [ PR S _— —_— e U un
niture exhibitions
7.2 Nblic assembly 0 e e —_ ——— — WL W
7.3 Amusymunts e o — _— e — N2
1.4 fucrcational activities 0 e — —_ —_— . M u
7.5 Reser  _ group camps W0 e —— —_— e —_— . M n
7.6 Pevks Wt s — —— —_— U MU n
7.9 Other culturel, entertainmest, 7____ o . o LU L e M1
& recrestional, NEC®
7.10 Thems Parke 0o e —_— U —_— L ML
7,11 Mardnas W —_—m e U 1
$.0 RESQUNCY. YRODUCTION AWD EXTRACTION
8.1 Aprdeulture (irrigeted ond non- 7 o [ o o oo o
irrigated)
8.2 Agricultural releted sctivities y___ o L — e U e U U
R vm:m sccivities & voloted 6 . L b — U —_— W n
servicas
(3 u.n:u sctivitdos & reloved ¢ ___ U e U e e U
services
[ ¥ I-m‘uu sctivition & roloted O . o U e e U —_— N
services
8.6 Mintng sctivities & veloted 10 o Lo —_— e e — ML
services
a 8.9 Othar resource production & Y — — e e U
extraction XEC*
g 9.0 UMDERPEVELOPED LAND AMD VATER AREAS
< 9.1 Underdavelopad & unueed 1and 10 o — e — o b e B 11
Al D area (excluding noncosmsrcial
forust developoent)
9.2 Noncormercial forast de- 10 e b JUEUE S/ . e M0

velopment

WRE * Net susimstively ooded

ORIGIN
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Importance Laveis
LUMIS (cont.) i ¢

Ver tent
MEDIAN | 2 ] 4 T .
9.3 Water srcas M o o lemn e’ cemw b AR B eES) E
9.4 Vacant floor ares M= —— == L cp— s ey —— MU
9.5 Under construction W e cnes L s fatin b e o, e, ML 32
9.9 Other underduveloped land & N — —— (Y —— — S SES— N
water urves, NEC*
10.0 JUBLIC FACILITIES
10.1 Fire protection 0 o o e — — U e  _Mun
10.2 Pollee protection 2 s, e, mh  ates anieh ae [ NE— 7 B '
10.3 Flood control 10 e — — — e —_— — e O
10.4 Municipal water distriet | U A SU— A— [ — YT
10.5 Vaste veter disposal [ T AR S S e (i s ML 3L
(Liquid selvege trestment)
10,6 Sulld vaste disposal (Land f111, 'fo")— — e e ‘—— U o
10.7 Lducational fecilities 10 e e e e [ A — Y/ V)
10.8 Pipelines 10 ey e Lany! ) o i e e o, B AL
10.9 Observatory Sl wses B o e e e U n
10,10 Museum O U e L e e e 2
10.11 Electric & gas utilities T PR SRS (S A — /TR VY
10,12 Other public facilities, WC* 7 __ 4 . L L. U o M n
10.1) Arboretus/Botenicel Garden Y iy s Mt Bl s ame e e — W1
10,14 Vists Points and Rosdeide Mests ¢ ____ . L L. UL e — —— M _ 1
10.13 Mostels B, o M, e amilas e e e U
11, m.lml..gﬂ.l_ﬁﬂl (These items represent
those used to describe the natursl envirom-
went,)
1.0 CLIMATE ON SEASONAL BASES
1,1 Alr quality/Types of nlluunu“ e (el — R — VT
1.2 Wind characteristics W e o e e e = e ML »
1.3 Solar mico climate ’ e o o o U e w._
LUNIS (cunt,) Importance Lavels
- llnl lmz rtant - l-mgm : ’vcu r o__l.n - .
1.4 Cloud cover 7 e e ittt Bt i e —— dL. 10
1.5 Precipttation [ A (S S ae s | i) | (s U — w2
1.6 Fog N — = —— e Entmmat | ey B e Ll
1.7 Tumperature T e G e Al (R SR w . o w1
2.0 GLOWGY
Z,1 Fractures 0 — e S [ S ') " 1
2 Typen of nand & cock 0 — e e - [E— Y/ T ]
2,3 Bedrock oulcrops 7 e R —_— T e PRSP — Y R T
2.4 budrock type 0 — e WISV [ A )
. 2.5 Depth of bedrock N o e —— — e e [ — 7/ T
1.0 XS LOGRAPIY
3.1 Antteline | TRVEESRERN S S e s S S — | (S T |
3.2 Syncline —_ e L L w_. ey oy {1 ]
3.3 Fault 7 ey SRS P S — — — UL 20
3.4 Lineaments P e e Eassnes Sy [y S —— v v Bl 18
3.5 Elavation U A — — ————— U o ML 20
3.6 Slope 7 ey S s e — M 10
3.7 Dratnage 0 e e e e e ML 20
3.8 Landform type 10— e e ——— e MU
3,9 Scente quality 10 e b L o amampnd | f— A — TR T )
3.10 Aspect 1Y N s eyl [/ ES—T T
« U YDROLOGY
<1 Fresh water supply 0 — L —— T L e— R S V7, ]
4.2 Water sheds A e Sy [ S ——— | I ]
“.3 Aquifers 0 — e s L s— [ — Y/ ]
&4 Drotnage “asins I e e . Lot vt SN ! ST
«.3 Lakes B e e e e — YU ]

SEEC = Not enclusively coded
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LUMES (cont,)

NASA-JPL~Comi, LA, Cait

impotter.e Laveis

i et A natia TV
P T— - — — — @l — — — N
4.7 Mot lands |7 R A — — e PSS === 7 &
4.8 Springs 10 e s e s e ——— S —— | 18
4.9 Waterlalls e | IR e feiaety | . e e
4,10 Flood (poter:ial) i | S Nt — — — UL
A, 0) Water quantity 10 — U . Y [ [
4,12 Waler quality W e il PR e L e SRR Y !
A et it Wo— e — — = — — —
4,14 Shoreline type (use) R Ty (- e it — e
4,13 Shoreline quality T S S [ i o i e = — KL
4,16 Water festure T e I PN E— REFS ST
5.0 PEEOILOCY
5.1 Soll poresity 30 s lmmn e e e Ry B . s ks
5.2 Soil types I i, L i il et . s e
3.3 Soll depth O P Y S SR SE— .
3.4 Foundation condition 7] TR [ SRS (ST (IS — -
5.5 Croston factor MW e s w— e || st e ey e, e A
6.0 VEGETATION
6.1 Coastal sage serud 10— e e Wit omim e e s L
6.2 Chaparral T QS [ —— G [ — T
6.3 Dry forest (Y e | i (o s _— — — M
6.6 Montane coniferous forest 0 __ L ___ PN (T — e, e
6.5 Desert voodland W o L c— o i f—— — c— e G
6.6 ligh desert vegetation 1 e L s e S| | st ECIR e ¢ &8
6.7 Grasslands 10 — e i M) | . e e o ML
6.8 Barren [ e S PRI - (S (IR
6.9 Riverine vegetstion 50 e Lt e o . t— —_— — —
Importance Lavels
IuMEs (cunt.)
Not  Important Importent Very Important
120 ML LA SIASONAL MNEDIAN ) 2 3 ) ) 6 ? [} ’ 10
BASLS
7.1 Massmals [ (PR SO S [ (S A— | — T .
7.0 Birds [ S SE— — (S B | N — | .
7.3 Meptiles $ s e ISR S e — — W
7.4 Lonwects Ay SEESa Lt e S ST =
7.5 Marine ife (fish, ete.) (W ey o it s e e —— s
8.0 JiMFK TMIORTANT CIARACYERISTICS
B.) Natural & man made edges & 98 [ ___ SRS G IS e s e B,
varriers
8.2 Aesthetic value | ey TS MO s g s— e e e IRAL
9.0 SPECIALIZED PUYSICAL DATA
FIAN MAF AREAS
9.1 Mountain fire districts 10— e el e o N
9.: Mineral resources 0 e — SRS [0
9.) Inundation areas "o L i Ei P N
9.4 Flood arems 0 e T W e — MU
9.5 Crosion hazards o SR T 5P o M
9.6 Soil Liquefection hasard sreas
9.7 Shaking hazard aress :: : ‘: : : : : : : t &t
9.8 Ccologically importent evess 30 [ ___ OO IR R, NN SEee—— '
9.9 Alr pollution potential srcasyo ____ L ___ SSUNI SRR W [ S T
§.10 Vater pollution potentiel erqes [ e e — e, e IEA
9.11 Xotse pollution potentisl svess ___ _ ( SRS SR ey TRy | I

SEEC » Bot mclusively coded
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