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ABSTRACT

Data exchange programs between government agencies provide an effective
way of reducing redundancy of data entry and thereby reducing the
overall cost of data capture. In addition to common data formats, data
conversion programs are commonly used as a method by which data of
interest to two or more agencies can be shared. Individual geographic
information system format differences however, sometimes prevent
complete utilization of shared data sets. ARC/INFO Version 5.0
supports a conversion program (ARCMOSS) allowing for the conversion of
ARC/INFO coverages to MOSS data bases. The ARCMOSS program takes into
account the thirty character limit for MOSS subjects and truncates the
ARC/INFO attribute accordingly. As a result, critical information
contained in the ARC/INFO coverage, which is not limited to thirty
character attribute strings, is lost during the conversion process. A
technique was developed whereby the complete ARC attributes can be
transferred to a MOSS data base by utilizing MOSS's multiple attribute
capabilities. ARC attributes greater than thirty characters, as well
as the INFO relational database files can be ported to MOSS without
losing any ‘critical attribute information. This technique will allow
MOSS users to take complete advantage of existing ARC coverages
developed by other agencies, and thefefore contribute to the sharing of
data between agencies using different geographic information systems.

INTRODUCTION

Anadromous fisheries in the State of Alaska are extremely important to
the well being of 1local, commercial, and recreational fishing
industries, and exert significant influence on the local and state



economies. Protection and enhancement of the anadromous fisheries in
the Alaskan Pacific Coast drainages are therefore critically important
to the maintenance of the resource and to the economic stability of the
local communities and commercial fishing industry. Both the Bureau of
Land Management (BLM) and the State of Alaska, Department of Fish and
Game (ADF&G) share in the responsibilities of the management,
protection and enhancement of this valuable resource. Although
mutually responsible for this resource, each agency has its own
independent goals and objectives; each agency has unique
responsibilities associated with this resource; and each agency has
developed its own approaches to satisfying these responsibilities
utilizing information management technologies, including geographic
information system capabilities.

The BIM's Anchorage District Office, is responsible for the management
of the resources which occur on Alaska's public lands. With respect to
the anadromous fisheries, the Anchorage District Office has the
following goals and objectives: (1) to identify the streams that
support anadromous fish; (2) increase habitat productivity in streams
currently utilized by anadromous fish but with production lower than
potential; (3) increase the available habitat for anadromous fish
production; and (4) develop interagency habitat management plans for
watersheds supporting anadromous fish populations. In order to meet
these goals and objectives, an accurate inventory of streams and an
understanding of their respective relationships with anadromous fish
species was required. Based upon the total number of streams involved,
the number of fish species, and the complex relationships between
anadromous fish and their habitats, the BLM was faced with a formidable
task. The utilization of the BLM's Map Overlay and Statistical System
provided a mechanism by which BIM could apply geographic information
system technology to support their inventory and related requirements.

Concurrent with the BIM responsibilities, the ADF&G was also tasked
with the protection of anadromous fisheries. Since 1982, ADF&G has
intensively surveyed Alaskan waters to identify and catalog waters
which are important for spawning, rearing, and migration of anadromous
fisheries. In addition, ADF&G is in the process of developing a permit
process for the protection of anadromous fish habitat as legislated
under state law (AS 16.05.840, AS 16.05.870, AS 16.20.060, AS 16.20.260
and any activity authorized under AS 16). ADF&G also utilizes
geographic information system technology, including the ARC/INFO
system, to support their data inventory and analysis requirements.

The shared responsibilities with respect to the protection of
anadromous fisheries, and the similarities in which each agency
technically approached meeting their goals and objectives, resulted in
an ideal situation in which both agencies could benefit £from
information the other agency had developed. A cooperative agreement
was therefore established between ADF&G and BILM which provided BIM
access to critical anadromous fisheries information being collected by
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ADF&G in exchange for any digital information BIM developed with
respect to the geographic description of the relevant water courses.
However, due to the fact that the two agencies utilized two unique
geographic information systems (ie. ARC/INFO and MOSS), it was
necessary to develop a conversion methodology in order to provide
complete sets of information to both agencies in formats which were
compatible with each agency's respective system.

The successful conversion required technical expertise in both ARC/INFO
and MOSS, utilizing the data base management capability of INFO, and
the multiple attribute capability of MOSS. Under RIM's contract
YA-551-CTS5-440003 for digitizing services, TGS Technology, Inc.'s
Computer Mapping Division in Fort Collins, Colorado, . had supported
BIM's digitizing and MOSS data base construction requirements for
several years. As a commercial data conversion service bureau, TGS's
Computer Mapping Division also supports map conversion using the
ARC/INFO system. Using that expertise, TGS developed the necessary
technical and quality control procedures required to combine
information from both agencies into two seperate, but functionally
identical data bases which can now be used by both agencies in
supporting their mission requirements.

METHODOLOGY

The source data included digital data files of hydrologic features in
ARC/INFO format, as captured by a combination of scanning and hand
digitizing, and provided by the Anchorage District Office. In addition
to the digital files, hard copy maps annotated with stream codes and
descriptive  information concerning the anadromous fisheries
associations were provide by ADF&G. ADF&G also provided the relevant
publications "Catalog of Waters Important for Spawning, Rearing or
Migration of Anadromous Fishes", which describes each anadromous stream
segment: by number.

The digital data were provided as individual ARC coverages of
1:63,360-scale quadrangles in ARC EXPORT format. Approximately 140
quadrangles were processed. These data were loaded onto a Prime 4150,
IMPORTED into ARC/INFO (Rev. 5.0) and displayed. The first phase of
the project was to edge match all quadrangles to produce a continuous
data base. After edgematching, each arc representative of an
anadromous stream segment was coded with the ADFsG stream code value
(Table 1). The development of the stream code is adequately described
in the referenced ADF&G publication. Briefly, the stream code
numerically defines the ADF&G statistical fishing district for the body
of saltwater into which the stream flows, stream order value, and any
lake associations.



Table 1 - ARC Coverage Format

FNODE TNODE LPOLY RPOLY LENGTH User-ID# STREAM CODE
1 2 0 0 1.4 1 335-20-16600-2741-3107

The descriptive information contained on the maps included the map
name, stream name, list of species utilizing each stream segment, and
the function which the stream supported (ie. migration, spawning,
rearing). These data were entered into an INFO file, such that each
field contained a specific attribute. 1Included in the INFO file was
the stream code which was also associated with each stream segment in
the ARC coverage (Table 2).

Table 2 - INFO File Format
STREAM CCODE MAP NAME STREAM NAME SPECIES USEAGE
335-20-16600-2741-3107 Iditarod A-4 N. Fork George River K R

e e L I S

The stream code then was used to relate the ARC coverage to the INFO
file, completing the ARC data processing requirement and resulting in a
comprehensive ARC/INFO data base describing the anadromous fisheries.
This data base was provided to the ADF&G.

To meet BLM requirements, the ARC/INFO coverage was then converted into
a MOSS data base. In the ARC/INFO data base, the number of characters
used to describe the each stream and associated fisheries data exceeded
the thirty character limitation for a MOSS attribute. As a result, the
multiple attribute capability of MOSS was utilized. The following
steps were required to complete this portion of the conversion effort.

ARC coverages were first exported using the ARCMOSS command, which
Creates a MOSS IMPORT data set. This function requires that the data
be in either the UTM projection or in geographic (ie. latitude,
longitude) format. Secondly, one item from the ARC coverage must be
redefined as the MOSS subject. Choices for the MOSS subject include
the ARC coverage user-ID or associated attribute, that being the stream
code. Since there may be two individual stream segments with identical
stream codes, the unique ARC user-ID was used as the MOSS subject. The



resultant file is then imported into MOSS with the number of MOSS
subjects equal to the number of ARC coverage user-ID's (Table 3).

Table 3 - MOSS Map Format
ITEM # SUBJECT
i 1

This completes the conversion of the stream segments from ARC/INFO to
MOSS. The next step is to convert the INFO data base into a MOSS
multiple attribute file.

The INFO file was accessed in the ARC/INFO system and SAVED to seperate
ASCIT disk file using the compress option. Similar to the ARC/INFO
requirement that a common denominator be used to relate the ARC
coverage to the INFO file, MOSS also requires a common denominator to
allow for the association between the MOSS map and the MOSS multiple
attribute file. The MOSS subject, derived from the ARC user-ID,
provided this association. However, the MOSS map subject is defined as
a character string, and therefore the equivalent value in the MOSS
multiple attribute file must also be defined as a character string.
Since this information is extracted from the INFO file, where the
user-ID is an integer, a conflict occurs. The right justified integer
value from INFO will not automatically translate into a left justified
character string. A secondary program was developed which provided the
capability to make this translation successful. Once completed, the
map was then moved into the MOSS user area (Table 4).

Table 4 - MOSS Multiple Attribute File Format
SUBJECT STREAM CODE MAP NAME STREAM NAME SPECIES USEAGE

1 335-20-16600-2741-3107 Iditarod A-4 N. Fork George River K R

........... . 5 f e e e e e - —-

Another important difference exists between the INFO data base and the
MOSS multiple attribute data base. In the ARC coverage, stream
segments which are not utilized by anadromous fisheries are not
described in the INFO file. In the MOSS multiple attribute file
however, each feature (subject) in the MOSS map must be accounted for
in the multiple attribute file, regardless of whether or not it has
anadromous fishery information associated with it. To resolve this
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difference, the MOSS utility RESEQUENCE command is executed on the
converted INFO file. The RESEQUENCE function adds appropriate records
to the multiple attribute table for those MOSS map features which do
not have anadromous fishery associations (Table 5).

— D i I T T T T T T A

Table 5 - MOSS Multiple Attribute File Format - RESBEQUENCED

SURJECT STREAM CODE MAP NAME STREAM NAME SPECIES USEAGE
1 335-20-16600-2741-3107 1Iditarod A-4 N. Fork George River K R
2 335-20-16600-2741 Iditarod A-4 N. Fork George River CH-CO-K-W S-S-S-M
3
4
5 335-20-16600-2741-3091 1Iditarod A-4 N. Fork George River K R

The MOSS utility function, ATTRIRUTE DESCRIBE, was then used to create
a .DESCRIBE file, which defines the MOSS multiple attribute field
formats. These field formats are identical to the INFO field format
specifications. The MOSS ADD.ATTRIBUTE function was then executed to
establish the relationship between the MOSS map and the MOSS multiple
attribute table. This final step completed the conversion process, and
resulted in a MOSS map which provides the user with complete data for
each feature. The resultant MOSS data bases were then provided to BLM
for their anadromous fishery management requirements.

CONCLUSION

The ability to convert data from one geographic information system to
another provides a mechanism by which data can be shared by multiple
agencies. Using standard system functions, and a minimal amount of
specialized programming, valuable anadromous fisheries data are being
shared between the State of Alaska and the Bureau of Land Management.
Sharing these data gives both agencies equivalent data bases which they
can now apply independently to each of their respective missions.
Sharing data in this manner has enhanced the ability of both agencies
to meet their program goals and objectives, and eliminated the
potential duplication of effort which would have occurred if they
pursued these efforts independently.
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APPENDIX

The following pages document the MOSS work sessions used in the
development of the MOSS map and multiple attribute data base described
in this paper. The example map was Iditarod A-4 and was one of the
maps processed for this project. The authors hope that this example
will allow other MOSS users to become familiar with the procedures, and
promote the efforts by MOSS users to take advantage of existing
ARC/INFO data sources which may be available through other agencies.






Appendix Exhibit 1 - IMPORT COMO

FONCTION - Imports the ARC coverage into MOSS.



Ow, MOSs AapHYDRO «EITH

Gi«, ™MZsSs ABHYDRO «EITH

MAP IVERLAY AND STATISTICAL SYSTEM
#8702 32 BIT RELEASE® W/F001 PATCH

PRIMOS version <= 0.1.D0OI / F77 Rev. T1.3-21. 0 REQUIRED
"NEWS® COMMANT PROWVIDES CURFENT SYSTEM INFORMATION

IF ¥YOL HAVE ANY PROBLEMS, CALL YDUR STATE GIS OFFICE
IN EMERGENCIES CAaLL THE GIZ HOTLINE: (FTS) 776-0990
(303) 236-0990

AFRHYDRIS i3 & valii MOSS MASTER ~ROJECT.

TR A P o) S IS I 636 3 I 69 3 9 B3 363
# FIZLD VERSION #*
* 22 BIT MCSS FOR PRIMOS 22 1.DOI #
# Use only tha 32 Bit 89. 08 ™Manual #

#8FLe¥ 1/25/90 #*
694 ot o SRR A ) I IR 3

b3

ENTER COMMAND * IMPORT

Input =ile rname ™

ICAa4. EXP

What do you wiss to call the rnew map 7

IDAS

Enter MaAME of maz to use as a template for the new map header
or enkter GARRIASZT RETURN to start map header from scratch
ENTER SOURCE OF MAP L ]
TGS/CMD

ENTER CREATION ZATE L 1

1920

ENTER STUDYAREA NAME [ ]

AKHYLDRO

ENTER DESCRIPTICN

L
HYDROLQOSY ON ALASWA’S IDITAROD &4

ENTER MAP VINT&GE L ]

© 1989

ENTER NUMBER OF sSUBJECTS [ 11

- 350

ENTER COORDINATE SCALE FACTOR € 100. 00001

MaP PROOECTION
# O PROJECTION IS GEOGRAPHIC:(_ON/LAT)
COORDINATE JNITS ARE: DEGREES

OO vOU WISH TO <HANGE THE PROJECTION DESCRIPTION INI
Y



Ok, ™MOSS AKHYDRG +»EITH

ELLIPSOIRD—-19) ~

LONGITUDE OF ANY POINT WITHIN "HE UTM ZONE 7
~157 & 50

LATITUTE OF ANY P2INT WITHIN UTM ZONE 4 7
52 00 20

i€ THIS MEADER [ “FORMATION COFSECT LY
¥

EMTES DATATYPZ

1 = POINT 11 = (X,Y,Z) POINT

2 = LINE 12 = (X, Y, Z) LINE

3 = FOLYGON 13 = (X, ¥, Z) POLYGON
5 = ZAMPLE ELZ-ATION POINT

EXECUTING. . . PLE=3E WAIT

IMPORT COMPLETZ <0R THE NEW MaP: 1IDA4
30& ITEMS AND 306 SUBJECTS IN THE NEW MAP

THE I[NPUT FILE {2 IDA4. EXP
DO vO) WISH TO ZELETE THE INPUY FILE  EN3J

™
#xgd STOP

ENTER COMMAND T ZvE

UZER WEITH EXLTING MOSS

xR%Ad STIOP






Rppendix Exhibit 2 - RESEQUENCE COMO

FONCTICN - Resequences the converted INFO file to add nom-anadromous
hydrological features to the MOSS multiple attribute file, which were
not included in the INFO file.



Ok, MOSS AKHYDRO wEITH

OK, MOSS AKHYDRO YEITH

MAP OWVERLAY AMD STATISTICAL SYSTEM
#8908 32 BIT RELEASE®* W/%001 PATCH

PRIMOS version 22.0.1.D0OI / F77 Rev. T1.3-21. 0 REQUIRED
“NEWS" COMMAND PROVIDES CURFENT SYSTEM INFORMATION

IF YDU HAVE AN> PROBLEMS, CALL YOUR STATE GIS OFFICE
IN EMERGEMCIES CALL THE GIZ HOTLINE: (FTS) 776—-09%0
(303) 236-0990

AKHYDRO is a val:2 MOSS MASTER FROJECT.

36 4 56 5 T I 3 5030 9 H 32 <3 SEAE % 4E 3 3 3% 36 30 30 0 St I IEIE R IE
#* FIELD VERSION #*
# 32 BIT mMOSS ~0OR PRIMOS 22 1.DOI #*
# Ise oniy thas 32 Bit 89. 08 ™Manual *
* #B7 2% 1/25/70 #*
49t o 3 3 36 G % It -2 A A 36 36 36 3 36 36 30 S 3RSt IE SR B
ENTER COMMAND = UTIL

ENTER MOSE UTILITY OPTION

1 = TERMINATE UTILITY SESSION [DEFAULT]
2 = DATABTEET ({MOSS MAP NAMES SUPPORT)
3 = ATTRIBUTE (MDSS MULTIPLE ATTRIBUTE SUPPORT)
4 = ATTDES (BUILD MULTIPLE ATTRIBUTE DEFINITION FILE)
5 = SUB2AT (SUBJECT T MULTIPLE ATTRIBUTE INPUT)
& =  APROJ (MOSS MAP JAMES PROJECTION ASSIGNMENT)
7 = BROWZ {MOSS MAP NAMES HEADER LISTING)
8 = PLOT.LE3END (BUILD PLOTTER LEGEND FILE)
7 = MAKE.LG3I (BUILD PLOTTER LOGO FILE)
10 = SUBEDIT (MAP SUBJECT EDIT PROGRAM)
11 = SET.LEVEL (BUILD POLYCELL TRANSLATION FILE)
12 = TRANSFORM (TRANSFORM COORDINATES TO A PROJECTION)
13 = @QuUAD (MAKE A QuUsD MAP IN IMPORT/EXPORT FORMAT)
14 = DLG3 (USGS DLG aSCII TO MOSS)
135 = MAPIDX {MAKE INDEYX MAP OF PROJECT IN IMPORT/EXPORT FORMAT)
16 = XYSUBUECT (REFORMAT FOINT DATA TO MOSS)
17 = ATT2SUB (ATTRIBUTE TO SUBJECT)
3
PLEASE ENTER MAP. NAME
. 1IDA4
THE NUMBER OF ATTRIBUTES IS 7
THE NUMBER OF ITEMS IS 206
PLEASE ENTER DESIRED QPTION

EXIT [TEFAULTI

ADD A NEW ATTRIBUTE

UPDATE AM EXISTING ATTRIBUTE
CHANGE/DELETE KEY OR Dz=CRIPTOR
LIST ATTRIBUTE FIELDS

SEARCH AN ATTRIBUTE FI:zLD
RESEQUENCE INPUT DATA FILE
DELETE THE ATTRIBUTE FI_E

oW

NONDUOEEWON~T



OK, MOSS AKHYDRO KEITH

ENTER THE SOURCE OF ORDER FDOR THE ATTRIBUTE FILE

i Exit [Defaultl

2 = Map 1IDA4
3 = File IDA4.0UT
2

Enter name of data file to be resequenced:

IDA4. FISH

Enter START and STOP column pasitions (START# STOP#)

of the matching
48, 51

Enter SUBJECT search start position [13]
1

RESEQUENC ING,
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
TOULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND
COULD NOT FIND

LEASE WAIT...
SUBJECT IN

SUBJECT IN

SUBJECT IN

SUBJECT IN

SUBJECT IN

SUBJECT IN

SUBJECT IN

SUBJECT IN

SUBJECT IN

SUBJECT IN
SUBJECT IN
SUBJECT IN
SUBJVECT IN
SUBJECT IN
EUBJECT IN
SUBJECT IN
SUBJECT IN
EUBJECT IN
SUBJECT IN
SUBJECT IN
SUBJECT IN
SUBJECT IN
SUBJECT IN
SUBJECT IN
SUBJECT IN
SUBJVECT IN
SUBJECT IN
SUBJECT IN
SUBJECT IN
SUBJECT IN
SUBJECT IN
SUBJECT IN
SUBJECT IN
SUBJECT IN
SUBJECT IN
SUBJECT IN
SUBJECT IN
SUBJECT IN
SUBJECT IN
SUBJECT IN
SUBJECT IN
SUBJECT IN
SUBJECT IN
SUBJECT IN
SUBJVECT IN
SUBJECT IN
SUBJECT IN

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
RDATA
DATA
DATA
DATA
DATA
DATA
DATA
CATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
pAaTA
DATA
DATA
LaTA
DaTA
DATA
DaTA
DaTA
DaTA
DAaTA
DaTA
DATA
DATA
DATA
DATA
DATA
DATA
DaTA
DaTA
DATA
BATA
DATA

FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
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FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE

subject field in the data file

WRITING
WRITING
WRITING
WRITING
WRITING
WRITING
WRITING
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BLANK
BLANK
BLANK
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COuLD
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COULD
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FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND
FIND

FIND <

MUSsS AKMYDRUO »EITH

SUBJECT
SUBJECT
SUBJECT
SUBJECT
SUBJECT
SUBJECT
SUBJECT
SUBJECT
TUBJECT
SUBJECT
SUBJECT
SUBJECT
TUBJECT
SUBJECT
ZUBUECT
UBJECT
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MOSS AKHYDRO KEITH
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OK, MOSE AKHYDRO »EITH

COULD NOT FIND SUBJECT 223 IN CTATA FILE -
COULD NOT FIND SUBUECT 225 IN TATA FILE -
COULD NOT FIND SUBJECT 226 IN DATA FILE -
COULD NOT FIND SUBJECT 228 IN DATA FILE -
COULD NOT FIND SUBJECT 229 IN DATA FILE -
COULD NOT FIND SUBJECT 230 IN CTATA FILE -
COULT NOT FIND SUBJECT 234 IN LATA FILE -
COULD NOT FIND SUBJECT 235 IN DATA FILE -
COULD NOT FIND =SiLBJECT 237 IN TATA FILE -
COULLD NOT FIND SUBJECT 238 IN ZATA FILE -
COULD NOT FIND SUBJECT 239 IN LATA FILE -
COULLD NOT FIND SUCBJECT 240 IN LATA FILE -
COULD NOT FIND SUBJECT 241 IN CATA FILE -
COULLD NOT FIND =UBJECT 243 IN CATA FILE -
COULD NOT FIND SUBJECT 244 IN DATA FILE -
COULD NOT FIND SUBJECT 246 IN TATA FILE -
COULD NOT FIND SUBJECT 249 IN TATA FILE -
COULD WNOT FIND SUBJECT 250 IN CATA FILE -
COULL NOT FIND SUBJECT 252 IN DATA FILE -
COULD NOT FIND =UBJECT 256 IN DATA FILE -
COULD NOT FIND SUBJECT 257 IN DATA FILE -
COULD NOT FIND SUBJECT 259 IN DATA FILE -
COULD NOT FIND SUBJECT 260 IN LCATA FILE -
COULD NOT FIND SUBJECT 261 IN DATA FILE -
COULD NOT FIND SUBJECT 263 IN CATA FILE -
COULD NOT FIND SUBJECT 268 IN LATA FILE -
COUL.D NOT FIND CUBJECT 271 IN LATA FILE -
COULD HNOT FIND SUBJECT 273 IN LCATA FILE -
COULD NOT FIND SUBJECT 275 IN DATA FILE -
COULD NOT FIND SUBJVECT 276 IN LATA FILE -
COULD NOT FIND SUBJECT 277 IM LATA FILE -
COULD WNOT FIND sSUBJECT 281 IN CZATA FILE -
COULD NOT FIND SUBJECT 282 IN DATA FILE -
COULD NOT FIND SUBJECT 283 IN DATA FILE -
COULD NOT FIND SUBJECT 285 IN LDATA FILE -
COULD NOT FIND SUBJECT 286 IN [DATA FILE -
COULD NOT FIND SUBJECT 287 IN LDATA FILE -
COULD NOT FIND SUBJUECT 288 IN CATA FILE -
COULD NOT FIND SUBJECT 289 IN DATA FILE -
COULD NOT FIND SUBJECT 290 IN DATA FILE -
COULD NOT FIND SUBJECT 291 IN DATA FILE -
COULD NOT FIND SUBJECT 292 IN DATA FILE -
COULD NOT FIND SUBJECT 293 IN DATA FILE -
COULD NOT FIND SUBJECT 295 IN DATA FILE -
COULD NOT FIND SUBJECT 2946 IN CTATA FILE -
CQUL.D NOT FIND SUBJECT 297 IN LATA FILE -
COULD NOT FIND SUBJECT 299 IN CATA FILE -
COULD NOT FIND SUBJECT 300 IN DATA FILE -
COULD NOT FIND =SUBJECT 301 IN LATA FILE -
COULD NOT FIND =UBJECT 302 IN CATA FILE -
COULD WNOT FIND SUBJVECT 303 IN LATA FILE -~
COULLD NOT FIND SUBJECT 304 IN CATA FILE -
COULD WNOT FIND SLBJECT 305 IN DATA FILE -
COULD NOT FIND =UBJECT 30& IN LATA FILE -

LN

THE NAME OF YQOUR RESEGUENCED DATA FILE IS:
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THE NUMBER OF ATTRIBUTES IS -7
THE NUMBER OF ITEMS IS 206

PLEASE ENTER DESIRED OPTION

1 = EXIT [DEFAULT]
2 = ADD A NEW ATTRIBUTE
3 = UPDATE AN EXISTING ATTRIBUTE
4 = CHANGE/DELETE KEY OR DESCRIPTOR
S = LIST ATTRIBUTE FIELDS
& = SEARCH AM ATTRIBUTE FIELD
7 = RESEQUENLE INPUT DATA FILE
2 = DELETE THZ ATTRIBUTE FILE
. 1
+axi STOP

ENTER MOSS UTILITY OPTION

1 = TERMINATE UTILITY SESSION [DEFAULT]

2 = DATABTEST {MOSS MAP ~AMES SUPPORT)

3 = ATTRIBUTE (MOSS MULTIPLE ATTRIBUTE SUPPORT)

4 = ATTDES (BUILD MULTIPLE ATTRIBUTE DEFINITION FILE)
2 = SUE2AT (SUBJECT 73 MULTIPLE ATTRIBUTE INPUT)

&6 = APROJ (MOSS MAP NAMES PROJECTION ASSIGNMENT)

7 = DBROWZ (MOSS MAP NAMES HEADER LISTING)

8 = PLOT.LEEND (BUILD PLO3TTER LEGEND FILE)

? = MaKE. LOGS (BUILD PLOTTER LOGO FILE)

10 = GSUBEDIT (MAP SUBJECT EDIT PROGRAM)

11 = SET. LEV=L (BUILD POLYCELL TRANSLATION FILE)

12 = TRANSFORM (TRANSFORM COORDINATES TO A PROJECTION)

i3 = QUAD (MAKE A QU=D MAP IN IMPORT/EXPORT FORMAT)
14 = DLG3 (USGS DLG a4SCII TO MOSS)

15 = MAPIDX {MAKE INDEYX MAP OF PROJECT IN IMPORT/EXPORT FORMAT)
16 = YSUBJECT (REFORMAT =0OINT DATA TO M0OSS)

17 = ATT2SUE (ATTRIBUTE TO SUBJVECT)

MOSS UTILITY SESSION COMPLETED

ENTER COMMAND 7 BYE

USER KEITH EXITING MOSS
##3% STOP






Appendix Exhibit 3 - RESPQUENCE OUTPUT

FONCTION - Output file resulting from the RESBQUENCE program.

(Note: Due to the paper width limitation, each record wraps
around to the next line.)
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Appendix Exhibit 4 - DESCRIBE COMO

FONCTION - Defines the format of the MOSS multiple attribute file.



0Kk, MOSE AKHYDRO KEITH

OK, MOSS AKHYDRO KEITH

MAP OVERLAY AND STATISTICAL SYSTEM
#8902 32 BIT RELEAZSE®* W/9001 PATCH

PRIMOS version 22.0.1.D0OI / F77 Rev. Ti.3-21.0 REQUIRED
“"NEWS" COMMAND PROVIDES CURRENT SYSTEM INFORMATION

IF YOU HAVE ANY PROBLEMS, CALL YOUR STATE GIS OFFICE
IN EMERGENCIES: CALL THE GIS HOTLINE: (FTS) 776-0990
(303) 236-0990

AKHYDRO is a valid MOSS MASTER PROJECT.

H3 3 3633 I 33 636 I A I
#* FIELD VERSION i
# 32 BIT MOSS FOR PRIMOS 22.1.D0OI *
# Use only the 32 Bit 89. 08 Manual #*
# #890E% 1/25/90 *
B T T S TR TRy 2 2 e L 2 I A
ENTER COMMAND * UTIL

ENTER MOSS UTILITY OPTION

i = TERMINATE UTILITY SESSION [DEFAULT]
2 = DATABTEST (MOSS MAP NAMES SUPPORT)
3 = ATTRIBUTE {MOSS MULTIPLE ATTRIBUTE SUPPORT)
4 = ATTDES (BUILD MULTIPLE ATTRIBUTE DEFINITION FILE)
5 = GSUE2AT {(SUBJECT TO MULTIPLE ATTRIBUTE INPUT)
& = APROJ {MOSS MAP NAMES PROJECTION ASSIGNMENT)
7 = BROWZ ({MOSS MAP NAMES HEADER LISTING)
8 = PLOT.LESEND (BUILD PLOTTER LEGEND FILE)
9 = MAKE. LOGO (BUILD PLOTTER LOGO FILE)
10 = SUBEDIT (MAP SUBJECT EDIT PROGRAM)
i1 = SET.LEVEL (BUILD POLYCELL TRANSLATION FILE)
i2 = TRANSFORM { TRANSFORM COORDINATES TO A PROJECTION)
13 = QUAD (MAKE A QUAD MAP IN IMPORT/EXPORT FORMAT)
14 = DLE3 (USGS DLG ASCII TO MOSS)
15 = MAPIDX (MAKE INDEX MAP OF PROJECT IN IMPORT/EXPORT FORMAT)
16 = XYSUBJECT (REFORMAT FOINT DATA TO MOSS)
17 = ATT2SUB (ATTRIBUTE TO SUBJECT)
4

### ATTRIBUTE DESCRIPTION PROGRAM *#*#

What do you wish to call the Definition File

IDA4. DESC

Provide a ten character description for "KEY" 1 [CR=Exit]

STREAM-COD

Provide a &0 character description of this "KEY"

ALASKA ADF+G STREAM CODES

The field type of this "KEY" is
1 - Integer 2 - Floating point 3 - Character
Select:



Ok, MOSS AKHYDRO «EITH

3

What iz the fieid lenmgth of this "KEY"?

47

Attribute. 1 Key: STREAM—-COD
Description: ALSSKA ADF+G STrREAM CODES
Type: CHARACZTER Length. 47

£dit osptions: I¢] - Proceed tao next attribute (# 2)
1 = Edit attribute KEY
2 = Edit attr-ibute DESCRIPTION
Z - Edit field TYPE and LENGTH
& = QUIT
T - ABORT
Select
D
Frowvids a ten character description for "KEY" 2 [CR=Exit]
USER-ID

Provide a 60 character descrizvion of this "“KEY"

ARC—INFC USER ID

The field type of this "KEY" 1s

i - Integer 2 - Floating point 3 = Character

Select

3

What iz the fieiZ length of this "KEY"?

4

Attribute: 2 Key: USER-ID
Description: ARC-INF0O USER ID

Type: CHARACZTER Length 4

4
"
|

U g O
'

Proceed %o next attribute (# 3)
- Edit attribute KEY

~ Edit attribute DESCRIPTION

Edit field TYPE and LENGTH

Edit options:

- QUIT
- ABORT
Select:
0
Provide a ten character description for "KEY" 3 [CR=Exit]

STREAM-NAM

Provide a &0 character descriotion of this "KEY"

STREAM NAME

The field type of this "KEY" is
1 - Integer 2 - Floating point 3 - Character
Select:



0K, ™MOSS AKHYDRO «EITH

3

What is the field length of this "KEY"?

30

dttribute. 3 Key: STREAM-NAM
Description: STREAM NAME

Typa. CHARA.ITER Lengthn 30

€dit options: T&] - Proceed f£ao next attribute (# 4)

1 - Edit attribute KEY
2 - Edit att-~ibute DESCRIPTION
S - Edit field TYPE and LENGTH
4 - QUIT
3 - ABORT

Selecs

0

Provide & ten caz2racter descriztion for "KEY™" 4 [CR=Exit]

Provide a 40 character descri:-%ion of this "KEY"

ALASKA DEPT.OF FIZH AND GAME SFZCIES ABBREVIATION

The field type oF £this "KEY" 1:z
1t - integer 2 - Floating point 3 = Character

Selact

3

What iz th2 fieiz length of this "KEY"?
a0

AtkTibute. 4 Key: ADF+G-SPEC

Description: A_ASKA DEPT. OF FISH AND GAME SPECIES ABBREVIATION
Type: ZHARAITER Length. 30

Edit options: f21 — Proceed to next attribute (# 5)
i = Edit attribute KEY
£ - Edit attribute DESCRIPTION
3 - Edit field TYPE and LENGTH
4 - QUIT
S - ABORT v
Select:
O
Provide a ten chzracter descrigption for "KEY" S [CR=Exit1l

Provids @ 60 character descrio%ion of this "KEY"

The field %type 57 this "KEY" 1is
1 - Integer 2 -- Floating point 3 - Character



Ok, MOSS AKHYDRO «EITH

3

What is the fiel:z length of this "KEY"?

50

Attribute. 5 Key: BLM-SPECIE
Description: BL™ SPECIES ABBREVIATION
Type. CHARACTER Length. 20

)
|

a

L) I S Y I T B S|
]

Edit options:

Edit attribute KEY
Edit attribute DESCRIPTION
Edit fieiéd TYPE and LENGTH

Proceed tc next attribute (# 6)

- QUIT
- ABORT
Select
0]
Provide a ten craracter descriztion for "KEY" 6 [CR=Exit]
USE-SPECIE

Provide a &0 cha—-acter descriztion of this "KEY"

SPECTES UEAGE OF THE STREAM

The field type =+ this "KEY" 13

1 - Integer 2 - Floating point 3 - Character
Select:
3
What 1s the fieis length of this "KEY"?
20
Aattribute: & Key: USE-SPECIE
Description: SPECIES USAGE OF THE STREAM
Type: CHARACTER Length. 20

Edit options: £21 - Proceed to next attribute (# 7)
i - Edit attribute KEY
2 - Edit attribute DESCRIPTION
Z = Edit field TYPE and LENGTH
4 - QUIT
S - ABORT
Select
0
Provide a ten chsracter description for "KEY" 7 [CR=Exit1
QUAD-NAME

Provide a &0 character descriation of this "KEY"

NaME OF THE MAP 2N WHICH THE STREAM OCCURS

The f121d type <f this "KEY" 1is
1 - Integer &2 - Floating point 3 - Character
Select.



OK, MOSS AKHYDRO XEITH

3

What is the fielz2 length ef this "KEY"?
a

Aattrisute. 7 Key: QUAD-NAME
Cescription: NaME OF MAP ON wHICH THE STREAM OCCURS
Type: CHARAZITE Length. 4 :

T
[}
[ W]
I

Edit aptions: Proceed to next attribute (# 8)
- Edit att-i1bute KEY

- Edit att-ibute DESCRIPTION

- Edit fieid TYPE and LENGTH

- QUIT

— ABORT

[T S Y I OV

Select:

ENTER MOSS UTILITY OPTION

1 = TERMINATZ UTILITY SES=ION [DEFAULT]

2 = DATABTEST (MOSS MAP NAMES SUPPORT)

3 = ATTRIBUTEZ (MOSS MULTIPLE ATTRIBUTE SUPPORT)

4 = ATTDES (BUILD MULTIPLE ATTRIBUTE DEFINITION FILE)
5 = SUEBZAT (SUBJECT T2 MULTIPLE ATTRIBUTE INPUT)

& = APROJ (MOSS MAP NAMES PROJECTION ASSIGNMENT)

7 = BROWZ {MOSS MAP wNAMES HEADER LISTING)

8 = PLOT.LE3END (BUILD PLOTTER LEGEND FILE)

g = MAKE. LOZD (BUILD PLZTTER LOGO FILE)
10 = GSUBEDIT (MAP SUBJELT EDIT PROGRAM)
11 = GSET. LEVEL (BUILD PO_vYCELL TRANSLATION FILE)
i2 = TRANSFOaMm ({ TRANSFORM COORDINATES TO A PROJECTION)
i =  QUAD (MAKE A QUaD MAP IN IMPORT/EXPORT FORMAT)
14 = DLG3 (USGS DLG 4SCII TO MOSS)
15 = MAPIDX (MAKE INDEZ MAP OF PROJECT IN IMPORT/EXPORT FORMAT)
16 = XYSUBJECT (REFORMAT =QOINT DATA TO MOSS)
17 = ATT28UB (ATTRIBUTE TO SUBJECT)

—

MOSS UTILITY SESSION COMPLETED

BYE
UBER KEITH EXITING MOS3



Appendix Exhibit 5 - .DESCRIBE FILE

FONCTION - Lists results from the DESCRIBE program.



STREAM-COD

STREAM-COD
ALASKA ADF+G STREAM CODES
5 .
47
(T 1.A47)

S
USER-ID
ARC-INFD USER ID
3
a4
(T 48.A 4)
1
STREAM-NAM
STREAM NAME
3
30
(T 52, A30)
1
ADF+G-SPEC
ALASKA DEPT. OF FISH AND GAME SPECIES ABBREVIATION
3

30

(T B2, A30)
1
BLM-SPECIE

BLM SPECIES ABBREVIATION

50
(T112, A50)
1
USE-SPECIE
SPECIES USAGE OF THE STREAM
3
20
(T162. A20)
1
QUAD-NAME
NAME OF MAP ON WHICH THE STREAM OCCURS
3
4
(T182, 4 4)

2



Appendix Exhibit 6 - ADDATTRIBUTE COMD

FUNCTION - Creates the relationship between the MOSS map and the MOSS
multiple attribute file necessary to access the descriptive information
associated with the MOSS map items.



MOSS AKHYDRO KEITH

MOSS AKHYDRO KEITH

MAP OQVERLAY AND STATISTICAL SYSTEM
#8908 32 BIT RELEASE# W/9001 PATCH

PRIMOS version 22.0.1.D0OI / F77 Rev. T1.3-21.0 REQUIRED
"NEWS" COMMAND PROVIDES CURRENT SYSTEM INFORMATION

IF YOU HAVE ANY PROBLEMS, CALL YOUR STATE GIS OFFICE
IN EMERGENCIES., CALL THE GIS HOTLINE: (FTS) 776-0990
(303) 236-0990

AKHYDRO is a valid MOSS MASTER PROJECT.

T4 IS < I 333 3303 23330
#* FIELD VERSIDN #*
# 32 BIT MOSS FOR PRIMOS 22.1.D0I *
# Use only the 32 Bit 89. 08 Manual #*
* #8908# 1/25/90 #*
AT IS 2 03I 20 363 2 30 IR
ENTER COMMAND 7 UTIL

ENTER MOSS UTILITY OPTION

1 = TERMINATE UTILITY SESSION CDEFAULT]
2 = DATABTEET (MOSS MAP MNAMES SUPPORT)
3 = ATTRIBUTE (MOSS MULTIPLE ATTRIBUTE SUPPORT)
4 = ATTDES (BUILD MULTIPLE ATTRIBUTE DEFINITION FILE)
5 = SUB2AT (SUBJECT TO MULTIPLE ATTRIBUTE INPUT)
& = APROJ (MOSS MAP NAMES PROJECTION ASSIGNMENT)
7 = BROWZ (MOSS MAP NAMES HEADER LISTING)
8 = PLOT.LEGEND (BUILD PLOTTER LEGEND FILE)
? = MAKE. LOGO (BUILD PLOTTER LOGO FILE)
10 = SUBEDIT (MAP SUBJECT EDIT PROGRAM)
11 = SET.LEVEL (BUILD POLYCELL TRANSLATION FILE)
12 = TRANSFORM ( TRANSFORM COORDINATES TO A PROJECTION)
13 = QUAD (MAKE A QUAD MAP IN IMPORT/EXPORT FORMAT)
14 = DLG3 (USGS DLG ASCII TO MOSS)
15 = MAPIDX (MAKE INDEX MAP OF PROJECT IN IMPORT/EXPORT FORMAT)
16 = XYSUBJECT (REFORMAT POINT DATA TO MOSS)
17 = ATT25UB (ATTRIBUTE TO SUBJECT)
3

PLEASE ENTER MAP NAME
. 1DA4 A
THE ATTRIBUTE FILE DID NOT OPEN CORRECTLY. CREATING IT.

THE NUMBER OF ATTRIBUTES IS 0o
THE NUMBER OF ITEMS IS 306

PLEASE ENTER DESIRED OPTION

EXIT [DEFAULT]

ADD A NEW ATTRIBUTE

UPDATE AN EXISTING ATTRIBUTE
CHANGE/DELETE KEY OR DESCRIPTOR
LIST ATTRIBUTE FIELDS

SEARCH AN ATTRIBUTE FIELD
RESEQUENCE INPUT DATA FILE
DELETE THE ATTRIBUTE FILE

oNCUPWUOR -
Wnwwnwnn



MOSS AKHYDRO KEITH

2

WILL YOU BE USING A DEFINITION FILE? C[CR = NO1
Y

ENTER THE NAME $F THE ATTRIBUTE DEFINTION FILE
IDA4. DESC

PLEASE ENTER THE NAME OF THE INPUT DATA FILE
IDA4. FISH. RES

THE NUMBER OF ATTRIBUTES IS 7
THE NUMBER OF ITEMS IS 306

PLEASE ENTER DESIRED OPTION

EXIT [DEFAULTI

ADD A NEW ATTRIBUTE

UPDATE AN EXISTING ATTRIBUTE
CHANGE/DELETE KEY OR DESCRIPTOR
LIST ATTRIBUTE FIELDS

SEARCH AM ATTRIBUTE FIELD
RESEQUENCE INPUT DATA FILE
DELETE THE ATTRIBUTE FILE

DN UL WM -






Appendix Exhibit 7 - SAMPLE PLOT

FUNCTION - Sample plot of Iditarod A-4, showing anadromous streams
utilized by King Salmon for migration, spawning and rearing, and
non-anadromous streams.
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SPECIES USAGE FOR KING SALMON — IDITAROD A4, ALASKA




