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PREFACE

The objectives of the contract are to develop a method of using
LAIIDSAT data that QiT] be reliable enougnh to be used by resource managers
and planners. This wethod must be economical, easily used and readily
available to the users. Secondly, to set up training sossions to acquaint
potential users with LANDSAT data. To find out their needs and involve them
in the continuing research. This involvement will result in the data
collection techniques that will be accepted by the potential users,

The raporting period of this document is from 9/26/75 to 12/25/75.
During this time much effort was expended in the development of a
computer system for analysis of the digitally recorded LANDSAT data. An
informational meeting un the applications of LANDSAT data was held primarily

for state agency personnel and Regjonal Developwent Cowmmission members.

BREL



INTRODUCTION

As discussed 1in previous quarterly reports, it was concluded that
digital analysis of LANDSAT data on magnatic tapos should be employed in
the study of LANDSAT applications Lo Torast vegetation and Tand use classi-
fication in Minnesota., This conclusion was baserd upon the inability of
numerous previous investigations to satisfy the neads of the forest Tand
manager using only bulk imagery -in various display forms.

Regions 3 and 4 Regional Develowment Commissions (see map, page 2)
have expressed jinterest in applying LANDSAT products to resource information
needs. The substance of these projects were ouclined in meetings during
July, 1975. Products obtained from these projects will be used as demon-
stration projects during the technology transfer sessions planned For the

summer of 1976.

A. ACCOMPLISHMENTS
LANDSAT Digital Data Applications to Forest Vegetation and Land-Use

Classifications in Minnesota
Much of the work performad in this quarter on this project in-
volved continuing effort in development of a computer system for
analysis of the digitally recorded LANDSAT data, Since the system
is not "Finished" and was initiated in the period covered by the last

report, specific accomplishments carmot easily be Tisted,

Regional Developuent Commission Projocts

~Althougnh the Tron Range Land Cover projoect for Region 3 has not
been completed, several comsants can be wade concerning the maps and

other products it will include. These products must, 1 they are to
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be applicable, be accurate, cost effective and compatible with the
existing MLMIS classification schewmz. Limited field chacking of recent
mining activity on the Iron Range indicates that the maps are highly
accurate. The changes which have been noted and mapned can ba trans-
ferred to the MLMIS system through use of a coding grid overlay. The
complete evaluation of monitoring surface mining activities, including
a cost effectivenass study. will be ‘included in the final report.
Sevaral comments on the methods used fTor studying water exiont
and quality can also be made. We are using two techniques to devalop
models for water quality estimation. The first waasures the imaga
density of the Take. The second involves manipulation of the CCT's.
The result of both techniques will be maps of Takes with similar water
quality and the model used to make the map. The imagz density reading
techniquas will estimate the average quality of an individual lake, while

the use of CCT's will allow for internal variations to be jdentified and

i
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mapped. Use of one technique over the other will (or should) be depzn-
dent on the scale df which ‘information is dasired (Jarge regional vs.
small indijvidual lake), and the difference in cost effectiveness, Use

of the CCT's also allows an exact measurement of the lake area (ov

extent of surface water) to be made. Some materials on the extent of
surface water in Douglas County are now in the hands of Regional, Personnel
for evaluation and feedback,

Technolorny Transfer

On November 4, 1975 the First technology transfer meeting was conducted
by the Minnesota State Planning Agency. The object of this meefing was
to inform state agency personnel, Regional Development Commission merbers.

and other interested persons about the LANDSAT program and tihe work done




by the Minnesota State Planning Agency under the NASA contracts.

A copy of the adgenda and remarks are included, as well as a Tist
of the speakers and attendees. (Sec Appendix A)

Dr. James'Taranik, of the EROS Data Center in Sioux Falls, was the
keynote speaker. We were very grateful that he could attend,
LANDSAT Digital Data Applications to Forest Vegetation and Land-Use

Classifications

Attempts to implement the two programs obtained from Colorado State
University (CSU) for reformating the data for compatibility with RECOSG
have not been sucessful. The problems encountered have been of two
major types: (1) some of the routines called by the programs were
not in the computer library and card decks for them had to be obtained
from CSU, and (2) the size of data matrix, or portion of the scene,
which was geometrically corrected is not the same as when the program
was used at CSU. Current work is proceeding on altering the parameters
vhich must be set in the program to handle the Tavrger matrix size.

In an effort to resolve these problems, contact was made with
people at the Bendix Aerospace Division in Ann Arbor, Michigan. These
people are performing analysis on the same scene in Itasca County for
the Bureau of Outdoor Recreation. >

Many of the difficulties have been solved, but more work will be
needed.

SIGNIFICANT RESULTS

Daily MNational Weather Service Satellite photographs of the midwest
have heen found to be of great assistance bhefore ordering EROS Data
Center products. These weather satellite images are a quick and in-

expensive record of the Tocation of cloud masses which supplements the

~
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parcent of cloud cataloguas, Savings of tiue and money can be made
because the Tocation of cloud cover is Known before any imagery is
ordered.

There were no other significant results at this time,

PUBLICATIONS

There were no publications during this period,

REGOMYENDATIONS

Otheyr LANDSAT ‘investigators should be informed of the usefulness
of the National YWeather Service Satellite photographs prior to
ordering products from the EROS Data Canter,

FUNDS EXPENDED

The amount of money expended this quarter was minimal. To date,
we have not received any invoices from our sub~contractors. The

Acting Coordinator's salary is being temporarily funded from the
Form 533M, Monthly Financial Report, shows total

$2,235.12.

Contractor's share.
expenditures to date to be:
DATA USE

During the Spetember-December, 1975 quarter, we orderad one CCT
which was not received. Also we received one CCT that was ordered last
quartér.

A small amount of imagery was returned to the EROS Data Center

LS

because it was scratched. A $50 credit was given to our account (G-2032G)

for some of the imagery. The remainder of the fmagery is to be exchangad,

Value of Data Value of Data

Quarter Ordeped _Received
3/25-6/25/75 $ 224.00 $ 56.00
6/26-9/25/75 1374.00 1142.00
9/26-12/25/75 850.00 410.00
(minus credit) (50.00)
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The total valua of account G-20320 was $9962.00 as of 12/31/75
with orders totaling $360 in-progress. The.totaT valuz of the
corresponding CCT account (G- B0320) was $4000 as of 12/31/75 with
ordars in-progress totaling $200.

ATRCRAFT DATA

None on this contract,

PROPOSED HORK FOR NEXT QUARTER

LANDSAT Digital Data Applications to Forest Vecatation and Lond-lse

Classification

Continued efforts will be made in developing the couputer system

and accomplishing the work vihich was planned fer the October 1, 1975 -
Dacarber 31, 1975 period. MNecessary programming help will be acquired
o help rectify the problem., This work is:

(1) Line printer Ygray waps” will be generated Ffor selected areas
in Itasca County.

(2) The accuracy of the geometric cennection will be evaluated,
Inconsistancies in scale and orientation of the computer-displayed
LANDSAT data will be noted.

(3) Signatures will be extracted for several natural resource cover
types from selected training sets, using cover Lype maps as
ground truth. ‘ .

(4) These signatures will be used to train a stetistical dacizion
algorithm (Gaussian Tikelihood radio) Tor performing & supervised
classification of both training and tzst aress using 211 four
apﬁcuraT bands of LARDSAT dala.

(5) CTHSSTTTC&tTCﬁ accuracios will ke determined on hoth the training
end test sets. The confusien in classificalion bLelwasa cover
typas will be congidered in determininyg which ty s uill b
considerad fin determining vhich types will be posnibia fo pan,
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Berienal Dovelopment Convdgsion Prajects

Two Regional Development Commissions (3 and 4) have expregsoed
interest in applying LAND...T producis to resource information nceds,
These projects vere outtined by Region 4 on July 10, 1975 and by Regica
3 on July 28, 1975. The prodict of these projects is to form the core
of the technology transfer sessicns during the sumrer of 1976, During
the next reporting period, ve will complete several preojects and continually
re~avaluate our research in terms of the needs of the varicus ragions.
The outline of these projects is included balew along with 2 schedule
of the activities.

PROJECT AREAS
A. Region 3: Iron Rance Land Cover Chenge and Veter Quality Studies.
1. Land Ceover chanigz on the Jron Renge.

a, The téﬁhniques used are similar to those used in
monitoring surface water, (see "Honitofing Surface Mater
Dynamics in Minnesota", Dwiuht A. Brown, et al) except
that annual changes avre mapped,

b. ATT work will be mapped at 1:2@,000 scale. A Regional
mosaic will also be made.

¢. These maps cen be used by Region 3, MN Depariment of
Matural Resources and the U.S. Geological Survey.

d. Evaluation of the maps will be dependeni upen Tesuback
from the users end from naps suppTied by the individual
mining coijanies., This will be an ongoing process.

2. Water Cuality Study of Region 3 lakes.

a. The techniquss, density reading of the imaged lokes end

manipulation of CCT's, are boing develeped.  They arc

trans ferablie to any vegion/area of the stais.
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b.

C.

Maps at a regional scale will be mada, showing classes
of Takes having similar water nuality, The statistical
models upon vhich these maps are based can be used for
monitoring changes in lake quality over tire.

The maps and riodels will be used by the Begion 3 and
Departrent of Matural Resources. They will ba corpleted
by June, 1976,

Evaluation of the products will be done through Field
checking during late sumwer, 1976, The evaluation will

be done in conjunction with the users.

B. Region 4: Studies of Maximum Extent of Surface Water and Mater

Quality.

1'

Extent of Surface Water

d.

c.

The tdchniques used in this study are reported in
"Monitoring Surface Weter Dynamics", D. A. Brouns et al.
A11 work will be mapped at 1:24,000 and a regional scale.
The maps will ke used to update information contained

in Department of MNatural Resource Bulletin 25, Inventory

of Mimnmesota Lakes. Users include Dzpartwent of Natural

Resource, Region 4 Regional Daevelopment Conmission, et al.
Eveluation will be a cooperative effort by usewxs, basad

on Field wovl.

The Water Quality Study in Region 4 will have the same products,

evaluation, and schadule as ths study in Region 3. Users

include the westarn Minnesota R. 0. & D. preject, Region 4

Regional Developuent Cornissien, Douglas County Planaing

Comrission, and Dapartrant of Natural Resourcss.



Cormlction liate

February 27, 1976

March 3, 1976

Januayy 31, 1978

March 15, 1976

Dacenber 31, 1975

Febyuary 15, 1976

March 31, 1976

January 31, 1976

February 15, 1376

March 15, 1976

LR enhELL

Pyojant Mgy
L LA L et g vh e L

Ragion 3 Irge Donce Lond Cover Chanas

Copplate 1:24,000 quad overinys for a1l of Traa Range
annual land cover changas 1972-1974,
Cormlets regienal scale mapding of Iian Ranga Tand

covar cnanga,

Reaion 3 Labka Mator Coality

bavelop tuchniquas for interpreting yaconnaissunce Tavel
Take vater quality. (This is being done on 2 project in
the Geography Department under divferant Funding. )
Assarhla existing ground bruth Tor madel building.

Ohtain nzcessary LANDSAT images and tapes.

Extent of Surface Water Region 4

Complete mapping of seasonal maximum of water for 1:24,000
scale quad overlays for Douglaes County study area.
Complete inventory comparison with MDHR Bulletin 25 for
Douglas County.

Complete evaluation of products by Region 4 personnel.

Lake Mater Ouality, Douglas County Arsa (Reaion 4)

Complate tochnique development ~- (see Region 3 Lake
Quality Study)
fsserble existing ground truth for wodal huilding.

Ohtain necassary LANDSAT fdmoga and tepes

e S E e+ P o SRR - -



CALCLIGIONS

ork on the Regional Developirent Cenmission projecis, precesdsd at
the scheduled pace this quarter, and it anticipated that saveral of them will
be corpleted in Tate March, 1976,

Work on the analysis of digital tapes proceedad at a nueh slouer than
anticipated rote dug to prograwming preblews. Hecessary prograrning help
neadad to rectify ihese probless will be acquired the next reporting peried.

The informational meeting waich was held in early Noverber asquainied
sore state agency parsonnel and Begional Development Commission merbers with
LANDSAT and the Minnesota State Planning Agancy divected rescarch with

LAMDSAT tapes and images.

10
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9:30 -~ 9:45

9:45 - 11:30

11:30 - 1:30

1:30 - 2:00

2:00 - 3:00

Agenda

APPLICATIONS OF MASA SATFLLITE IMAGER'

A SATELLITE IMAGERY

Noveuber 4, 1975

I. Introductory remeris - Don Yaeger, State Planning Agency

I1. "The LANDSAT Program" - Dr, James Taranik, LROS Data Center
A, History of the LANDSAT (ERTS) Prograin
B. Vhat EROS is
C. Applied Research - The Red River Valley Fleod Study

D. U.S.G.S. Problem Solving Capabilities
LUNCH BREAK
I11. LARDSAT Wrep-up and Quzstions from the Audience

IV, NASA Contracts with the Minnesota State Planning Agency
A. Background - Pam Streed, State Planning ngency
B. Researchers - Dr, Daight Brown, University of Minnesotla,
Departwment of Geography and Dr. Merle Meyer, University

of Minnesota, Collegz of Forestry

ORIGINAL PAGE IS
OF POOR QUALITY
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ATTENDEES OF REMOTE SENSING MEETIRG
Noverbar 4, 1375
given by
MINNESOTA STATE PLANNING AGENCY
CAPITOL SQUARE BUILDING
ST. PAUL, MINNESOTA

State Planning Agancy Staff: Donald Yaager
Pamala Stread

Spaakers: Dr. Jaires Taranik, EROS Data Center
Sioux Falls, South Dakota

Dr. Dvight Brosn, Researcher
University of Minnesota (Forestry)

Roy M2ad, for Dr. Merle Meyar, Researcher
University of Minnesota (Forestry)

Dr. Richar. Rust, Researcher
ORIGINAL PAGE IS University of Minnesota (Soil Science)
OF POOR QUALITY

ir. Joseph Gosbel, Researcher
Minnesota Geological Survey

FEDERAL_AGENCIES

U.S.D.A. Soil Conservation Servi:e: Herbert A, Gotifried Jr.
' John Torgarson
Howard C, Midje
Roy E. Brignht

H.5.6.5.5 Lowsell Guetzkow
Jerry Lindholn
Ralph Lamson

REGIONAL DEVELOPMENT fOMMISSIONS

Ragion 1: Eugena Abbott, Diraector =
Region 2 - Headwaters: John Ostrem

Region 5: Rand Kluagel

Pagion 74 Otto Schmid, Director

STATE_AGENCIES

M Dzpartment of Agriculture: Jack Ditmore
MN Departirent of Natural Resources
Floodplain Management: Mike Robinson
Forestry: Chris Olson
Fish & Wildlife: Rob Maplin
Finarals: llike Costello
Parks: Gene Karel
A-2




Planning:
Shoreland Managamant:

State Clinatalogy:

Mt Highway Dapértmant :

Environmanta] Services:

MN Geological Survey:

State Planning Agency:

Center for Urban and Regional Affajrs:

Forestry:

Geography:

So1l Science:

Consulting M@b"rO1OJlat’
Consultant:
1est Minnesota RC&D

UHIVERSITY

John Poate
Brusa H. Garbog
Tom Hathisen
Earl Kughnast

Dick Kosnalski
Dick Tolt

Lea Markel]
Paul Halvatne
Scott Carlstrom
H. Agorevos

Matt Yalton, Diractor
Joseph Goabel

Josepn Sizer, Diractor, Enviranmental Plamning
dean Mohr, Assistant Diractor, Environmantal Plenn
Les Maki, Manager, Environwantal Information Sysis
Jdohn Malinka, Environmental Program Raview

Enid Conhn Gany, Information Systers

Ken Pekarek, Power Plant 81t1ng Staff

Pate Kor»rlcht, Power Plant Siting Starf

Vic Moore, Office of Local and Urpan Affairs

OF MINNESOTA

Will Craig
Alan Robinetie

Farle P. Meyer .
John MHerior
Loyala Caron ,
Roy Mead ' .
Scott Bargar

Dr. Dwight Brown
Rob Warwick

Dr. Richard Rust

Bruce Watson

Carol Strony

Richard L. Bolli
ORIGINAL PAGE IS
OF POOR QUALITY]
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Sumrary of Romparks
JLARDSAT 1

On June 30, 1972, the Minnasota State Planning Agency was awarded o NASA investigation

contract using LANDSAT T° (ERTS 1) imagery. The priuwe objective of the investigation was
to determine the usefulness of satellite imagery for monitoring land usn and Tand cover
data., In addition, resedrch was to be conducted on various natural resource conditions.

The prime contract administration was done through the Center for Urban and Pegional
Affairs (CURA), University of Minnesota. Ressarch work was done by the Departwmont of
Geography, College of Forastry, Soil Science Departrent and others at the University.

Three major findings were presented to NASA in the Ffinal report of the investigation.
Land Use/l.and Cover--Several areas were investigated for dand use/Tand cover data

and a four-color map was published for the Twin Cities metropolitan area. This
map was prepared in coopzration with the Metropolitan Council.

Hildlife Habitat and Land Cover-~Portions of south central Ninnesota were investigated
for the inter-relationships beiween wildlife habitat areas and the changing patterns o

Tand cultivation. This investigation was done in cooperation with Minnesota Depart-
ment of Hatural Resources personnel. Of critical importance was the timing and
amount of field plowing.

Surface Vater Dynamics-~In cooperation with the Minnesota Department of Natural
Resources and the U.S. Fish and Wildlife Service, investigations were made on
detecting and measuring amounts of standing water. These detected water areas were
compared with several previous ‘inventories, primarily U.S.G.S. topographic maps and
Department of Natural Resources' Water Bulletin #25. :

The LANDSAT 1 investigation ended on Decenber 31, 1974.

LANDSAT FOLLOW-OM CONTRACT

Because of the findings in the LARDSAT 1 investigations, the State Planning Agency has
received a second NASA contract. The contract calls for two major phases of work:

(1) to continue research on selected topics and (2) to provide training s¢ssions for
many potential users of the data.

During the research phases, which work primarily with computer tapes of the imagery,
resource managers and planners will be continually involved with the various rescarchers.
Research will include continued study of natural phenoionon on selected fmagss, plus
attempst will be made to do time $eries studies. Topics to be studivd includa: standing
water; extent of flooading; moving water; land disturbance (e.g. mining, urban expansion);
changes in cultivated Tand; forest types; geologic investigation, and others.

Extensive training sessions throughout the state, designed to initiate public employees
and officials in the uses of satellite imagery will he conducted Tate in the summny of
1976.

Termination of the contract with NASA will be on December 25, 1976.

ORIG'IN 11/4/’75

:]; § ] l ‘

POOR AGE'B | ’ 11 ey ey s Tannin RATE] ‘
QIDiL Envivonmental Planning Division

iq A~ 4 State Planning Agancy
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