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The cover photo mosaic of Michigan was produced from separate
images acquired by a Landsat satellite at an altitude of 570
miles. Reproduced from the General Electric Company's copy-
righted U.S. Space Mosaic with permission of the General Elec-
tric Company.
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FOREWORD

The Remote Sensing Project at Michigan State University
is cooperating with Michigan agencies to develop practical
uses of remote sensing technology for effective land/re-
source use decisions and actions. Part of this program is
the organization of a centralized source of information on
the availability, characteristics, sources and uses of
aerial imagery. The Guide to Aerial Imagery of Michigan
documents this inventory effort.

Preparation of the guide was made possible through a
National Aeronautics and Space Administration (NASA) grant
(NGL 23-004-083) to Michigan State University, which is
administered by the NASA Office of University Affairs.
Professor Myles Boylan, School of Urban Planning and Land-
scape Architecture, and Dr. Raymond D. Vlasin, Chairman of
the Department of Resource Development, are the principal
investigators. The research effort also involves staff
from the departments of Botany and Plant Pathology, Com-
puter Science, Crop and Soil Science, Forestry, Geography,
and Geology, as well as the MSU Agricultural Experiment
Station.

Assembling the guide was a major task, and its comple-
tion required the cooperative efforts of all the Remote
Sensing Project staff. In particular, Stephen Tilmann and
John Harrington developed the computerized indexing systems;
Christopher Cialek, Kenneth Keifenheim and Dan Dueweke were
responsible for the cartography and graphics; Christine
Wettle and Joan Glass typed successive drafts of the manu-
script; and Kathie Alcoze was responsible for the final
typing. Publication and distribution was supported by the
Michigan State University Agricultural Experiment Station
and the Division of Land Resource Programs, Michigan Depart-
ment of Natural Resources.
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INTRODUCTION

g This guide provides a single source reference which b
* documents the coverage of aerial imagery available for areas g
' in Michigan. The term "aerial imagery'" refers to a variety :
of data products acquired from ailrcraft and spacecraft re-
mote sensing systems. Photographic images are obtained by
cameras using various types of film (e.g. black-and-white
panchromatic, color and color infrared) but aerial images
are also produced from non-photographic sensor data ac-
quired by electronic devices such as multispectral and
thermal Scanners.

< Aerial imagery of Michigan is grouped into five main
categories for which a comprehensive index has been pre- .
pared. These are: a) NASA Landsat satellite imagery; b) :
Skylab spacecraft imagery; c¢) high altitude imagery ac- i
quired by NASA RB-57 and U-2 aircraft; d) aerial photo cov-
erage of entire counties and regions secured by various

federal and state agencies; and e) photo coverage of local
areas obtained by state agencies, such as the Michigan De-
partment of Natural Resources, and by aerial survey firms. Lol

ff'fil‘\

These categories reflect the resolution capabilities @
of different sensor/scale systems and thus are applicable Er A
to different levels of land cover/use or resource inventory !
needs. The most general level of information can be eco-
nomically extracted from satellite imagery. For example,
Level I land cover/use categories (urban or built-up land,
agricultural land, forest land, and water) can be mapped i
efficiently and economically over large areas from orbital o
imagery, whereas the principal source for Level II data
(approximately 30 land cover/use categories) is presently
high altitude color infrared photography. Likewise, more
detailed land cover/use data can be extracted from medium
altitude regional/county imagery or local photography.

bk

Choice of an image type is therefore dependent on the
needs of the user. It is influenced typically by how well
particular sensors or film/filter combinations provide an
image of sufficient detail and clarity to emphasize fea-
tures of interest. Many interrelated factors must be con-
sidered concurrently including film type, image scale and
format, year and season of acquisition, frame coverage,
image quality, percent cloud cover and cost. Each imagery ERE
level indexed in the guide presents, in a map or computer , .
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listing format, information relative to these factors and
the indexes are preceded by general background information

and appropriate explanatory comments for effective use of
the section.

A brief overview of the fundamentals of remote sensing
and basic information on obtaining aerial imagery are in-

ecluded in the beginning of the guide to further assist users
who may be unfamiliar with this material.

A variety of aerial imagery catalogs were used as basic
references in the preparation of this guide and are listed
in Appendix A.
dresses for government, university and private sources of
aerial imagery information and products.

Appendix B contains a listing of mailing ad-




SUPPLEMENTARY REPORTS REQUEST FORM

Gathoring and indexing of aerial imagery is a continuous
process and conscquently the guide is bound in loose-leal form
to facilitate periodic updating. To ensurce that the guide re-
mains both current and aceurate, if you notice any errors, or
are aware of photographic coverage that is appropriate for in-
clusion, please contact the Project Office,

The information presented includes only that which was

available as of June, 1877. As more imagery becomes availlable.

deseriptions of its location and gquality can be supplied. If
you wish to obtain these supplementary reports, piease fill
out the coupon below and return it to:

Remote Sensing Project

301 UPLA Buillding

Michigan State University
East Lansing, Michigan 18824

Please keep me informed of any additions to the Guide to
Aerial Imagery of Michigan.

Date

NAME

POSITION OR TITLE

AGENCY

ADDRESS

21D CODE ; PHONE NO,

Comments:
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SECTION 1
FUNDAMENTALS OF REMOTE SENSING

ELECTROMAGNETIC SPECTRUM

A basic definition of remote sensing involves a consi-
deration of what is implied by each word. 'Sensing'' means
detecting or measuring some property (characteristic) of a
feature or object of interest. '"Remote' signifies that the
sensing activity takes place at some distance from the fea-
ture or object, i.e., not in direct contact.

Remote sensors detect and record (typically on photo-
graphic film) differences in the wavelength and intensity
of energy reflected or emitted from the features in the
scene being sensed. This energy consists of particles that
travel in waves and is called electromagnetic radiation.

Visible light is the most apparent form of electro-
magnetic radiation, yet a much wider spectrum of energy
exists beyond the range of human vision. The electromag-
netic spectrum can be represented as a continuum of energy
(Fig. 1.1) classified according to wavelength (the distance
between two successive wave crests) or frequency (cycles
per second).

Each feature on the earth characteristically reflects
and emits varying amounts of energy at different wavelengths
dependent upon its physical properties. Remote sensors can
detect specific portions of this range and consequently re-
veal different information about the feature. For example,
in addition to photographing wvisible light, ultraviolet and
near infrared radiation can be recorded on special films.
Advanced mechanical sensors can detect energy in the far
(thermal) infrared, microwave and radar ranges.

Remote sensors thus extend our detection capabilities
to energy areas beyond the sensitivity range of our eyes,
recording what they detect in an image form. This provides
a visible record of features and conditions in an environ-
ment at the time of sensing.

An environment can be sensed at varying degrees of
"remoteness," from ground level to elevated platforms, and
from aircraft at various altitudes to orbital satellites.
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The scale of the imagery varies accordingly and influences
the level of detail obtainable. Figures 1.2 through 1.5
illustrate this capability.

TYPES OF AERIAL IMAGERY

Different kinds of remotely sensed imagery provide
different kinds of information. Various film/filter com-
binations and types of sensors are used to focus on spe-
cific portions of the electromagnetic spectrum in order to
highlight selected features of interest. Some general
characteristics and typical uses of particular image types
are described below.

Black~and-White Panchromatic Photography (PAN)

Panchromatic film is sensitive to the visible portion
(400-700 nm) of the electromagnetic spectrum and records
light intensity as tones of gray. Normally, a light yellow
filter is used to eliminate blue wavelengths, thus mini-
mizing the effects of haze. Black-and-white panchromatic
photography is the most common type of aerial imagery. It
is used in a wide variety of applications, notably the pre-
paration of topographic and soil survey maps, site analysis
studies, tax equalization, land use planning and resource
management. The lack of color representation is perhaps
the most serious limitation to effective photo interpreta-
tion since the human eye has only a limited capacity to
distinguish among various tones of gray. Traditional
sources of panchromatic photography are: the Agricultural
Stabilization and Conservation Service, the United States
Geological Survey and the Soil Conservation Service.

Black-and-White Infrared Photography (BWIR)

Black-and-white infrared film, when exposed through a
deep red filter to block reflection of visible light, re-
cords only reflected infrared energy (700-900 nm). This
film, as well as color infrared film, does not record
thermal infrared radiation which is emitted, and thus does
not indicate the temperature of features. Other filters
are -sometimes used which eliminate only blue or green wave-
lengths, and thereby allow some visible light and infrared
radiation to be ‘imaged at the same time (referred to as
modified-infrared photography).

Black-and-white infrared photography is useful in veg-
etative studies because there is usually a strong contrast
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Detroit on March 15, 1973 (scale: 1:6,000).

Army Corps of Engineers Panchromatic Photo of Downtown

| Al ‘\ ‘S
ORIGINAL P.\h\,r
OF POOR QUALITY




Fhot i | K3
AP

Figure 1.3.——Agricu]tural Stabilization & Conservation
chromatic Photo of Detroit in 1973 (reduce

inches, original scale 1:40,000) .

Service Pan-
d from 9 by 9
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Figure 1.4.--NASA High Altitude Color Infrared Photo of the Detroit
Metropolitan Area on June 29. 1975 (reduced from 9 by 9

inches, original scale 1:120,000).
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Skylab Spacecraft
S-190B Color Photo,
August 5, 1973
(scale: 1:950,000)

Landsat Satellite
Color Composite
Image, April 14,

1973

(scale: 1:1,650.000)
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Figure 1.5.--NASA Space Imagery of Southeast Michigan.
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in infrared reflectivity among various plant communities,
e.g. deciduous and coniferous trees are easily differen-
tiated. The lack of color representation, however, limits
the overall usefulness of BWIR photography. The Forest
Service of the United States Department of Agriculture
periodically acquires BWIR photography for forest cover-
type mapping.

Color Photography (COL)

Normal color film has three emulsion layers sensitive
to blue, green and red light, respectively. These layers
are exposed by visible light (400-700 nm) and through a
development process provide a natural color photograph of
a scene, The tonal range of natural colors offers a dis-
tinct interpretive advantage over black-and-white photo-
graphy. Good quality color photography is, however, dif-
ficult to acquire and more expensive than black-and-white.
Consequently, uses tend to be restricted to small areas and
specialized applications, e.g. coastline analyses, indus-
trial site analyses, and identification of hydrographic
features and vegetation. One notable excepiion is the
color photographs from space, covering extensive areas of
the earth, that were obtained during the Skylab spacecraft
missions.

Color Infrared Photography (CIR)

Color infrared film is also a three-layer film but it
has been designed so that one emulsion layer is sensitive
to green light, another to red, while a third emulsion is
sensitive to reflected infrared radiation (700-950 nm). A
yvellow ('"minus blue") filter is used to eliminate blue
light which is frequently scattered by the atmosphere, es-
pecially during hazy conditions.

The color representation of the landscape in CIR photo-
graphy (see Fig. 1.4), where vegetation shows in red hues,
is not. natural. This is because healthy vegetation reflects
a large amount of infrared energy which is recorded as red
on the imagery. The red wavelengths are recorded as green
and green wavelengths as blue.

Color infrared photography is being used increzsingly
in land cover/use mapping, especially for regional inven-
tories. Additional uses include the identification of tree
and crop types, plant vigor, aquatic vegetation, soil mois-
ture and drainage, and water pollution. Much of the CIR
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imagery of Michigan was acquired from NASA high altitude
research aivceraft., In addition, several regional planning
commissions have acquired color infrared coverage of their
region.

Multiband Photography (MB)

Various film/filter combinations can be used simul-
taneously to produce different types of photographs of the
same area. The film/{filter combinations record discrete
portions (bands) of the eclectromagnetic spectrum and col- _
lectively are referred to as multiband photography. TFor
example, the multiband system aboard the Skylab spacecraft
provided six photographs of each scene including color,
CIR, PAN and BWIR film types. In addition to Skylab photo-
graphs, several NASA research aircraflt missions also have
acquired multiband photography of Michigan.

Multispectral Scanner Imagery (MSS)

Multispeectral scanners are optical-mechanical line
scanning devices (not photographic cameras, see Fig. 1.6)
that record radiation in several narrow bands simultan-
eously in the visible and invisible ranges of the electro-
magnetic spectrum, The scanner detects the level of spec-
tral radiation (or the intensity of ecnergy) reflected in
each band from a feature and records the data on magnetic
tape. The taped data can then be transformed into an image
by an clectron beam recorder which proportionately converts
the recorded amounts of radiation to light intensity, re-
sulting in tones of gray on the imagery. Individual bands
can be color coded and combined to form a color composite
image.

The Landsat satellites routinely produce multispectral
images ol Michigan areas in four discrete spectral bands.
Uscr applications have been confined mainly to the inven-
tory of large areas and involve the identification of crops,
soils, rock types, natural vegetation, lake ice and lake
sedimentation and civeulation patterns.

Thermal Infrared Imagery

Thermal infrared imagery 1is obtained with a scanning
device which records on magnetic tape the emissivity or
heat radiated from surface features in the 8.0 to 14.0
micrometers region of the electromagnetic spectrum. The
taped data can then be transformed and compiled into a

1-11




Figure 1.6.--Parameters of Optical-Mechanical Scannihg.

photographlc image using a system similar to that described
for multispectral imagery.

S Available coverage of Michigan is limited to a few re-

5 search project areas flown by NASA high altitude aircraft
and several site surveys conducted for private industry. -
In addition, the Environmental Research Institute of Mich-
igan acqulred thermal imagery of the Great Lakes Shoreline

of Michigan in 1974. Thermal imagery has been used to ad-
vantage in dralnmgc and ground water studies, seismic work,

~detection of air and thermal pollutlon and flre survell—,
lance. : .
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Radar Imngery

Radar (Radio Detection and Ranging) i& an active sens-
ing technique that provides feature illumination using high
frequency radio waves. Current Radar systems operate in
the 0.85-3.3 em wavelength region although this division is
somewhat arbitrary. The sensor transmits radio pulses of
known wavelength to the terrain. Part of each pulse is re-
flected back to the sensor and is picked up and amplified
by & receiver system. The sipgnals are usually stored on

photographic film and reconverted to a recognimable image :

by special optical processing egquipment which exposes a

second photographic €ilm. i

Radar has the advantage of being able to provide ima- .

gery in almost all weather conditions as well as at night,
Resolution, however, is not as good as in some other image
types. Radar allows acquisition of imagery for large areas
in a single mission. It is being used frequently in recon-
naissance mapping of geologic and physiographic features,
drainage networks, urban/transportation patterns, and snow
and ice distribution.

Passive Microwave Imagery

Microwave sensing is a passive technique which records
natural long wave radiation in the 0.1-10 cm wavelength re- !

gion. This radiation is influenced by the emittance, trans- 2

mittance, veflectance ana temperaturc properties of features
within the sceone, The imagery is obtained using & scanning
deviece similar to that used in thermal infrared sensing with

minor technical differcnces velated to the quality of signal :

received., The signals arve recorded on magnetic tape and the
tape is computer processed in conjunction with & color elec-
tron beam system to produce an image where each temperature
increment is represented by a different color. Lighter
colors are usually chosen to vepresent higher radiometrie
temperatures. Passive microwave sensing is & recent inno-
vation and has not been used extensively, although some
studies of oil pollutiaon, soil moisture and snow/ice moni-
toring have shown its potential. :

IMAGERY PARAMETIERS
The parameters of aevial imagery described below are

sensor viewing angle, lmage scale and format, surface area
coverad by an image and date of acquisition. The relation-

Ea




s and the basic sensor system compon-
1lustrated in Figure 1.6 (Parameters
anning) and Figure 1.7 (Parameters

ship of these parameter
ents and geometry are 1
of Optical—Mechanical Sc
of Aerial Imagery).

Focal Length

Mean Terrain

Alftitude Above

Figure 1.7 .--Parameters of Aerial Photography.

Angle of Imagery

All imagery listed in this guide was taken with the
sensor's axis perpendicular to the earth's surface, unless

ORIGINAL PAGE
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otherwise noted. Vertical photography with 60% overlap
between frames is preferable for most applications because
it has good metric properties, angular directions are true
and it provides three-dimension viewing. It is needed for
virtually all interpretive purposes.

Oblique imagery, acquired by positioning the sensor's
axis diagonally downward, provides a more "natural' view
of an area than vertical photography (Fig. 1.8). Oblique
views, however, are geometrically distorted, and conse-
quently are mainly used for illustration and simple inter-
pretation. If the horizon is not shown, the imagery is
referred to as a low oblique, whereas views including the
horizon are called high obliques. Oblique photography of
Michigan has been obtained from the Skylab spacecraft and
from light aircraft in support of specific projects docu-
mented in the "Local Imagery' section of this guide.

Figure 1.8.--MSU Remote Sensing Project Oblique Panchro-
matic Photo of Downtown Detroit on October 7,
1975.
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Scale of Imagery

The scale of an image defines the fixed relationship
between a given distance on a photograph and the corres-
ponding distance on the surface of the earth, or the ratio
of image size to actual size (see Fig. 1.7). Scale may be
expressed in several different ways but is most commonly
given as a representative fraction, e.g. 1:20,000 or
1/20,000. This fraction expresses a ratio whereby one
unit distance on the photography (1 millimeter, 1 inch,
etc.) is equivalent to 20,000 of the same units on the
ground. In other words, features are actually 20,000
times larger than they appear on the photograph. Scale is
also often indicated in feet per inch. Thus, a scale of
1:20,000 can be expressed as 1,667 feet per inch (20,000 =
12 = 1,667), i.e., one inch on the photograph represents
1,667 feet on the ground.

Large-scale imagery (e.g. 1:10,000) is used for de-
tailed study of small features and can be obtained by
either flying at lower altitudes or using longer focal-
length lenses. Small-scale images (e.g. 1:1,000,000), ac-
quired at orbital altitudes, usually have low resolution,
but they provide a synoptic view of larger areas for gen-
eral analysis. 1In this guide, the nominal scale of the
original imagery is given as a representative fraction,
although copies are frequently available at either a re-
duced or enlarged scale.

Format of Imagery

~prints.

Format may refer to film size, film medium or size of
image area. The two most common aerial film sizes are 9.5
by 9.5 inches, used extensively in photogrammetric missions,
and 70 mm £ilm, typical for most photographic space mis-
sions. - They provide an image area of 9 by 9 inches and
2.2 by 2.2 inches, respectively. The Skylab Earth Terrain
Camera utilized 5 inch wide film providing a 4.5 by 4.5
inch image size. Enlargements of most formats can be ob-
tained. The photographic media normally available are
£ilm negatives, film positives (transparencies) and paper

Coverage of Imagery

The area of the earth's surface that is imaged on an
individual frame is related to image scale and format. As
the scale. decreases (becomes smaller) or as image format
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increases, the size of the area imaged increases. Table

1.1 gives the area covered on common image formats at repre-
sentative scales and also indicates other characteristics

of the imagery available from the major sources cited in
this guide.

Date of Imagery Acquisition

Aerial imagery is acquired at different seasons of the
year depending upon which features the user wants to high-
light within the overall scene. If, for instance, the map-
ping of the ground surface or earth materials is of primary
interest, imagery obtained in spring or late fall is most
useful since vegetation and/or snow cover are not obscuring
the soils. Topographic mapping, urban planning, or eval-
uation of terrain features from aerial imagery is accom-
plished more easily when deciduous vegetation is without
leaves. Studies of vegetation, however, obviously need
imagery procured during the growing season from late spring
through fall. The Agricultural Stabilization and Conserva-
tion Service (ASCS) is interested in cropland and, there-
fore, acquires primarily summer imagery.

The year of imagery acquisition may also be signifi-
cant. The most recent imagery of an area is required for
most studies of relatively current conditions in the land-
scape., Older, repetitive imagery of an area, however, is
important for studying landscape changes over longer periods
of time. Seasonal, or in some cases bi-weekly, changes may
be monitored using Landsat imagery.

1-17
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Table 1l.1l.-—-Characteristics of Aerial Imagery.

Image Image Frame Coverage s s Selected
Category Sca%e Type (sq. mi.) Data Characteristics Michigan Applications
Landsat Imagery 1:3,369,000 MSS ©13,225 Very small scale, synoptic State-wide and regional land cover
view, low resolution, state- mapping (Level I-II categories)
wide repetitive coverage, Lake turbidity and circulation pat-
digital data. terns
Computerized land cover inventory
files
I1llustration of synoptic land use
patterns
Skylab Imagery 1:2,850,000 MB 10,201 Very small scale, synoptic Illustration of synoptic land use
i , v view, low-moderate resolu- patterns
1:950, 000 CcoL 4,624 tion. Regional land cover mapping (Level
I-II categories)
NASA High Altitude 1:450,000 MB 244 .1 Small to moderate scale, Regional land cover/use mapping
Aircraft Imagery 1:120,000 COL/CIR 290.0 moderate resolution, re-— (Level II-III categories)
) 1:60,000 CIR 72.6 gional coverage on a "Reference data" for satellite data
project basis. analysis
Regional /County 1:60,000 PAN/COL 72.6 Moderate scale, moderate to County and regional land cover/use
Imagery 1:40,000 PAN 32.3 high resolution, periodic mapping (Level II-IV categories),
: 1:36,000 CIR 26.1 county coverage, potential Watershed and county planning
1:31,680 CIR 20.3 periodic state coverage. "Reference data'" for satellite data
1:24,000 PAN 11.6 analysis
1:20,000 PAN 8.1 Tax equalization,
1:15,840 BWIR 5.1 Topographic map preparation
Forest type mapping
Local Imagery 1:12,000 Varies: 2.91 Large to very large scale, City planning,
S . 1:9,600 PAN/COL 1.86 high to very high resolu-~ Site analyses,
1:6,000 .73 tion, selected project Engineering studies,
1:4,800 CIR .46 sites. Detailed vegetative type mapping,

Wetland & shoreline assessment,
Crop biomass & stress estimation.
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SECTION 2
INFORMATION ON OBTAINING IMAGERY

GENERAL INQUIRY PROCEDURES

The level of information included in this guide norm-
ally does not enable one to directly order imagery, since
frame identification numbers are not provided. This infor-

mation can be obtained by contacting the appropriate agency.
Landsat and Skylab imagery, however, may be ordered directly

since ordering numbers are included in the guide.

Order forms with cost information are included in the
index sections of the guide. These forms may not reflect
current prices, but new forms can be periodically obtained
from the appropriate agencies and inserted in the guide.

To decide which image frames to order from federal
sources, photo index sheets are available for inspection
and purchase at the county, district, state or regional
offices of the respective agencies. A photo index is an
assemblage of individual photographs copied at a reduced
scale (usually at 1'" or 2" to the mile). Frame identifi-
cation numbers are indicated on these photo indexes. Pre-
payment is required to purchase imagery from federal agen-
cies.

General questions concerning imagery availability and
acquisition can be answered by contacting the MSU Remote
Sensing Project, whereas specific requests pertaining to
ordering imagery should be directed to the appropriate
source agency by providing as much information as possible.
Written inquiries should include the following information:

1. Name, address, telephone number (business) and
name of company, agency, etc.

Location of point or area of interest, specified
if appropriate by state, county, town, township,
range, section, latitude, longitude and a verbal
description such as 'gravel pit immediately west
of Bear Lake Bog in southeast Lansing' or '"sink
holes on the northern tip of Grosse Ile island in
the Detroit River." Inclusion of a map with the
desired area specifically outlined is also helpful.

)
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3. Type of imagery desired (panchromatic, color infra-
red, etc.) including image size (9 by 9 inch contact
image or some enlargement), printing format (i.e.,
film negative, paper print or transparency) and
whether stereo coverage is desired. If the date,
roll number, frame number or project symbol is
known, it should be included.
4. A statement concerning the proposed applications or
intended use of the imagery will assist the agency
in responding more concisely to your request.
EROS DATA CENTER
The EROS Data Center stores and reproduces aerial ima-
gery, and provides user assistance and training. This fac-
ility is operated by the Earth Resources Observation Systems
(EROS) program of the U.S. Department of the Interior. The
EROS program was established in 1966 to apply remote sens-
ing technology to the inventory, monitoring, and management
of resources, and is administered by the U.S. Geological
survey.
B!
The Data Center is the principal source of imagery ac- P
guired by NASA from the Skylab, Apollo and Gemini space
missions,; from the Landsat satellites, and from high alti-
tude research aircraft. Photography obtained for aerial
mapping by the U.S. Department of Interior, particularly
the U.S. Geological Survey, is also available from the
Center.
Information on the availability of imagery for a spe-
cific area can be requested from the EROS Data Center by
mail, visit or phone. The inquiry will dinitiate a compu-
terized geographic search and may be requested by:
L. Indicating the latitude and longitude coordinates
of a selected point. All images that cover any
portion of a 50 mile radius area around the point
will be included in the supplied computer listing.
2. Indicating the latitude and longitude corner coor-
dinates of an area of interest. All images cover-
ing any portion of the specified area will be
listed.
3. Indicating a point or area on a map and forwarding
it to the Data Center. 5
v/
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The Geographic Computer Search Inquiry Form (p. 2-7)

‘% is used to request a point or area computer search of ima-
g gery. Users should allow at least two weeks for the search
! to be completed and for the computer listing to be sent.

There is no charge for a computerized geographic search.

For further information contact:

FEROS Data Center
Sioux Falls, South Dakota 57198

B Phone: (605) 594-6511, Ext. 151

NATIONAL CARTOGRAPHIC INFORMATION CENTER

Lty g T

: The National Cartographic Information Center (NCIC) is
R an information service facility for cartographic data (in-

A cluding aerial photography) of the United States. The cen-
: ter was established by the U.S. Geological Survey, Depart-
ment of the Interior, in July 1974.

) : NCIC has developed a computer information system for
£ the storage and dissemination of information on existing
' or planned aerial photography, called the Aerial Photography
Record System (APRS). APRS currently references photographic

o coverage of large geographic areas acquired by seven major

E | federal agencies. The system will eventually include air
b photo holdings of agencies at the state, county and muni-

1 . cipal level, private companies and other federal agencies.

S User output consists of a standard APRS report (Cata- i
Lo ' log of Agency Holdings) and Tabular Graphic (TAG) maps of _ j
. o total holdings. The catalogs list aerial photography ac- o
F v quired by a single agency and include extent and date of 5
coverage, photo scale, film type, agency project code and /
status (planned, in progress or complete). The TAG maps i
of agency holdings summarize the photo holdings in a 15 ]
degree strip of longitude with four maps providing complete i
coverage of the coterminous United States. i
é

, Users of the APRS can also custom query the system to
obtain specific summary indexes of photographic data for a
Pl desired area of interest and selected photo parameters.

Ll g Some 29 parameters may be specified including geographic
oo ' area (by latitude/longitude boundaries, state and county,
it ' or 7.5' quadrangle), film type and format, date or date

5 o range, cloud cover, and scale or scale range. .

o T




For further infermation contact:

National Carxtographic Information Centex
U.S. Geologiecal Survey

507 National Center

Reston, Virginia 22092

Phone: (703) 860-6059

MSU REMOTE SENSING RPROJECT

The Michigan State University (MSU) Remote Sensing
Project, under the leadership ol faculty members from eight
University departments, has been working cooperatively with
federal and state agencies and all levels of local govern-
ment, as well as with a vaviety of corporations and con-
sulting firms to develeop a wide vange of operational appli-
cations of remote sensing whereby land/resource use deci-
sions and actions may be improved. To accomplish this ob-
jective, project stalf conduct demonstration applications
of remote sensing, provide user services and participate
in many modes of educational activities.

Most of the NASA high altitude research aircraft ima-
gery of Michigan, as well as some selected Skylab and Land=
sat coverage, is availlable for inspection at the project
office. Staff are on hand t¢ provide consultation on the
use of imagery, techniecal assistance on user problems and
additional support materials to foster remote sensing ap-
plications by present and prospective users.

For further information contoet:
Remote Sensing Project
201 UPLA Building
~Michigan State University
Iast Lansing, Michigan 48824
“Phone: (517) 353-7195
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INQUIRY FORM

GEOGRAPHIC COMPUTER SEARCH e
U.S. DEPARTMENT OF THE INTERIOR fo"‘:‘ to

GEOLOGICAL SURVEY

the facility
nearest you.

DATE
!
:
NaME MF ACCOUNT NO ;
Ms (FIRST) ANITIALY ATy UF KNOWN) |
NCIC HEADQUARTERS :
COMPANY PHONE (Bus) ;
(F BUSINESS ASSOCIATEG) U,S. Geological Survey 5
507 National Center :
ADDRESS PHONE (Home) Reston, VA 22092 E
FTS: 928-6045
COMM; 703-860-6045
Iy, i Your Ref. No.

(PO GOV ACCI OR OTHERY

TO INTTIATE AN INQUIRY AND COMPUTER GEOSEARCH. COMPLETE THE £OLLOWING

P I T T U T LI T

POINT
POINT SEARCH ”] FOINT #2 POifiT 1 ‘ Ezgls AP\F;LICATIONS
\mm’ Latituge ° 'Nors ° IN or § Nors lf\:ISTLUT
! Selected u.s. Geologioal Survey
tt --+.._ Pt Longitude 'Eor W ° 2Ear W % oW Bay St. Louis, MS 39520 ;
FTS: 494-3541 4
Landsat Only. (Worldwide Reference System) COMM: 688-3472 5
Imagery wilh any coverage over | Path Path Path Path Path i
the selected point will be in- ;
cluded. Row Row Row Row Row :
-3
s NCIC MID-CONTINENT 5
PN AREA #1 AREA #2 AREA #3 U.S. Geological Survey ]
1{"\4,‘}} AREA RECTANGLE 1400 Independence Rd. 4
Lowg LG ° ° , o | Rolla, MO 65401 ;
wat Lat. 'NorSto| tal NorSto] Lat NorSlo FTS: 276-9107 .
. . . COMM: 314-364-3680 5
e Nors Lat. INors Lat. 'Nors :
LAY o i ° | : Iy : :
Long. e E 0r W o | Long. Eor Wlo{ Long. EorWlo
Imagery with any coverage over !
- N o o o
Ihe selected area will be included. Long. I Eor W | Long. YEorw Long. "Eorw
ERQOS DATA CENTER
U.S. Geological Survey

Sioux Falls, SD 57198
FTS: 784-71561
COMM: 605-594-6511

It the above geographic coordinafes cannot be supphed. please specify area by GEOGRAPHIC NAME AND LOCATION (include a map if

o e

posstble.)
PREFERRED TYPE OF GOVERAGE PREFERRED TIME OF YEAR
Black & Colot or Check maximum of three
White Color infrared | -
O | O JAN-MAR 1 ANl coverage
(Jtandsat ... e Y g e O latest coverage IL\IJCSICGROICKYII\QOUNTAIN
BETE | 0O O | owwseer O seeomoostes | oo G30 Bax 2040,
D Nasa-Arrcraft . - .. D ) D O 0CT-DEC NOTE: Seasonal coverage normally Denver Federal Ctr.
i Denver, CO 80225
D Aerial Mapping Pholography (Minimum color available) applies-only to Laﬁdsal coverage. e g anE

MINIMUM QUALITY RATING ACCEPTABLE

O a o dg
02 34 56 19
(VERY (POOR). - (FAIR) {GO0D)

MAXIMUM CLOUD COVER ACCEPTABLE

Chos Waos Tsor Wlses [hies

NOTE: Classification of percent of cloud cover is subjective and-is relative o the amount of clouds

POOR) appearing on. the imagery-and not to their location:

APPLICATION AND INTENDED USE

FORM: 9-1936
fJan. 1977}

COMM: 303-234-2326

NCIC WESTERN

U.S. Geological Survey
345 Middlefield Rd.
Menlo Park, CA 84025
FTS: 467:2427
COMM: 415.3238111

ORIGINAL PAGE IS
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HOW TO REQUEST A GEOGRAPHIC SEARCH

This form is used to request a computer search for jmagery over a point or area
of interest.

Data from this inquiry sheet will be used toinitiate a computer Geosearch. The
restits will be returned ona computer listing along with a decoding sheet, from which
imagery can be selected and ordered,

Complete the form as follows:

A. Enter your NAME, ADDRESS, and ZIP CODE clearly. If you have had
previous contact with that facility, include your ACCOUNT number. Enter
a PHONE number where you can be reached during business hours.

B. Complete the required information for either the POINT SEARCH, or AREA
RECTANGLE inquiry, which includes the geographic LATITUDE and LONG-
ITUDE coordinates. if coordinates are not available, please supply the
GEOGRAPHIC NAME AND LOCATION or a map with the area of interest
identified, It is beneficial that you minimize your area of interest, thereby
allowing for a faster and more critical retrieval of information.

C. Césn.plete all other information.

D. Complete the APPLICATION AND INTENDED USE portion of the inquiry.
e Will it be used for identifying buildings or will it be framed and placed
on a wall. This information will assist our technicians in determining

- whether the products available will satisfy your requirements.

€. Return completed form to the FACILITY NEAREST.YOU.

NOTE: If an inquiry is made for Landsat Da{a, and the Worldwide Reference of
PATH and ROW numbers are available, please insert them in the ap-
propriate locations, Othetwise, geographic coordinates will suffice,

3 U,S. Govermment Printing Offices 1927--366<39% "534 Region No. &
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SECcTION 3
LANDSAT SATELLITE IMAGERY

GENERAL INFORMATION

The first unmanned Earth Resources Technology Satellite
(ERTS-1) was launched into orbit on July 23, 1972 by the
National Aeronautics and Space Administration (NASA). While
the satellite was still operational, a second ERTS satellite
was launched into a similar orbit on January 22, 1975. A
new name was adopted by NASA in January 1975 to refer to
these satellites, and they are now known as Landsat (for
land satellite) 1 and 2. These satellites are part of the
Earth Resources Observation Systems (EROS) Program of the
U.S. Department of the Interior.

These butterfly-shaped space observatories are in a
sun-synchronous, near-polar orbit at an altitude of approx-
imately 570 miles (920 km). They orbit the earth in a
north-south direction every 103 minutes, or 14 times a day.
The entire earth is covered by each Landsat every 18 days
and, since they are 180 degrees apart (out of phase), one
or the other of the satellites will be over a given earth
location every 9 days.

The Landsat vehicles carry two types of sensor systems:
1) three Return Beam Vidicon (RBV) or television cameras,
which became inoperable on Landsat-1 shortly after launch;
and 2) a Multispectral Scanner (MSS). The MSS system is a
mechanical line scanning device using an oscillating mirror
to simultaneously scan the earth's landscape passing be-
neath the spacecraft in four spectral regions or bands. The
spectral bands of the Landsat sensors are given in Table 3.1.

The scanner detects electromagnetic radiation (or the
intensity of light reflected) from the earth's surface and
records the amount of radiation detected on magnetic tape.
The data are transmitted to a ground receiving station and
recorded again on tape. The taped data can then be compiled
as an image facilitating visual interpretation, or can be
directly interpreted using special computer processing rou-
tines. B

One Landsat scene covers an area of 115 by 115 miles
(185 by 185 km). An arbitrary forward overlap of approxi-
‘mately 10% occurs between consecutive Landsat images, while
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Table 3.1.--Landsat Spectral Bands.

Band Sensor Wavelength (nanometers) Spectral Range
1 RBV 475-575 blue-green
2 RBV 580-680 red
3 RBV 690-830 near infrared
4 MSS 500-600 green
5 MSS 600-700 red
6 MSS 700-800 near infrared
7 MSS 800-1100 near infrared

sidelap between adjacent orbits ranges from 14% at the equa-
tor to 85% at a latitude of 80 degrees (about 37% for Michi-
gan).

Landsat MSS images are parallelograms, not squares, due
to the earth's rotation and the optical-mechanical scanning
process which creates the images. RBV images, however, are
acquired instantaneously and thus have a square format.
Landsat imagery is produced in a Space Oblique Mercator
projection format.

LANDSAT-C AND D SATELLITES

In early 1978, the NASA Office of Applications plans
to launch Landsat-C which will contain an improved Return
Beam Vidicon (RBV) system providing high-resolution (131
feet /40 meters) panchromatic imagery. A thermal infrared
band (10.4 to 12.6 wym), in addition to the four bands pre-
sently provided, is planned for the Multispectral Scanner
(MSS) system on-board Landsat-C. The resolution of the
thermal imagery will be 787 feet (240 meters) whereas the
four other channels will have the same resolving capability
(262 feet/80 meters) as the Landsat-1 and -2 systems.

The Landsat-C RBV system consists of two identical
cameras that operate in the spectral band from 500 to 750
nm. - They will be aligned to view adjacent nominal ground
scenes of 61 miles (98 km) on a side with a sidelap of 9
miles (14 km). Tour RBV scenes (two successive scene pairs)
will nominally overlap each MSS frames and will be designated

A, B, Cand D.
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The MSS thermal band can be operated at any time, in-
cluding night operation and at solar elevation angles less
than the normal 10 degree minimum for the other four bands.
This band should afford a capability of measuring gaseous
and particulate pollutants, water temperature and ocean
currents.

Planned for launch in early 1981, Landsat-D will con-
tain a new remote sensing system known as the Thematic Map-
per. The system will be a multispectral scanner with six
spectral bands and a major improvement in geometric resolu-
tion to 30 meters. Provision has been made for adding a
seventh band with even finer spatial resolution as required.
The spectral bands selected are shown in Table 3.2.

Table 3.2.--Thematic Mapper Spectral Bands.

Band Wavelength (nm) Remarks
1 450 to 520 Added to aid in assess-
ment of water quality
520 to 600 Similar to MSS band 4
630 to 700 Reduced from that of MSS
band 5 to improve crop
discrimination
4 760 to 900 Reduced from MSS bands 6
and 7 to avoid Hg0 absorp-
tion '
5 1,550 to 1,750 Added to aid in crop

identification and geo-
logic study

6 10,400 to 12,500 Unchanged from thermal
band, Landsat-C

LANDSAT DATA PRODUCTS
The following types of remote sensing data products

are prepared from the MSS taped spectral information and
are available for purchase:

3-5
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Computer Compatible Tapes: NASA Goddard Space Flight Center
prepares computer compatible digital tapes of Landsat scenes
for the EROS Data Center upon user request. These standard
0.5 inch (12.7 mm) magnetic tapes may be requested in either
seven- or nine-track format at 800 or 1,600 bpi (bits per
inch). For a given Landsat scene, the digital data for the
four bands are interwoven among four computer compatible

tapes (CCT). Thus, four CCT's are required per Landsat
scene.

Black-and-White Images: A biack-and-white image of each
band scene is produced using an analog printer called an
electron beam recorder. The printer translates the recorded
amounts of radiation into small cells of light and dark
shades at 3,300 cells per printed line, and 4,512 of these
lines per 70 mm frame to form a picture. The resultant con-
tact images (Fig. 3.1, p. 3-8) cover an area of 115 by 115
miles (185 by 185 km) at a scale of 1:3,369,000 (1 inch
represents about 53 miles). A range of enlargements are
available from the EROS Data Center. A common format is a
7.3 by 7.3 inch black-and-white transparency or print pro-
duced for all bands at a scale of 1:1,000,000.

False-Color Composites: In addition to images of individual
bands, three band images (usually 4, 5 and 7) are assigned a
particular color (e.g. blue, green and red, respectively) by
exposing the bands through different color filters onto color
film. The processed false-color composite (Fig. 3.2, p. 3-9)
normally simulates a color infrared image. Color composite
images depict healthy vegetation in various hues of red
whereas cultural features are blue-gray and cleared land
appears white to gray. Water is rendered dark blue to black
and in lighter blues if sediment laden.

Color composites do not exist for all Landsat scenes
because they are only produced upon customer request. How-
ever, for an additional one-time initial preparation charge,
color composite images of Landsat scenes not previously pre-
pared can be generated.

Microfilm: The Goddard Space Flight Center prepares a com-

plete listing of Landsat scenes processed each month and a

16 mm "browse' microfilm of band 2 RBV and band 5 MSS images
of those scenes. The microfilm provides a visual index to
coverage, cloud cover and quality of each processed scene
prior to the ordering of individual images, and ‘is not in-
tended for analytical purposes. . The microfilms on open
reels are available for purchase from the EROS Data Center. .
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Landsat Standard Data Catalops: ‘The NASA Goddard Space

Flight Ceonter prepares monthly and cumulative listings of
Landsat imagery. These NASA ERTS/Landsat Standard Catalogs
da not include photographs and are not always compatible
with revisions made of film holdings. EROS therefore sug-
gests that inquiries be made to the Data Center beflore or-
dering imagery.

Single Landsat Coverage: The EROS Data Center has selected
for sale the best available Landsat image (black-and-whito
band 5) of each area in the coterminous United States based
on quality, optimum time of year (generally spring or sum-
mer), and minimum cloud cover. Users who are interested in
a Landsat image of their area and do not have special re-
quirements (such as date and scale), can usually obtain the
best image by ordering from the Single Landsat Coverage Map
(Fig. 3.3, p. 3-10). This map identifies the nominal cen-
ters of all Landsat images of the United States by o dot at
the intersection of Path and Row lines. To ovder o Landsat
image, refer to the accompanying instruetions.

Landsat Mosaics: Adjacent Landsat images can be compiled
(matched) te produce photo mosaics of larger regions such
as the State of Michigan or even the coterminous United
States. Landsat mosaics are available from a vaviety of
sources (addresses in Appendix B)., some aof which ave des-
cribed below.

Abrams Aerial Survey Corporation has produaved a 16
by 20 inch black-and-white mosaie of Michigan from
1973-7:4 Landsat satellite imagervry.

General Electrie Space Division has prepared a color
composite Landsat mosaic of Michigan which is avail-
able in several formats. Mosaices for other states
or areas may also be available.

The USDHA Soil Conservation Service has assembled o
Landsat image mosaic of the 48 contiguous United
States and Alaska for NASA.

An 11 by 14 inch color reproduction of a Landsat
mosaic of the coterminous United States can be
purchased from Space Photos.

The U,.S. Geological Survey, Branch »f Distribution,
has prepared mosaics of Landsat images ot selectoed
states as well as the coterminous United States.

..




BAND 4

BAND 6 BAND 7

Figure 3.1.--Landsat MSS Images of the Lansing-Grand Rapids Area.
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COVERAGE TEMPLATE
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NAME ©
COMPANY

SINGLE LANDSAT

EROS DATA CENTER

ADDRESS

CITY

| N

STATE

My )
ORDER ,

Sioux Falis, S.D. 57188
Phone: 605/594-86511 Ext. 151
FTS: 605/594-6151
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HOW TO ORDER SINGLE LANDSAT COVERAGE DATA

This arder form is used Lo order anly SINGLE LANDSAT COVERAGE DATA over the Conterminous United States.

Please provide the Tollawing information w the indicaled areas of the order forin:

List your coniplete NAME, ADDRESS, ZIP CODE, and name of your COMPANY 1f applicable,

List a PHONE NUMBER where vou can be contacted duning business hours.

If you have had previous business with the Data Center and this order relates to that business, please list the previous

CONTACT NUMBER if known.
Enter the MAP REFERENCE NUMBER
Turn to the SINGLE LANDSAT COVERAGE MAP foldout.

[dentily your area of inlprest on the map. 1t may requice that you reference a road map or atlas in localmgﬁlhe area

on the map.

Trace the small coverage cutline from the lowet left cormer of the map onto a sheet of thin paper, This outline por-
trays the ground coverage of a LANDSAT image on that map.

Center the coverage trace over lhenumbered dotnearest yourarea of intereston the map, aligning the extended dashed
tine through the dots above and below. {See example of template in use - lower left on map) Dots should fall in
sequence, 1.2, 1f your center dof is 35 - 27 the dots to align with will be 35 - 26 and 35 - 28, You may find that a
pholo cenlered over adjeining dots will also cover your area of inlerest, Select the framing you mast prefer,

Transcribe the PATH number from the map to the first column of the Map Reference Number. Transcribe the ROW

aumber from the map to the secand column of the Map Reference Number,

NOTE: ROW numbers are identified on every FIFTH PATH.
Enter the PRODUCT CONE of the type product heing ordered from the STANDARD PRODUCTS TABLE,

The REMARKS cotumn 1s compleled only when a CUSTOM PRODUCT 15 desired and you want to specify the parameters,

Enter the number of COPIES of that product which you desire in the QUANTITY column,

. Entet'the UNIT PRICE of the type product as ieflected in the STANDARD PRCDUCTS TABLE.

Multiply the figure in the QUANTITY column by e UNIT PRIGE and enler the tesult in the TOTAL PRIGE column,
Repeat the above for each product ordered, i

TOTAL the costs of all products ardered on that order form and enter the net result in BLOCK A, TOTAL ABQVE.
If more than 1 order form is required, enter the sum of e figures in BLOCKS A in-BLOCK B on the last arder form,

Enter the SUM of BLOCK A and BLOCK B in BLOGK €, TOTAL GOST,

[ndicate the TYPE of payanl bewng made with a CHECK MARK, Make all dmfts pwywble to U.S. GEOLOGICAL SUR-

VEY. DONQT Sl:ND CASH. _
Mail ORDER FORM(S) and PAYMENT to the address listed on the frdni side of this form,
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HOW TO USE THE LANDSAT INDEX é

The decision as to whether Landsat imagery is suitable
for any particular task must involve a range of factors.
g Two sets of characteristics are of basic importance and need ‘
to be considered before referring to the index. i

1. Only very large features such as urban areas, for-
ests, water bodies, agricultural areas and sand
dunes can be recognized visually due to the small
scale of Landsat imagery. For example, a 40 acre
field would typically be the smallest area than can
be identified with a minor (3X) magnification. Pro-
cessing of Landsat Computer Compatible Tapes (CCT's)

i however, can improve resolving power to the 1.1 acre

R limit of the sensor system.

Py 2. Each multispectral band also tends to emphasize dif-
~ : ferent features which will inevitably influence
LR image selection. Band 4, for instance, highlights

R areas of shallow water and sediment-laden water, but
this 500-600 nm range is very susceptible to haze
distortion. The red band, #5, shows the contrast
between topographic, vegetational and man-made fea-
tures (e.g. drainage patterns, forests, roads and
cities) making it the most useful band for land use
p mapping. Bands 6 and 7 record reflected (not thermal)
IR infrared energy and thus offer better haze penetra-

o tion. They emphasize vegetation, landforms and the
P boundary between land and water. If only one black-

L and-white image is desired, band 5 will usually be
the best selection since it offers a general-purpose
view of the earth's surface. By ordering all four
bands, however, additional features in the scene :
may be identified. A detailed list of features high-
lighted in each spectral band is given in Table 3.3.

R
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To select Landsat imagery'of Michigan, users should:

Pl : 1. Examine Figure 3.4 (p. 3-19) to identify the nominal
. image center'nearest the area of interest.

St 2. Actual frame coverage can vary slightly in any di-

Ny rection from the nominal coverage cited, so there

LB is no assurance that every frame listed under a

D nominal center will cover an area of interest fal-
ling within .25 inches (64 mm) of a frame edge. In
this case, check (a) and (b) below, but otherwise go
on to number 3.
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Table 3.3--FEarth Features Highlighted in Landsat Spectral Bands.

MSS Spectral Bands 4 5 6 7 MSS Spectral Bands 4 5 6 7
Airfields b Marshes X
Air Pollution X X Metamgrphic Rock .

Atmospheric iiégv1um Differentia- .
Sensitivity X

Burned Rangeland X Rivers X
Chlorophyll (Land) X Roads x %
Chlorophyll (Sea Water) X X Serpentine Outcrop X
Cloud Penetration Shallow Water X
Cloud-Snow Differen- Shoals

tiation X Shores X X
Clouds (Thin Cirrus) x x Small Lakes

Crop Differentiation X Snow Detection X
Defoliation X X Snow Lines (Transient

Eddies , x x on Glacier) X
Flood Plains % Snow Lines (Forest) bis

Forests x Soil Associations ¢ X
Geologic Features % x Soils Discrimination < X
Grass Tires Detection .
Growth State X X Stream Channels X
Haze Stress X

Ice X X Surface Water

Igneous: Rocks X Tectonic Features

Iron (Ferric) X X Topography x
Irrigated Fields,. X Turbidity <

Jet Contrails . X% Uiban Areas X X X
Lakes ' X Water Boundaries X X
Lake Eutrophication X Water Depth (Bathy-

Landform Features X metry)

Large Bridges X Water Pollution X

Large Horizontal Water Sedimentation X X
Concrete Structures X Wetlands : x x
Lithology X Wooded Areas X X

SOURCE: Landsat Data Users Handbook (see Appendix A4).
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(a) Send the latitude and longitude boundary points
of the area of interest to the EROS Data Center
and request a computer listing of Landsat images
available for the area (see Section 2).

(b) Request a similar computer listing from the MSU :
Remote Sensing Project by either sending the X
latitude and longitude boundary points of the :
area or a map indicating the outline of the
area.

3. From the list in the Landsat index, identify the
frame number(s) desired for the nominal center(s)
selected, by examining the following information:

NOMINAL CENTER: The sequential nominal image center
number as shown on Figure 3.4 (p.
3-19) is given followed by the cor-
responding path/row number of the
Landsat Worldwide Reference System

(see Single Landsat Coverage Map,

if blank = unavailable

e e ik e b badh e ik

p. 3-10). .

IMAGE DATE: Date of exposure for the image ;E
IMAGE TYPE: MSS = multispectral f
RBV = return beam vidicon (television) -

COL = color composite ]

BAND QUALITY: "0" = inferior to "9" = excellent, .

MSS:  individual availability and
quality for MSS bands 4, 5,
6 and 7, respectively

RBV: individual availability and
gquality for RBV bands 1, 2
and ‘3, respectively

COL: first column indicates the
quality of the color composite
followed by the respective f£il-
ters used for the composite
(e.g. B = blue, G = green, and
R = red).

Note: Only Landsat scenes (frame
numbers) that have at least one band
with a quality of 5 or bettexr are
listed in the index. ' If imagery
~taken on an unlisted date is required,
refer back to "2a." '

3-15
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CLOUD COVER: Cloud cover percentage

Note: Only Landsat scenes (frame numbers)
that have 30% or less cloud cover are
listed in the index. If imagery taken on
an unlisted date is required, refer back
to "2a."

FRAME NUMBER: The Landsat frame identification number
used for ordering imagery.

4. Landsat scenes can be ordered using the frame number(s)
identified in the index, and the following Landsat
Standard Products order form and the instructions
given on its reverse side.
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OR/DER FOT !

LANDSAT STANDAP " PRODUCTS @ 't Retun
US DEPARTMENT OF THE INTERIOR \ o completed

GEOLOGICAL SURVEY Jca form to
the facility
AlL nearest you.

nawp ™ ACCOUNT NO
~

© LY A AW

NUIC HEADOQUARTERS

COMPANY PHONE (Bus U S Geological Survey
SUSINES ASSOCa 507 National Center
ADDRESS PHONE (Homs Heston VA Qom0
' FIS 9286040
COMAM "0 860 6044
\ A \ Nel N
VA . .

1 | 1
PRAN 11 BAND | 10TA NI Y \ )
S P S . WUOUL \ TOTAL .y \ I |
A N DENTHH ATIONN “ONn ‘el ] ) \ Y .
CENE 1Dt \ { CODt 48'e BANDS N PRICE PRICE | EROS APPLICATIONS
! F 1 ! e FACILITY
} I et ‘ ‘ 4 ‘ + { NSTL
} ‘ + 4 -+—4+ ' ‘ ' ' + { US Geologioal Survey
Bay St Lowis, MS 39520
. | pEEE ! | === g FIS 494 3541
| 4 .. - ' ' + ' ‘ { COMAM 688 3472
] ‘ ‘ + -4 ¢ ‘ ‘ + + ‘
13 ‘ + ‘ ‘ ‘ ‘ + 4+ ‘ ‘
|
¢ + ' T+ +—¢ ' ] ‘ + |
13 ‘ + ‘+ i ‘ ‘ + ‘
! ! O 2 | $ ' t-—1 ' NCIC MIDCONTINENT
} + ' it ' ' ' ‘ ‘ 4 U S Geological Survey
140N Independence R
’ ‘ + ‘ + ‘4 . + + ‘ + 4

Holla MO 6HaM
) + 4 44— ‘ ’ 4 4 * { FIS e
COMAL 314 364 3680

) ) ' ) \ ‘ ) \ {
! ‘ - - - . + ' + 4 ' {
! A } } { } + 4 ' ‘ {
| | { bodad \ \ ' ‘ ' {
] . + ‘ ¢ ‘ ‘ . + + 1
{ ! 'T 111 ! ! ! EROS DATA CENTER
4 + 444 ‘ ' ‘ ‘ ) LS Geologiwal Survey
{ i } 4 | Sioun Falls, SD S 7108
TAL AROVS \ FTS "84 718
\ AL AN 4 . s »
STANDARD PRODUCTS | COMM 605 504 6511
’ ' ]
'\“,\' FROM \
N AND W N u‘-‘:\ R \ SHEF IS
1 1 » ] ‘ ]
) 4 + ‘ ' ! ! TOT '\. \ ]
) 4 ‘ X ‘ , ) g ) .
) i ' . | \ i ’ NUIC HOCKY MOUNT AIN
} i | ) 4 | ! i i PAYMENT MADE BY LS Geologioal Survey
- , X - Stop 510 Box 26046
! | | # 1 : ; = - = Denver Faderal Cte
’ . . ' 4 )\ on 3
) ' A ‘ { o~ i iy y CHECK, MONEY ORDER [ ] Denver CO B2
| : g A F1S 23423
» 1 4 TR . \ "
| ! = e dw = PURCHASE ORDER [ ] COMM. 303 234 2326
{ \ i i } 4 s i
. RN ' . " =
1 | ! 1 GOVT, ACCOUNT
N ,‘-(..,“(‘ refter to cunrent
wmice hsl for cost deternunation NCIC WESTERN
i Wt \ (Y L Uttt GUR

U S Geological Survey
345 Midtlet el Ry
Menio Park CA 94004
FIS 467 42
COMM 418

COMMENTS




HOW TO ORDER LANDSAT DATA

This order form is used to order all standard Landsat data. Necessary order information can normally be extracted from a
computer listing of available data or from other Landsat references.

Please provide the following information in the indicated areas of the order form:

A.

=T o mnom

e = &8 rr =

Y

List your complete NAME, ADDRESS, ZIP CODE, and name of your COMPANY if applicable.

B. List a PHONE NUMBER where you can be contacted during business hours,
C.
]

If you have had previous business with THAT FACILITY, please list your ACCOUNT NUMBER if known,

. Enter the complete SCENE IDENTIFICATION NUMBER. This number can be transcribed directly from the COM-

PUTER LISTING. If the source of information is from other than a computer listing, please- specify the date the
scene was recorded and the time taken,

Review the STANDARD PRODUCTS TABLE on the ORDER FORM and determine the type of product desired.
Enter the PRODUCT CODE of the type product being ordered from the STANDARD PRODUCTS TABLE.
Enter an indicator for the band(s) desired.

The COMMENTS portion is completed only when a CUSTOM PRODUCT is deisred and you want to specify the
parameters, Refer to the current price list for custom product cost determination;

Enter the Total Number of Bancs ordered.

Multiply the total bands ordered by the number of copies desired and enter the result in the QUANTITY column.
Enter the UNIT PRICE of the type product as reflected on the cﬁrrent PRICE LIST.

Multiply the figureinthe QUANTITY columnby the UNIT PRICE andenter the result inthe TOTAL PRICE column,
Repeat the above for each product ordered.

TOTAL the costs of all products ordered on that order form and enter the net result in BLOCK A, TOTAL ABOVE.

;f more than one order form is required, enter the sum of the figures in BLOCKS A in BLOCK B of the last order
orm.

Ente‘r the SUM of BLOCK A and BLOCK Bin BLOCK C, TOTAL COST.

Indlcate the TYPE of payment being made with a CHECK MARK. Make all drafts payable to U.S, GEOLOGICAL
SURVEY. DO NOT SEND CASH.

Mail ORDER FORM(S) and PAYMENT to the FACILITY NEAREST YOU. If payment has been previously forwarded,
the order form(s) must be mailed to the same facility,

£ LS. Government Printing Offite: 1977:~766~400,56 Region No: 6
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Figure 3.4.--Landsat Nominal Image Center Locations.
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