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Problems

No significant problems occurred during the fifth time period.
The program's primary projects have h:en outlined, and two of the
projects are aluwost complete.

Accomplishments and significant Results

The LANDSAT Program has two main categorles for the projects
which will be done during this contiact.

The first category involves the primary projects which will
basically be done by the Earth Satellite Corporation. The satellite
imagery will be uscd more with these, because of the expertise re-
quired to interpret the details necessary to make the projects'
information useful.

The secondary category has all the projects that the Department
of Natural Resources will do or sponsor to be done by graduate students
or other agencies. These projects represent the start of the Depart-
ment's objective to develep a team of remote sensing technicians who
will work on "interpretive" projects for the different divisions of
the DIR.

At the present time the Department of Natural Resources is
cooperating or sponsoring three graduate students to do research for
either Master's or Doctor's Degrees, using remote sensing techniques
as an inventory tool. Most of the projects concern forest vegetation
cover type studies of state parks or forests.

A. Primary Projects

1. A Satellite Image Photomosaic of West Virginia

This project is designed to use 1973 LANDSAT
Imagery to construct a color composite photomosaic
of West Virginia. Information comcerning the masaic
is outlined as follows:

a. Spring and summer satellite imagery is being
used for the mosaic at a scale of 1:1,000,000.

b. After the images are chosen and put together
in mosaic form, the State boundaries and other
important featur 's are delineated from aero-
nautical charts and transferred to the mosaic
products.

c. The mosaic is then blown up to a scale of
1:500,C00.
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d. Lines are drawn around things that look different on
the mosafie.

e. Names are assigned to each of the delineations.

f. After the preliminary delilucations are made, the
classification system is eriticized and discussed.
(No reference books are usead).

8. The next step is tu gather reference material and
start rezding about the ecology of the State.
Books that were used included: Vegetation Maps of
United States, by Kuchler; The Principles of
Ceomorphology, by Thorubury; Physiographic Regions
of the United States, by Lobeck; Regional Geoworphology
of the United States, by Thornbury; and Geologic,
Landform, and Topographic Maps.

h. The mosaic is then broken down into one of three land
categories; Open, Wooded, and Mixed. The analysis of
color tones and the proportion of color tones and the
proportion of color texture on the images allows the
different categories to be classified. Additional
classifications have now becn added for areas such as:
Ridge and Valley Province; Appalachian Plateau;
Allegheny Mountain, Unglaciated Allegheny Plateau;
Blueridge Woodland, Blueridge - Appalachian Valley,
Allegheny Woodlands, Appalachian Woodlands, Ohio
River Floodplain, Parkersbu' , Alluvial Farmland,
Kanawha River Floodplain, Teays River Valley, South
West Surface Mining District, West Central Alluvial
Farmlands; Cleared, Wooded, Mixed.

i. The flinal classification system is org-mized and final
delineations have been made. The photomosalce product
will be ready in two weeks.

Plans are now being made to utilize the photomosaic product as a
resource data base for at least three State agencies. These agencics or
divisions of agencies will hopefully utilize the wosaic product in lorms
of educational literature for the public.

A proposal is being organized to present to the West Virginia
Department of Commerce, concerning ways in which the photomosaic can be
ueed as a base map for types of information such as: travel brochures;
specific interest brochures; industrial development study information;
educational posters and charts,

Another proposal will be submitted to the DNR for the utilization
of satellite imagery and U-2 photography for information brochures and
posters concarning state parks aid forests. The brochures should contain
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color composite or color infrired pictures with important features out-

lined.

The West Virginia University Forestry School is doing a project

concerning a "Forest Atlas

Decembar, 1976.

2'

of West Virginia which should be completed in

The Vetlands Classificatic

]

n Project

In addition to information already discussed in pre-
vious progress reports, the wetlands project, which should
be completed by October 31, 1976, can be outlined as follows:

a. A field trip has been taken to help identily wetland
specias which were located from U-2? photographs.
Several plants were collected and natural situvations
were compared to what can be seen on the photographs.

b. The CIR U-2 photography taken in late fall is preferred
for the identification of wetlands.

c. The information that can possibly be obtained about
the wetlands are: minimum boundarics, forested areas,
shrub areas, glade areas, and evargreen areas.

The Forest Vegetation Cover Type Profect

Summer and early fall imagery from the "Pocahontas
County" frame of satellite imagery is being u- d to de-
lineate the five different forest vegetation cover types
within the region near Spruce Knob, West Virginia.

a. The "Pocahontas Frame" of imagery from the winter of
1975 wa. selected for this study.

b. The next step involves taking the imagery Lo the ADCOL
Machine ro project it and color code it in bands 4, 5, 7.

¢. Decidous and conifercus trees can be delincared on the
total frame.

d. The picture negatives were given to the photo lab to
print in a color composite at a scale of 1:250,000 and
to match topo overlays that have drainage patterns and
contours. (transparenl overlays)

e. Interpretation of cover types can now be done according
to the proposed classification system.
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f. For additional information, use imagery from each
season at either 9" X 9" format or 1:250,000. .

g. The preject is 50% complete.

h. Results from this project will be used in the "Forest
Atlas" which is being organized by West Virginia
University and should be completed by December, 1976.

The Canaan Valley - Dolly Sods Project

This project now has three wmaie objectives which are:
to provide ecological information for the naturalist
program at Blackwater Falls and Canaan Valley State Parks;
to provide information about & wilderness area including
Dolly Sods, which is being considered for purchase 2u a
preserved natural area; to provide valuable ecological
information about the "natural significants” of the Canaan
Valley Area.

The satellite imagery will be used to show regional
considerations of the area at a scale of 1:250,000 such as
ecozones, cities, water bodies, and unique natural features.
Project Procedure and Technique Outline:

a. CIR photography from December 3, 1973 at a scale of
1:120,000 was used.

b. Photolalh enlargements wore made at a scale of 1:24,000.

c. The U-2 enlargement was backlighted on a light tahle and
covered with a mylar overlay.

d. An information classification svutem was organized.

e. The U-2 CIR trapsparencies at a scale of 1:120,000
were used to interpret inforuation, which was trans-
ferred to the photo base map.

f. The classification system had to be rearranged for
species analysis.

g. Three field trips were taken to identify features
and signatures from the photos.

h. A numbering system was used to delineate things such
as: land use categories, vegetative species, etc.

i. The final product will include information concerning:
land use, plant communities, cultural features, aund
topographic information.
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j. This project should be finished within 2 wecks.

Strip Mine Inventory Project

There is a growing interest in the State concerning
digital and computer analysis systems capabilities for
land use projects. The State is repidly changing due to
industrial, and natural resource development, The primary
natural resource in West Virginia is coal and it is hoped
that the LANDFAT Program can coutribute to some type of
rencte sensing system which « be of benafit to the efforts
of state and federal agencie: to evaluate surface mining
activities.
Project Procedure and Technique Outline:

a. The "McDowell County" frame of satellite imagery from
April 23, 1976, was selected for thi . project.

b. Two false color images (additive and subtractive) will
be made at a scale of 1:250,000 from "bulk processed"
70mm black and white chips.

¢. The next step is to select the computer compatible tapes
which cover the April 23, 1976 image and have the tapes
reformatted for berter spectral signatures.

d. After the tapes are reformatted, they are taken to the
Optronics Machine which produces black and white images
in the different spectral bands. After these inages
are produced, they are filtered to create a color
composite image.

e. A photo-base map is constructed from black and white
U-2 photography at a scale of 1:24,000.

f. After the satellite and U-2 images are interpreted
separately, they are cowpared to show the capabilities
of LANDS3AT.

g. Products from the experiment: A U-2 photo-base map at
1:24,000 scale with overlavs; a satellite enhanced
optronics product showing the strip mines to be studied;
and a satellite enhanced image showing changes from the
previous images.

h. This project should be finished within 3-4 weeks.
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Water Impoundment Project

This project has not been started yet, but it should
be organized and completed by November, 1976. The methods
to be used will be similar to the ones used for the strip
mine inventory project.

The Rewote Sensing Workshop Handbook

Determined effort has begun on the organization of
the West Virginia LANDSAT Remote Sensing Handhook which
should be finished by November 30. This handbook will be
distributed to people that attended (he Remote Sensing
Workshops in May, 1976, and other interested agencies in
the State. 1t will include information such as:

a. An Imagery Resource Catalog of West Virginia.
b. Speaker Program Presentations.
¢. A glossary of remote sensing.

d. A tree identification chart from the U.S. Forest
Service Pamplet on aerial photography.

e. A photograph geometry outline.
f. A scale conversion sheet.

g. A booklet on Land Use and Land Cover Capabilities of
Remote Sensing.

h. A flight summary report and computer printout inter-
pretation information.

i. An article entitled, "Some Applications and Techaiques
For Making Diazo Color Composite Satellite Tuwages.

j. A Satellite Data Acquisition System Outline.

k. A list of remote sensing refarence hooks.

1. A list of remote sensing projects in West Virginia.
m. Color stereo pair photographs.

n. A list of other remote sensing projects being sponsored
by NASA or USGS.
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The Ecological Interpretation Project

The Ecologlical Interpretation Project has been limited

to giving technical assistance to the U. S. Fish and Wildlife
Agency. The agency has enough background knowledge and in-
terest to continue on their own for the water impoundment
inventory projects they are doing.

Watoga State Park

This park, which 1s one of the largest in the State,
covers an area of approximately 10,000 square acreas.
The park is located near Marlington, VWest Virginia.

Remote sensing is being applied to this park to
inventory the natural features of the park and to aid
in presenting this information to the public. Satellite
imagery and U-2 CIR photography are the primary sources
of data.

A U-2 photography overlay map is being made to show
the information that is being interpreted about the park.
The project is approximately 607 completed. A satellite
image map will show regional considerations about the
park area.

On Thursday, August 5, 1976, a flight was made in a
small aircraft to West Virginia. The mission's objectives
were: a. to survey the Spruce Knob Area from the air
for a vegetation cover type study, b. to take 33mm color
and color infrared '"comparable" photographs, and 70mm
"stereo: CIR photographs of sections of the Watoga State
Park Area from the air, and ¢. to land at Greenbrier
Valley Airport and talk with Matt Pietryka, who is
doing the Watoga Park inventory. The mission was success-
ful despite "overcast" weather conditions and thes photography
can be rated as "average" for the 35mm pictures, and
"excellent" for the 70mm stereo pictures. This mission
was of great benefit because it helped to clarify techniques
and procedures that are used for aerial survey work, and
it will provide information that can be used in the future.

An educational workshop was held at the EarthSat Company
August 1-6, Mike Luke from the Department of Natural
Resources was sent to Washington to gather detailed
information about the procedures being used and the
progress of the research projects. Many things were

REPRODUCIBILITY OF THE
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learned about remote sensing by actually working on some
of the projects. This type of workshop will enable the
DNR to expand their remote sensing capabilities for the
future,

Most of the other state park and forest vegetation inven-
tories have been completed. The parks that were inventoried
included: Holly River, Pipestem, [Lost River, and Blenner-
hassett Island. Along with Greenbrier and Kanawha State
Forest. Some of these park and forest inventories will

be expanded upon to include U-2 photograph, overlay maps,
and satellite image.

Project

The Nature Conservancy Projeci is inventorying unique
ecological areas in West Virginia. The results from this
study will be organized into a computerized resource data
base.

The classification system that the Conservancy is using
has been reviewed and considered for use with the LANDSAT
Program results. Modifications will have to be made, but
the LANDSAT resources data will be computerized so that
agencies in the State will be able to use it more
effectively.

The primary reason for not setting up a classification
system at this phase of the LANDSAT Program has been
because the research projects have not developed to the
point of demonstrating the variety of information which
will be received as results of the projects.

Overlay Maps

The Department of Natural Resrouces is currently doing
cverlay maps on satellite color composite bulk processed, and
Optronics images at 1:500,000 and 1:250,000 of the Eastern
Central Mountainous and south eastern sections of the State.
These overlays will contain information such as: county
boundaries, major cities, major water bodies, unique cover
type zones. The county boundary overlay is the only one
that is completed. When these products are finished they
will serve as valuable teaching aids.
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Public Relations Projects

a. Articles have been put in 14 newspapers throughout the
State announcing the establishment of the LANDSAT Program.

b. An article was published in the June issue of the
"Wonderful West Virginia Magazine" concerning the
LANDSAT Program and the use of color infrared high
altitude photography.

¢. The anounr of speaking engagements and educational
presentat ions are increasing rapldly. Most of the
presentations are sponsored by schools, conservation
organizations, and other agencies interested in renute
sensing.

Slide Programs

The Department of Natural Resources is currently
organizing two slide-video cassettie tape programs which
will be available in the Department of Natural Resources
Library for use by DNR personnel and other State agencies.

a. Infrared Photography - (20-32 minutes - 507 completed)
This slide program will explain the principles, techniques,
and applications of infrared photography. The program
should be completed by December, 1976.

b. The West Virginia LANDSAT Program - (20-30 minutes -
65% completed) This presentation will explain the
objectives of the West Virginia Program and give
basic information on some of the work being done in
other areas of the country.

Color Infrared High Altitude Photography Coverage of the State

CIR photography taken in Decewher, 1973, has beaen
received by the DNR. Thie imagery, which is available to
other agencies, will provide coverage for most of the State
on 1:120,000 scale. Some of the 9" X 9" transparencies
and 35mm sectional slides of the U-2 frames are being
used for vegetation studies. An increasing nunber of
agencies are using this photography.

Potential Secondary Projects

a. An_Inventorv of Cooper's Rock State Forest

The project has been approved and will follow the
enclosed outline.
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b.

Publications
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A Turkey Habitat Study

The Wildlife Division of the DNR is currently
involved with a research project using telement:; methods
to monitor the activitles of wild turkevs in Pocahontas
County, West Virginia.

The LANDSAT Program hopes to uas CIR photography
to determine the natural conditions of the areas in-
habited by the turkeys. 7This information will give
the biologist a better idc¢a of the natural eavironment
of West Virginia's most challenpging game bird.

Using Aerial Photography and Satellite Imagery for
Displays of Information Presented by the West Virginia
Departuent of Commerce

The DNR is currently gathering information and
organizing a proposal to be presented to the Commerce
Departuent for utilizing imagery for displaying important
information in travel brochures, State park directories,
and on outline maps and charts.

No publications have been made at this time.

Re coumendations

No program recommendations can be vade at this time.
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