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a. "Use of Satellite Imagery for Wildland Resource Evaluation in the

Great Basin."
b.  GSFC Identification Number - U263
c. Statement of Probleﬁs for last twé months:

The exposure of the ERTS MSS imagery is a problem at times, but is
considerably better than if was_during the last reporfing period..

Cloud cover continués to be a problem at times. ‘Many ffémes are
obscured by cloud formations, preventingvthe analysis of, and at times,
identification of the area. - This, of course, redﬁces the potential usefull-~
ness of the 18-day intervals. |

Some célor composites from MSS data have been.receivéd, but there

“is still a general lack of available MSS color data.
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Statement of Problems - Six month summary (excluding this reporting

period)

Lack ofvsuitable imagery during the growing season has been
and is a problem. This .imagery is necessary to relate.spectfal
differences to plant phenological stages. Data during this time
period was obtained with sequential U-2 imagery,’but the exposure
was generally poor.
The exposure on many dates of ERTS-1 and U-2 imagery has béen
a major problem. Darkness‘and reduction in contrast makes fhterpre—
tation, and at times even identificat}on of major features difficuit,
Recent dates hévé been much more useful.
~The lack of color composités from MSS data was a préb]eh for
many months. Mofe recently, severél composites have been recefved and
are an important aid in the evaluation of ERTS-1 imagery.
Cloud cover has been a prob]em;‘obscuring.study sitesvénd prevent-

ing adequate sequential analysis of areas for which we have ground data.



d. Accomplishments past two months: .

Cloud free weather in the Great Bésin has éllowed complete
coverage of Nevada during the past two monthé. Many areas are covered
by more than one date. A mosaic of the state was constructed using 
21 black and white prints at a scale of 1:1 million (24 by 36 incﬁ
sheet) and 1:2 million (12 by 18 inch.sheet). The red band (MSS 5)
was used to éonsfruct the mosaic beeause landform featurés~appe§red
more striking. This mosaic.is being used as a base to map resource
features and compare changes on other imagery types and dates.

The pinyon/juniper-northern desert shrﬁb ecotone is being evaluated
by identifyingbindividual ecotones of varyfng ]ength. The succééé of
accurately defining these ecotones on'ERTS-f imagery has been aetermined
(Table 1). Color infraréd has proven superior andlwas not as suscep-
tible to error caused by the'appearance of landforms as was the black
and White‘imagery. Smatl amouﬁts éf infrared reflectance caused byk
thé presence of pinyon/jpniper is detectable with the Color IR imagery,
thus preventing -possible confusion with other features. Larger scalé
(1:110;000) RB57F photography and aerial reconnaissance have been used
to verify fhe true locations of the ecotones. |

With.the use of a dot grid and RB57F photography, the minfmum
. density of pinyon/juniper that can be recognized.on ERTS-1 Color IR
has also been determined. It waé found that a density as low as lé;ﬁ
trees per acre could be seen on ERTS-] cofor'lR imagefy if the.treés’
wera close and continuous. Areas.of pinyoh/juniper as small as 5§
acres could be seen with a density éf 29.5 trees per acre. A discon;

tinuous area of pinyon/juniper with a broken pattern having trees only



on the lower slopes of many close ridgeé showed sufficient reflec-
tance to be identified only when thebdensity exceeded 43.9 trees
per acre. Generally, a pinyon/juniber community‘with a dénsity of
30 trees:pef acre and larger than 55—60'acres can be_idgntified'on
ERTS-1 Color IR imagery.

Pinyon-juniper ecotones have also been ﬁapped‘using ERTS-1
Color IR imagery obtained during thé winter, when snow is on the
ground. This is possible because pinyon/juniper is the only Vegetétion‘
type exhibiting IR ref}ectancé'at thié date. (It has been‘a very

'«

Table 1. Success of identifying the pinyon/juniper-northernd
desert shrub ecotones in the Great Basin.

Total no.

Imagery % Success % Closure = % Failure  Evaluated
ERTS 1-Fall 39.4 k5.5 15.1 33
ERTS 1-Fall :

~ (Color IR) 81.8 9.1 9.1 1
ERTS 1-Winter 54,5 33.3 12.2 "~ 33
RB57F - - , ; :
~1:110,000 100.0 0.0 0.0 33
Total (ex. RB57F) 51.9 35.1 13.0 , 77

'diffi;ult.task to do this without fhe aid of color composites. Some
images have been enhanced 6n the 125 Corporation's Addcol Viewer, and
more recently, we have used color composites made from diazochrome
transpafehcies. These have‘proven to be veary valuable for our work.
Thé presence of snow has also aided in the identifiéation»énd.
de]ineafjon of crested wheatgrass seedings previously undetected on
ﬁRTS MSS imagery!‘ Since there is no occurence of shrubby vegétation

in seedings, the snow covers all vegetation and gives the seedings a



distinct appearance.

Wildfire scars, both reéent and old, are being inventoried
and monitored. A quantitative estimate of the number of acres burned
may be obtained easily. We are identifying these burns by relative
age: less than oEé year, 1-10 years, and over 10 years. These are
fairly rough estimates and are based on secondary succession textﬁral
Changes.

Standing wéter surfaces were inventoried using mid-September
imagery as a base. Reservoirs, lakes and ponds were identified on MSS 7
bfmages (Table 2) and named from existing topographic maps. The surféce
area was quantified by acreage using a system simiiar to that &escribedA
earlier. Each water surface is Eeing ané]yzed for‘area changes on
new imagery as it becomes available. Theseléhanges can be related
to wéter.consumption, evaporation, climatic conditions, and amount of
potential irrfgation water available, all of which are important
conéiderations in the arid Great Basin. Freezing and thawing are
also beihg evaluafed. A téchnique is currently being developed tQ'
ass}gn a gray scale to each water body on each MSS Band ﬁo correlate
with wéter turbidity. |

inputs on a few lakes or reservoirs that are being monitoréd_
can provide correlative dafa that can be extrapo]éted to remote wa&er
surfaces. For example, the thawing date of a reservoif will affect
the type of recreation potential. The fréezfng'date of anothef pond
‘may limit its value for waterfow! use.

Landforms are being mapped on a 1:1 million scale base mosaic.



Table 2. Standing water resources inventory from selected
- Nevada Counties. : '

Counties - o Acres %
Washoe 128,488 - - 43,4
Mineral o 37,890 ' 12.8
Clark 65842 22.1
Douglas ’ 18,949 6.4
Churchill . 10,579 3.6
Pershing 9,657 3.3

Total 27],505 _ a1.6
Total in Nevada 295,872 100.0

»Becausé of its high resolution, the MSS 5 band is used to locate

tandform bounda}ies. This ihformation can be used to properly

manége land for wildlife, vegetafion, recreation, water resources,

and fof any othér management application where data on Iandfofms

can be he!pful! The geologic and meteorologic apﬁlidations are obvfous.
-Phreatophytic vegetatidn is being mapped, using ERTS-1 Color iR

composites and MSS 7 band imagery; and quantification is neafly

complete. The 1§cation of phreatophytes can giveva fairly kei{abfe_ .

indication of the presence éf water above or near thé soil surface;

which will in turn enable land use planners to find new sources of

water for municipal and agricultural consumption.



"~ Acccmplishments - Six month summary (excluding this reporting period)

Upon receipt of ERTS-I imagery, scale and resolution deter-
minations were made. it was found that the scale was qﬁlte close to
the anticipated 1:1 million, and that each ERTS-1 frame had a coverage
of appfoximately 12,500 square milés. A water body 275 feet across
was identified on the MSS 7 band as a determination of (maxfﬁum)
resolution, |

Large cities (Reno, Las Vegas, Carson tity) viere ea§i1y distiﬁ4
guished on all bands. ﬁaved highwéys énd railroads were abile to'Be
“identified but dnly when there waé extreme cénfrast between fhesé
strﬁctures and the surroundnng areas. Large dnrt roads were Identx—_
fiéd using the MSS 7 band due to their hlgh reflectlvnty Landforms '
were ideﬁtified on all bands, but the MSS 5 band proved superior jnv
this respect. | |

Vegetation of varying,typeé was identified using the MSS 7 band.
Crested wheatgrass seedings were ideﬁtified; delineated, aﬁd quaﬁti—
_»ffed aCcordihg to counfy ana land status..‘Fjelds and agricultural
areas were identified as was phreatophytic vegetation. Tfmber,
pinyon-jUniper,:éagebruéﬁ, mountain brush, and annual grasglandvcom—
munitie§ were identified on selected frames of ERTS-1 3magery.

Phenology comparisons éf selected test sites were made using
available seguential U—Z.imagery. It was found that gray scale and
color IR changes relating to the phenology of éertain annual grass-

land, mountain brush, and marsh communities could be identified.



Fcor éxﬁosure and coverage precluded an adequate analysis.

Color enhancement was tried with selected ERTS-] frames, and
‘it was found that the best method was to use a green or blue_fifte?
on the MSS 5 band and a red filter on the ﬁSS 7 band. TﬁévMSS L and :
6 bands were not used because they added little or no vafuable
information. Resolution was poér with this technique but faif
results were obtained. Recent work with diazachrome transparencies
is showing cbnsiderable promise. For example, winter scénés ihhanced
- with diazachrome film transparencies are very vaigéb]e_For mapping
yegetation.

‘Watér bodiés were identified and delineated using fhé MSS 7
Band. Turbfdity of different water‘bodies were anzlyzed by assigning
gray scales ‘to bands Q and 5. Turbidity also showed ub nicely on

the color composites in different shades of blue.



e. Significapt Results - Six ﬁonth Summary

7 Thg_major thrust Qf our investigatfoh has been to study the practical
uses of ERTS-1 as related to natural resources managemeht.‘ The firsf of
_these uses has been inventory of natural resource features. Along with thisﬁ
we are studying ﬁhange detection, which goes.a step beyond inventory and pro-
Vides systematit time dependent data useful to regourcé managers.

Early in our studies we evaluated a single frame of 12,500.square miles
in Central Nevada. The total area of such features as seedings, meadows,
playas, irrigated fields, alluvial fans, mountains, and {owlénds‘was obtained
successfully in 3 maﬁ days. These data aré shown in a breyio;s-progress re-
port. All bands were usefﬁl,(but the MSS 5 and 7 bands proved to be superibr
for the identification of landform and vegetation features, fespéttively,

‘More recently NASA generated colof composites.and d%azochrome'transparencies
have provén their usefulness to us. Of particular value haveAbeen winter
dates for_evaluétiﬁg features such as pinyon/juniper Aistribﬁtion. The value
of sequential imagery seems very clear.

Nativg vegetation has been_pldwedvand.planted to infroduced.grasées,to
increase grazing potential. Thése crested wheatgrass seedfngs have been tho-
roughly and accurately quanfified using a mid-September ERTS date, and more
recently, winter dates with snow cover have aided in identification of seed-
ihgé nét previously detectea. Seedings were easily identified because they
are highly Eeflectivé and generally have a straight-line border which contrasts
.with the surrounding vegetation.'.ldentification in some caées was confifmed
with larger scale aerial photography and field checks. ‘QuantifiCation (in
acres) was accomplished using various dot grid and millimeter sqﬁare tech-

niques. Acreage was determined by ownership or administration: public,
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private, Bureau of Laﬁd Management, Forest Service, and others.

By compariﬁg séedings at different-dates, it seems apparent that dif- 
ferences due to moisture condition, maturity,.and sﬁccessionaT stages can
be detected. These data will enable the land manager to evaluate the
relative condition of the seedings and to properly manage them.in relat?oh
_to grazing and brush contrdl.

ln.the same manner, water bodies within the state have been ?dentified
and their acreages cpmputed; The MSS 7 band proved most useful for défineat—
jon purposés, but by comparing all of the bands, the water bodies cén be
rated ag to tufbidity. By contrasting the surface areas of the same water
bady-oﬁ.two different dates, relative water use can be estimated, Freezing
and thawing.of these bodies can also be detected using,ERTS4i imagéry. This
' ihformation is broving extremely valuable to people concerned with water re-.
sources. The relative “c]éan]iness“ of a lake, as well as its freezing and
ﬁhaw}ng‘dates, affects'its potential for municipal, récreafion, and wildlifg
uses. The knqw]edge of the approximate volume of a.reservoir gives'anvin—
dication of the water situation in a city and counﬁy. Water is a precious,
valuable resource in arid Nevada, and to provide for the needs of all the
inhabitants, be it man or beast, the water must be monitored ciosely.' ERTS-
1 imagery iévproVing to be valuable in this respect and has already serQéd
to updatelrelatively recent water resource maps of the Nevada DiQision of
Wéter Resourées.

Playas have also been inventoried, again using ERTS-1 imagery and various

dot grid techniques. Playas have no great value in most of Nevada, but by -
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comparing them over different dates, we gan.get1; good idea of the relative
moisture content of the shrrounding éreas. Dry‘pléyas shdw‘high féflectfvity
and appear almost white on.all MSS bands. As the playas become moist, they -
appear darker. Knowledge of the mofsture condition"of these playas,'ahd the
subsequent knowle&ge of the moisture content of the surrounding aréas we
think will enable the resource ménager to predict the future condifionzéf

the forage resource. A good year for forage may show up as a year when many
df the playas were moist during the winter and spring.

The U-2 sequentia] data taken in the spring over NevadaAfevealed several
resource management oriented phenological changes in the vegétafion. For
e*amplg, (1) the “greenfupy maximum growth and dfying was detected on an
annual grassland near Reno, Nevada. These events are important for determin-
ing optimum grazing dates for livestock. (2) Water level manipulations in
the.Ruby Marsh were readily detected by‘noting changes in veggtation gfowthv
‘and reflectance. (3) A mountain brush plant comhunity occurring ih Eastern
Nevada is an important deer and cattle use area. The ”green-gp” oT the
grasses and -shrubs was détected on the imagery and supplied a good indicator

for livestock "'turn-out' dates. |

A vegetatibn map of the entire state of Nevada is a majpr obje;tivé of
this investigation. Seedings have been mapped as a result of>thé inventory
work. Pinyoh/juniper ecotones and phreatophytic vegetation have been maﬁped
bwith considerable success. A comparison of pinyon/juniper identification on
different imagéry has been completed, and it was foundvthat éofor IR coﬁ-
posites provide the greatest accﬁracy in delineating ecotones. Phreatoﬁhytic

vegetation is easily delineated with the use of color IR composites partic-
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ularly on Snow—covered terrain.

The knowledge of the location of phreatophyticvvegetatioh providea for
an understandlng of Nevada 's water resources. This vegetatfon’type_fs a.good
indicator of the presence of water, be it surface or subsurface.. Proper ‘OCfv
ation of residential and agricultural developments with regard to water
availability can be assumed using this information.gathered from ERTS-1
imagery{

| The presence of pinyon/juniper is an indication of a.greater aVailability
of moisture “than is found invthe Iower, more arid; sagebrush'zones; It‘is
.ialso an |ndlcator of good wuldllfe habltat or at ieast of'areaé which can
be, improved for wildlife. The resource manager can use this information
regardlng the dlstrlbutlon of plnyon/juniper to make plans for developing
hrange or wildlife habitat improvements, and thereby fncrease thevrecreaiional
‘resources in Nevada.

_Usihg_cloud free imagery, a mosaic of the state.of.NeVada has been

’ conatructed. This is proving to be very valuable to many researchers and‘
vagencfes throughout the state as well as numerous private lnd|v1duals Not_
only does it provude a superb base for mapping natural resource features,»
but this mosaio enabled one to grasp many concepts relatlng to Nevada w;th
" one overview of the state. Geo?oglc :nformatton, such as fault lines and
mountain formations can be readily observed. Soil types can be dellneated
Population’growth can be mapped, as can water avallablltty, wxldlife habitat
distributjoh, and a host of other information important to the agencies and

people of Nevada. Also, it is upon this mosaic that our'final vegetation
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map shall be produced. This will be especially valuable to resource and
~agricultural agencies in making management decisions. In addition, a state-
wide land use plan map is being constructed in cooperation with state agencies

using the mosaic as a base. Decisions may be made faster, more accurately,

and less expensive with the use of this mosaic.
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Published articles, papers, pre-prints; etc}'re}eased'during fhis f;port-
period: |
1. Tueller, Paul T. and Garwin Lorain, 1973. ERTS-1 Evaluations of

| Nafura] Resources Managemeﬁt'Applications in the Great:Basin.

Proceedings 1§£-ERTS-1 Symposfum on Significént Results. March

5-9, 1973. 9pp.

. No .recommendations for practical change will be made at this time.

No changes have been made in our standing order forms.

_image Descriptof Forms - attached

Data Request Forms - none
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ERTS IMAGE DESCRIPTOR FORM

{See Instructions on Back)

DATE

March 25, 1973

D

PRINCIPAL INVESTIGATOR

Dr. Paul T. Tueller

NDPF USE ONLY

N

GSFC U 263

D

ORGANIZATION . University of Nevada

FREQUENTLY USED DESCRIPTORS*

*FOR DESCRIPTORS WHICH WILL OCCUR FREQUENTLY, WRITE THE DESCRIPTOR TERWMS IN 'i"HESE
COLUMN HEADING SPACES NOW AND USE A CHECK () MARK IN THE APPROPRIATE PRODUCT
ID LINES. (FOR OTHER DESCRIPTORS, WRITE THE TERM UNDER THE DESCRIPTORS COLUMN).

MAIL TO

NDPF USER SERVICES

CODE 5863

BLDG 23 ROOM E413
NASA GSFC
GREENBELT, MD. 20771
301-982-5406

ns

PRODUCT ID
{INCLUDE BAND AND PRODUCT) ngég playa desert DESCRIPTORS
1112317432 M X . X B34

~17434 M mountains

-17441 M X © % canyon

17443 M X X X lake
1122-17385 M X X N
1125-17533 M cflauds

-17540 M cliouds

~17542 M X X X marsh, seeding

-17545 M X X ® _

-17551 M X X % mountains

-17554 M X X m imountains
1127-18050 M agriculture

-18053 M X X X mountains

-18055 M X X X agriculture

-18062 M X X X lake

-18064 M X X mountains, lake
1129-18163 M X X X lake

-18165 M X X X lake

-18172 M X X X lake

-18174 M X X mountains, lake, agricultyre
1130-18224 M mountains
1124-17475 M agriculture

-17481 M X X X lake, agriculture

17484 M X X X

-17490 M X X . agriculture, mointa

-17493 M X X X mountains :

-17495 M X X X lake, urban
1128-18114 M X X X lake

. =18120 M X X X mountains, lake

1143-17533 M agriculture

-17540 M X X lake

-17542 M X X X marsh, seeding

-17545 M X X X

GSFC 37-2 (7/72)
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ERTS !MAGE DESCR!PTOR FORWM

(See Instructions on Back)

B NDPF USE ONLY
DATE March 25, 1973 )
N
PRINCIPAL INVESTIGATOR _DF - Paul T. Tueller .
GSFC U-263

ORGANIZATION __ University of Nevada, Renoi

PRODUCT 1D FREQUENTLY USED DESCRIPTORS*®
{INCLUDE BAND AND PRODUCT) rgﬁaé” playa: |desert DESCRIPTORS
1143-17551 M X X > hountains
=17554 M X X hountains
1144-17592 M "X _agriculture
-175%4 M X X mountains
-18001 M X X b4 seeddng
~-18003 M X X >
: -18010 M X Y molintains
1126-17594 M S X x mountains
-18001 M X X X seed ing
~1R002 M X X X
-18010 M X X X
1140-17385 M X X X
1141-17432 M X X X
~17435 M mountains
-17441 M X X ¢tanyon
-17444 M X X X ake
1158-17431 M X X X
-17433 M ' mountains
17440 M X X ¢anyon
17442 M X X X ake
1164-18103 M X ake
-18105 M X X agriculture
-18112 M X X X lake
-18114 M X X X mountains, lake
1160~-17474 M agricul ture
-17480 M X X X lake, agriculture
-17483 M X X X
~17485 M X X X pgriculture
~17492 M X X X hountains
=17494 M X X X lake, urban
1161~17532 M . lava, agriculture
-17534 M X X lake
-17541 M X X X narehy—seeding

*FOR DESCRIPTORS WHICH WILL OCCUR FREQUENTLY, WRITE THE DESCRIPTOR TERMS IN THESE
COLUMN HEADING SPACES NOW AND USE A CHECK (~) MARK IN THE APPROPRIATE PRODUCT
ID LINES. (FOR OTHER DESCRIPTORS, WRITE THE TERM UNDER THE DESCRIPTORS COLUMN).

MAIL TO  NDPF USER SERVICES
CODE 563 ,
LDG 23 ROOM E413
NASA GSFC
GREENBELT, MD. 20771
301-982-5406

GSFC 37-2 (7/72)
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ERTS IMAGE DESCRIPTOR FORM

(See instructions on Back)

DATE __March 25, 1973

NDPF USE ONLY
D

PRINCIPAL INVESTIGATOR __Dr. Paul T. Tueller

GsFc U263

N

iD

ORGANIZATION ___

University of Nevada, Reno

PRODUCT ID FREQUENTLY USED DESCRIPTORS*
INCLUDE BAND AND PRODUCT) | PERIT playa decert | DESCRIPTORS
1161~17543 M X X Py
-17550 M X X X
-17552 M X X X - mountains
[ 1162-17593 M X X flountains, lake
~17595 M % X X seeding
-18002 M X X X
~18004 M X X X
1163-18051 M X X X mountains
-18054 M X X X
-18080 K x X X lake !
-18063 M X X lakeymountains i
1165-18161 M X X X lake
-18164 M X X X lake
-18170 M X X X lake
-18173 M agricul ture
1176-17382 M X X X
~17385 M X x X
1178-17474 M. agriculture
-17481 M X X X lake, agriculture
-17483 M X % X
-17490 M X X X agricul ture
-17492 M X X X lake, urban
-17495 M X X X lake
1179-17552 M X X X mountains
1180-17590 M X X X nountains
-17592 M X X mountains, lake
-17595 M X X X seeding
-18081 M X X X
-18004 M X X X
1181-18044 M sgricul ture
-18051 M X X X mountains
-18053 M X X X
-18060 M X X X lake

*FOR DESCRIPTORS WHICH WILL OCCUR FREQUENT

LY, WRITE THE DESCRIPTOR TERMS [N THESE

COLUMN HEADING SPACES NOW AND USE A CHECK {v) MARK IN THE APPROPRIATE PRODUCT

ID LINES. (FOR OTHER DESCRIPTORS, WRITE THE T

MAIL TO

ERM UNDER THE DESCRIPTORS COLUMN).

NDPF USER SERVICES

CODE 563

BLDG 23 ROOM E413
NASA GSFC
GREENBELT, MD. 20771
301-922-5406

GSFC 37-2 (7/72)
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ERTS IMAGE DESCRIPTOR FORM

(See Instructions on Back)

NDPF USE ONLY
- [
DATE March 25, 1973 ]
i N
PRINCIPAL INVESTIGATOR 07+ Paul T. Tueller .
U=263
GSFC

ORGANIZATICN 'Uni\/ersify aof NP\IAH;\’ Reno:

PRODUCT ID FREQUENTLY USED DESCRIPT/IRS*
{(INCLUDE BAND AND PRODUCT) DasIn DESCRIPTORS
range plava decart

1181-18062 M X b nountain, lake
1182-18103 M X lake
-18105 M X x . Bgriculture
1183~18164 M X x » lake
-18170 ™ P X X lake
-18173 M . hgriculture
1184-18220 M mountains, lake
-18222 M mountains, lake, agriculture
1194~17385 M ' X X X '
=17391 M X X p

*FOR DESCRIPTORS WHICH WILL OCCUR FREdﬁévNTLV,,WRITE‘THE DESCRIPTOR TERMS IN THESE
COLUMN HEADING SPACES NOW AND USE A CHECK.{v/)-MARK IN THE APPROPRIATE PRODUCT
ID LINES. (FOR OTHER DESCRIPTORS, WRITE THE TERM UNDER THE DESCRIPTORS COLUMN).

MAIL TO NDPF USER SERVICES
CODE 563
#LDG 23 ROOM E413
NASA GSFC
CREENBELT, MD. 20771
311-982-5406

GSFC 37-2 {7/72)
A



