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FOREWORD

In 1969 the Earth Sciences Laboratory initiated Task
04 (Military Geography) of Project 1T061102B52A, Research
in Military Aspects of Terrestrial Sciences, under which
basic research in the earth sciences is conducted by the
Army Materiel Command. One of the work items established
under this task was & study of new methodologies in desert
research, to determine how they might be used to further
the mission of the Earth Sciences Laboratory. As a first
step in this study, the Office of Arid Lands Studies,
University of Arizona, was asked to compile a bibliography
of references on remote sensing as applied to the study of
desert environments and to evaluate the usefulness of the
various items listed. That compilation is presented in
the present report.
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BSTRACT

A comprehensive review has been made of remote sensing
publications relating to military geography of arid lands.
These have been zhstracted or annotated and arranged in
tables relating devices and processes to geographic features
including terraiw, groundwater, surface materials, cultural
features, flora, fauna, weather and climate, coastal zomnes,
and general geography. The devices and processes include
black and white, color, and infrared photography and devices
utilizing longer wave lengths such as radar. Vehicles in-
clude conventional airplanes and spacecraft. Each reference
is rated as especially useful, useful, or of little value.

iv

|
i
i
1
!




v

AN ANNOTATED BIBLIOGRAPHY AND EVALUATION
OF
REMOTE SENSING PUBLICATTONS RELATING TO MILITARY GEOGRAPHY OF ARID LANDS

Under a previous contract (DA49-092-AR0-71), inventories of arid
lands publications related to military geography were furnished to the
Earth Sciences Laboratory, U. S. Army Natick Laboratories. Most of
the material had to do with ground observations, and almost no attention
was given to the rapidly developing fields for obtaining information
through remotely situated devices. The present contract included a
review of literature under the general heading cf methodologies and
techniques for the identification and evaluation of features related to
military geography. It soon became apparent that the principal devices
and methodologies are those utilizing the electromagnetic spectrum,
and that the devices may be supported by various aerial platforms such
as airplanes and orbiting spacecraft. Hence our reviews are largely con-
centrated on remote sensing.

Our effort has been centered on a search to determine the nature
and extent of information tcgether with an evaluation of the various
publications as they may relate to the ure of remotely situated devices
for military geography in arid regions. Two general categories have
been covered: (1) literature related to the basic science and art, and
(2) literature of specific application in arid environments. Under the
first category the object was to obtain an evaluation of various devices
and processes, and under the second to provide references relating
specifically to arid environments.

An abstract or annotation was prepared for each of the appropriate
publications and these make up tr2 bulk of this report. In addition,
tables were prepared to provide a cross reference between devices and
geographic features.

A large number of references were checked and those telieved to be
of value to military geography in arid regions were annotated and
classified. Many were eliminated because they did not tie in with arid
lands or were of little reference value. Those retained were given a
rating as to their value based on the opinion of the present author.
Although this subjective rating may be biased, it is hoped that it may
save the reader considerable time by the elimination of artic’es of
little or limited value. It should be stressed that the rating is based
on the usefulness for readers seeking knowledge of remote sensing, and
hence may be considered elementary to scientists with a great deal of
knowledge and experience in this field.

In approaching the problems of military geography in arid environ-
ments, we first established what we considered the important items to
be covered and then searched for appropriate reference material.
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In the previous contract (An Inventory of Geographical Research on
Desect Environments, DA49-092-AR0-71)* specifications were listed for
coverage as follows:

Emphasis will be placed upon those aspects which have military
significance because of their bearing on movement, communica-
tions, visibility, concealment, cover, fields of fire, deterior-
ation, durability, storage, construction, food supply, water
supply, fuel, disease or other military considerations. These
are:

1. Physical features including:
a. Surface configuration - landform types.
b. Drainage featuvvres - perennial and intermittent streams,
bodies of standing water, irrigation canals and ditches.
c¢. Groundwater - aquifers, water tables, springs, wells.
d. Surface materials - soils and other unconsolidated
materials, rocks.
2, Flora and Fauna - distrilLut} nd characteristics of flora
and fauna.
3. Weather and Climate.
4 Coastal Zones -- nearshore bottom characteristics and coastal
structures.

For purposes of the present literature review these were grouped
irto nine categories as follows:

Weather and Climate (W & C)
Coastal Zones (CO)
General Geography (GG)

1. Terrain (TERR) - including surface ronfiguration and drainage
2. Groundwater (GRW)

3. Surface Materials (SOILS)

4. Cultural Features (CUL) - physical works of man

5. Flora (FL)

6. Fauna (FA)

7.

8

9

Surface configuration and drainage features were combined under the
heading of ''terrain" because of the large overlap of these two features
in the literature. The other categories are essentially those listed in
the inventory except that the heading ''general geography' has been added
to cover situations where several different features were discussed in
the same article. In some cases where the emphasis warranted it, specific
features were marked in esddition to genersl geography.

* Published as Deserts of the World, aan Appraisal of Research into their
Physical and Biological Envircnments. Edited by William G. McGinnies,

Bram J. Goldman, and Patricia Paylore. University of Arizona Press,
Tucson. 788 p. $15.00.
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vevices and processes have been developed to cbtain sienificant
amounts of in-ormation on various aspects oi th» environment, but so
far these have nct been integratca into 2 comprehensive methodoloqy
for obtainine all desired information on Lhe environment at a specific
time and place. Txisting devices will probatly un .erge additional
developments before compretensive methodolomy is possible. [esically
there is a sufficient variety ¢! devices available t¢ furnish most
of the information needed, tut the techniques of using these devices
to best advantage and their intecration to provide for most efficient
use are in an early development star-.

According to Colwell 196bd, the five most important imaging
devices are: (1) lhe converted aerial camera, (2) the panoramic
camera, (3) the multitand camera, (L) lhe orticel mechonical scan-
ner, and (5) the side-looking airborne racar device (SLAR). lhe
term process as used here relates to the recording on film or other
sensitized material of information obtained throuph the use of aerial
cameras or other sensing devices operated at some distance from the
reographic area that is being investisated. Fc the literature
review developed we found it convenient to list literature under a
combination of devices and processest

1. Black-and-white aerial photography (B)

2. Elack-and-white infrared aerial photozraphy (kId)

3. Color aerial photozraphy (C)

h. Color infrared aerial photography (CIR)

S« Infrared emissions (IR)

6. imltibapd and multiple sensing (if)

7. Side-looking cirborne radar (and other types of radar (S)

8. DGSpace photography (SP)

9. Other, including seneral discussion and basic references (0)

The references are listed in tables 1 through 9 covering the
nine geographical features. Fach table includes the author's name
in the first column on the left and the date of publication in the
next column. Together these two items provide eas reference to the
reviewed articles included in this report.

Column 3, "Use," shows our evaluation of these references as
they apply to nilitary geography of desert environments. The refer-
ences were coded as follows:

1. Especially useful
2. Useful
3. Of little value

The remaining columns are checked to show the principal devices
and processes discussed in the publication reviewed.
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: Co it aevice g checked in the tables zives scme
Co il ety sernin s value fop that teat .re, !ut this
Lrraerney mner Lot he peliod npon as more than an indic~tion,

Sor e verioun deviens ond processes are not in Lhe same stase

Loente ror oxamprle, the lapee number of black-and-white
Rk cnbries wicnt wrenr to show that bhis arproach is
S SLhecoy b it omust be promenborea bhat blsick-and-white

tialvnetotr by nos been in vroctiece ior a mich loneer period

oL St Lo shinlaoues., #lso, even thouph s:fjotwvtorv results
! Dt owite b ‘Ch"hﬂ-WhltC acrinl photosrarhy, more recently

welored sovices ard nrocesses may boe superior in br1n01vw out
Cermmtion dmpoonible to obtain without ohe newer Technlpne; hence

lque otfers ore nromise ana ma-r eventuvally be used
“raoradar sensinr, for instance, have recently re-
ci e anennt o antention, and the literatupe shows that

e

S S S S G I 1v'o"w1flon that cannot be cobtained rcadlly, if

dh, 1 orthonex seriel ohotosraphy. This is esv~cially true
s terrain ““nhrrcs. The larsepr number of entries under Mo (multi-

(]
traore cnluinl sensing) shows that the ose 0t more than one
frprenen is wesirable. An examnation o: the litersture strongly
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LLois oot the turnose of this repert to simnarize the exten-

e b lterttore on remote sonsine as arplied to arid lands military

corsi bt into o Yew exareles may serve te show how various devices
anerrenseas enn be oused to zet information.
ceinloneverraghy weing tlack-and-white has been, over the
ooy the basle Lechnlone Jor lendscape stodies. Development in
e i 120 has led to a very soptisticated and comprehen-
SRR con e lanascares 1noluhnnr all the prinzipal natural
0 wiTesteron, Soil surveys, ac urate topograrhic maps
st ot e Ceorsgeyind photog"anHQ, ara timter surveys in which
Teoadoans anoant of timber carn be determined with 1itdle ground
hoosiiy e cxnerios o the thines that can e done with basic black-
srot=wnite choborrashy.,
The iurntification of indiviauwzl plant species under desert
cerniviens peges mons cifficulties.  where spceies have a range
ey ‘}

Ghew Lo oedarhie conaitions, they may Le identified throuch inter-

e 5 i"OY“'ndlL and 5011 conditions. Thus areas dominated
a7odoeish ('rt nlsla; an¢ salt bush (“trlnlex) can e delineated
e tacis o smils, so solor rhotograrhy and color infrared

wiaraplyr can oo eepeated at different seasons. Also, because

Wi clferent transpiration characteristics of vlants, thermal

pTrereo imaces mav prove valuable, especially where both daytine
reorlohttime rhotostaphy is pous 1h]e.
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Near-infrereu block-ard-white photography is particrlarly
useful to shew the wvoundaries of water, as thesc relatively lones
wavelengths (o not penetrate water and hence shopelines are
cistinctly <emonstrated. Un the othec hand, color films without
filters are sensitivie in chort wavelengths and can depict under-
water conuitions at :onsiderable depths,

Side ~-looking acrial racar (5L4R) may be of limited value for
continental deserts, but becnuse of its ability to penetrate fors
it sho:ld be of ereat value in coastal deserts such 55 the Atacama
and the Namib. It is of limited value in areas of larce topo-
eraphic range, accordinc to Colwell (196Fd), tvt kecause of the
sharp shadow effects it is of great value in depictine minor topo-
graphic differences. SLiit also has the advantajge that shacows are
the same at all times ol the day, whereas aerial photozraphs taken
at midday on the desert are noticecably lacking in cetail.,

Trafficability appears to te one of the most uifficult fea-
tures to evalusate. The zeneral trafficabilily conditions in regions
of low rainfall and hence generally ary soils may remain fairly
constant for long perioeds, but during and following rains, they
may vary greatly. OSandy soils may actually improve in trafficability
whereas soils with a high clay content may become a sericus handi-
cap to the movement of men ana equipment. L playa in cry weather
may serve as a landing field for 1lisht aireraft, btut following
rains, and dependine upon pH and salt content of the surface,
the playa may have entirely different and often unsatisfactory
cheracteristics. washes that may te treversed easily when ary
sometimes become torrential watercourses followin: rains, and
as such they may be hazards or impediments to men anc equipment.

“hotograrhy from satellites hes brouzht a new dimension to
the use of remotely situated devices; althourh it loses in identi-
fication of details, it gains in brosder perspective. Yhysiovraphic
provinces can be seen in their entirety, ana the relation of one
landscape feature to another is more clearlw shown than on smaller-
scale photos. The amount of detail that can be recognized with
the aid of "ground-truth" centrel »n¢ supplementary inTormation
oktained ty low-level flirhts is surprising.

The followinz acronyms ozcur throughout the Fibliosrarhy
followirg., Some of them refer to the abstracting tools that were
helpful in the location of these 2itations (where fuller abstracts
may be found if the user wishes to consult them), others to agencies
responsible feor research in this field, and still others to
devices or technigues uscce in remote sensing. sny not found here
are fully explsined in citations usins these abbreviations or in
the sccompanying abistracts.
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a sbntrozts of Lorth smerican Jeolory
y LA ndvancen Jidicon Chameri Svatem
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AN ANNOTATED BIBLIOGRAPHY AND EVALUATION
OF REMOTE SENSING PUBLICATIONS RELATING TO
MILITARY GEOGRAPHY OF ARID LANDS
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BIBLIOGRAPHY #

1. *Alexander, R. H.

*1964 *Geographic data from space. #*Professional Geographer
16(6):1-5.
*A general summary.
I
*1965 *Geographic research potential of earth satellites.

Symposium on Remote Sensing of Environment, 3rd, 196¢4,
Proceedings p. 453-467. *University of Michigan,
Institute of Science and Technology, Ann Arbor. Also
available as AD-614 032,
*NASA-sponsored study of the geographic potential of observations
and experiments which might be carried out from the remcte vantage
of earth-orbiting spacecraft. Early emphasis was on problems of
systematizing and managing the fiow of geographic information re-
sulting from such a program.

*1967 *Man's new views of the earth: the potential of remote
sensing. Ir S. B. Cohen, ed., Problems and trends in
American Geography, p. 239-250. *Basic Books, N. Y.,
*A general discussion with no specific information on remcte
sensing.

4, *Alexander, R. H./L. W. Bowden/D. F. Marbhle/E. G. Moore

*1968 Remote sensing of urban environments. Symposium on
Remote Sensing of Enviioument, Sth, 1968, Proceedings
p. 889-911. *University of Michigan, Institute of
Science and Technclogy, Ann Arbor. Also avaiiable as
AD-676 237.

*A discussion of the potential of remote sensing to provide in-

formation to help solve urban problems.

5. *Allied Research Associates, Concord, Massachusetts

*1967a  *Nimbus II high resolution infrared data World Montage
Catalog, May 20 through November 15, 1966, orbits 63-
2454, Prepared for the Nimbus Project, *Goddard Space
Flight Center, JSreenbel:t, Maryland. Unpaged. MGS 19.1-85.

*This catalog, published by NASA, pictorially documents the data

from the High Resolution Infrared Radiometer experiment carried

out on Nimbus II; it may be used in conjunction with the Nimbus

II data catalog. The montages, arranged iu chronological order

in a world format, represent nighttime high resolution infrared

## The particular format of the following citations has been determined
by the computer program developed at the University of Arizana for
automated retrieval of che world desert reference information bank in
the Office of Arid l.ands Studies. The use of asterisks herein indicates
to the computer a new element in 2ach citaticn, and has no meaning what-
soever to the user of this bibliography, nor should it affect his use
of the information in this form.
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wata obtained tor each dav (). Dayvtime data tfor June 24,

9o, dre i luded for o0 cparison purposes. A transparent
overiav tor ceneral orientation with the latitude arnd longi-
tude ot the data is o incladed. Nimbus It users' guide is
referred to tor bacskeround information and a description of

the experiment,

b, *Allied Research Associates, concrorevd, Massachusetts
*1967b *Nimbus Il medium resolution infrared pictorial data
catalog, Vol. 2, Tuse 72-July 28, 1966, orbits 504-984,
Prepared for the Niubus Project, *Goddard Space Flight
Center, Greenbelt, Maryland. 328 p, MGA 19.2-88.
*Entirely photos. This pictorial data catalog contains photo-
static coples for data orbits 503-4 throurh 984-4,

7. *American ¢yciety of Photogrammetry
*1960 *Manual ot photographic interprztation. *American
Society of Photogrammetry, Washington, D. C. 868 p.

8, Kece —em .

*1966 *Selected papers on remote sensing of environment.
Reprinted by tbhe *American Society of Photogrammet:y
in cooperation with University of Michigaa, Institute
of Science, Willow Run Laboratories. Falls Church,
Virginia. 291 p.

*A collection of papers largely from Svmposia on Remote Sensing

of Environment held at the University of Michigan, 1962-1964,

The papers with important relevance to :eography have been re-

viewed separately and entered in the presert bibliography under

the author's name.
g, Kemom -

*1968 *Manual of color aerial photography. *American Society

of Photogrammetry, Falls Church, V_rginia. 550 p.
*Contents: The language of color. Planning and operation of a
color photographic mission. Cameras, optics, and filters for
color aerial photography. Color aerial films. Chemistry and
processing aerial color films. Techniques of color printing.
Sensitometry of aerial color photography. Metric quality of
color aerial photography. Color photography from space. Photo-
graphic interpretaticn from color ._:ial photographs. Appended
is a "Glossary of Aerial Photeographic Terms," an author-title
bibliography, and a separate section nf abstracts.

10. *Anerican Society of Photogrammetrr, Photcinterpretation Committee,
Subcommittee V1I

*1965 #Photointerpretation in the space sciences. *Photo-
grammetric Engineering 31(6):1060-1075.
*Oriented toward outer space bodies.

11. *Anscnutz, ./Stallard, A. H.
*1967 *An overview otf site evaluation., *Photogrammetric
Engineering 33:1381-1396.
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1

12,

1k,

15,

*The use of photogrammetry for site studies including land-
form, neolory, hydrolosy and drainage, land use, and other

factors are considered.

#Anson, A,

#1966 #Color photo comparison. A photo interpretation test
with panchromatic, color and Fktachrome IR establishes
the superiority of the latter two for mapping drainase,
vegetation, soils and culture. *Fhotogrammetric Engi-
neering 32:286-~297,

#Panchromatic, color and tktachrome IR photography of the same

area were compared under essentially identical conditions., The

study includes the identification and interpretation of drainage,
vegetation, soils and map features such as roads, railroads and
buildings. As a control, the same features were identified on
the ground, On the basis of the limited study, tktachrome IR
photography proved t¢ be superior to color and to panchromatic
photography for mapping vegetation and drainage. Color photog-
raphy was found to be superior to panchromatic and Ektachrome IR
for mapping soils and culture,

#1968a  #The use of color aerial photography in the reconnais-
sance of soils and rocks, :#Materials Research and
Standards 8(2):8.16, ANAG (1968)C01L3,

*Several controlled tests are described - in the Coastal Plain,

Bennettsville, South Carolina, and in the western desert near

Phoenix, Arizona. Other work in color photography and some

results are summarized., A highly skilled soils engineer per-

forming interpretation on the Phoenix photography reached a

valid conclusion as to the type of soils in the desert area

when he was haliway through the study of the 1:LC,000 color
airphotos along with infrared. Technical questions regarding
the falloff in color density with the use of wide angle lenses

are answered,

Kmem e

#1968b  #Developments in aerial color photography. Phot.o-
grammetric Engineering 34(10):1048-1C57.

#A report of progress in the development cf aerial color photog-

raphy. Ektachrome IR was superior for mapping drainage and moist

soils; color photographs best for discriminating soils; and Ekta-

chrome IR for types of vegetations. Desuribes an Arizona test,

but little on results,

#Artsyvachev, E, S,

#1969 #Study of the spectral brightness of some landscape ele=
ments for interpretation of ground water on aerial photo-
graphs, Translation of 1962 publication available CFSTI

as AD=692 647, L2 p.
#This useful report presents the study of the spectral reflectivity

of some landscape elements (prinarily vegetation and soils) which
are eground water indicators and describes the use of these data

29~




1o,

17,

18,

19.

20.

21,

for the hydroreolosical interrretation of aerial photosraphs,

The arcas studiecd were desert (Turkmenia) and semi-desert (Caspian
lowland}, Bimilar studies were made in the forest zone of the
northwestern regions of the NSOR,

#very, T. K,

#1966 #Ferester's ruide to aerial photo interpretation, . S,
Department, of Acriculture, Agriculture Handbeok 308, LO p.,
maps.

#A how to do it manual with examples outside of arid zone, but the
the puide is nevertheless useful for general arid photo interpre-
tation,

Koo wmm
#1968a *Interpretation of aerisl photosraphy. 2nd ed. #Burgess
Publishing Company, Minneapolis, Minnesota. 32k p.
A useful publication,

Keomm —am

¥1968b  *The magic aura of remote sensing. 3*Journal of Forestry
66(3)3166-1730

#A peneral review of developmenis in remote sensing in relation to

forestry, -

*Badgley, P, C./Childs, L./Vest, W, L,
#1967 #The application of remote sensing instruments in earth
resource surveys, #Geophysics 32(L):583-501,

#A very cood summary of remote sensing devices that can be used by
space satellites, The sensing abilities for various agricultural,
geoaraphic, geolozic, hydrologic and oceanographic features are
discussed in the text, summarized in graphic figures and illustra-
ted with comparisons of the imagery of various sensing devices.

#Badrley, P, C./Fischer, W, A./Lyon, R. J. P,

#1965 ®jeclogic exploration from orbital altitades., *Geotimes
10(2):11~1L.

#A discussion of plans of NASA for examining new and refined ex=-
ploration tools from orbiting spacecraft, Areas selected for tests
include Pisgah and Mono Craters areas and Willcox Playa, the last
with various rocks cmplaced at various deoths, A1l common sensors
are used,

%Badrley, P. C./Vest, W, L.
%166 #Crbital remote sensing and natural resources, *Photo-
grammetric Enrineerine 32(5):780-790.,
*Resources which can be studied include minerel districts, soils,
crops, timber, water, hovsire, transpcrtation networks and human
resources, Advantaces are rapidity and continuity of observations,

-30-
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22,

23,

2.

25.

26,

27,

T T TR RIS T T T T T s e - Sg. WL a o

greater freedom from weather disturbances, synoptic views for
regional syntheses, reduced costs and better quality of data of
several types. Paper incluvdes some charts showing the application
of common sensors to various resource surveys,

*Barrett, E. C .

#1967 #Viewing weather from space, #Frederick A, Praeger, N. Y.
MGA 19.6-7.
»Draws attention to the potentialities of weather satellites in
meteorology and climatclogy and their vsefulness in geographical
research, The volume contains a survey of the first six years of
satellite meteorology, f'rom April 1960 to February 1966, the
findings of which provide a solution to the mysteries of hurricane
formation and the intertropical convergence zone.

#Barringer, A. R.

#1963 #The use of audio and radio frequency pulses for terrain
sensing. In Symposium on Remote Sensing of Environment,
2nd, 1962, Proceedings p. 201-21L, University of Michigan,
Institute of Science and Technology, Ann Arbor. Also
available as AD-299 8L1,

#Audio and radio frequency pulse systems have a definite place in

the sensing of terrain characte:ristics, It appears that magnetic,

pulse electromagnetic, VHF radar, normal radar, infrared and gamma
ray spectrometry equipment can be compatible,

Kemmoon  wmemem

#1966 #The use of multi-paraneter remote sensors as an impor-
tant new tool for mineral and water resource evaluation,
In Symposium on Remote Sensing of Environment, Lth, 1966,
Proceedings p. 313-325. #University of Michigan, Institute
of Science and Technol zy, Ann Arbor. Also available
CFSTI as AD=638 919,

#Pointed toward obtaining information in subsurface mineralogy and

ground water, Not applicable to surface military geography.

‘tBawden, M. G,
#1967 s#Applications of aerial photography in land system mapping.,
#Photogrammetric Record 5(30):161-L6L.

#Becasio, A, D./Simons, J. H.
#1965 #Regional geologic interpretation from side-looking airborne
radar (SLAR). #*Photogrammetric Engineering 31(3):507.
#Abstract of paper presented at 31st anmial meeting of American
Society of Photogrammetry, Washington, D, C., March 28-April 3, 1965,

#Becking, R. W.
#1959 s#Forestry applications of aerial color photography.
*¥Photogrammetric Engineering 25:559-565,
#Aerial color photography offers greater possibilitiec to forestry
than the conventional black-and-white photography. The represen-
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tation of 1 wide ranve of colory distinet in hue, value and chroma
and e oxe-sllent reproduction of the subdued hres are of utmost
impeortance in the istinction between trec species, understory
vogetation and soil types, The color nerative process offers
excellent vorsibilitier tor additional celor correction in the
positive transrarency in order to produce the optimum coler cone
trast v-nted for special purposes of photo interpretzcion. The
fine srein of the color trenuparcrcy, coupled with its ranse of
colors, will allow it to se¢rve a vreater multiplicity of photo-
srammelric and photo intverpr: tive purposes than can possibly be
served by any one type of black-and-white photography. The demand
is prowing for more accurate and speedier metheds of obtaining
mensurational and silvicultural details of larege tracts of forest
land and cclor photorraphy will be increasingly used.

28, Belcber, D. i/,
»1948 #Determination of soil conditions from aerial photographs.
#Photorrammetric Engineering 1L(lL):L:82-L88,

#A eood concise discussion of the use of black and white aerial
photography for obtaining information on soil conditions. Dis-
cussion covers analysic to provide evidence of (1) soil texture,
(2) soil moisture and ground water cenditions, (3) type of rock
and depth below surface, and (L) vegetative cover, These obser-
vations can be connscted tc military uses.

29, +Belcher, D, J./et al,

#1971 #A photo=-analysis key for the determination of ground
conditions., :Office of Naval Research, Washington, D. C.,
Landform Report Series 1-6,

#This series, origineslly "restricted", provides the means of training

a large number of people of mixed background in the field of photo-

intelligence. Contents: (1) general analysis, (2) sedimentary

rocks, (3)ismeous/metamorphic rocks, (L) waterlaid materials, (5)

olacial materials and (6) windlaid materials,

30, *Helesky, . K.

%1968 #Precipitation detection probabilities by Salt Lake ARTC
radars, #J., S. Weather Bureau, Western Region Technical
Memorandum W3TH WR=31, MGA 20.3-99,

#Detection patterns are discussed for rainfall in showers or

thunderstorms and for snow, Probabilities of snow detection are

much the lowest, Area of radar surveillance and prebabilities of

detection of thunaerstorms, rain, rain showers and snow or snow

showers are illustrated.

31, +Berkowitz, 1. S., editor.
#1665 #lodern radar, znalysis, evaluatlion and system design,
#John Wiley and Sons, New York., 660 p.
#The purpoce of this bcok is to provide an intensive expesition
of the techniques used for radar system design, analysis and
evaluation, The book is divid=d into six sections: the first
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32,

33.

3L

35.

three are mainly introductory and thecoretical in nature; the last
three present specific techniques, There are thirteen contributers
in addition to the editor, A list of references is included with
each chapter,

*Bertra:n, s L]

#1965 #The universal automatic map compilation equipmeat.
#Photogrammetric Engineering 31(2):2Lk-260,

#The universal utomatic map compilation equipment is being develw

oped to produce accurate orthophotos and altitude charts auto-

matically in a map production environment,

¥Bird, J. B./Morrison, A,

*1964 #Space photography and its geographical applications.
#Geographical Review Sh(L):463-L86,
#A review of space photogrephy from 1946 to December 1963,
Problems and uses of rocket and satellite photography are
discussed, A summary table is included giving photographic
data and regions photographed. The bibliography of 65 refe-
erences is classified into a general category, rocket photog-
raphy (other than Project Mercury), Mercury photography and
Tiros photography.

#Bird, J. B./Morrison, A./Chown, M. C.

*¥1584 #World =tlas of photography from Tiros satellites I to

IV, #NASA-CR-98., 156 p., STAR 2(6):N6L4=30085,
#The major part of this report is a selection of over LOO photo-
graphs taken by Tiros satellites I-IV, including other land areas
of the world between 55°N and 55°S, They are identified as clearly
as the data permit by distinctive and commonly recognized landmarks.
A variety of surface features can be distinquished on the best of
the Tiros photographc of land areas, when they are not obscured by
clouds,

*Blythe, R./Kurath, E,

#1967 *Infrared and water vapor., #Photogrammetric Engineering
33(7)2772-777,

#Portion of the study included an irrigated desert region in

California. An infrared thermal mapper flown in daytime showed

possibilities for indications of plant health, variations of

water supply or adequac;” of irrigation.

*BombaCk, E . Se

*196L #Encyclopedia of color photography. #Morgan and Morgan,
Hastings-on-Hudson, New York., 177 p.

#The coverage is very thorough for an encyclopedia approach to

the many aspects of color photography. Recommended as a ref-

erence handbook, Covers all aspects of color photography. Use-

ful for basic information.
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L2,

L3.

w+3omback, ke S
#1965 *Manual of color photography. #Morgan and Morgan, Hastings-
on-Hudson, New York., 412 p,
#Comprehensive coverage for use of Kodachrome, Kodacolor and Ekta-
chrome films., Illustrated entirely in color, eleven chapters.

*Borchert, Jo Je
#1968 *Remote sensors and geographical science, #Professional
Geographer 20(6):371-375.,
*A general discussion of little specific value.

#Bowden, L, W,

#1968 #Southern California regional resources studies. In
#Earth Resources Aircraft Program Status Review, I:
teology, Geography and Sensor Studies., Presented at
the NASA Manned Spacecraft Center, Houston, Texas,
September 16-18, 1948, p. L/1-L/29,

#A very useful summary of results obtained by various sensing

devices in southern California, with excellent illustrations,

Important conclusions: aero Ektachrome IR 8LL3 is the single

most useful sensor package for land use, geomorphology, urban

analysis, vegetation maoping, agricultural inventory and ecolo-
gical studies, SLAR, multiband photography, thermal IR imagery,
telescopic systems and imaging passive microw.ve devices are
useful as secondary sensors.

#Brandenverger, A. J,
%1967 ¥What can photos tell us about the size of a thing as
it really is? #International Science and Technology
(69):56-66.
#Popular discussion of photo-triangulation,

#Suettner, K. J. K./Kern, C. D,
#1963 #Infrared emissivity of the Sahara from Tiros data,
#Science 142:671-672,
#A theoretical discussion of infrared emissivity.

¥Cain, S, A,

#1966 #Current and future needs for remote sensor data in
ecnlogy. Ip Symposium on Remote Sensing of Environ-
ment, Lth, 1966, Proceedings p. 3-6. *niversity of
Michisan, Institute of Science and Technology, Ann
Arbor. Also available as AD-638 919,

#A statement of problems faced by the Bureau of Commercial

Fisheries, Bureau of Sport Ficheries and Wildlife and the Na-

tional Park Service,

*Cantrell, Jo L.
#1264 s#Infrared seology. “Photogrammetric Engineering 30(6):
916-941.

ol




P N R S — E—— e s e

#nfrared imagery can indicate even slicht differences in soil
and soil moisture capable of influencine vepgetotive growth;
surface materials (sandstone or limestune) can Lie distineuiched.
The method is esaecially good for studying surface water con-
ditions. Some exampl.s on edre or arid zone.

LY, #Carneggie, D. Ao
#1957 #Me use of hirh altitude, color and spectrozonal imagery
for the inventory of wildlife resources. v. 1 (of 3).
#University of California, Ferkeley, Timber !¢sources
forestry .lemote Sensing Latoratory, for JASA.

LS, seee oe-

#1968a  *lemote sensing applications for the inventory of range
resources. In iharth esources Aircraft Program 3tatus
Review, II: Apriculture, lorestry and 3ensor 3tudies.
Presented at the NA3A Manned Spacecraft Center, Houston,
Teras, September 1A-13, 1943, p. 39-1 to 39-27. Tables.
#rticle includes a tatle showing relation of various sensors,
and ground resolutions in relation to identification of ranse
features and conditions. These relationships are also brought out
in color illustrations. Orbital sensing is chiefly; valuable for
synoptic view. Low altitude sensing is essential for detailed
studies. Color films, ‘ktashrome and Tktachrome IR are hest for
single lens sensors. 3=band color additive films are excellent.

S S
#19A8b  Hlemote sensing applications in forestry; analysis of
remote sensing data for range resourcc management, Annual
Progress Rejort, 30 September 1968. University of
California, "erkeley, ‘orestry Remote Sensing Laboratory/
NASA-CR-10089L. STAR 7(13)N49-25632. 75 p.
#Various remote sensing devices, including photorsranhic systems,
optical mechanical scanners and thermal infrared scanners obtained
remote sensing data at different seasons and scales., Portions of
ithe electromagnetic spectrum in wvhich remote sensing was accomplishod
ranged from the ultraviolet, throu~n the visible and near infrared
to the thermal infrared. <nalysis of the data showed that the sea-
son when imagery is obtained is critical in determining the amount
of useful information obtainable from renote sensing imagery. For
the most part high image resclution is desirable, although broad
vetetation and soil typing can be accomplished using lower resclu-
tion imagery., The level of detail recquired is nartially de=termined
by the intensity of nanagement that is to he practiced.

L7es | g =
#1968c  #Ainlying remote sensing tuchnology for improving range
resource inventories., In Symposium on iemote Sensing
of Tnvironment, Sth, 19%8, Proceedings o. 373-385,
#niversity of .lichipan, Institute of 3cience and lech-
nology, Ann Arbor. Also available as AD=A74 327,
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Warious sensors are descrilbed and their uscfulness for identifying

ran-¢ characteristics wre lisenss 1, Iktachrone and “ktachrone

infrarzd were consistontl, test for ves:talion and soil mappin:,

but were onl  sli:hittr better in aril environaents. Infrared and

sLY . have Laeir Hloce and wiltizocelrad iaarery offers creat .
possibilities, tut interacetition is coplicatad.

8. *arue:rie, D. [/2olwell, 1. il
#1965 #[ne soil, water and wildlife and recreation resources,
ve 3 (e” 3). wniversit, of California, “erksley, Timber
tesonrc .s ‘orestry lQeaote Jensing Laboratory, for NA3A,

49, *S-rnag-ie, . :./lauer, D. T,

#1944 s#Uses o mliisensor reaote sens'ng in forest and range
inventory. *2uoto~rainebtria 21(j;):115-141.

#7his article considers kinds of information that can be obtained
by using thermal infrared and radar imagery in conjunction 'ith con-
ventional aerial photo:raphy. .ach bype of imacery is analyzed in
teras of inveniory of vegetation czlasses, tiuber types (heisht, age
and density), sp:icics comrosition, terrain reatur:s, watershed
boundaries and wuman activity,

50, *Carneg-ie, D. i./Lent, J. D./lolwell, R, M,
#1947 #'he feasibility of determining ranzeland and cropland con- :
ditions by neans of multispectral aerial photoeraphy.
#University of Jali “ornia, Terkeley, 3chool of Forestry.,
USPA Coniract No. 12-18-0,-1-559, .

51, *Carneg.ie, 7. I./loberts, U. i./Colwell, i, W,
#1954 #The range resource. V. 2 (of 3). *University of Calif=-
nrnia, "erkeley, lUimber Resourc:s rorestry lemote
3ensing Laboratory, for "ASA.

52, Carnegwie, D, ils/%ulton, C. ./ :loberts, D, H,, eds.
#1957 #The evaluation of rangelan! resources by means of multi-
spectral inagery. NA3A, Office of Space Sci:nces and
Applications, Arnual lenort for Darth Resources Program. 76 p.

N
L

. ‘los-Arceduc, A,

#19%4 sLe r8le déterninant des ondes aériennes stalionnaires dans
la stricture des ergs sahariens et les formes d'érosion
avoisinantes. (‘he deterai .inz role of stationary acrial
waves in the structure of 3ahar:n ergs and neighboring
forms of 9rosion). #cendéaie des 3ciences, Paris, Comotes
llendus, sér, D, 242(24):2473-2A74, IGA 18.7-450,

#fhe stability and the foras of vertical wind erosion noted on

aerial jaohorriphs are ovidence of the renarkable stability of

th: local atmospheric oscillatory state. It is sug-ested that

vilese ernsion forms could nrovide inforimation about the climatic

evolution during th. Juateraary.
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#Cochrane, G. R,
#1968 #¥Falsc color film fails in sractice. #Piotorranmetric
Engineering 3L4(11):11h2-11)A,
#In Australia color infrared does not show up insect and disease
conditions better than color film, Leaves with heavy cuticle
have greater reflectanc: than mesic types.

#Colwell, R. N,

#1940 #Some uses of infrared aerial photosraphy in the manape-
ment of wildland areas. *Photogramnetric Engineering
261774785,

#5imultaneous aerial photographs of wildland areas on infrared

and panchromatic aerial negative films are compared and discussed,
In general, since subject ~nd atmospneric corditions vary sc widely,
exposures on both types of films furnish a more adequate basis for
the interpretation, Two films for infrared aerial photography and
their uses (including suitable filters) are briefly discussed: (1)
Kodak Infrared Aerographic Film, a black-and-white negative material,
and (2) Kodak Ektachrome Aero Film (Camouflage Detection), a reversal
tripack color film,

Hmm- -

#1951 #Soine practical applications of multitand spectral recon-
naissance. ‘tAmerican Scientist 49:9-35.

#The apolications of the techniques used are described, For example,
multiband spectral reconnaissance may be used to distinguish between
different terrestrial surfaces and types of terrain; for observing
celestial phenomena and events related to them; for studying crop
diseases; and for recording the underwater features of coastal areas,
etvs Techniques mentioned include diffraction analysis, fluorescent
microscopy, autoradiography and integration of several color photo-
graphic images,

Hamm ———
#1965a  #The extraction of data from aerial photography by human
and mechanical means. #Photogrammetria 20:211-228.
#Machinery can be devised for all photo-image characteristics (size,
shape, shadow, tone, texture, pattern and location) but identifi-
cation of objects and Jjudging of significance are better solved
by human photo interpreters,

Hum —mm
#1965b  #Spectrometric considerations involved in making rural land
use studies with aerial photography. #Photogrammetria
20:15-33.
#Although not concerned with arid lands, the paper gives some prac-
tical suggestions for film-filter combinations to brin; out various
landscape features,
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Goluell, 2. ',

€195, derial paotorsraphy of the Harth's surface; its procure-
ment qurl use. \Appllcd Intics 574):383-392,

#Mhe st ted purnose of this article is to (1) nluhllght the ways
in whicn ap)ll‘d witics prints aerial photography of suitable image
juality o b ottained and (2) summarize the kinds of highly use.
ful intormation relative to the Earth's surface that c¢an be obe
Ltalned from such inapery. Applications are briefly and broadly
discussed for cartography, geolosy, soil science, forestry, range
r1anagenent , wildlife managemert, apriculture, hydrology and en-
yineering.

g
W - ---

#.945b  #Uses and limitations of multispectral reote sensing,
In Symposium on Remote Sensing of Environment. Lth, 1966,
Procecdines pPe 71-100., niversity of Michigan, Instltute
of Science and Technology, Ann Arbor., Alsc available as
AD-538 919,
# comprehensive discussion of multispectral remote sensing, bezin-
ning with a brief historical account. An analysis follows each of
the major factors poverning tihe ability to obtain information through
multispectral remote sensing. The paper concludes with several
exanples to illustrate the uses and limitations of multispectral
imagery. It is concluded tiaat multispectral rerpte sensing is a
potentially valuable means of solving inventory requirements,

#¥1968a  #Determining the usefulness of space photography of
natural resource inventory. In Symposium on Remote
Sensing of Enviironment, Sth, 1968, Proceedings p. 2L9-
289, ‘Wniversity of 41chlgan, Instltute of Scicnce and
Technology, Ann Arbor, Also available as AD-A76 327,
#A distinguished authority takes the reader st:p brs step through
space photography and tells how to use it to oLitain tlie greatest
effici>ncy in interpretation as a basis for natural resource in-
ventory,

Stame m—-

#1948b  Aerial and space photographs as aids to land evaluation.

p. 32k-341. In G. A. Stewart, ed., Land evaluation,

Pqpprs of a G310 symposium (orranized in cooperation with)

UN33C0 26-31 August 1948, tlacmillan of Australia,
#If an accurate evaluation of land is to be made, an accurat. inven-
tory of its resources must first be obtained. (Photography of the
land surface, when taken from aircraft and spacecraft, and used in
conjunction with small amounts of direct on-th:-sround observation,
usually provides the best means of making such an inventory. To be of
naximum usefulness, however, this photography must have been taken to
proper soecifications in terms of plotographic film, filter, scale
resolution, time of day and season ¢f year.) In some instances ~ore
than cne xind of photoi» -, 95 needed in order to 1ake an adequate
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inventory of the land's many resources as quickly ini economically
as possible. Acrial or space photography, suitably annotated and
supported with only a limited amount of tabular and textual data,
commonly provides the best neans for presenting such an intesrated
picture to the lund evaluator,

#Colwell, R, N,

#1943¢  #lemote sensing of natural resources. 3cientific Anora
ican 218(1):51-49,

# review of devices now availuble for remnote sensing of natural
resources. Techniques rance throuch the spectrum from the vor:
short wavelengths to the oomparatively lon - wavelrngths at wiich
radar operates, information is ~iven on renote sensing: equipment,
Those which show the most promis~ for the inventory of natural
resources are the conventionsl aerial canzera, the panoranic canera,
the multiband cauera, the oplical-mec . anical scanner, sidelooking
air=borne radar and the gaiila-ray snectromet:r., Tollowiny des-
cription of the sensing equipment and analytical techniquos,
eonsideration is ~iven to some o the ways in which renote sensing
can contribute to the management of natural resources. The pros-
pect is that techniques will evolve into a highly automatic opera-
tion, in which an unmanned satellite orbiting the Tarth will carry
nultitand sensing equipment together wita a computer.

e (ot

#1968e  #Photographic studies and applications of the NASA Earth
Resources Survey Program. EE #¥Carth Resources Aircraft
Program Status Review, II: Agriculture, VForestry and
Sensor Studies, Presented at the NASA danned Spacecraft
Center, Houston, Texas, September 16-18, 1948, p. 28/1-
28/35, Tables.

# rather general introductory-type discussion, hut including

tables covering the feasibility of identifying natural resource

features based on studies in California and Arizona. The various

aspects are well illustrated,

#Colwell, R, N., ed.

%1958d  *Renote sensing of eart! resourcec: special extension
course, Septemier 25-27, 1948. +*University of Califor-
nia, Berkeley. Variois paging.

#n outline of a general bricf extension course on renote sensing,

with some papers (including Colwell's introduction) in their en-

tirety, others in outline forn with illustraticns.

#0olwell, it. N./Clson, D. L.

#1945 #lhermal infrared imagery and its uso in vegetation
analysis by rezmote aerial reconnaissance. In Symposium
on Renote 3ensing of Environmuent, 3rd, 195k, Proce~dings
pe A07-421., University of Jichigan, Institute of
Science and Technology, Ann Arbor. Also available as
AD-A1l 037,
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67,

68,

69.

70,

11,

72,

#Crandall, C. J.

#A simplified discussion of the use of thermal infrared imagery
for obtaining information from military and civilian standpoints.
Examples include some semiearid conditions.

xCooper, C, ¥,

#1965 wPotential applications of remote sensing to ecological
researchs In Symposium on Remote Sensing of Environment,
3rd, 196k, Proceedings p. 501-606, +#niversity of Mich=
igan, Institute o Sclience and Technology, Ann Arbor,

Also available as AD-O1L 032,

#A summary of peneral state of kncwledge, Important properties

potentially measurable by remote sensing techniques include leaf

area, volume, weight and chlorophyll content of vegetation; water
content of goils and vegetation; depth and density of snow. Multiw
band sensors are essential,

*Corriher, H. A-/BYTOH, B‘ O‘

#1965 #A bibliograply of articles on radar reflectivity and re=
lated subjects; 1957-196L. +#Institute of Electrical and
Electronics Engineers, Proceedings 53:1025-106l;,

#1120 references for the time period 1957-196L4, Includes an author

index,

*Cortright, E. M., ed,

#1968 #Exploring with a camera, U, S. National Aeronautics
an? Space Administration, Washington, D, C., NASA SP-168.
214 Fe
#A review of flights and hardware up to Arollo, Excellent photos
of arid regions show possibilities of vatellite photography where
¢loud cover is low, Arid regions offer greatest possibilities for i
studies of landscape features. i

#Cculson, s Le

#1966 teffects of reflection properties of natural surfaces in
zerial reconnaissance, #Applied Optics 5(1):905-917.
#Basic irformation on reflectance of soils and vegetation including
desert soils and sand., Gives e*dence of the possibility of using :
reflectance t¢ distinquish lanuscipe features, }

#1963 #Advanced radar map compiletion equipment, #Photogiram-
metric Engineering 29{6):947-955.

#Studies have been compieted showing the feasibility of mapping

from radar photographs.

#Current, I, B,

#1967 #Sensitometry in color aerial photoagraphy, #Photogram-
metric Engineering 33(10):1143-1150,

#Sensitometry is useful for the practical determinaticn of film

speed and setting correct exposure, control of processing conditions,

=}j0=
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adjustmen® of colar balance and control ol printine,

Wurtis, L, ¥,
%1262 x50il classification and pho*to interpratation, In
=3ympos lum on Photo Tnterpretation, Delft, 362, Trans-
actions p, 193=158/Tnternational Archives ¢. 100«
grammetry, 1h,
#50il classifization in 1se in 1962 will have to be chanead for
best results from aerial surveys.,

#Davis, A./Viezee, 4,

#1961k #A wmodel for compnuting infrared transmission throurh
atmospheric water vapor and carbon dioxide, *Journal
of 3eophvsical Research 69:3735-37%h,

#Too far removed from operational activitiss and hence of little

direct value in military ceosraphy.

#Davis, C. K./Heal, J. T,

21963 #Descriptions and airpnoto characteristics of desert
landforms. +Photogrammetric Enpgincerins 2.1)1):621-
7 > ) /7
631.

#A pood brief discuszion of desert landforms and their character-
istic appearance on aerial photographs, Landforms inclade (1)
river floodplains throurh flowins streams, (2) strachural »lains,
(3) playas, (L) desert flat, (5) alluvial fans and bajadas, (6)
pediments, (7) desert domes, (f) desert mountains, (9) dunes and
(10) drainage. All are illustrated - information discernible from
standard black-and-white photorraph at scales of 1:7%7,200 and
1:40,000 is discussed.

¥Davis, J. M.

#1966 dlses of airphotos for rural and urban planning, 1, S,
Department, of Azriculturz, Agriculture Handbook 315,
39 p.

#*This handbook describes ways in which air pholos can be used to
obtain information of value to nlanners and others interested in
terrain and cvlture features, It also provides information on the
availability of 2ir photos in the ", 5. and how to obtain them,

#Delancie, R./3teen, W, W,/Pippen, R. ..
#1957 #Quantitative evaluatinn of photo interpretation keys,
#Photogrammetric Engineering 23(%):858-85L,
#The use of dichotomous and selective keys, if well orcanized,
pives approxisately the same results for aerial ovhotozraphy,
and are independeni of the experience of the obsarver,
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80.

81.

82,

nhellwie, L, ¥,

1968 *Pluces and minuses of radar in geclogical exploration,
In #llarth Resources Aircraft Program Status Review, I:
Geolosy, (cosraphy and Sensor Studies, Presented at the
NASA Manned Spacecraft Center, Houston, Texas, Ueptember
16-1%, 1958, p, 1h~1 to 1h=17; appendix, p. \1«A25,

*The most unique contribution of radar will be at a maximum in

remote and poorly mapped areas of the world where regional rather

than a detaiicd picture is desired, and where climatic conditions
are all adverse to ground and aerial photographic investigation,

#Dellwim, L. F./iirk, J. N./4dalters, R. L.

»1966 #The potential of low resolution radar imagery in regional
ceologic studies, *Journal cf Reophysical Research 71(2C):

#The value of low-resolution radar imagery for regional geologic
studies lies in its lack of detail which allows the geologist to
establish recional relationships. Example is in the Arkansas Ozarks.

+Dellwig, L, F./Macionald, H, C./Kirk, J. N,

#1968 #The potential of radar in geological exploration. In
Symposium on Remote Sensing of Environment, Sth, 1968,
Proceedings p. ThW7-763. *Ainiversity of Michigan, In=
stitute of Science and Technology, Ann Arbor., Avail-
able CFSTI as AD-676 327.

#Radar has its greatest potential in regional studies where ter=~

rain or climatic conditions are adverse to either ground or aerial

photographic investigations,

#Deliwig, L, F,/Moore, R, K,

#1966 #The geclogical value of simultaneously produced like-
and crcss~polarized radar imagery., sJournal of Geo-
physical Research 71(1l):3597-3601.,

#Remote sensing of Pisgah Crater area in California shows the

value of simultaneously produced like~ and cross-polarized imagery,

providing the geologist with information not attainable from only
like~polarized radar imageiy,.

#Denny, C. 3,./et al.

#1968 *#A descriptive catalog of selected aerial photceraphs of
geologic features in the United States, I, 5. Geologi-
cal Survey, Professional Paper 590. 79 p.

*This catalox lists and describes 317 sets of aerial photosraphs

(9= by 9-inch contact prints) available for purchase from the U, S,

Geolosical Survey, tost sets are of vertical photographs and pro-

vide stereoscopic coveraye. The features shown are listed in an

index. Information given for each set includes location, scale and

date of photorraphy, a brief description of the features illustrated

and reference te a geclegic report and topographic map of the area,
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83. *Di_etz, R, Sn

#1947 »Aerial photorraphs in the geolegical study of shore fea-
tures. #Photogrammetric Fngineering 13(hL):537-5L5.

E W'nder prope:r conditions photos may penetrate 10 to LO feet in

coastal water and 4O to 100 feet in oceanic water., OSubmerged fea-

tures show up well from the air, .'ilm scnsitive to short wave
lenrths should be used,

84, *Dill, H. W.
#1967 #lorld-wide use of airphotos in agricvlture. USDA Agri-

culture Handbook 3Ll 23 p.

#This bulletin was prepared for NASA as part of an overall study

tc appraise potential benefits from obtaining land=-use and othor

agricultural data from Farth-orbiting satellites, Arid areas in-

cluded are Australia, Chile, India, Kenya, Mexico, Morocco, Peru,
South Africa, Sudan, UAR, and US,

85. *Dmitrenko, V. P./et al,

#1967 #K metodike aerovizual'nykh agrometeorologicheskikh

nabliudenii (Methods of visual czrometeorological ob-
servations from the air). #Nauchno-Issledovatel'skii
Gidrometeorolcgicheskii Institut, Trudy 68:7L-86,
#*Description of principal cropc and of stages of their development

and a method of evaluating conditions of plants by color, density
[ . and spottiness.,
E

86.

#Doverspike, G. E./flyn, F. M./Heller, R. C.
#1965 #Microdensitometer applied to land use classifications,
#Photogrammetric Engineering 31:294-306,
#Color density alone does not seem to offer a solution to differen=-
tiate land use. Microdensitometer can be helpful but more research

is needed., Results of comprehensive color photo studies outside
of arid region are reported.

87. #Draegsr, W, C,

#1968 *#Wildland resource inventories under the NASA Earth Reoourcee

Survey Program. In #Earth Resources Aircraft Program Statu
Review, II: Agriculture, Forestry and Sensor 3tudies. Pre-

sented at the NASA Manned Spacecraft Center, Houston, Texas,
September 16-18, 1968, p. 35/1-35/10.,

*Test site out of arid region, but somne of the results have appli-
cability to arid areas., Cmphasis is on multispectral black and
vwhite photography for color-enhanced imagery by projecting black
and white negatives of several spectral bands through filters of
various colors on a translucent viewing screen, The composite

color image thus formed is photographed in colur from behind the
screen and reproduced in color print form.

88 #Drayson, S,
#1969

R.

#Investigation of atinospheric absorption for remote
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sensire applications, #Miniversity of Michipan, Collere
26 pe  DHa18L 230,
“The report discusses the need for an understanding of atmospheric
absorpticn processes in the interpretation of remote radiance mea-
surements, Jopecifically included are absorption by tre 15 micro-
meters m carbon dioxide bands, the 1h micrometers m ozone band and
tho oxyiren A<band,

89, #luddek, M,
+1967 #Practical experience with aerial color photosraphy.
*Photogrammetric Fngineering 33(10):1117-1125.
#Discussion of "Wild" cameras and various lenses and films,

90, *Edgerton, A, T,

#1968 #Fngineering applications of microwave radiometry. In
Symposium on Remote Sensing of Environment, 5th, 1968,
Proceedines p, 711-72Lh, *University of Michigan, Insti-
tute of Science and Technolegy, Ann Arbor. Also availa-
able as AD-676 237,

#5tudies with ground-based unit demonstrate that a definite re-

lation exists between the radiometric brightness,temperature and

moisture content of soils, This relationship can be used for

qualitative estimates of the bearing strength of cohesive soils.

91. #fllermeier, R. D./Simonett, D. S./Dellwig, L. F,

#1967 Hise of milti=-parameter radar imagery for the discrimina-
tion of terrain characteristics, #Institute of Electrical
and Electronics Engineers, International Conveation Record
15(2):127-135, NASA Contract NSR 17-00L-003. ZRES Report
61-19,

*Horsefly Mountain, Oregon, is part of study on the use of radar

image combination and enhancement techniques for the discrimination

of terrain characteristics using multiple polarization radar images.

92, +Entres, 5. L.

#1969 #Earth resources satellites., #Royal Aircraft Fstablishe
ment, Tarnborouch, England, Report RAE=TR~69219, 88 p.
Available as AD-703 297,

*Operaticnal and technical aspects of earth resources satellite

projects are discussed. Attention is concentrated on problems of

orbital sensing of electromagnetic earth radiance in the visual,

infrared and microwave recions, A list of organizations ensaged

in relevant branches of science and technology together with biba-

lioeraphic references are avpended.
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93, #Enzmann, . D,, ed.

#1966 #Planetolosy and space micsion planning. New York Academy
of Sciences, Annals 140(1):1-683, Maps.

#Forty-nine contributions by various authors to a conference on
Planetology and Space Plannine, November 3L, sponsored by New
York Academy of Sciences. Contents: Section I: Environments;
II: Signatures; III: Technology; IV: Mission Plannin¢, Vostly
concerned with space. The article by Paul D, Lowman, entitled
"Photography from Space - Geological Applications", p, 99-100,
discuss Mercury and Gemini photographs.

9)-10 *Esten, R. De.
#1964 #Automatic photogrammetric instruments. #Photogrammetric
Enginzering 30(}):5LL <556,
s#Developments in automatic instruments are discussed and illustrated,

95. silstes, J. E,
¥1966a  #Some applications of aerial infrared imagery. #Association
of American Geographers, Annals 56(L):673-682.
#The applications of infrared imagery are discussed including geo=-
logical features, hydrographic features and vegetation, Illustra-
tions include arid areas.

96, *—== ===

#1966b  #Some geographic applications of aerial infared imagery.
In Symposium on Remote Sensing of Environment, Lth, 1968,
Proceedings p. 173-181., #University of Michigan, Institute
of Science and Technology, Ann Arbor. Also available as
AD-632 919,

#This article briefly discusses in simple language infrared imagery

as a tool to aid geographers and others to obtain information on

climatology, hydrology, physiography, vegetation resource develop-

ment, urban and rural land use., A good article to provide a general

view of the subject for the nontechnical reader,

97. #Feder, A, M.

#1960 #Interpreting natural terrain from radar displays., #*Photo-
grammetric Engineering 26(li):618-5630,

#h zood discussion of the capabilities of radar, including the fol-
lowine seven: (1) compositicn and conditions below visual :reck and
soil. surface of terrain can oc read. (2) Vegetation can be penetrated
and subsurface information obtained. (3) Terrain - surface materials
can be determined down to small gravel-size and finer materials can
be inferred. (L) Moisture content of terrain can be determined when
temperature data are available. (5) Temperature can be determined
when moisture content is known. (6) Metallic content of surface and
near surface materials can be determined, (7) The properties of a
siiow cover can be read, or the terrain beneath the snow,
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100,

101 .

102.

*

*Feder, A, e

21Y03 %Programs in remote sensing of terrain. 1ln Symposium on
flemcte Sensing of Environment, 2nd, 1962, Proceedings
Pe 91=03, niversity of Michigan, Institute of Science
and Technology, Ann Arbor. Available CFSTI as AD-299 8hl.
#A review of programs with little specific application.

*Fiore, C.

#1567 %*Side-looking radar restitution. ¥Photogrammetric
Engineering 33(2):215-220.

#3asic discussion of an engineering model for correction of geo-

metric distortion involving two data collecting flights and

special processing techniques.

¥Fischer, W. A.

%1958 +#Color aerial photography in photogeologic interpretation.
*Photogramnetric Engineering 24:545-549.
*The U.S.Geological Survey is conducting continuing investigations
of the geologic uses of color aerial photography, including study
of color photographs of Torrance Station SE quadrangle, located
approximately 100 miles southeast of Albuquerque, New Mexico. Some
geolopic features are recognizable locally on conventional black-
and white photograpns but cannot be traced with assurance. These
same features show more continuity on black-and=white prints made
from the Aero tktachrome film, and evidence rmuch more continuity and
clarity on full color photographs. New developments in films, len-
ses, and color measurement devices make the future applications of
color aerial photography to geologic study even more promising than
they are now.

#1962a  *An application of radar to geological interpretation. In
Symposium on Remote Sensing of Environment, 1lst, 1962,
Proceedings p. 112-11L. *University of lMichigan, Institute
of Science and Technology, Ann Arbor. Available CFSTI as

*An exanple showing possibilities of geological interpretations of

radar imagery.

| T

*19629 #Color aerial photography in geologic investigations: some
results of recent studies. +Photogrammetric Engineering
26(1):133-139.

*Color aerial photography has many geologic applications, particular-

ly in the study of: 1) areas having relatively heavy tree cover in

which ground detail is illuminated by the scattered blue light not
normally recorded on black~and-whi te photographs; 2) areas underlain
by different colored rocks that would generally photograph with simi -
lar gray tones; 3) underwater features, because of the penetration of
water by blue light and resultant illumination of features at depths

446




as great as 80 feet; L) surficial features, such as gravels of
slightly different colors and ages; and 5) other areas where color
di fferences or shadow illumination is important.

103. +#Fischer, W. A.

#1966 *Geologic applications of remote sensors. In Symposium on
Remote Sensing of Environment, Lth, 1966, Proceedings p. 13-
19. *University of Michigan, Institute of Science and
Technology, Ann Arbor. Available CFSTI as AD-638 919.

#A statement of major problems in the application of remote sensors

to geology includes a chart showing anticipated geologic applications

of remote sensors.

10k, === ——-
#1967 #Satellite detection of natural resources. +*Advances in
the Astronautical Sciences 21:399-409. SWRA 1(7)R202906
67A. International Aerospace Abstracts 19(30)A67 356 55.
*Analyses of Gemini and Nimbus photographs have demonstrated that
some features known to he associated with mineral depcsits are visible
from orbital altitudes. The benefits resulting from programs of or=
bital observation include: 1) significant improvement in the preci-
sion of natural resource inventories by increasing the knowledge of
the size of sedimentary basins and the thickness of strata and the
character of the structures within them; and 2) fundamental sdvances
in knowledge of the Earth's crust, its shape, mass distribuvtion, and
magnetic qualities.

105, Hemm —mm

#1968 *EROS, viewing the Earth from space. *GeoScience News
1(3):16-19. ANAG 48-00352.

*From the Gemini and Mercury program came images of the Earth that
can aid in regional classification of landforms and recognition of
large subtle anomalies. They show that dynamic phenomena are obser-
vable from space, and that small scale images have value in resources
planning. A photoimage map was compiled of a third of a milliion
square miles in Peru, Boliva, and Chile, and the features shown are
discussed. An observation satellite in orbit will allow study of
the effects of earthquakes and volcanoes.

106. +#Fischer, W.A./Ray; R.C.
#1957 #Geology from the air. *Science 126:725-735.
#Methods and equipment available for aerial surveying and photography
are discussed. High-zltitude (30,000 feet) pholography has been de-
veloped so that areas of 50 to 100 square miles in exteni can be
covered. All details detected on aeriel photcgraphs can be measured,
the accuracy of measurement being dependent upon the scale of photo-
graphy selected. Study of stream patterns shown >a the photographs
reveal underlying structures. Color aerial photcgraphs also often

reveal features not visible on black-and-white pictures of the same
terrain,

7=




107. =Francis, it. E.
+1%70 sGround markers aid in procurement and interprztation of
larre~scale 70 rm aerial photography. *Jcurnsl of Range
Hanagerent 23(1):00=08,
#sutcher paper, surveycr stakes, lath strips, plastic letter number
codes, paper plates, ana drep-panel markers were tested and found
useful for photosraphy at 1:600 to 1:2,400.

106, +Frey, id. T,

%1967 sAcricultural application of remote sensing: the potential
from sprace platforms. +U.5.Department of Agriculture,
Economic Research Service, Agricultural Information Bulle=-
tin 328.

+*A discussion of the state of the art as applied to agriculture.

Includes intformation on the feasibiliity of various sensing activities

for varicus arriculiural features and condit.ons.

109a ’:"Fritz, ive Jo

#1907 *Optimum methods for using infrared-sensitive color films.
*Photogrammetric Engineering 33(10):1128-1138.

skodak kktachrome Infrared Aero Film, Type 6443, is discussed as a
renote sensor foi applications as diverse as aerial reconnaissance
and the detection of disease and pests in agricultural crops.
Descriptions are given of the film and scene characteristics, along
with metnods of keeping, exposing, and processing to produce photo=-
graphs with the highest information content.

110, +*Fry, B.../hohrhardt, R. k., eds.
#1963 #*A guide to information sources in space science and tech-
nology, v. 1. *Interscience Publishers, New York. 579 p.
+#Designed to give sclentists, research managers, administrators,
engiineers, information specialists, librarians, students, and the
informed public up-to-date and comprehensive coverage of all signi=-
ficant sources of information, published and unpublished, of domestic
and foreign origin on space science and technology. This iy an ex-
cellent source book covering specialized information centers and
services, references, and all phases of technology.

111. +«Futran, S.
1967 ¥Evaporograph: thermal mapping in color. #*Optical Spectra
1(3):61-63. NGA 19.6-96.
%A discussion of methods of cbtaining radiation imagery.

112, *Galneder, M.
#1567 *Aerial photoyraphs: the first hundred years, #Special
Libraries Association, Geography and iap Division, Bulletin
¥A good sumr-ry of histerical development of aerial photography.
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113.

114.

115,

115,

117,

#Garrison, W, L./Alexander, R./Bailey, W./Dacey, 4. F,/darble, D. F.
#1965 #Data systems requirements for geographic rescarch., In
Goddard Memorial Symposium, 3rd: Scientific Experiments for
Hanned Orbital Flight, Proceedings p. 135-151. North-
western University, Department of Geography, Technical
Report 1:139-151, ONR Task No, 389-1L2, NONR 1228-35,
#This is a methodological paper on the use of renote sensing equip-~
ment and the systems involved for reopraphic data gathering.

#Gates, D. i,

#1965 #Characteristics of s0il and vegetated surfaces to reflcc=
ted and emitted radiation., In Symposiwn on Remote 3ensing
of the Environment, 3rd, 198l;, Proce:dings p. 573-500,
#University of 'lichigan, Institute of Science and Technolo=-
gy, Ann Arbor. Available CF3TI as AD-AlL 032.

#A good discussion of the imager; characteristics of reflected and

emitted radiation, :ith emphasis on ecnergy exchange =nd energy bud-

gets basic to the interpretation of aerial photos of vegetated

surfaces.,

#Gates, D, 11,/Keegan, H. J./3Schleter, J, C,/Weidner, V. R,

#1965 #Spectral properties of plants. sApplied Optics L(1):11-20,

#A basic discussion of the spectral properties of plant leaves and
stems for ultraviolet, visible and infrared frequencies. The spec-
tral reflectance, transmission, and absorptance for certain plants,
including desert plants, are listed,

#Gawarecki, S. J,

#1968 #Infrared survey of the Pisgah Crater area, 3an Bernardino
County, Californiz: a geologic interpretation, In :larth
Resources Aircraft Program Status Review, I: Geology, Ceo-
graphy, and Jensor 3tudies, Presented at !IASA lManned
Spacecraft Center, Houston, Texas, September 15-18, 1953,
p. 10/1-10/38,

#Infrared imagery in 8 micron-ll micron band provided useful infor=-

mation *n complement data obtained from ground studies and from

aerial photograrhy. Best information obtained from flights after sun-
set, Infrared sensing brings out features not readily apparent in the

visible spectrum, and many valid conclusions can be reached with a
minimum of field verification.

#Gawarecki, S. J./Lyon, R. J. P./lordberg, W.
#1965 #Infrared spectral returns ani imagery of the earth fron
space and their application to geologic problems. In
P, C. Badgley, ed., Goddard .lemorial Symposium, 3rd,
Washington, D, C., 1945, Proceedings. +*American Astronau-
tical Society, 3ci'mce and Technology Series l1:13-33.
#Remarks on results obtained from a tligh Resolution Infrared Radioc-
meter (HRIR) on Nimbus I and discussion of potential capabilities
of satellite infrared sensing.
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sGeastad hiydrepraphy.  “Photcprammetric Ensineering 34(1):
=50,

*Culor photeag,raphy will provide a means for more rapid acquisition
of' nearshore creas. Jatellite photosraphy in particular can provide
acquisiticon of intfemation for remote areas.

“ierlach, A. C.

%1965

*Advances in geopraphic and thematic mapping applications
of remote sensor data. In Symnosiur on Remote Sensing of
Environment, Sth, 1968, Proceedings p. 191-196, *Univer-
sity of Michiran, Institute of Science and Technology,
Ann Arbor. Available CFSTI as AD-676 327.

#A discussion of what is being done at varicus institutions, with
ttle specific information.

“Ghose, 3./Fandey, S./singh, S.

*1966

*Studies in photorrammetry: geomorphic studies of Sojat
from aerial photographs to delineate land forms. #Indian
Society of Soil Science, Journal 14(1):9-12, BIGENA
E68-0L3L8.

#*Land form urits demarcated are flat-topped hills of sedimentary
formations, piedmont fringe, nearly level clder alluvial plains,
flood plains, and river bed.

“Ghose, B./3ingh, S,
3 H

#1905

*Observations on geomorphclogy and land use of Kitnod vii-
lage (Rajasthan): aerial photo interpretation and analysis
of land. *Geographical Review of India 27(3):1L45-156. ‘iaps,

#iillis, J.E./Leestma, R.A.

%1565

s+research for the development of an earth atlas based on
viewing the Earth from space with varicus remote sensors
and the applications for global planning. In P. C. badgley,
ed., Goddard MHemorial Symposium, 3rd, Washington, D. C.,
1965, "roceedings. %American Astronautical Society, Science
and Technology Series L:235-2lk.

%A discussion of the potential of satellite sensing for preparation
of syncptical maps and atlases. Includes a brief review of the
state of the art.

*Gimbarzevsky, P.

1966

*Land inventory interpretation. #*Photogrammetric Engineer-
ing 32(6) : 96’( '9760

*Canadian study not directly applicable to arid lands.

#Grebau, W. E.

#1967

“Jerraln analysis for military geography "ntelligence.
“Arrmy Hesearch and Levelopment 8(11):18-20.

#A rencral metiodolorical statement of what is necessary for terrain

analysis

for military - ~r.ophie intelligence. A diagram showing the

flow of inferration lurcuph - ideal terrain evaluaticn system is pro-

vided.

-50-




125. #Hackman, R. J.

#1967 *ecloyic evaluation of radar imagery in southern Utah.
#U.5.Geclopical Survey, Professional Paper 575-D:l135-142.
Alsc cited as *.S5.Geoloyical Survey, Technical Letler
NACA-50, 1966, 16 p. ANAG(1966)0L383,

*iladar imagery has some advantages over conven*ional aerial photio=-

graphy: 1) it snows a view of a larger area than a single aerial

photo; () surfacc arezs cov =d by clouds can be recorded; 3) it

shiows greater topographic 4l because of shadow enhancement; L)
it is not restricted on n of shadows as the direction of
flight controls the dire. f shadcw enhancement; 5) it depicts

some geolopic faults not vis.iie on aerial photos; 6) it provides
some rock signaturcs; and 7) it makes some Juaternary alluvial de-
rosits rore discernible than un aerial photos; however, it does not
differentiate between surficial windblown sand and sandstone.

126, +Hemmond, it.

*1967 *Air survey in economic development. *American El:evier,
vew York. 246 p., maps.

*Contains chapters on the scope, techmigues, and instruments for air

survey, as well as on the cameras and plotting equipment and air-

craft. Based on black and white photography.
id¥. +#dannah, L. U. et al.

#1906 *lhe experimental evaluation miltisensor intelligence sys-
tens. Final report. *American Institute for Research,
sdttsburgh, under Contract AF 30(602)-3223. RADC-TDi-6l-
160. 129 p. Available CFSTI as AD-0602 637. STAR N6L-26167.

%h series of experiments designed to investigate critical problem

areas ia e presentation of multisensor intelligencs: imapery, was

cesigles @it ls presenved here. The ¢roup of sensors considered in-
cludes a panoramic canera, an imagie=forming side looking radar sys-
tem, and an image-forming infrared sensing system. The individual
problems were studied in tne context of the complete multisensor in-
telliizence collecting and evaluation system.

126, *Hawlkins, J.K./Kunsey, C.J.

#1963 #Automatic photo reading. ¥*Photogrammetric Engineering
29(kL):532~6L0.

#An optical system combined with the use ul photographic film in a
multiple stage nonlinear decision process is described. The image
resolution attainable with photography is largely retained, while
the complex logical decisionspossible with electrenics are readily
performed.

129. *Hemphil., W. R.
#1958 *Small-scale photographs in photopeologic interpretation.
#Photogrammetric Engineering 24:562-567.
#The advantage of small scale 1:50,000 or smaller for some geologic
features is pointed out. The main feature is the larger area coverad
vermi tting greater continuity of observation.
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130, lemphill, W, R

#1968 #Application of ultraviolet reflectance and stimulated
luminescence to the remote detection of natural materials.
Ia stfarth Resources Aircraft Program Status Review, I:
yeolozv, Geograrhy and Sensor Studies, Presented at the
NASA Manned Spacecraft Center, Houston, Texas, September
16-18, 1968, p. 19/1-19/22,

*Carbonate rocks and evaporite deposits, water, snow, concrete,

and metallic objects, especially aluminum, are strorgly imaged

on ultraviolet imagery, but outdoor methods of measuring reflect-

ance have not developed to the point of dependability.

131. +Hemphill, W, R./Danilchik, W,
+1968 #3eologic interpretation of Gemini photo. #Photogrammetric
Engineering 34(2):150-15L.,
#Geolonic features are discernible on a color photo taken with hand
held Hesselblad camera of a 7,000 sq., mi, semi-arid area in West
3 Pakistan., Author thinks better results would be obtained with
] cclor infrared.

vy

132, *Hodgin, D. M.
¥ 966 #The characteristics of microwave radiometry in remote
sensing of environment. In American Society for FPhoto-
grammetry, Selected papers on remote sensing of environe
ment, Pe 157-166¢
#A brief statement of the state of the art and an outline of poten-
tial applications,

133, stHoffer, R. M,/Holmes, R. A./Shay, J. R.

#1966 xVegetative, soil, and photographic factors affecting

tone in agricultural remote multispectral sensing. In
: Symposium on Remote Sensing of Enviromment, Lth, 1968,

Proceedings p. 115-13L, #niversity of Michigan, Institute
of Science and Technology, Ann Arbor. Available CFSTI as
LD=638 919,

¥Although studies were conducted in a non-desert area {Indiana),

they bring out the multispectral sensing possibilities of distine

quishing vegetation that might be applied to desert conditions,

13l, #Hogan, G. D./Townsend, M, R,
#1967 #Interrogation, recording and location system. #World
Meteorological Organization, Technical Note 82:315-328,
M3A 19.5-112,
»This article is a description and discussion of a satellite for
simultaneous position fixing and data collection known as Intere
rogation, Recording and Location System (IRLS), which is being

E developed by the Coddard Space Flicht Center of NASA to be launched
early in 1968,
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#llolnes, D, A,
#1948 #The recent nistory of the In:us. eographical Journal
134(3)$367-332. aps.
#This paper outlinzs the probatle courses of the ftiver Indus through
the former province of Sind, 'lest Pakistan, over the past 2000 years,
using the evidence obtained from aerial photlographs.

#lolnes, R. F,

#1967 #tngincering materials and side-looking radar. s#’hotogram-
metric Engin-oring 33(7):757-770.

#in interpretation of conventicnal and radar imapgery taken simultan-

eonsly has shown that the recognition ol diagnostic patterns of ve-

getation, geology, drainage, land use, and landforms will enable an

experienced soil sci.ntist to make a reasonatle asessaent of rezional

englnecring surficial material conditions,

#ilolter, i. R.
#1967 *Igfrared and multispectral sensing. #Biosci.nce 17(5):
375-383.

#\ brief introduction to infrared pictorial sensing for biolozists,

sHolter, 4. R./Nudelman, S./Suits, G. H./Wolfe, . L./Zissis, G. J.

#1962 *ﬁ;ndamﬁntals of infrared t:chnology. ifacmillan, New fork.
Pe

#This book contains L major sections: (1) basic radiation concepts,
sources and th.. nature of the radiation processes, radiation measure-
ments, and transmission through various media, with particular em-
phasis on the Earth's atmosphere. (2) optics, optional materials and
optical instruments. (3) appropriate sclid-state physies. (L)
applications and design procedures applied to typical problsms. In-
frared photography is not included. There is an extensive bibliog-
raphy, and information sources are listed in an appendix,

#Honea, R. Bs/Prentice, V. L.

#1968 #Selected bibliography of remote sensing. U, 3, Geo=-
logical Surver, Technical Letter MA%A-129. 35 p. NA3A-
OR-101L5%, STAR N69-28377. Available CFSTI,

#4 selective bibliography of publications pertaining to geographic

applications of remote sensing teciniques with special reference

to land use classification and analysis. Includes 1list of pjublica=-

tions of introductory naturc, technical publications, land use in-
vestigations using remote sensing techniques, and a bibliography
of literature pertaining to data handling and autcmatic .iata pro-
cessing techniques.

¥*Howe, d. H. L.
#1958 #Procedure of applying air photo interpretation in the
location of ground water. tPhotogramnetric Ingincering

2h(1):35‘h90
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iethodolorr based on examples outside the arid zonc.

141, +lowe, R. He L.

#1960 #The application of aerial photographic interpretation to the
investiration of hydrolozic problems, #Photogrammetric
Gnmincering 26(1):85.95,

“A rather general discussion covering everything from water quality,

pround water, water bearing patterns and drainaze systems to evalua-

tion of the water potential of an area., The examples are outside of

the arid zone. (Indiana)

tho '?'-'Imes’ iite Bo

#1968 #An interpreter's perspective on modern airborne-radar
imagery. In Srmposium on Remote Sensing of Environment,
Sth, 1968, Proceedings p., 107-122, *University of Mich-
igan, Institute of Science and Technology, Ann Arbor.
Also available as AD-676 327,

#An excellent discussion of radar; what it can do, and the mechanics

of radar imagery in a very readable presentation for those who have

little knowledge of radar,

1h3. #International Council of Scientific Unions. Committee on Space Research
(COSPAR), Working Group VI,

#1967 #5tatus report on the application of space technolozy to
the World Weather Watch, June 1967. Submitted to COSPAR
X, London, 1Lh p. Note: This is bound in: Study Confer=
ence on 3lobal Atmospheric Research Programme (GARP),
Stockholm, June 28-July 11, 1967, Report of the Conference,
Sponsored by ICSU/IUSG = Commitiee on Atmospheric Sciences,
COSPAR, and the World Meteorological Organization., Issued
1967, MGA 19.8-37.

#Reports of 3 panels on: 1) Data requirements for global weather

observation and prediction experiments; 2) Remote sensing of meteor-

ological parameters with satzllites, and 3) Data collection from

atmosoheric and surface platforms via a satellite,

1Lk, #Ionesco, T./Selod, Y.

#1967 ¥L,'utilisation des photographies aériennes pow la carto-
graphie de la végétation du Maroc (The use of aerial photo-
graphs in establishing veretation maps of Morocco).

#Al Awamia 18:89-102, A L9(L)-16802,

#An elementary discussion of aerial surveys and establisiing of

di.fferent vegetation maps: land cover, vegetation types, climates,

pastures etc. Considering the scale, time of origin, quality and
other data about existing photographs, as well as the range covered,
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the scope of interpretation is rather lisited. The present vosz -
bilitles os inturpreting aerial photograpns are indicaled,

i
i
i
3

145, Wacobs-luupt, I,
#1943 #Mros observations over the .editerranzan and North “Lfrica.
In i, Yedler onit J, S, Caskey, Jr., eds., Internulional
Symposiua on dosket and 3atellite dcicorolowy, 1lst, Jasi-
ington, U, C., 1962, Proceedinss p. 323-332. John ‘iley
and Sons, llew York. :
he resulls indicate that observations from sacellites aay con-

tritute to imalting more detailed information available in rezions
¢ 2 convenlional observations are sparse. i

16, wWennings, J. M.
#1948 #Revised 7an of the desert 4 nns of Australia., tAustralian :
Geoprapher 10(5):L0%8-409, ap.

147, #Jones, W. Z,

%1964 #2ibliography of reiote sensing of resources. Prepared
for Zart:. Resources Survey Prozram, 3pace Applicaticns
Program, AR, by #U, S. Arny Corps of fngineers, Ti.
Dolvoir, Virginia. L0 p.

#i compilation of references that have ajpeared tetwecn January

194C and June 1966 in the open literature, excluding geonaysi.cs,

meleorolezy, and the tecanical aspects of electromagnetic sensing,

S

g

148, #fent, B, ..
#1957 #ixperiment in tie use of color zerial photograpius for
aeologic study. *P.otozrammetric Zug neering 23:365-343,
#Primarily concurns field evaluatinn stulics of aerial nlotoziaphs
for tliree test areas in arid parts ¢f California and Nevada. Iden-
bification of various geoloric features is discussed. Results
showed pronise for tihis approach,
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1)49. *Kem, Ce Do
#1953 #Desert soil teperatures and infrared radiation received

3 by Tiros III, *Journal o” thie "tnosperic Sci:znces 20(2):

3 175-173.

: #Theoretical discussions not of direct valve to military ceography.

- 150, s#tharin, N, O./Wurberdyev, K./Serkhanov, I
#1969 ¥Aerial metaods of studying and masping sanis. Translation

«55a
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15k,

1977 article 1a Selskokhozyaistvennoi Nauki ("3SR) 14(6):
0, asailslle C/30T as JPA3-48526,

#In redeas ol wid d erosioi, aeriol nhotography makes it
nagit.le Lo g oaw featwres, sand types, and depree of stabili-
aablon by plonl cover.

i
L]
4]
2

Aonoski, Ce
155 Clater and clowd Lo peratwres measwred from U2 aircraft.
: leteorolo=ical locicty, Bulletin L5(9):581-586.
4 clows bomeratures vith an infrared radistion
l d in a U2 aircraft

eabs of lal
Leraomcter inst

C i’{ O

sKoyntield, J./lasler, A. Fo/llznson, £, J./3uwoai, V. B,

#1967 Photorrepric clomi cliinwlory from H33A IIT ond V comnuter
produced nnsaica. Wlaerlcar ileleorological Soclety, Pulletin
U\lo).u]q ‘333. I7A 19. )-1].)4.

% simple photographic averaging teciinicme using mudtiple exposures

is anplied to T33A III and V computer prodiced wosaics. Several

exarnples showing the distritution of clouds, saww, ice and vegetation

cover Tor typical half montl periods are Jre;cnted and :discussed,

Lar-e scale cloud hende about equalori:l Jry resions as well as

preferred storn tracks are reve:led.

#lorzov, V. L./4rasil'shchikov, L. T.
#1947 #3anoletnye izrereniia indilkatris iarkosti podstilaiushchei
poverkinosti (Aircralt measurenaits of the brightness indices
v Lhe underlying surface)., *ilavi-iia Geofizicheskaia
OuLservatoriia, Leningrad, Trudy 203:70-87. GA 19.1-208,
#"Mo o actaodolegy and results of weasurements of spabial distribution
of the Zarth's surface and cloud Lrigitnass, made from an aircraft
in the -risual and IR regions of the spectrum, are described., The
optical diagran of the receiver of the paotometer-indicatoneter used
ia the iieasurenents is shown. The results of st:tistical analysis
of oscillograns l:ad to tiie conclusion that the reflection of all
aeasured surfaces (Kara~Kum Desert, Kara-"ogaz-Col, Caspian Sea, »nd
the Tolra Delta) is quite anisotropic. The reflzction indices in
tue viseal and near IR regions of the snectrm can differ consi-
dera ly.

wHov 1, A.

#1957 #3ile-looking rador iarsor s, In Symposium on Remote Sensing
of "awironment, 5ti, 1“5), Proceedtn 2s pe 781-785, Aniver-
sity of “ichisan, Instltute of 3cience and Technology, fun
Arbor. Available CP3°T as iD-AT74 327. '

%, discussion of zoveorage in LS states.

wuznetsov, Ve Ve
%L9R9 #Wse of taz properties of the soil cover in tae internre-
talion of rrount -micr on acriadl photogr-pus. Translation




156.

157.

158,

159.

of 1962 publication, available CFSTI as AD-692 627,
»*In addition to the ground water information, this ieport is of
value for identification of soil types and soil-vegetaticn rela-
tionships., The aerial photographs were taken in different land-
scape areas in the Northern Caspian Lowland and Turkmenia.

#Laing, R, W./Pardoe, G. X,

#1969 #A review of remote earth observation technology. Presented

at the #NA'0/3ritish Interplanetary Society, International
Summer School on Farth Jbrervation Satellites, Cambridge,
England, July 14-25, 1969, 23 p, OTAR N70-11275, Avail-
able CFSTI,
#A brief review of the historical backgrcund is [ollowed by descrip-
tions of the various possible instruments and techniques which range
from sensors and infrared devices to radar imagery and photography.
A summary of achievements with difterent satellite orbits at various
heights is given,

*Lancaster, C. W./Feder, A, M.

#1966 #The multisensor mission, #Photogrammetric Tngineering
32(3) :L8l=liok,

#Paper in two parts. I, planning and data aquisition and IJ, pro-
cessing and interpretation, The multisensor airborne reconnaissance
mission is & complex undertaking whose sucess depends on concise
planning and timely execution, Laboratory procedures must empha-
size processing control which ineluvdes data produced by ground
treth teams,

#Lancaster, J.
#1968 #Geographers and remote sensing. #Journal of Geography
67(5):301-310.

#A good general review article with extensive references, especially

suitable for readers with little backeround 'n remote sensing. It

also stresses the application of remote sensing to geograpny, including

items of impcrtance for military geography.

#Larson, D, C./Kuyper, W. H./Latham_  J, P,

#1969 #Interpretation of colors by a television scanning and
waveform system applied to geographic analysis of multi-
sensor imagery., +*%lorida Atlantic University, Boca Raton,
Department of Geography, Technical Report 8 for/Cffice of
Naval Research, Geography B3ranch, NOWR-L761(00). 29 p.
Available CFSTI as AD-69L 06l.

#The purpose of this experiment was to determine if a black and

white television system can be used tc differentiate and identify

colors from the various signal levels which the camera generates
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to produce graytones in television imagery. The system can pick
up and qualify density values that have interpretive significancs,
but complete color identification is beyond the capability of the
system,.

160, «Latham, J. P.

%1962 #Geographic analysis and remote sensing capability. 1In
Symposium on Remote Sensing of Fnvironment, 2nd, 1962,
Proceedings p. 65=79. #iniversity of Michigan, Institute
of Seience and Technology, Ann Arbor., Also available as

#A good discussion of th= advantages of combining the techniques

of the science of georraphy and remote sensing. Geography offers

methodology for optimum returns from remote sensing techniques,

161, *-em ——
#1966 #Remote sensing of environment, 3Geographical Review
56{2):288-291.
#Status of the technology as related to geography. Too general
to be of much use,
162, #*eme —a-
#1967 #Remote sensing papers at the American Association for the
Advancement of Science: impact and implications, #Florida
Atlantic University, Department of Geography, Technical
Report 2 for/Office of Naval Research, Geography Branch,
NONR=!761(00) .
#This report covers role of instrumentation in geograpbic research,
geographic integration of imagery patterns, and a resume of the
E special session on remote sensing held at the 1965 AAAS meeting,
2
i 163, *eem oee

#1970 #Electronic quantification and comparison of geographic
patterns recorded by various remote sensors, and an
evaluation of their contributions to geographic research
and methodology. #Florida Atlantic University, Boca
Raton, Department of Geography, Contract NONR=4761(00),

: Final Report, January 1, 1965 - January 31, 1970. 12 p.
AD=T700 9L7,

#A summary of the basic research program focused upon electronic
guantification and comparison of geographic patterns recorded by
various remote sensors, and their contributions to goegraphic
research and methodology, I% includes eight techical reports
cited with abstracts covering five years of experimentation ana-
lyzing photographic, radar, and thermal IR images via means of an
instrumented system using television scanning, waveform analysis,
and computer processing to establish feasibility of machine cate-
porizing of geographic patterns from integrating data in inmages
from one or more Ssensors,
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16l. #Latham, J. P,/Witmer, R. E.
#1967 #Comparative waveform analysis of multisensor imagery.
#Photogrammetric Enginecering 33(7):779-786.
#An introduction to a research methodology for quantitative
comparative analysis of multisensor imagery and to relate trans-
mitted signals containing geographic information to the actually
occuring geographic pattern,

165, +«Lauer, D. T.

#1967 #The feasibility of identifying forest species and deline-
ating major timber types in California by means of high-
altitude multispectral imagery. Annual Progress Report
to NASA on Remote Sensing Applications in Forestry. 113 p.
NASA-CR-93185. #STAR N68-17L9L. Available CRSTI CSCL 207,

#A systematic analysis wss made of the facters affecting image tone

or color, image detail, and stereoscopic parallax in order to improve

the gquality of remote sensirg imagery. The optimum combination of
factors was determinec for identifying the major tree species and
timber types in selected parts of the world, using imagery taken from
earth orbit.

166, Keee ~em

#1968 #The identification of western forest species by means of
remote sensing. In EBarth Resources Aircraft Program Status
Review, II: Agriculture, Forestry, and Sensor Studies.
Presented at the NASA Manned Spacecraft Center, llouston,
Texas, September 16~18, 1968, p. 38/1..38/16.

#Primary objective of research was to analyze factors governing

the irterpretability of tree species on high-altitude small-scale

imagery. Photographic results of various film and filter combina=-

tions are shown,

167. #Leestma, R. A,

#1966 #Applications of air and spaceborne sensor imagery for the
study of natural resources, In Sympsoium on Remote Sensing
of Environment, Lth, 1966, Proceedings p. 111-113. *Uni-
versity of Michigan, Institute of Science and Technology,
Ann Arbor., Also available as AD=638 919.

s#Manned orbiting satellites equipped with multisensor systems will

offer an opportunity to measure and sense the total land, ice and

water surfaces of the earth., The information can be organized under

a topical geographic methodology to include: atmosphere, biosphere,

hydrosphere, lithosphere, and cnltureesphere,

168, Hew . aee
31967 #A methodology for military geographic analysis., !, S,
Army Engineer Topographic Laboratories, . Belvoir,
Virginia, Technical Report 36-TR,
#This is a methodnlogical report that describes a matrix system
adaptable for eith~v manual or machine use in making a miliitary
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169,

170.

171.

173.

17k,
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geographic analysis. This is presented as a direction for further
research,

*Leirhty, R. D,

#1968 #Remote sensing for engineering investigation of terrain-
radar systems, In Symposium on Remote Sensing of Environ-
ment, 5th, 1968, Proceedings p. 669 «685. sdIniversity of
Michigan, Institute of 3cience and Technology, Ann Arbor.
Also available as AD-GT76 327,

#An excellent review of radar and its potential for investigations

of terrain., The article covers: radar uses, radar systems, radar

theory and empirical measurements, qualitative analysis of radar
imagery and miscellaneous radar techniques, There is a bibliog-
raphy of 26 titles.

#Leonardo, E, S.
#1963 #Comparison of imaging geometry for radar and camera photo-
graphy. #Photogrammetric Engineering 29(2):287-293,
#A discussion of the problems of interpreting radar imagery. An
understanding of the differences between photographic and radar
images is essential for interpreting radar photographs, especially
for smaller objects.

Rmmos

#1964 #Capabilities and limitations of remote sensors. #Photo~
grammetric Engineering 30(6):1005-101C.
#State of science and art in 196L. Includes all major sensors.

#Lepley, L. K.

*196é #Coastal water clarity from space photographs. #Photogram-
metric Engineerinyg 3L (7):667-67L,

#0n a yearly average 85 percent of the world's coastal water is suf=
ficiently clear for the use of an airborne laser fathometer for map-
ping sea floor topography from shore out t0 at least 20 meters depth.
35 percent is clear enough for mapping by color photogrammetry to at
least 20 meters depth and laser sounding to LO meters. LU references.

*Levine, D,, ed,

#1966 #Combinations of photogrammetric and radargrammetric tech-
niques. In Manual of Photogrammetry, Published by American
Society of Photogrammetry (3rd edition), George Banta
Publishing Compary, p. 1003-10L8.

#This is the bible for radargrammetry, covering everything from theory

to specific techniques and devices. A bibliography of 6L references

is included.

s#Lewis, G. K. '
#1957 #The concept of analogous area photointerpretation keys.
%Photogrammetric Engineering 23(5):87L-878.,
#Analogous area keys are based on studies of known areas thought to
be similsr to inaccessible areas,
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175.

176.

177.

178,

179,

#Llaverias, R, K.

#1568 *Bibliography of remote sensing of earth resources for
hydrological applications, J. S, Geological Survey,
gpen-file Report, September 1968, 73 p. NASA=TM-X-

1717,

#This preiiminary bibliography was prepared to acquaint hydrologists

with the basic literature involved in this field, Some of the ref=

erences concern specific hydrological topics or specific remote sen-
sing methods, Other references on vegetation mapping and geology
were included so that the reader can find information on the selec-
tion, processing, and use cf remote sensing data in these cognate
fields. A number of meteorological references were included because
in many remote sensing applications, especislly from carth orbital
satellites, atmospheric effects must be taken into account in inter-
preting the views of the earth,

#Lowe, D, S,

#1968a  *Infrared studies. In *Earth Resources Aircraft Progran
Status Review, I: Geology, Geography, and Sensor Studies,
Presented at the NASA Manned Spacecraft Center, Heuston,
Texas, September 16-18, 1969, p. 51/1-51/17,

#The title is somewhat misleading as most of the discussion has to

do with the operation of multispectral scanners,

#1968b #Line scan devices and why use them. In Symposium on
Remcte Sensing of Enviromment, 5th, 1568, Proceedings
pe 77-101. #University of Michigan, Institute of Science
and Technology, Ann Arbor, Also available as AD-676 327,
#This technical paper summarizes the technological development of
scanners, shews the relationship between scanner performance and
component specifications, and discusses some modification for con-
verting the conventional scanner into quantitative research tool.

*Lowman, P, Do, Jre

#1965  #Space photography, a review, #Photogrammetric Engineering
31(1):76-86.
#A review of the history, present status and capabilities of space
photography. Advantages are wider perspective, potential worldwide
coverage, greater speed, and rapid repetition coverage. Applications
are in geologic and toporraphic mapping, oceanography and other fields,
A chart of space flights from V-2 to Mercury 9 is included. Illus-
trations include arid lands.

#Lueder, D. R,

#1959 #herial photographic interpretation, orinciples and appli~
cations. #McGraw=Hill Book Company, Inc., New York. L62 p.
#An important handbook for everyone interested in aerial photography.
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170,

151,

2]

i,

183,

18L.

sLyon, Re Jo P /Burns, K, A,
%19¢3 »inalysis of rocks and minerals by reflected infrared
radiation, +Fconomic Geology 58(2):27,-28ML,
“Aimed at the moon = of little direct value,

“Lyen, . J. Po/Patterson, J, W,

#1900 »Tnfrared spectral sisnatures: a field geolopical tool.
In Symposinm on Remote Sensing of Environment, Lth, 1966,
Proceedinms pe 215-230, #*University of Michigan, Institute
of Seience and Technology, Ann Arbor, Also available as
ANC36 919,

#Field peolory can be performed by using spectral signatures from

rocks and soils in the 8 to 13 micron wavelength region, Develop=-

ments of equipment are discussed as well as applicetions to terrestri-

al and lunar problems,

“Lyens, ., H,
#1667 #Worest sampling with 70mm fixed air-base photography from
helicopters. %Fhotogrammetria 22(6):213-231,
watudy conducted in drit:sh Columbia. Results indicate that same
techniques conld be used in arid resions, but the cost might be
excessive,

#MacDonaid, H. C./Brennan, P, A,/Dellwig, L. F.

#1967 #ieoloric evaluation by radar of NASA sedimentary test site,
#Institute of Electrical and Electronics Engineers, Trans-
1ctions/Geoscience Electronics GE=5(3):72-78, ANAG(1968)
0530)1:

#This paper presents research in which the investigators studied

similarities and contrasts between panchromatic aerial photography

and radar imagery from the Cane Springs area, Arizona, for which

precise surface geologic data are available, Lithologic and struc=-
tural information is available on the radar imagery which is not as
apparent on the air photography; however, the converse is also true,

Interpretations also reveal the fundamental advantage of multisensor

reconnaissance.

“MacKallor, J. A,
#1968a  »A CGemini mosaic along the thirty second degree of latitude
rom Baja California to Central Texas. #/. S. Geological
Survey, Washington, D. C. 15 p. NASA Order R-09-020-013.
Also ava.lable CFSTI as NASA-CR-95L78. STAR N68-28636.,
#A series of 39 overlappine photographs of the southwestern United
States and adjacent areas of Mexico vas obtained as part of an exe
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periment of the Gemini L mission. 4 1:1,000,0CO=-scale, black snd
white, semi-controlled mosaic was constructed covering about 150,
000-square miles extending along the 32d parallel of north latitude
from the Pacific Ocean to the 100th meridian in west-central Texas,
and averazes about 150 miles in width, Many of the individual rec-
tified photographs can be enlarged to a scale of 1:250,000 with
little or no loss of resolution; such enlargements will be of great
value to earth resources studies., If the anzle of tilt is more

than 35 degrees, some detail in the backsround of the photograph
is lost.

185, #MacKallor, J. A.

#1968b %A photomosaic of western Peru from Gemini photography.
¥, S, Geological Survey, Professional Paper 600=C:169-
173. BIGENA 32(10) E68-12L85,

#A 1:1,000,000-scale mosaic, prepared from photographs taken during

the Gemini IX mission, shows the area from the Sechura desert in

northern Peru to northern Chile and from the Tacific Ocean to the

headwaters of the Amazon, A wide variety of geological features as

well as landslides, roads, snowfields, irrigated lands, jungle agri-

cultural sites, archeolozical sites, and smcke (brush burning) have

been identified on the mosaic,

186, #Malila, W, A,
#1968 #Multi-spectral techniques for image enhancement and dis-
crimination, #Photogrammetric Engineering 3L(6):566-575.
#The use of multispectral techniques can produce increased image
contrasts., They also have possibilities: automatic recognition of
objects through processing and computational techniques,

187, #Martin, A, F.
#1966 #Infrared instrumentation and techniques, #Elsevier
Publishing Company, New York. 180 p.
#Chapter heading:; include: modern infrared spectrometers, inter-
ferometric spectrumeters, miscellaneous instruments, and accessories,

188, Matalucci, R. V./Abel-Hady, M.

#1968 #Infrared aerial surveys in envirommental engineering,
#American Society of Civil Engineers, Sanitary Engineering
Div,n.;zion, Journal 9u(6277):1071-1084, SWRA 2(10) :W)9=-
03744,

#An illustrated review is given of the basic principles related to

the nature of IR radiation and the problems associated with its

atmospheric attenuation. Some of the differences between IR photoge
raphy and imagery are analyzed, and illustrations are used to demon-
strate techniques for locating trermal water pollution by IR sensing,

Stream valleys and subsurface dra‘nage patterns are distinctly shcwn

by IR imagery, which can also be used for locating buried conduits

and utility systems.
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189, sMeAnerney, J. M.
11966 ¥Terrain interpretation from radar imagery. In Symposium
on Remote Sensing of Environment, Lth, 1966, Proceedings
p. 731750, #Iniversity of Michigan, Institute of Science
and Technology, Ann Arbor, Also available as AD<638 919,
*Imagery from high-resolution side-looking radar is a useful tool
in the remote sensing of environment; although resclutior. and defin-
ition are not as gocd as that obtained with visual aerial photog- v
raphy, it has the advantage ove: the latter in that the image is
equally good in daylight and darkness, and can be obtained under all
weather conditions except heavy rain clouds, Trained observers
can describe physiography, geology, soil and cultural features on
the basis of side=looking radar imagery alone.

190, 3McCoy, H. M.

#1968 #Application of radar imagery to drainage analysis. In
#Farth Resources Aircraft Program Status Review, III:
Hydrology, Oceanography, and Sensor Studies., Presented
at the NASA Manned Spacecraft Center, Houston, Texas,
September 16-18, 1968, p. 27/1-27/18.

#Radar imagery offers several advantagess (1) side-looking imaging

radars obtain greater ground cover than vertical mapping cameras

carried at the same altitude; (2) radar systems present more geo-

morphic detail relative to their scale; (3) there is a consistent

relationship between the quantitative data derived from radar and

the data from large-scale topographic maps (1:24,000). The use of
spacecraft makes possible topographic information from areas inac-
cessible to other mapping methods,

191. *McDaniel, J. Fo
#1959  ®Aerial color=-film in military photo interpretation.
#Photogrammetric Enginesring 25:529-533,

#In recent years, color-film has heen and is being used in sharply i
increased quantities for non-military purposes. This paper is

essentially a review o° the factcrs assoclated with the use of

color=-film by the armec. forces., It also describes developments

which may affect its .ole in future intelligence-reconnaissance i
operations, i

192, 3#Mclerran, J. H.
#1967 #Infrared thermal sensing, #Photogrammetric Engineering
33(5):507-512,
#Includes one example from Yuma, Arizona, but is mostly concerned
with Yellowstone Park and cold regions,

#1968 #Infrared sernsing of soils and rocks. #Materials Research 2
and Standards 8(2):17-21,

#The author concludes that there must be considerably more study of

the factors that influence the radiation properties of terrain fea=

i




tures before infrared sensing can be used for surveys.

iS4, sideer, G. Y./Nefetov, X, E,

#1959 s#Interpretation of ~round water of typical landscanes in
Turknenia on aerial photographs. #*Army Foreign Sciznce
and Technology Center, Washington, D. C., Report FSTC-HT-23
19848, 39 p. Translation of 1942 publication available

s CFSTI as AD-A91 5h45,

¥The repo~t gives a geographical description of the natural land-

scapes existing in Turkmenia and the individual landscape elements

in that Soviet Republic: topography, climate, hydrography, soils,
and culture features. Particular attention in this article is
given to the relationship between ground water ani reli.f, vegeta-
tion and scils, and a description of what features serve as indi-
cators of ground water and how these indicators appear on aerial
photographs. Mountains, sandy areas; and techniques are discussed
anong other geomorphological features.
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195, slendez, R.

#1968 Angular dependence of reflected radiation from 3ahara
measured by Tiros 7 in a torquinz maneuver. {niver-

£ sity of Chicago, Department of the Geophysicai 3ciences,
Satellite and lesometeorology Research Project, Research
Paper 73. 17 p. Grant NsG-333; NASA-CR-95361. STAR
6(15)NA8-28002; MGA 20,1256,

#3tatistical analyses were made usiny observations of backscattered

radiation recovded by Channel 3 (0.2 to 4,0 microns) of the Tiros 7

radiometer, as it passed over the Sahara Desert. Three orbits were

selected for this study. In order that the results be consistent

;. the areas involved were classified and labeled according to the

_ 3 terrain, A composite mao of the area was then constructed from

E Gemini II pictures and Nimbus I AVSCS pictures. DBoth closed mode

; scannins and alternating mode scanning have been used in order to

2 : obtain reflectance values from the ground at different angles of

V1EW,

sy

196, sferifield, P, M./Cronin, J./Foshee, L, L./Gawarecki, S. J./Neal, J. T,
, #1969 #Satellite imagery of the earth, #Photograsmetric Engi-

E neering 35(7):654-548, Available CFSTI as AD-A99 520 and

3 : AFCRL T70.

#A general review of satellite inagory as related to atmospheric
and Zarth sciences, Gemini and .Apollo photographs have furnished A
information on sea surface rougliness, areas of votential upwelling §
and oceanic current sys;tems., Regional geologic structures and %
geomorphologic features are also recorded in orhital photographs. é
3 Infrared satellite imagery provides meteorolorical and hydrological ;
g data and is potentially useful for locating fresh water springs along '
coastal areas, sources of geothermal power and volcanic activity.

. 197. #erifield, P, M./Ramnelkamp, J.
#1964 ¥#Terrain as seen froa Tiros. #Photogrammetric Ingineering :
32(1):kh-Sk. |
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Tiros pictures have some possibilities of showing physiographic
and geologic features in arid regions, but their use is limited.

#Merriam, D, F., ed.
#1966 *Computer applications in the earth sciences: Coloquium
on classification procedures. Computer contribution 7.
#Iniversity of Kansas, Lawrence, State Geological Survey.
#Includes 13 papers of which about half have some relation to
handling ol remote sensing data,.

*Mintzer, O, W,

#1968 s#Remote sensing for engineering investigation of terraine
photographic systems, In Symposium cn Remote Sersing of
Environment, Sth, 1968, Proceedings p. 687~699, #*Univer-
sity of Michigan, Institute of Science and Technology,
Ann Arbor, Also available as AD-676 327,

#A review of photo interpretation for engineering purposes, fol-

lowed by a discussion of potential value of multispectral, radar

and ‘nfrared imagery. Bibliography has 28 references.

#Moeller, F,

#1967 *Eine Karte der Strahlungsbilanz des Systems Erde-Atmos-
phare fur einen 14 tsgigen Zeitraum (Radiation balance
chart of the Earth-atmosphere system for ll-day period).
#Metecrologische Rundschau 20(L):97-98.

#Extraterrestial radiation balance during a two week period from

July 2-15, 1966, was plotted from measurements, obtained by NASA,

of reflected solar radiation in the range of 0.2-h microns and the

long wave thermal rediation transmitted by Nimbus 2, launched into

a polar orbit, Desert areas exhibited hiph albedos.

#Molineux, C, E,
#1962 #Air Force remote sensing programs, In Symposium on
Remote Sensing of Envircnment, 1lst, 1962, Proceedings
p. 93-98., Universi’y of Michigan, Institute of Science
and Technology, Ann Arbor, Also available as AD-27hL 155,
#A general discussion of limited value to arid lands problems,

Kemm e

#1965a  #Aerial reccnnaissance of surface features with multi~-band
spectral system. In Symposium on Remote Sensing of Envi-
ronment, 3rd, 196L, Proceedings p. 399-421. #niversity
of Michigan, Insitute of Science and Technology, Ann Arbor.
Also available as AD-61l 032,

#Surface effects of moisture content, vegetation conditions, sub-

sidence, deposition of dust can be detected. ti=band photog-

raphy can detect more subtle changes than single sensors.

Kmoe e
#1965b  #Multiband spectral system for reconnaissance. #Photo-
grammetric Engineering 31(1):131-142,
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205,

206.

207.

*This system including camera and data reduction equipment was
designed especially for detecting manifestations of underground
miclear test activity. The use of this system can also provide
mich information to enhance the photointerpretation of vegetation,
soil and peologic conditions. The airborne system consists of a
nine-lens multiband camera, associated color reference cameres,

a dual spectrometer system, cartographic camera, and skylight
recording camera, flown in a C=130 aircraft,

#Momsen, R, P,, Jr,

#1968 #The orthophoto map-geographic tool of the future, #Proe
fessional Geographer 20(3):177-180.

#0rthophoto maps have planimetric accuracy combined with the imagery

of the photo-mosaic, The method of preparation and uses are dis-

wuised,

#Moore, E, G./W. llar, B, S,

#1968 #Experimental applications of multiband photography in
urban research. #Illinois State Academy of Science, Trans=
actions 61(1):80-88,

¥A good example of the use of multibanc. photography for geography.

Examples include identification of housing characteristies and four

different road surfaces. Includes a discussion of automated data

retricval from a set of multiband photographs.

#Moore, R. K.

#1966 #Radar scatterometry--an active remote sensing tool. In
Symposium on Femote Sensing of Enviromment, Lth, 19 ,
Proceedings p. 339-373. #*University of Michigan, In titute
of Science and Technology, Ann Arbor. Also available as
AD=638 919,

#A basic discussion of radar scatterometry. Various systams are

described and the range-angle system is outlined ir ds¢ail, So

tar,land applications are speculative,

[ TS,

#1968  *Radar progress in the NASA earth resources aircraft
program. In #Earth Resources Ailrcraft Program Status
Review, I: Ceology, Geography, and Sensor Studies.
Presented at the NASA Manned Spacecrsft Center, Houston,
Texas, September 16-18, 1968, p. 50/1-50/51,
*¥This report is concerned first with the scatterometer and then
with imaging radar. Enough measurements havs been made to show
that scatterometry can be a useful tool for land geoscience. Evie
dence is at hand to show that radar will be useful in discrimine
ating both cultivated and natural vegetation, The values of multie
frequency and polychromatic ima; :ry are predicted.

208, #Moore, R. K,/Simonett, D. S,

#1967 #Radar remote sensing in biology. Bioscience 17(6):38L-390.

67~
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Potential application of radar in agricultural surveys, in mapping
natural vegetation and in forest surveys.

209, #Morain, S, A./Simonett, D, S.
#1966 #Vegetation analysis with radar imagery. In Symposium on
Remote Sensing of Environment, Lth, 1966, Proceedings
p. 605«622, *University of Michigan, Institute of Science
and Technology, Ann Arbor. Also availsble as AD=638 919, :
#Radar imagery, combined with interpretation techniques, muy serve
3s a reliable tool for intermediate scale mapping of already recoge
nized vegetation zones in the semi-arid part of the United States
and thus may be of significant value for ecologists, botanists
and range managers interested in knowing actual distribution of |
grassland, shrub land and grazing density of stands,

210, H—em —o

#1967 #K~band radar in vegetation mappisg. #Photogrammetric
Engineering 33(7.:730-740, Also available as Kansas
University CRES Report 61-23.

#K-band imagery of Horsefly Mountain, Oregon,shows the possibilities

of discrimination patterns of vegetation. Techniques for improving

ability to discriminate include: use of tri-color imapge combinations;
the generation of probability; demsity functions to quantify varie

ations in gray-scale level between types; and the employment of a

space sensor to help distinquish between vegetation types, although

examples only extend into semiarid conditions, the techniques should
apply to arid environments,

211, #Morgan, J. O,

#1962 #Infrared technology. In Sympusium on Remote Sensing of
Environment, 1st, 1962, Proceedings p. 61=80. #Univer=-
sity of Michigan, Institute of Science and Technology,

Ann Arbor., Also available as AD«27L 155,

#Theory rnd processes, In summary it is stated that remote sensing

techniques are 2 ailable which permit the measurements of radiation

fluctur tions corresponding to temperature fluctuations of 0.01°C,
and that resolution is equal to mediocre aerial photography.

et A

i s

212, +#Morrison, A./Bird, J. B.

#1965 #Photography of the earth from space and its non-meteoro-
logical applications. In Symposium on Remote Sensing of
Environment, 3rd, 1,6L, Proceedings p, 357-376., #Univere
sity of Michigan, Insitute of Science and Technology, Ann
Arbor. Also available as AD-61L 032,

#The principal advantages of space photography are the wide geograph- 3

ical coverage and provisionsfor repeat coverage, Space photography

can assist in mapping geology, landforms, vegetation, generalized

land use, forest fire burns and temporary lakes and streams.

raitintates i il el

UM pinhl

~68-

i o




i

213, +#Mcrrison, A./Chown, M. C.

#*196L #+Photography of the wes tern Sahara desert from the Mercury

A=l spacecraft. WNAiL Coniract No. NA Sr-140. +#Mc3ill

University. 125 p. ST/3 3(3):Ne5-12811.,
#Sequence of high otlicue color rhotographs taken by the automatic !
camera in the lA=l| spacceraflt over the west rn Sahars in 1901. The i
larger seological and landform pattems of the area as well as vege-
tatinn boundaries o the southern edze of the Sahara can be mapped
from the photozraphs., Cne photosraph illustrated the potentiality
of space photography for srall=scale land-use mappinz., Observations
and calculations show that the smallest rround features that can be
seen stereoscorically on these photos are of the order of 1000 feet
hizne

21L., +Morrison, il. b, !
#1968 #Preliminary soil classificavion map of southwestern .S, ’
and Mexico from Space I'hotograrhy. +National Aeronautics i
and Space Administration, Manned Spacecraft Center, Houston, i
Texas. 16 p. NASATM-X 61709, }N/SA-111, NASA Order R=-1ii6. {
STAR 7(15)N69-28395, :
#Ine soil classification map was compiled from a mosaic of recti-
5 fied black-and-white reproductions o{ space photographs from the
Gemini IV and V missions. Unrectified color prints were used to i
determine soils colors as protrayed by the photographs, ond their :

et b

Rue L) Lt b

3 distribution; rectified black-and-white prints were used to plot
P detailed information on topogravhic base maps at the same scale.
H This informaticn was then transferred to the small scale mosaic,

215, +yers, V. I./Wiegand, C. L./Heilmon, M. D./Thomas, J. R.

] #1966 #lemote sensing in soil and water cons=rvation reseacch.

3 In Symposium on Remote Sensing of Fnvironment, Lth, 1966,

a Froceedings p. £01-813, #University of Michizan, Institute
of Science and Technology, Ann Arbor. »lso available as
AD-638 919,

#Spectrophotometry as applied to agriculturel and desert vegetation

is discussed. Through the use of pictorial and thermal infrared

sensing, it is possible to determine relative subsurface salinity

and moisture conditions affecting crop production.

RS

216, #National Academy of Sciences/National kesearch Council

#1966 #Spacecraft in geogresphic research. Report of 2 Confer~
ence on the Use of Orbitin;; Spacecraft in eographic
Research, held at the NASA Manned Spscecraft lenter,
Houston, Texas, Jamuary 26-30, 1965, by the Sommittee
on Geography, advisory to the Office of Navsl Research,
Division of Earth Sciences, NAS/NRC. +NAS/NRC Puklica~
tion 1353. 107 p.

¥Largely a review of desirable studies for spacecraft programs.

65
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217, *Naticnal Academy of Sciunces/National Research Jouncil
x1909a  #Useful applications of earth-oriented satellites--
forestry, agriculture, geography. +#l'ational Academy
of Sciences/Mational Research ZJouncil, Forestry, o
Agriculture, Geography 1. 76 p. MNASA-C3-101410,
Jontrast H50t=09=012-909, Available CFSTI. STAR
T(15)N09-27962.
“The revort contains estimates of the value satellite reporting
systems mizht have to the agriculture and forest industry, United
States and world-vide., The intangible effects on increasing the
efficiency of farming and forestry through new satellite technol-
ogy are potentially significant. Remote sensing is now tc .anically
feasible for: (1) inventory and productivity evaluation of the
world's food, fiber, and other natural resources; (2) assessment of
environmental conditions and of man-environment interactions.

218, ste=-m= a--

%1959b  Useful applications of earth=oriented satellites:
hydrology. llational Academy of Sciences/National
flesearch Council, Hydrology: 3. Contract NSR-09-012-909,
NASA-CR-101405. 81 p. Available CFSTI.

#The findinzs and recommendations of a technical study group on

the applications of space technologzy to hydrologic problems are

presented. Four hydrologic objectives are identified: basic studies
of the hydrologic cycle and large scale hydrological systems;

snow and ice mapping; surveys of coastal hydrologic features and

large inland lakes, and real-time communications of ground based

hydrologic data. Te benefits to be derived from a ccllection of

mor2 and better hyw-ologic data and improved weather forecasting

are evalvated and a cost estimate on a hydrology satellite system
| is also included.

219. 'ﬁNeal, Jo To
#1965 #Airphoto characteristics of playas. In Geology, Mineralogy,
and hydrology of U. S. playas. #*U, S.” Air Force Cambridge
Research Laboratories, Environmental Research Paper 96:145- ;
176. AD-616 2L3. i
#Major types of playa surfaces can be recognized on the basis of
the amount of light reflection. Geomorphic features that can be
] observed include sheet wash stains, giant contraction polyzons,
' glant contraction stripes, salt pressure polygons, phreatophytes,
hot and cold springs, and surface drainage foms.,

: #1968 #3atellite monitoring of lakebed surfaces. In Playa

? Surface Morphology: Miscellaneous Investigations, p. 131-

' 150, *U. S, Air Force Cambridge Research Laboratories,
Ter_estrial Sciences Laboratory. STAR(1968)N68-27357,
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221,

222,

223,

22k,

#Playas are useful as emergency eircraft landing sites and as indi-
cators of the hydrologic environment. A factor that has limited
their use is the inability to intermittently monitocr surface changes
that occur as result of rain. Reflectance changes that indicate

80il moisture or compositional variations (which in turn affect traf-
ficability) have been observed on Gemini color photographs and Nime
bus AVCS (Advanced Vidicon Camera System) imagery. The best data
currently available is the Gemini color photography. The use of
infrared and false-color films provide advantages in discriminating
moisture as well as improving low=-visibility conditions,

#Needleman, S, M,/Molineuwx, C. E,

#1969 #Earth science applied to military use of natural terrain.
#Air Force Cambridge Research Laboratories, Report AFCRL=-
AESIG-le, AFCRL-69-036L4. 209 p. Available CFSTI as AD=-70l
140,

#A comprehensive survey of tne state-of-the-art in the evaluatiun of

natural terrair by earth-science techniques and measurement systems,

It includes an evaluation for relevant military applications such as

unimproved landing areas, trafficability, site-selection for operation-

al facilities, terrain reconnaissance and survzillance, and target
detection within a masked terrain complex. The status of research

and development, specifying the gaps in technology, is summarized

with accompanying conclusions, Information pertaining to the class-

ification of terrain data, field devices to measure bearing strength,
and a visualized cptimum remote sensing system is also given in the
appendix., A glossary and a comprehensive bibliography are included,

#Newberry, L. E,
#Photogrammetric Englneering

#1960  #Terrain radar reflectance study.

26(L):630-637.
#From the study-much of it in Arizona - it was concluded that water,

arid desert, sand, broken desert, heavy vegetation and residential=
commercial terrain types can be distinquished.

#Newell, H, E,

#1968 #Current program and considerations of the future for
earth resources survey, In Symposium on Remote Sensing
of Environment, Sth, 1968, Proceedings p. 69=75, #Uni=-
versity of Michigan, Institute of Science and Technology,
Ann Arbor., Also available as AD=676 327,

#An appraisal by an associate administrator of NASA, but with little

specific information,

#Nikolaev, V, A,/Ryabtseva, Z, G,

#1969 #Aerial photography as a method for the complex study of
the landscape of semi-arid deserts and dry steppes.
#Army Foreign Science and Technology Center, Washington,
D, Co 26 p. Report No. FSTC-23-507-68., Translation of
1961 publication. Available as AD-695 723,

~71-




#The article offers nothing rcw in methodology and the =xamples
used rive little information on semi.deserts and dry steppes of
the 73R as a whole,

225, #Nordberg, w./Samuelson, Rr Es
3%1.965 #Terrestial features observed by the high resolution
infrared radiometer. p, 37-L6. In Observations from
the Nimbus I Meteorolosical Satellite, WNASA SP-89,
#A variety of different geophysicnl and atmospheric facts can be
inferred from the observaticn of temperature variations over the
earth's surface by the High Resolution Infrared Radiometer.

226, #Norton, C, L,
#1968 #Aerial cameras for color. #*Photogrammetric Engineering
3’4(1) :36",420
#A basic discussion of the lens and avtomatic exposure control
systrm ‘AEC) needed for balanced colc d infrared photography,

227, *Nunnally, N. R,
¥1968 #A comparison of microdensitometry and TV wavelorm analysis
as expressions of observed landscape patterns on radar,
#Florida Atlantic University, Boca Raton, Department of
Gieography, Report TR=6, 15 p. NONR Contract L761(00),
Also available as AD=6T72 561,
s#Identification of landscape regions with radar is largely dependent
npon recognition of variations in texture patterns on the radar image.
Comparison of microdensitometer traces with television waveform reveals
that, for similar resolution systems, essentially the same tonal in-
{formation can be cbtained from either system, The advantages of
lower cost, faster speed, and the ability to simultaneously sze the
location of the scan line being analyzed favor the use of waveform
analysis.
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228,

229.

230,

231.

232,

233.

#1960 #3atellite photography with strip an4 frame camcras.
¥Photogrammetric Engineering 26(L):592-596.

#The advantages and disadvantages of strip and frame cameras are

discussed. Although both have zood and bad points, the author

thinks the frame camera will be most useful.

#%0lson, C. E,, Jr.
#1960 #Elements of photographic interpretation common to several
sensors. *Photogrammetric Enzineering 26(!):651-656.
#line basic elements for interpretation are outlined and illustrated.
They are: shape, size, tone, shadow, pattern, texture, site,
agsociation and resolution.

Hooe mae

#1963 #Photographic interpretation in the earth sciences.
*Photogrammetric Engineering 29(6):968-978.

#4 report of the Photo Interpretation Committee covering status

of photo interpretation and needs for additional research. In=-

cludes a comprehensive bibliography.

Foma o=
*1967 #Accuracy of land-use interpretation from infrared imazery
in the 4.5 to 5.5 micron band. #Association of American
Geograghers, Annals 57(2):382-388,
#Study in Michigan brought out diffecences in agricultural land
use. Best results in mlid-day and early afternoon.

*‘Olson’ C. Eo, Jro/GOOd, Re Eo
#1962 #3easonal changes in light reflectance from forest vegeta-
ticn, #Photogrammetric Engineering 28:107-11kL.
#Study in Illinois, with 3. E. recording spectrophotometer showed
greater light reflectance from hardwoods. Difference between
hardwood species was measurable, but difference between pine species
was very small,

*Olson, Co Eo, Jr./Ward, Je Mo
#1958  *Remote sensing changes in morphology and physiologzy of
trees under stress. #lorestry Remote Sensing Leboratories,
Berkeley, California. Annu.l I'rogress Report. Ll p.
NASA Order R-09-036-002., NASA-CR-99183: APR-2, Avail-
able Ci'STI, STAR 139-15856.
#Greennouse studies with tree seedlings exposed to varying con-
centrations of NaCl and CaCl, indicate that oak species tested are
more resistant to salt injury than aspea, tulip poplar, maple, or
willows and that salt tolerances of theue species decreases in the
order listed. No consistent differences in foliar reflectance or
moisture tension between salit-treated and control plants are observed
until leaf mortality occurred. Drought conditions in sugar maple
geedlings were accompanied by increasing foliar reflectance of the
stressed plants at all wavelengths from 0.5 to 2.5 micrometers.

-73=




Provisud detection of drought or saltestress was not achieved using

color or infrared-color photography in the laboratory. Girdled oaks
were sucessfully detected in daytime imagery obtained from altitudes
up to L,000 feet above mean terrain, Detection was unsucessful from
any altitude at nicht,

#0211, H, T,

+1957 *Keys for interpreting vegetation from air photegraph-,
“Phoiograrmetric Fngineering 16(3) L2240,
“Too seneral to be of much value.

#0ry, . R,

#1065 *Line-scannine reconnaissance systems in land vtilizatien
and terrain studies, In Symposium on Remote Sensing of
Fnvironment, 3rd, 1965, Proceedings p. 393-398, #Univere
sity of Michigan, Institute of Science and Technology,

Ann Arbor, Alscu available as AD-61L 032,

*Advartapes of line-scannin? are discussed. Can be uvsed with spec-

tral rance from ultraviolet to the far infrared. Terrain features

stand out from backgrounds,
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236, *Pardoe, G¢ Ko Co
#1969 #Earth Resources Satellites. +«Hawker Siddeley
Dynamics Ltd., Hatfield, England. Science
Journal 5(6):58-67. 10 p.

#Advantages of satellite surveying include & continuous
and regularly repeatable broad synoptic view of total
earth cover over a long period, and low cost per unit
of data collected. Sensors operating different
bands ¢f the electromagnetic spectrum can cover a wide
range of natural features including geolowic, geographic,
agricultural, and oceanographic. The equipment carried
by satellites, handling of datas, and administrative
problems are discussed. Ffarth resource satellite pro-
grams in the U. &£., the United Kingdon, and Europe are
reviewed.

237, +Parker, D, C.

#1962 *Some basic consicderations related to the problem
of renote sensing, In Svmposium on Remote Sen-
sing of Environment, 1st, 1962, Proceedings p. 7-
23, “University of Michizan, Institute of Science
and Technology, Ann Arbor. Also available as
AD-27l 155.

#A discussion of theory, process and systems as related to

remote sensing., Some basic concepts.

238, wwe «a-
#1968  #Developments in remcte sensing applicable to
airborne ensineering surveys of soils and rocks.
#Materials Research and Standards 8(2):22.30.
#lses of various airborne senscrs in engineering surveys
of soils and rrcks are discusred. The sensors include
cameras, infrared and passive microwave mappers, radar,
spectrometers, laser, radiofreguency, and induction de-
vices, Applications include identirfying and delimiting
s0il and rock wnits and locating informaticn about sur-
face and subsurface conditicns thab would affect ease of
excavetion, slope stability, and suitability for sub-rade,
foundation, or fill materials,

239, *Parker, D. C,AMolff, i, F,
#1965  *Remote sensing., #International Science and Teche
nology L3:20-31, 73, Reprinted in American
Society of Photogrammetry., Selected Papers con

lemote Sensing of Environment. Yashineton, D.C.
1966+

2L0. #Pecora, W, T,
#1967  #Surveving the barth's rescurces f{rom smce,
wSurvering and Mapping 27(L):639«0Lk3, ANAG (19-0)
05211,
#ixperiments have demonstrated our ability to sthdv and
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a33ass natural resources from remote-sensored data.

nxanplas discusse | are:  mapping, geographieal research,
e hylrogeolozy, such as salt-water intrusion and pollution,
E mineral and fuel discoveries, and engineering geology.

Some examples are given of the use of infrared imagery in
Nevada, Yellowstone Park, and 3~vanton, Pa., where under-
ground coal b2ds are turning. nadar has located faults
in a mining area in Nevada. Although this data can help
with conservation of pHublic lands and forests, and in
oceanography, it is too general to be of much use for
specific arid lands problems.

241, #Peltier, L. C./Pearcy, 3. E.
#1966 #Military geography. #Van Nostrand, Princeton,
New Jersey. 176 p.
#4 basic text on military geography.

2)i2. =xPeterson, R.M./Cochrane, 3.R.Morain, S.A./Simonett, D.S.

#1969 #4 multi-senscr study of plant commmnities at

Horsefly Mountain, Oregon. #*Xansas University,

Lawrence Center for Research in Engineering

Science. 33 p. Rept. no. CRES-Reprint-133-6.

Contract DAAKO2-68-C-0089. AD-698 098, :
*The Horsefly Mountain region is a complex of upland pine
and fir forests and of near~flat, stony basins supporting
grass or sagc. Uhe diverse plant communities occur with
a wide range of sharply to diffuszly-defined boundaries
and with a wide range of densitios within communities. 1
The r2zion thus lends itself well to the testing of § é

image-combining devices now beingz used in vegetation i
studies. The IDECS system, which is an Image Discrimine-
ation, Enhancement, Combination, and Sampling device :
used, produces color images by combining data from up i
to six black-and-white multi-sensor imazes.

2h3. *Petrov, E'IOFO

#1969 #Utili~.oion of aerial pinotography for the geo-
graphic study of the deserts of central asia.,
#Army Foreign Science and Technology Center,
Washington, D. C. Translation of 1961 pub. Report
no. FSTC-HT-23-500=68, AD~H93 147,

#A very useful discussion of black-and-white aerial

photography covering work in the deserts of East Tentral

Asia, in comparison with the deserts in West Central

Asia. The methods of Soviet scientists to utilize

aerial photography in the geographic studies on the

desert territories of the Soviet Union are projected

for East Central Asia. The various desert types are

discussed in relation to their appearance on aerial

photographs. :
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24k,  #Popham, R, W./Raliles, M,, eds,
#1966~  #Tiros cloud free atlas. 3 vols, .S,
1967 National Environmental Satellite Center.
MiA 19.1-23,
#Highly reflective terrestial features seen in TV
photoagraphs from weather satellites have the same
; apparent brightness ar many cloud features, In order
: to properly identify such features one must learn to
] recognize their shape, appearance, and general charac-
t teristics. The 3 atlases of the !",S, and contigous
areas of Canada and Mexico have been compiled by the
Applications Group of the National Environmental Satel-
lite Center, ESSA, primarily for use as a guide in
training meteorological personnel to recognize fea=-
tures which might otherwise be interpreted as clouds,

Asstarer s

2b5.  #Poulton, C. F,

#1968 #The feasibility of inventorying native vege-
tation and related resources from space photo=
araphy., In #Earth Resources Aircraft Program
Status Review, II: Agriculture, Forestry, and
Sensor Studies., Presented at the NASA Manned
Spacecraft Center, Houston, Texas, Sept. 16-18,
1968, p. LO-1 to LO-2L.

#A progress report with little in the way of useable

results., The objectives of the study were: (1) to de-

termina potentialities and limitations of mapping and

interpreting characteristics of native vegetation areas
. from space photogrephy. (2) to compare vegetation maps
from this photography with other available vegetation=-
resource maps and (3) identify problems and limitations
in the practical use of space photography in earth re-
sources applications., The area covered was that from
Gemini, Apollo photographs in southwestern U.S.

s

R

A

246, #Poulton, C. E./Schrumpf, B. J./Garcia-Moya, E.

#1968 #The feasibility of inventorying native vegetation
and related resources from space photography.
WIASA=CR=-992Li9, STAR 7(6) :N69=16350.

#Space photographs taken during Gemini IV overflight of

southern Arizona are being studied to assess the appro-

priateness of this system of remote sensirg for inven=-
torying native vegetation and related resources. Close
examination and experience in relating images to their
vegetation and soil subjects indicate that a meaningful
inventory of these resources can be accomplished through
the use of space photographs. An inventory can be ob-
tained through strict adherence to specific marping con-
cepts and ecological principles as they apply to several
steps in the flow chart.
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24,8,

2L9.

250,

#Pouquet, J.

¥1966a  sRemote detection of terrain features from Nimbus
1 high resolution infrared radiometer nighttime
measurements, 3INational Aeronautics and Space
Administration, Goddard Space Flight Center,
Greenbelt, Md., 12 p. NASA-TN-D-4603. Contract
160-LL=03-35-51, CFSTI, STAR N68-28872,
#Brightness temperature analyses were made from nighttime
Nimbus high resolution infrared data in the 3.5 = L.2
micron region. Data for the northeast Sahara Degert and the
Nile delta regions, obtained during Sertember 1964, were
selected. The brightness temperatures detect: (1) the wide-
spread humidity in the upper soil horizons, and (2) the heat
storage capacity in various rock formations such as sands
and alluvial deposits.

Kmmen e

#1968b  An approach to the remote detection of earth
resources in subearid lands. #National Aeronantics
and Space Administration, Goddard Space Flight
Center, Greenbelt, Md. Presented at the Inter=-
national Congress of Geology, sect 13, Prague,

21 August 1968. 2L p. NASA-TM-X-63268; X-622-
68-2L45, Available CFSTI. S8TAR N68-29082,

#Efforts were undervaken to find a better geological tool

utilizing the nighttime infrared radiations emitted by the

ground, and thereby obtain a better knowledge of the agri-
cultural possibilities of arid and sub-arid lands. From this
preliminary study certain predominant features emerged and
were used as a basis for the interpretation of data.

¥Pratt, W. P.

#1968  %Infrared imagery of Lordsburg-Silver City area,
New Mexico. +#Prepared for NASA by U. S, Geological
Survey. NASA Order R-1L6, NASA-TM-X-61711: NASA-T1,
Available CFSTI. 17 pe
#Nighttime infrared imagery of the acrea between Lordsburg
and Silver City, New Mexico, indicates numevrous applications
for studies of geology and hydrology of desert regions.
Tertiary volcanic rocks consisting of flows and welded tuffs
show good tonal contrasts within themselves. Precambrian
granites and gneisses appear mottled. Water courses appear
as dark streaks, cold water springs as dark patches, and
water standing in ponds and reservoirs is bright in contrast
to the darker (cooler) surrounding materials.

#Prentice, V. L.

#1967 #HRemote sensing of environment: progress report,
August 1, 1965 through December 31, 1966. #*Unive
ersity of Michigan, Institute of Science and Tech=-
nology, Willow !un Laboratories, Infrared Physics
Laboratories, 22 p. Centract Nonr-122L (L4) NR
387-028. L4B6L=12 P, <Jerntracted for the Office of
Naval Research, Geography Branch,
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#This document reports investigaticn of progress in the
unclassified areas in the technology of remote sensing
of environment. It includes a synopsis of pregrecss in
the field as repcrted at the Fourtn Symposiurm on Hemote
Sensing of Environment, a discussicn of the existence
and availubility of unclassified imagery, and a sumrary
of related activities. It includes an extensive bibli ~
ography .

251, #Pryor, W.T.

#¥196l %Evaluaticn of aerial photography and mapping
in highway development. #Photogrammetric tn-
gineering 30(1):111-123.

#A general discussion bringing out the value of aerial

photography in the early sixties. The many advances
since then reduce the value of the article materially.
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252,

253,

255,

256.

'I‘“ﬁ.a.ll’ L-Ll

#1966 *Geographic data prccessing, #Photogrammetric
Engineering 32(6):978-986,

*A discussicn of the desirn of equipment to collect,
reduce and interpret geographic data by such means as a
change-detection scheme for map revision; autcmatic image
extractiocn; learninc devices; an optical computer; auto-
matic mapping; and kirh capacity information storage and
manipulation.

stay, 2.C./Fischer, W.A.

*1960 #Juantative photography--a geologic research
tool. #Photogrammetric kngineering 26(1):
143-150.

#ieight and distance determinaticns may be augmented by
colorimeter and densitcmeter measurements.

¥Raytheon Cempany, Autometric Operation

#1565 #I: Geoscience potentizls of side-looking radar.
II: Geoscience potentials of side-looking radar
imagery and overlays. #Ccntract DA=-Ll-009-AMC-
1040 (X). Also available CFSTT as AD-650 496
and AD=650 L99.

#An excellent review of the state of art and evaluation of
the SLAR system's utility in geoscientific investigaticn,
Volume 2 contains photographs of radar imazes from air-
borne side~looking radar. The figures illustrate volune
1., Items covered include: drainage, culture, vegeta-
ticn, surface materials, physiography and geology.

%Resta, Po‘El

#1965 #Image interrretation in a space environment.
#Photogrammetric ingineering 31(6):1010-1017.
*Potential problems of imace interpretation in manned
space systems include physiologzical, psychological,
display, and information-processing varisbles. Antici-
pated training an. interpretaticn requirements are dis-
cussed.,

#Rib, H.T.

#1968 #Remote sensing applications to highway engine-
ering. In Symposium on Remote Sensing of
Environment, Sth, 1966, Proceedings p. 725-
736, *University of Michigan, Institute of
Science and Technology, Ann Arbor. Also
available as AD-676-327.

#itemote sensing, with its potential for providing informa-
tion previously unobtainable ushers in a new era in high=~
way encineering. The types of information that can be
obtained and applied to hizhway engineering are discussed.
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257. #Richter, D.M.
#1967 #An airphotc index to physical and cvltural
features in the western United States.
¥Photogrammetric Fnrineering 33(12):1402-1419.,

#Examplcs of physical and cultural features in the western
United States. OCcontact prints of the indexed featurrs are
available frcm UZDA photo laboratorics at Salt Lake C.ty
and Asheville. elated U5%S topographic map ccverave is
alsc given. 25k sclected physical and cultural features
are listed.

268, +*Rivera Eé}quez, Jde
#1966 #Clasificacidn de suelos, crpleando fotc-ra-
fi‘as acreas (Classification of scils by the
use of aerial photosraphy). +#Inrenierfa
Hidrdulica en iléxico 20(L):L9=E7.
#Accompanied by English summary on inserted loose sheets,

259, #Robincve, C.J.
#1965 +Infrared photography and imargery in water
rescurces research. *imerican liater works
Association, Journal 57(7):t3L=840,
*5ssentially same material as in his 1966 publicaticn,

260, Hewew wa=

#1966 #temote sensor applications in hydrolory.

In Symposium on temotc Sensing “nvironment, lth,
1966, Proceedings p. 25-32. *University of
Michigan, Institute of Science and Technclory,
Ann Arbor. Also availaole as AD=63( 919.

#A revicv of present anc projected applicaticns of rercte
sensing in hydrclory. Devices in use are valuable in
studi.es of witer temperature, pround-water discharge
pollution, lake classificaticn, evaporation and transpir-
ation. As hydrolozy is linked with other scientific and
technical disciplines, it is vital that research be directed
at problems of the interfaces tetwezn the disciplines as
well as the basic hydrolesic preblems.

261, tt=ee ===

#1968 #The status of remote sensing in hydrelogy.

In Symposiwn on erote Sensing of “nvironment,
Tth, 1968, Frcceedines p. £27-€31, *Univer-
sity of Michigan, Institute of Science and
Technology, Ann Arbor. Also available OF3TI
as AD=67¢ 327.

#Progress in remote~sensor use in hydrclocy and promising
avenues of research are outlined. A peneral review with
some specific examples of what has been dene and areas
where research might previde effective measures.,
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262.

2h3,

265,

#Robinove, S. J./Anderson, D. G.
#1949 #Some zuidelines for remote sensing in hydrology.
#ater Resources Bulletin 5(2):10-19.
s di scussion of remote sensing in the field of hydrology
is given to guide the hydrologist to a better understanding
of how he may collect, synthesize, and interpret remote
sensing data, The techniques discussed include color
aerial photography, infrared aerial photography, infrared
imagery and photogra:metry. Data reduction methods ard
equipment are briefly outlined,

#Robinove, C. J./Skibitzke, H, E,

¥1967 #An airborne multispectral television system.
#Ceological Survey Research 1957. U, S,
Geologivcal Survey, Professional Paper 575-D:
1,13-1)460

#Airborne multispectral television images in visible and

near-infrared region of the spectrum have lower spatial

resolution than aerial photographs, but have the ad-

vantage of instant reproduction and are especially use-

ful for vast coverage of dynamic events such as floods.

s#Romanova, M. A,

#1968 #Spectral luminance of sand deposits as a tool
in land evaluation. p. 342-348. In G. A,
Stewart, ed., Land evaluation, Papers of a
CSIRO symposium organized in cooperation with
UNESOO 26-31 August 1968, #Macmillan of
Augtralia.

s#An investigation was made to determine if the spectral

luminance of sands in Karakum desert could be registered

by remote sensing apparatus, and it was shown that the

spectral luminance of the sands does indeed reflect the

origin o. the deposits. Desert sands are suited to this

method because their diffuse reflection of light gives

similar luminan ce values over a range of angles of

illumination,

#fose, C, W,/Thomas, D, A,
#1958 s#Remote sensing of land surface temperature
and some applications in land evaluation., In
G. A, Stewart, cu., Land evaluation, Fapers of
a CSIRO symposium organized in cooperation with
UNESCO 26-31 August 1953, #iMacmillan of
Australia. p. 367=375.

#The problems involved in measuring iand surface tempera-
ture from remte radiometric measurements, made in the
8-13 micrometre atmospheric "window" are discussed. Two
possible applications of using land surface temperature
in land evaluation are examined: 1)the assessment of the
extent and density of vegetation over large areas and
2)the relative assessment of water siorage in bare soil
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266, +*house, J. W,, Jr./Waite, ., P./Wal ters, R. L.

#196A #se of orbital radars for peoscience investi=-
gations, University of Kansas, Lawrence, Center
for Research in Ingineering Science., Technical
report $1-8, 31 p. .dsps. STAR 10(22)NA5-34512,

#Radar ir the fields of scatteronetry, altimetry, imapery,

and penetration is described. Scatterometry, dealing with
the scattering coefficients of terrain targets, is dis=
cussed. The effect of surface texture or roughness on the
magnitude of the scattering coefficient is discussed.
Several radar images are examined which contain information
applicable to geology, agriculture, and sea-ice studies,

Vegetation penetration is described as the test use for

the penetrating capability of radar, Applications of

radar altimetry for determining sea slope, height of tides :

and storm surges, orbit calculations, and in glaciology ]

are evaluated,

PRI TP

267. #Rubin, L,

#1968 #0perational processing of low resolution irfra-
red (LRIR) data from ESSA satellites. U, ¢,
Environmental Science Services Adninistration,
Technical Report NE3C-L2, 37 p.

#The advent of weather satellites has made possible the
realistic examination of large scale atmospheric phenomena .
essential to a more thorough understanding of man's }
environment, The purpose of this report is to provide a
key to the operational data processing of the LRIR {low
resolution infrared) data. Hardware and technique are dis-
cussed relevant to the data recovery problem, and gp-
propriate references are furnished for detailed study.

268, Rydstrom, H. O.
#1965 #Interpreting local geology from radar inagery.,
In Symposiwun on Renote Sensing of Environment,
Tith, 1966, Proceedings, p. 193-201. *Univer=-
sity of Michipan, Institute of Science and
Technology, Ann Arbor., Also available as AD=-
538 919,
#From study of the radar imagery of earth features and ap-
plication of radar imazing principles to their analysis,
it is concluded that high resolution side-looking radar in ;
the existing state of the art can be useful in local geo- 3
logic interpretation, The intensity of radar return energy,
as modified by the factors of radar illumination, surface
roughness, and the geometry of objects, is discussed, The
principles involved are described and applied to analyses
of local geolozy in the southwestom United States. Loeal
peologic interpretations of radar imascry are appliczable to
military terrain intellirence, natural resnurces exploration,
and planetary cxploration,

-53-
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249, wlgdstroa, e O,
A9 Iateeoretine local roolosy Uron radur iaaces.
wlsolo-tenl 3aclety of Jeriea, Tull-tin 78: 3
1-12)"-)-'r3,“- ;

¥fhe intoasity of rador rolira enurpy, wilch is dependent )

on tue aanner of radur illuainavion, sarface roughness,

and ceovtry o7 the o jecty is discussed us applicable to

the intappretation of locd reoloyye The principles of ’

radar internretation o loctl zeolo~y und the use of radar

: orineiples in conjunclion with knowledse of reosworphic srine

cinles to obtain a saximuwn 27 Ivforaation are Jiscussed.

These are illustraled -rith radar iaages and photographs

of areas in the southresteen U, 2, Applications of radar

inagers to wilitars terraln intcilipgence, natural resources

exploratioa, and plnnetary exploration are exanined.
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270. *Sabins, Fo F.’ Jr.

#1987 #Infrared imagery and geologic aspects.
#Photogrammetric kngincering 33(7):7L43~750.
#Infrared imagery in the Indio Hills of southern California
provides basis for identification of alluvial valleys that
are cooler tnan the older deformed sedimentary rocks of
the hills, A concealed trace of the Sar ‘ndreas fault is
revealed by a cold anonaly anparently related to blockage
of ground water. Other faults and folds are also evident,

An excellent discussion of infrared imapery bringing out
formations.

7y ( ——

#1968 #Thermal infrared imapery for geologists.,
#Chevron 0il Field Pesearch Company, La labra,

California, Paper. 21 p. 3WRA 2(12):63.
#See Sabins (1969)

272, ame ===

#1969 #Thermal infrared imagery and its application to
structural mapping in southern California,

#Geological Society of America, Bulletin 80:
397"’40)4 .
sAn excellent discussion showing how thermal infrared
imagery can be used to show terrain features and to bring
out features hardly if at all ncticeable in aerial photos,

273, #Schaber, G, G.

#1968 #Radar and infrared in geological studies of
northern Arizona, In #BEarth Resources Air-
craft Program Status Review, I: Geolozy,
Geography, and Sensor Studies. Presented at
the NASA Manned 35pacecraft Center, Houston,
Texas, Sep. 16-18, 1968, p. 13-1 to 13-29,

#The radar imagery furnished data useful in the interpre-

tations of tectonies, surface moisture and ovorlapping
sequence of lava fiows. The IR scanner data served tn
show location of prehistorical Indian agriculture sites

and to discriminate between recent and older volcanic
ash deposits,

274, *Schaber, G. G./Gumerman, G, J.
#1969 #¥Infrared scanning images: an archaeological
application. #Science 16L(3880):712-713,
stherial infrared scanner images of an area near the Little
Colorado River in north-central Arizona :isclosed the
existence of scattered clusters of paraliel linear
features in the ashfall area of Sunset Crater, Soil
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277,

BT

279.

and pollen analyses reveal that they are prehistoric
agricultural plots. The features are not obvicus ln
sonventional aerial photogeaphs, and only oune ciuster
aould be recoumized on the ground.

«Sehwartz, A, L./leidner, J.

%1961 #Comparison of photo Interpretatiun under stereo
and non-stereo viewingz conditions  #Photo-
: o b M rinean i 2 s "720 .
sramietric idnginsering 27(5):7 .

¥The major objective of this study w#as Lo Jderernins whether

o aot steceo viowlng 2ips 1 bhe identification of
allisarily signilicant tarzebs in asveial nholtograpias.
I% wis coneladed that there was no significant dirfference,

#Schaarzs, D. %./Caspall, 7,

#1968 +The use of radar in the discrimination and
identification of agricultural land use., In
Symposium on femote Sensing of Invironment,
5th, 1968, Proceedings, p. 233-247. sUniver=-
sity of Michigan, Institute of Science and
Technology, Ann Arbor. Also available as
AD=676 327,

#Discrimination by crop type is feasible with varying

probability of id:ntification. Information at more than

one time in the growiny season enhances the probability

for correct crop identilication.

#Bchwieder, . 4.

*S

e

w1948 xLaser terrain profilze. #Phobogramastreic
Enzinesring 34(7):450-60k,

*Tests indicate that the laser terrain profiler is accep=-

table for the acguisition of vertical control for photo

mapping.

ile ire

#1966 #FPhoto-interpretation to study arid zone geo=
rorphology. In Symposium International de
Photo-Interprétation, II, Groupe IV.1.
#Institut Frangais Qu Pétrole, Revue 21(12):
1903-1906. EIGENA 31(9)E67-07636.

#A photo=-interpretation of the structures and textures in

the desert resion of Balco (Africa) provides a key for

the understanding of aerial rhotograpny of all desert

regions. The relationship of wind cycles tc dune mor-

phology and similarities in the arid zones of India are

discussed,

+»Shepard, ¥. P,

11650 #Thetography related to investigation of shore
processes. *Photozrammetric Engineering
16(5):756-~769.
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#Jarious siiore processes are illustrated and discussed,
w0stly from surface photograpiis, but the author does
point out the ~reater valuc of aerial photos.
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289, =3hernan, J, C.

#1963 #ccuaulztion of feosraphic data through remote

sensine techni:mes. In Symposium on Re wote
’ 3ensins of ‘nvironaent, 2nd, 1952, Proceedings

pe 427-L29. Aniversity or ‘fichigan, Institute
of 3cience and Technolozy, Ann frbor. Available
SP3TT as AD=299 341,

#Too general 4o be of much value,

231, *3hockley, Jo G./Knignt, S. J./Lipscomb, .. B.
#1943 “Identifying soil parameters with an infrared
socctrophotometer, In Symposiun on lemote
Sensing of Environwent, 2nd, 1952, Proceedings
p. 257-238. ¥University of ilichigan, Institute
of Science and Technoclogy, Ann Arbor. Also
3 available ZF3TI as AD=299 8L1.
#bject of laboratory tests was to establish feasikility
ol uvsing infrared saectrometer in determining trafficabil-
. ity characteristic of soils. Results showed that surface
wisture, grain size and soil type could be identified,
Since reflected infrared radiation is influenced only by
surface conditions, internal conditions could not be
easured.

282, 3hvyryaeva, A. L
#1949 #Utilization of the results of geobotanical ine
ternretations of aerial photographs in landscape
investigations of the northern Caspian 3ea region.
Trenslation available CFSTI as AD=591 973,
#Describes the apnlication of the geobotanical internretation
of aerial photopgraphs of the regions to the north of the
Caspian 3ea to the detorwmination of the pcolosical land-
scapc of this area. The plant associabions growinz under
5 specific conditions delineate distinetly the location of
varicus soils and ydrological conditions anu hence, the
geoloical origin, apge, and topomrapiy.

233, #Siaakovs, M. S,
#1954 #3011 mapping by color aerial ohotography.
#Davey & Co., Inc., New York. 81 p.
1 revicw of soil surveys based on aerial photogzraphy in
Caspian lowlands, Title is somewhat nisleadine as wmuch
0" the Jiscussion is based on black-and-white photography.
tiebhods and eouipment. parallel thwose of the U3A.
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287,
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#3imakova, ¥, 3,
#1966 *'ield and laboratory interpretation of aerial
photographs in compiling soil maps. #Soviet
Soil Science 1966(2):131-136. Maps,
s preliminary soil map can be compiled before going
into the field, Field and laboratory work are alternated
for best results.

#Simonett, D. S,

#1966a #Puture and present needs of remote sensing in
geograpty. In Symposium on Remote Sensing of
Environment, nth, 1966, Proceedings p. 37-UT.
#University of Michigan, Institute of Science
and Technclogy, Ann Arbor. STAR N66-37521,
Available CFSTI as AD-A38 919,

+#A general discussion of little specific value, but in-

cludes a 2-page bibliography.

#1966b #Application of color-combined multipls polari-
zation radar images to geoscience problems. In
D, F., Merriam, ed., Computer applications in
the earth sciences, Colloquium on classification
procedures. 3Kansas Geological Survey, Univer-
sity of Kansas, Lawrence, Computer Contribution
7:19«23,

#This paper describes the operation of a system used to

analyze multiple radar images by producing color combined

radar images on a color television set and producing

differentiated and other modes of image enhancement, and

in deriving probability density functions from the limages,

#19682 #Potential of radar remote sensors as tools in
reconnaissance geomorphic, vegetation, and soil
mapping. #*International Congress of Soil Sci-
ence, 9th, Adelaide, 1968, Transactions 4:271-280,

#5tudies using non-photographic remote sensors, particular-

ly infrared and radar have shown that these systems, used

in concert with photography, may add materially to the in-
farmation available and thereby improve the efficiency of
ground reconnajssance., This report focuses attention on
side=looking radar as a tool for such reconnaissance. Since
radar imagery may be obtained in swaths up to LO miles wide,
~argely independent of the weather, its usefulness for re-
connaissance-mapping needs careful evaluation. A review is
given of recent studies with radar on 1) mapping of linea-
ment3 and lithologic units and its use as a surrogate for

1:24,000 scale maps in hydrologic analysis; 2) mapping of

vegetation types, especially in relation to structure; and

3) its successes and shortcomings as an adjunct to photo=

graphs in soil reconnaissance surveys,
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288. *Simonett, D. Co
#1968b *Radar as a sensor in agriculture. In #Farth

resources aircraft program status review, II:

Agriculture, forestry, and sensor studies.

Presented at the NASA Manned Spacecraft Center,

Houston, Texas, September 16-18, 1958,

Pe. 3’4"1 to 3’4"270
#Radar results together with summaries of results from
other sensing devices. Differences in crop phenology bring
ouvy the need for many channels of information, one of which
may be radar because of the constraints of obtaining timely
data under various weather conditions., Natural vegetation
features can often be identified by radar

289, ~v= ===
#1968¢ #Thematic land-use mapping with spacecraft photo-

graphy and radar. In sEarth resources aircraft
program status review, I: Geology, geography,
and sensor studies, Presented at the NASA Manned
Spacecraft Center, Houston, Texas, September
16-18, 1968, p. 8=1 to 820,
#Preliminary studies are reported in a discussion of 1)
vhether existing thematic land-use maps could be construc-
ted with space data, 2) problems of constructing thematic
land-use maps using space data, 3) information on Gemini
photographs and in aircraft radar images, and L) some
aspects of the roles of photography and radar as comple-
mentary and supplementary sensors.

290, +#3imons, J. H.

#1965 #Some applications of side-looking airborne
radar. In Symposium on Remote Sensing of Environ=
ment, 3rd, 1964, Proceedings p. 563-571,
#niversity of Michigan, Institute of Science
and Technology, Ann Arbor, Available CF3TI as
AD-61L 032,

#Air radars are all-weather systems independent of natural

illumination. They are especially useful in showing geo=-

logical and geomorphologic features, including soil

characteristics and trafficability.

291, #Skolnik, M. I.
#1962 #Introduction to radar systems. #McGraw=Hill

Book Co., New York. 6L8 p.
#A basic text covering the engineering aspects of radar,
Background information for those interested in remote
sensing, although there is no mention of remote sensing
in the book., Extensive bibliographies are included with
each of the 1L chapters.,
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292, +Smith, 4. T. U,

#1943 #Bolian geomorphology, wind direction, and
climatic change in North Africa. Final Renort.
#J, S, Air Force Cambridge Research Labora-
tories AFCRL A3-L4i3., Contract AF 19(628)-298,
L8 p. Available CFSTI as AD-40S 1Lk,

Mn excellent discussion covering a large segment of the

North African desert belt, Photos used in this study were

of the Tri-Metrogon type dating back to World War II,

293, an= ===
#1969 #Photo=interpretation studies of desert basins
in northern Africa., Final Report, pt. 1l.
#U, 8. Air Force Cambridge Research Laboratories
AFCRL 68-0590. Contract AF 19(628)-2486., 106 p,
Available CFSTI as AD.689 L08,
#This report is directed toward appraising the feasibility
of photogeoiogic methods for studying characteristies of
desert basin floors in the Saharan region, using medium
scale Tri«Metrogon phovography. General features of
basins are satisfactorily delineated, but more specific
characteristics are dealt with less conclusively., Supple=-
mentary data from remote sensing teshniques and from
orbital photography or imagery would be mest helpful,
Playa-type depressions are no%t common and are recngnized
only in the western part of the region.

29110 *Slnith, Je Tu, Jr.
#1963 #Color, a new dimension in photogrammetry.
#Photogrammetric Engineering 29(6):999-1013,
#The paper discusses the use of color aerial photography
by the U, S, Coast and Geodetic Survey, Beautifully illuse
trated with color photographs,

295, #Smith, N,

%1962 #Radar techinology and remote sensing. In Sympo-
sium on Remote Sensing of Environment, I1st, 1962,
Proceedings p. 33=42. #University of Michigan,
Institute of Science and Technology, Ann Arbor.
Available CFSTI as AD-27L 155,

# discussion of theory and processes of radar as applied

to remote sensing,

296, #Sonu, C. J,

#1961 #Study of shore processes with aid of aerial
Photogrammetry. #Photogrammetric Engineering
30(6) 3932"9’410

#Problems involved in the use of aerial photography for

coastal morphological study resemble more or less those

of terrain photography ana offer great promise of shore

process factors.
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297.

298,

299.

300,

301.

#Sorem, A, L,
#1967 #Principles of aerial color photography.
#Photogrammetric Engineering 33(9):1008-1018,
# basic discussion of aerial color photography covering
films, filters, and processes. Advantages of color over
black-and-white are pointed out.

#Souto Crasto, T. de
#1966 #A import@ncia do critério de drenagem na
interpretagfo de fotografias aéreas. JRevista
Brasileira de Geografia 28(L):380-395,
#A well=illustrated article on the development of drainage
maps from aerial photographs,

*Spitz, A, L,

#1968 A method for plotting all sky camera data in
geomagnetic coordinates, ‘rctic Institute of
North America, Washington, D. C., AINA-RP-L3,
£3 p. NSF Grant No, GA-383, Available CFSTI
as PB=179 075.

#Canadian model DA-3 all-sky camera optical system is

readily adaptable to any other system by making pertinent

changes to one of the mathematical subroutines,

#Stanford University, School of Engin=ering

#1968 #Demeter, an earth resources satellite systenm,
Final report. #*Stanford University, School of
Engineering. 526 p. Available CFSTI as
PR-183 089,

#The Temeter satellite system would observe the earth in

the optical, near infrared, and thermal infrared wave-

lengths and produce real time multiband pictures approxi-

mately every two weeks for distribution to various users.

The study presents the economic and political c¢s well as

technical point of view., Technical designs cover the

scanning sensors, the communication system, the data re-

duction and distribation, and the satellite configuration,

#Steiner, D,

#1963 #Technical aspects of air photo interpretation
in the Soviet Union, sPhotogrammetric Engineer-
ing 29:988-998,

#Reviews some technical aspects of air photography and air

photo interpretation in the Soviet Union, taken from the

Russiun literature concerned with the suhject and pub-

lished after World War II, Properties of equipment used

in air photography, such as cameras, lenses, films, and

filters and their suitability for diffeent surveying and

interpretation purposes are dealt with in detail,
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302.

303.

30k,

305.

306,

307,

308,

%#Steiner, D,

#1945 #Use of air photographs for interpreting and
mapping rural land use in the United States,
#Photogrammetria 20:55«80,

#General discussion reviewing equipment and techniques

uged for various land use surveys. Color and infrared

are briefly noted.

%Stevenson, R. E./Nelson, R. M,

#1968 #An index of ocean features photographed from
Gemini spacecraft. U, S, National Aeronautics
and Space Administration, Manned Spacecraft,
Center, Houston, Texas. 3L8 p.

#Stone, K. H,
#1956 #ir photo interpretation procedures, Photo=
grammetric Engineering 22(1):123«132,

#n excellent procedural outline for interpretation of
aerial rhiotos. Interpretations should be from general
items to specific and from known to unknown, using scaies
of 1:70,000-1:30,000 for generai features; 1:30,000=-
1:10,000 for intermediate; and larger than 1:10,000 for
details. Outlines of features to observe are included.

#1961 s guide to the interpretation and analysis
of aerial photos., #Association of American
Geographers, Annals 5h(3):318-328,

A detailed guide is offered for photo interpretation

proceeding from general to specific and known to unknown,

139 steps are outlined,

#Strandberg, C. H.
#1964 #n aerial water quality reconnalssance system,
#¥Photogrammetric Engineering 39(1):L6=5L.
#erial reconnaigsance gystems that can augment grourd
studies are especially valuable to reach areas of ‘imited
or total inaccessibility., Many pollutants can be detected
from aerial photos.

#1966 #herial photographic-interpretation techniques
for water quality analysis. #Photogrammetric
Engineering 32(2):234-248,

#Many water pollution conditions are evident through re=-

mote sensing. The article discusses types of pollution

and their detection through standard remote sensing
techniques,

%1967 #erial discovery manual, A¥ley, New York. 249 p.
#\ manual for the heginner or for classroom use, Covers
aerial photographic interpretation, photogeology, and

photohydrology.
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309.

310.

3.

312,

3.

31k,

315.

#Strangway, D. W./Holmer, R. C,

#1965 #Infrared geology. In Symposium on Remote
Sensing of Environment, 3rd, 196L, Proceedings
Pe 293=319. niversity of Michigan, Institute
of Science and Technology, Ann Arbor, Avail-
able CFSTI as AD-AllL 022,

#Tests in southern Arizona and New Mexico show micro-

climatological effects are important. Faults and some

other geologic structures were identified.

#Strees, L. V.
#1961 ¥ satellite's view of the earth. #Photugrammetric
Engineering 27(1):37=41,
s#tmospheric distortions are discussed and remedial measures
proposed.

#Stroud, W. G,
#1950 #0ur earth as a satellite sees it. #National
Geographic Magazine 118(Aug.):292-302,

#Suits, G, H.

#1960 #¥The nature of infrared radiation and ways to
photograph it. #Photogrammetric Engineering
26(5):763-T72.

# basic discussion of infrared radiatiocn and recording

systeins.

#Swanson, L, W,

#¥196Y #herial photography and photogrammetry in the
coast and geodetic survey, #Photogrammetric
Engineering 30(5):699=726.

#The U.S.Coast and Geodetic Survey uses photogrammetry

as one of its principal surveying systems in support of

major programs such as aeronautical and nautical chart..

ing, oceanography, and satellite triangulation. Equip-

ment, facilities, and methodologies are described and

illustrated by excellent color photos.

#Symposium on Photo Interpretation, lst, Delft, 1962
#1962 #Transactioas. Edited by Commission VII,
International Society for Photogrammetry.
#itgeveri) Waltman, Delft. (Archives
Internationales de Photogrammetrie, 1i). 533 p.
#Pertinent papers are covered individually,

#Sympo3ium on Remote Sensing of Environment

#1962~ #Proceedings, 1st-Sth. #University of Michigan,

1968 Institute of Science and Technology, Infrared
Laboratory, Ann Arbor., 5 vols. Sponsored by
Office of Naval Research, Geography Branch, and
other Government agencies. Available CF3TI as
AD-27k 155, AD-299 8L1, AD-61l 032, AL-633 919
AD-676 327 respectively,

#Pertinent papers are covered individually.
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314, #Tarkinston, 1. i./3orem, A.L.

€983 %#Zolour and false colour films for aerial
photosraphy. Photogrammetric Engineering
27(1) :88-95,

#'wo scilentists from Dastman Kodak Co. discuss and illustrate
iaprovenents in color and color infrared films. Color
reproduction by the photographic process using three pri-
mary colors is discussed, and the use of thesc photographic
and opti~al principles fur false-color reproduction is
explained., The characteristics of two new aerial films -~
Kodak iktachrome Aero #ilm {Process ©£-3) and a false-color
tp-, Kodak Bktachrome Infrared Aero Film (Process E-3) --
are conpared with those of the older products they replace,

317. #Tatz, 2.J,/Palmer, C.%./Htmer, R.E,
%1949 #eview of new geographic methods and techniques.
Final technical report (Appendix C). #Florida
Atlantic 'miversity, Department of Gecgraphy.
97 p. Contract DAAKO2-AB84Ce0219, Available
CFSTI as AD-700 175.
+The first part of this reoview sumnarizes the results of a
questionnaire survey of geographers active in researching
methodological topics; the second deals with the geographer's
role in studies of water resource planning and management;
tiue final study comprises a report and bibliography on new
systems of remote sensing techniques.

318, #Tewirkel, G.D.
#1963 #later depths from aerial photographs. #Photo=-
grammetric Enginecering 29(5):1037-1042,
#bjects subacrsed in water can be measured from vertical
aerial Jnhotos. In clear water depths to 90 feet, contours
have been traced to a depth of 450 .eet, Depth of water
observed needs to be multiplied by a factor of 1.L to 1.5.

319 . *Theurﬁr, C.

1959 #Color and infrared experimental photography for
coastal mapping. tPhotogrammetric bngineering
25(L) :565-559.

#Color, infrared and panchromatic aerial photography of
shoal areas have been obtained for comparative studies for
applications to coastal mapping. One application of color
photography is to determine relative depths; not isolating
shallow arczas which may require a dense hydrographic study.
Special devices and techniques are discussed, including the
problen of obtaining aerial pliotographs at a gpecific stage
of the tide, and the possible adaptation of stereoscopic
instruments,
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320,

321,

322,

323,

#Titley, S.2.

#1968 s#3outhern Arizona, the view from Gemini. 7n
Southern Arizona Guidebook 3:2-4. *Arizona
Geolopical Scoiety, Tucson.

#Examples of the ways in which high-altitude color trans-
parencies, taken from Jemini flirht, can te used in geo=-
logical interpretaticn are given. The broad rance ol red
colors, so typical of ricsert landscares, is clearly evident,
Colors of soils, especially on the nedinents and bajadas,
are very distinct. Iimestones, with {ew cxcepticns, do not
breed red soils; most of the red comss from velcanie rock
soil. Landforms arec especially clear in such hi-h-altitude
photos. Other structural features are pointed out also,

#Tolchelnikov, 1,3,

#1969 #The role of soils in the interoretation of Arid-
Zone landscapes from aerial photopraphs. lrans=-
lation available CTSTI as AT-H672 455,

s#A rather general discussion based on hlaci:i-and-white a-rial
photography. It is pointed out that the characteristics of
soil cover are closely related with all components of the
landscape, refracting the specifies of the geclogic and
geomorphologic structure of the territory, hydrolccical cone-
ditions, migration of chemical coxpounds, composition of
vegetative cover, etc. .xaaples of interpretsztion of aerial
photographs are given.

#Unesco

#1968 #Aerial surveys and integrated studies, proceedines
of the Toulouse Jonferencs, 195L. tUnesco, Paris.
Nutural HResources Research 5. 575 p.

#Part 1 (p.13-286) includes fairly long reviews of research
on the applization of aerial photographic interpretalion to
the iavestigation of natural resources. These ar< ver; infor-
mative and the more appropriate arsss ar:z cited separately
by author. This part of the book could well serve as an
introduction to aerial surveys and their apnlications to the
inventory of natural resources as a basis for land use¢. rhe
emphasis is on standard aerial survey sroccdures. Txtensive
bibliographies are appended. Part 2 (p. 239-370) includes
shorter reports on various aerial surveys and their anslica-
tion to a variety of land use problems. Part 3 (p. 373-530)
inelndes very brief reports on various aspects of aerial
photography and its applications. Part & (p. 533-570) is a
report on a panel discussion of survey principlczs.

#U, S, Department of Agriculture, So0il Survey Staf?l

#1966 #erial photo interpretation in classifying and
mapping soils. #USDA Agriculturc Handhook 294.
89 p.
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#A complete manual of value not only to the soil surveyor
but also to anyone using soil survey maps, Soil surveys
have been based on aerial photos since 1930. Unfortunately
examples are mostly from hunid areas.

324, Y, S. Department of the Army
#1967 s#Imace interpretation handbook, Vol, 1. Technical
Jdanual 30-2L5, NAVAIR 10-35-485, AFM 20050,
#U,S, Government Printing Office, Washington, D.C.
358 p.

#The purpose of this handbor 1is to provide military image
interpreters with current ‘erence materi:l basic to all
types of image interpretat . It provides detailed infor-
mation on various kinds of _ragery and their application to
interpretation. The value and limitation of various sensors
is included together with detailed information on equipment
and processes. It is a text of major importance for all
technicians seriously interested in remote sensing.

325, #U. 3. National Aeronautics and Space Administvration, Scienvific
and Technical Information Division.

#1967 #Earth photographs from Gemini III, IV, and V,

#Special Publication SP-129. 266 p.

#Gemini IV and V carried Synoptic Terrain Photography and
Synoptic Yleather Photograph experiments. Gemini IV photo-
graphed areas of east Africa, the Arabian Peninsula, Mexico
and the southwestern U,3.: Gemnini V, selected land and
near-shore areas of oceanographic interest. The 2Ll photo-
graphs include 39 near-vertical views of the Pacific coast
of Mexico to central Texas which show such details as contact
between Quaternary alluvium and bedrock, fault zones, tec-
tonic orovinces in Sonora and sediment distribution in the
Colorado River delta, deposition patterns, and some North
African sand dunes.

326, #VanLopik, J. R.

#1962 #0Optimwm utilization of airborne sensors in military
geggraphy. #Photogrammetric Engineering 28(5):733-
778.

#A discussion of what sensors should provide.

327, taca wws
#1968 #Infrared mapping, basic technclogy and geo-
science applications, #3eoScience News 1(3):
L-7, 24=31, 36, ANAG (1968)00351,

#Topivs discussed vnder infrared imagery are: atmospheric
effects, basic physics, infrared sensing systems, and
applications. Under the last, the geothermal gradient,
internal heat and its conductivity, soil-mapping by
radiometric temperatures and reflectance levels, and
surveys for hydrographic purposes are examined,
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328,

329,

330.

331.

332.

#VanLopik, J.R./Yarbrough, L.A.

#1966 *Comments on remote sensing needs in geoscience
engineering and exploration. In 3ymposium on
Remote Sensing of Lnvironment, Lth, 1966,
Proceedings p. L9-5h. University of :ichigan,
Institute of Science and Technology, Ann Arbor,
Availabie CFSTI as AC-538 919.

#A statement of problems w' ‘h little specific suggestions

for solution.

#idal, R.S.

#1957 #Land use mapping in Chile. #Photogrammetria
22(5):153-159.
#Development and status of the use of air photographs in
Chile.

#Viktorov, S.7.

#1969 #se of aerial methods in landscape studics.
109 p. *Translation available CF3TI as AD-69€ 170.
#The collection of articles covers a wide range of prohlems:
the use of aerial methods in the tundra, taiga, stenos, and
sandy deserts; the possibilities of aerial methods for the
study of regional characteristics of landscapes; and the
applications of aerial photography for large.-scale mapping.,

#7inogradov, B.V.

#1958 #0 svyazi rastitel'nosti s gruntovymi vodami v
stepnykh landshaftakh Severnogo Kazakhstana i
ispol'zovanii rastitel'nosti v kachestve indikatora
Pri gidrologicheskom deshifrirovanii aerofoto-
snimkov (On the correlztion of vegetation and
water table in the Northern Kazakhstan steppe
landscapes and on the use of vegetation as an
indicator for the decoding of aerial photographs
for hydrnlogical purposes). idkademiia Hauk
3SR, Izvestiya, Seriya Ceologicheskaya 1964(1):
121-128, Referativnyi Zhurnal, Biologiya, 1959,
no. 38713. EBA(L3)58013.

#In this area of abundant springs, lenses of underground
water occur under depressions. The distribution of vege-
tation and soils in the 3 main vegetation types occuring
in depressions: 3edge-reced, Sedge-willow and meadows are
described. The cluse depenuence of soil distribution and
vegetation on hydrogeological conditions is stressed.

Hmma o=

%1956 #lerial analysis of vegetation in arid zones
(transiated title). 3%No source. Translation
available CFSTI as AD-698 850.
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333,

335.

tThis excellent report is a complete survey of the application
of aerial photopraphy to the analysis of vegetation in arid
zones, Techniques for photographing, identitying, analyzing,
and interpreting vogetation at all photographic scales from
1:3,000 and larger to 1:50,000 and smaller are discussed.

The technique which receives primary emphasis for the photo=-
graphic interpretation of vegeiation over wide areas is the
selection of key sites, the preparation cf aerial photographic
interpretation standards and the extrapolation of these
standards fron the key sites over the entire area. Almost
LOO different plants are mentioned by name, and important
ecological plant societies, terrain features, and soils are
discussed. Arcas covered are primarily within the bounds

of the Soviet Union, with some references to Africa and the
Near La-t,

#inogradov, 2.V,

#1963 #Experience in large-scale landscape interpretation
and mapping of key sectors in the arid and sub-
arid zones of Central Asia and Kazakhstan. #Trans-
lation available CFSTI as AD-692 37L.

#The paper dealing largely with semiarid conditions, is a
presentation of some results in an experiment with large-
scale landscepe mapping based on the interpretation of
aerial photographs ta:en in western Turkmenia and in North-
ern and Western Kazakhstan in 1952-1958. The author deals
with all the bacic problems invoived in landscape mapping,
such as scales and accuracy., In the text a numbar of aerisl
photographs are accompanied by landscape maps compiled on
the basis of these photographs., It offers little that is
new to gcographers and foresters in the United States.

1969 #Geographic correlations in distant extrapola-
tion of interpretation characteristics of
landscape analogs. 58 p. x#Translation avail-
able CPSTI as AD-A96 915.

*Philosophical discussion of nearby and distant landscape

analogs. Includes a good description of the Algerian

Sahara whicn is compared to Asiatic deserts,

*‘qaldo, C.E./Ireland, RDPC

#1955 #Construction of landform keys. *Photogram-

metric Engineering 21(L):603-606.

#A landform key is a combinatior of textual and pictorial
material s> arranged that it will ald in rapid identifi-
cation of landforms. lheir development and apolication
are discussed,
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33. #Wallace, R.i./doxham, R.¥,

#1967 #Use of infrared imagery in study of the San
Andreas Fault system, California. #J.S. Geo=-
logical Survey, Professioral paper 575-D:
l,-l7-156. l"[apo

#Infrared imagery shows variation in soil moisture, vegetation,

and microtopography observed in tracing the fault over a

distance of 200 miles,

337. s#Malters, R.L.
#1963 #Radar bibliography for geoscientists., ‘{Jniver=-
sity of Kansas, Center for Research, CRIS Report
51-30. 28 p. JASA-CR-101707. Contracts N3R-17-
004-003, NAS9-7175. STAR N69-30303.

#The purpose of this bibliogravhy is to provide a compre=-
hensive source of background information emohasizing geo-
logical, agricultural, geographical and related interpre-
tations of modern high resolution, Side-looking Airborne
Radar (SLAR) imagery. 266 refs. cited and indexed, covering
a broad spectrum of subjects ranging from applied imagery
analyses and interpretations to selected theoretical studies.

338, :Warnecke, G.
#1967 #Satelliten und HMeteorologie (Satellitcs and
Meteorology). sAnnalen der .deteorologie n.s.,
3:13.31, MGA 19.6-67.
#An introduction into the meteorological applications of
artificial Earth satellites.

339, sWear, J.F,.

#1960 #Interpretation methods snd field use of aerial
color photographs. #Photogrammetric Engineering
26:805-808,

#Wide acceptance of aerial color photography for special
survey purposes has been hamperod by lack of suitable office
and field interpretation methods. New interpretation tech=-
niques have been devised and portable stereo viewing equip-
ment has been developed to solve basic problems in using
color transparancies., Color-interpretation techniques,
film-handling procedures, and a desc¢ription of the new
light table are presented with appropriate illustrations.

3)40 . *Weaver, K . F [y
#1969 #Remote sensing: new eyes to see the world.
#National Geographic Magazine 135(1):L6=73.
#A popular, but factual discussion aimed toward readers
with little knowledge or the subject.




341, #Weiss, .,
#1967 #Infrared in meteorology. +#leatherwise, 20(L):
156-161. 104 19.2-90.
#Discusses the use of infrared in meteorology. It provides
capabilitics that are not otherwise obtainable,

342, wl:leh, R.
#1963 #["ilm transparencies versus paper prints, #Photo-
grammetric in:ineering 34(5):490-501,
#['ilm transparencies are uore desireable for photointerpre-
taticn,

343, *ellman, d.4,

#1966 #ctive wrench faults of Iran, Afghanistan and
Pakistan. %Geologische Rundschau 55(3):716=735.
Japs.

#Air photo mosaics, available for nearly the entire area of
Iran, Afghanistan, and West Pakistan, were examined care-
fully for topographic offsets and other evidence of active
faults. [he degree and direction of movement were ascer-
tained from photo pairs, and the results transferred to base
maps at 1:1,000,000 and 1:2,500,000., Agreemeni with pub-
lished geologic maps is said to be good. The course, extent,
and displacement of nine of the more important faults are
described.

Bhbw *I‘Iickens, G. E.

%1966 #The practical application of aerial photography
for ecological surveys in tie savannah reglons
of Africa. ¥Photogrammetria 21(2):33-41. Map,

A brief but useful discussion of the use of aerial photo-

graphy, including when and how to make photos, material to
use, and interpretation of photos.

345, #Williams, F.C,
#1950 #0bjectives and methods of density measurement
in sensitometry of color films. #Uptical Society
of America, Journal L40(2):104-112.

#ensity measurements used in the sensitometry of color films
can be divided into two broad classer: Integral densito-
metry, which provides a description ot the multilayer image
as a whole in terms of its absorptions; and analytical den-
sitometry, which gives a descrintion of the image in terms
of its components by determining their individual density
values. Terms and units are defined for each class and
subclass. The field of usefulness and methods of measure-
ment are briefly discussed.
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3L6.

3L7.

3L8.

3L9.

350.

s#filliams, O,W.
#1967 #Surveying the warth by satellite. #Science
Journal 3(1):68-73, M 19.5-537.

#Satellites can be used in geodetic research in 2 ways.
In one the position of the sat~llite can be determined
accurately fron 2 trackin~ stations and the exact oosi-
tion of other tracking stations determined. In the
other the height of the satellite can be compared with
its expected height, assuming that the larth were a
sphere, and gravitational anomalies can be plotted.

#Ji11iams, R.S./Ory, T.R.

#1967 #Infrared imagery mosaics for geological investi-
gations. #Photogrammetric Engineering 33(12):
1377-1380.

#0ne of the drawbacks of infrared imarery for mapping and
areal interpretation has been the "strip" format of the
imagery. Through careful planning and execution of infra-
red surveys, it is possible to assemble uncontrolled infrared
imegery mosaics that provide broad areal coverage, resulting
in better interpretation and mapping capability.,

#i{illiamson, A.N.

#1966 #Laboratory investipations of the gamma-ray
spectral region for remnote deteraination of
soil trafficat’'lity conditions. In Symposium
on Remote Sensing of Environment, Lth, 1954,
Proceedings p. $23-633, #University of Michigan,
Institute of Science and rechnology, Ann Arbor,
Available CFSTI as AD-633 919.

#Results largely negetive.

#filson, R,C,

#1967 #3pace photography for forestry. *Photogram-

metric Engineering 33(5):L83-L%0,

#Subject matter outside arid zone, but same principles may
apply. Basically space pihotography provides smoptic
overviews of large regions superior to conventional aerial
mosaics.

#finston, J.3./Taylor, V...

#1957 #tlas of world naps of long-wave radiation and
albado for seasons and months based on measurcge
ments from [iraos IV and Tiros VII, -4J,3, Inviron-
mental 3cience 3erviccs Administration, Technical
Report W3%30 L3, 32 p. MGA 17.L-2L7.

#donthly and seasonal zlobal charts of long wave radiation

and albedo are presented for the periods ifeb.-June 1942
(Tiros L) and July 1943-'iay 195L {[Iiros 7).
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351,

352.

353.

wlinterburs, .P./Wulfeck, JJW,

*1961 wdditive color photopraphy and project?on for
qnilitary photo interosretation. Pnotograne
metric bngineering 27:250-60,

*In order to assess the value of additive color photography
for phot~ reconnaissance, thc colorvisivn gysten was ana-
lyzed in teris of its inhercnt capability Ffor projecting
black-and-vhite, full-color, and color-separation records.
full color peraits iucreased turset detection but shows no
apparent increase in detail resolved on simulated panchromatic
records.

#Hlobber, F.Jd,
¥1947 *3pace photography: a new analytical tool for the
sedimentologist. #*Sedimentology 9(k):245-317,
#0rbital remote sensing can provide synoptic environmental
data for geoscientists. Color space photographs obtained
incident to the Gemini Program orovide tools for analyzing
sedimentary environments and processes, The principal
advantages of orbital geoscisnce data collection include
frequency of coverage leading to environmental analysis
within the full spectrum of seasonal contrasts, and oppor-
tunities for environmental syntheses by synoptic observa-
tions. Gemini space photography is an available source of
semi-quantitative data concerning changing environmental
phenomena and mechanisms of sediment distribution, It also
enables the survey and inventory of global sedimentary
iandforms.

#lolfe, E.W,
%1963 #Geologic evaluation of thermal infrared imagery,

Caliente and Temblor Ranges, Southern Clalifornia.
In Zarth Resources Aircraft Propgram Status Review,
T: Geology, Ceography, and Sensor Studies. Pre-
sented at the NA3A ilanned Spacecraft Center,
Houston, Texas, 3eptember 15-18, 1943, p. 12/1 to
12/27. +#U.S. Geological Survey, Technical Letter
NA3A-113., L3 p. STAR N69-25018.

#Thermal infrared (8 to 12 micron) imagery was obtained in the
Caliente and Temblor Ranges and Carrizo Plain, southern
Jalifornia, in predawn and post-sunrise hours, ield obser-
vations: measuremente of moisture and specific gravity of
the regolith, and radiation temperatures; and comparison with
seologic maps and aerial photographs lead to the following
conclusions: (1) The specific gravities of surficial mater-
ials (usually not bedrock) influence tonal densitics in the
pre-dawn imagery. (2) Goologic interpretation of tonal den-
Sity patterns is complicated by topographic, atmospheric,
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and vegetative effects on pre-dawn radiation. (3) Geo-
logic features such as outcrop patterns and some faults

are recognizable in the infrared imagery as well as in
aerial photographs. (L)Local radiative ancmalics, pre
viously sugpested to be caused by the occurrence of rround
water at shallow depths may be caused by night-time entrap-
ment of cold air in poorly drained, topographically low

areas.

354, #Wolfe, W,L., ed.

#1945 s#Handbook of military infrared technolory.

#U,5. Department of the MNavy, Office of Naval
Research, Yashington, D.Z. 905 p.

#As the name indicates, this is a handbook on infrared tech-
nology, covering the entire field from basic laws to equip-
ment, It is primarily aimed toward answering specific
questions, The complete in:ex, including references and
cross references should be of great help in finding useful
information, data equations, concepts, and techniques.

#Yost, Z,F./Wenderoth, 3,

%1967 Hhultispectral color aerial photography. stPhoto-
grammetric Ingineering 33(9):1020-1033.
#A basic discussion of multispectral additive color processes
for photo interpretation,
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