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matrix encoding technique treats the 
elements in grOups of four (2x2) to 
produce en output corresponding to 
the multispectral image exposed to the 
elements. 

Each element in the group Is 
exposed to more than one spectral 
bandpass; the only al 
is that each group 
exposed to all four of the spectral 
bands (red, blue, green, and infra- 
red). fhe calibration matrix is deter- 
mined by exposing each to One 
spectral band at a time. matrix 
then is used to decode the infor- 

E L E C T r n ~  
SIGNALS 

Figure 1. The proposed Image PmCOSSing System includes a Composite &eCtmt 
filter that projects image Information on a CCD array sensor for image processing. 
fhis arrangement simplifies the fabrication of CCD sensor array cameras by relaXing 
the precision of alinement required between the filter and the sensor. The color 
pattern of the filter is shown in the insert. 

osed method uses a 
composite spectral filter (see figure 
1) consisting of a periodic array of four 
spectral bandpasses. The fiiter is 
placed in the image plane of an 

n rnathematlcal t 
ment measures 



Decoding of the four color signals 
requires knowledge of the M matrix at 
the decoding station. In general the 
colors are decoded using the matrix 
inverse of M: 

The M matrices are determined by 

If the camera is exposed to a uniformly 
illuminated source with a spectral filter 
matching one of the camera Dass- 

I calibration, using one color at a time, 

bands (e.#. , red) 

x 
14 

. equation 1 becomes E;] 

I 
Thus, if the brightness of red is known, The amount of computer processing I 
four matrix elements are determined. in the matrix decoding process is not 
This process, which applies to each hrge in comparison to standard 
quadruple of picture elements, is then processing used on existing digital, 
repeated with the light source filtered remote-sensing systems. The matri- 
to match each of the three remaining ces have 16 elements each, and there 
spectral filters, thereby determining are 800x800 matrices for a total of 
the remaining matrix elements. The M about 10 million words. An existing 
matrices are then inverted to M-1 for system using four cameras employ 
decoding. 9.6 million words per camera. 

A block diagram of the decoding This work was done by John 8. 
process is shown in Figure 2. After the Wellman of Caltech for NASA's Jet 
dark current is subtracted, the image Propulsion Labors tory. 
is decoded into its four spectral 
components. These components are 
then used individually or combined in 
numerous ways. The standard color 
product is achieved by displaying red, 
green, and blue signals in their own 
colors. A single broadband black-and- 
white image is achieved by summing 
the decoded color components. 

NAVY TECHNOLOGY TRANSFER FACT SHEET 
DECEMBER 1978 

Real-Time Qptical Mapping 
System 

Better and faster sea-floor search and mapping 
capability is potentially at hand with the recently 
tested Real-Time Optical Mapping System 
(ROMS) developed by the Naval Ocean Systems 
Center. 

ROMS, an advanced optical viewing system, 
bridges the gap between existing acoustic systems 

but are limited by low resolution, and photographic 
systems which offer high resolution but are not cap- 
able of real-time' operation. The system provides 
real-time optical pictures of the sea floor at 120-foot 

ROMS can be towed at speeds from zerdto five 
knots, and has applications to close range classifica- 
tion and inspection, extension of vision to remote 
undersea work systems, mapping of the ocean floor 
for geological purposes and salvage operations. 

, 
I 

which provide long-range and real-time operation 

i 
depth with a 400-foot swath width. I 

I 

x i i  



This mult isp ca t ion  package, 
Atmospheric and Oceanographic Information Processing System, AOIPS, which 
is being developed 
i n t e r a c t i v e  user  o nted software package which can be used t o  perform a 
supervised maximum l ikel ihood c l a s s i f i c a t i o n  of mul t i spec t ra l  image data. 
The CLASSPAK system provides the user  with the  capab i l i t y  t o  input  up to  
24 bands of image data  from tape; displaying se lec ted  bands on a d isp lay  
screen; def ining t r a i n i n g  and t e s t i n g  areas from the  image; performing a 
c l a s s i f i c a t i o n  of a se lec ted  area using up t o  8 bands; and producing var ious 
forms of output. CLASSPAK o f f e r s  t he  use r  a highly f l e x i b l e  interactive 
environment f o r  working with image data. 
t i o n  with land cover s tud ie s ,  urban boundary del ineat ion,  geological  s tud ie s ,  
f o r e s t r y  and ag r i cu l tu re  inves t iga t ions ,  and the  development of hydrological 
models f o r  watershed s tudies .  

t he  NASA Goddard Space F l igh t  Center. CLASSPAK is  an 

CLASSPAK has been used in connec- 

The c l a s s i f i c a t i o n  method employed in CLASSPAK is based on a maximum 
l ikel ihood decis ion r u l e  which 
equal and t h a t  auss ian  probabi l i ty  d i s t r ibu t ion .  The mean 
and covariance 
computed from a user defined t r a in ing  sample. 
CLASSPAK system by means of menu formatted prompts. Th ~ A s S P A K  main menu 
o f f e r s  the user a s e l e c t i o n  of 11 opt ions  including cur ren t  image d e f i n i t i o n  
and display;  d e f i n i t i o n ,  modification, and de le t ion  of t r a in ing  and t e s t i n g  
da ta ;  c l a s s i f i c a t i o n  of a master image using previously accumulated class 
t r a i n i n g  statist ics;  d isp lay  and p r in t ing  of c l a s s i f i c a t i o n  r e s u l t s ;  and 
production of gray l e v e l  dump of se lec ted  image areas. When an option is 
se lec ted  from t i n  menu the  associated system €unctions are i n i t i a t e d  
and t h e  user  is pted through the  use of the se lec ted  opt ion by fu r the r  
menus. As a se lec ted  opt ion funct ion Is completed, con t ro l  r e tu rns  to  the  
main menu which prompts the  user  f o r  fu r the r  ins t ruc t ions .  

ssumes t h a t  a l l  a p r i o r i  p robab i l i t i e s  ate 

class may be input d i r e c  LY by the user  01: 
The user  i n t e r a c t s  with the  

Visual output 
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package containing 
ormat Landsat-data-derived sur face  classi- 
ions i n t o  a d i g i t a l  a r r ay  t h a t  corresponds 
r (UTM) grid.  Surface c l a s s i f i c a t i o n s  and 

p i c t o r i a l  (map) representa t ions  of t he  Ear th  are of g rea t e r  u t i l i t y  i f  such 
d a t a  can be r e l a t ed  to  s tandard geographic referencing systems, such as t h e  
UTM grid.  The Landsat mu l t i spec t r a l  scanner system acquires  da ta  which can 
be used t o  generate  sur face  c l a s s i f i c a t i o n s  and p 
t h e  Earth's surface.  The mapping equations which 
UTM g r i d  are, i n  general ,  q u i t e  complicated; owever, near ly  linear approxima- 
t ions are reasonably ac te  i n  l o c a l  areas s t he  purpose of these  t h r e e  
programs to  geometrical  o r r e c t  Landsat da e UTM projec t ion  by t h e  use 
of ground con t ro l  points.  Some add i t iona l  f ea tu re s  of these programs include: 

f t h e  scanner, a co r rec t ion  f o r  the  inconstant  mirror  ve loc i ty  of t h e  
scanner, input of both the  hor izonta l  and the  vertical dimensions of t he  out- 
put  pixel s i z e ,  con t ro l  point  e r r o r s  pr in ted  a t  terminal ,  and execution 
of t he  geometric c o r r e  rogram i n  e i t h e r  f 

the control-  po in ts ,  and se l ec t ed  opt iona1,data .  
which contains  t h e  geometr ical ly  corrected data. 
nique is used i n  t h e  last  program t o  compute t h e  pre-images. 

tor ia l  representa t ions  of 
elate Landsat d a t a  t o  t h e  

co r rec t ion  t o  compensate f o r  the Ear th ' s  r o t a t i o n  and t h e  f i n i t e  scan 

ound o r  background. 

ndsat d a t a  t o  be mapped, . 

The neares t  neighbor tech- 

a 

Output c o n s i s t s  of a tape  

The GEOREF pro d Varian FORTRAN 
batch and i n t e r  lemented on a Varian 70 

series computer operat ing under the Vortex If  opera t ing  system 
memory requireme e l y  28K (decimal).. 

l e t  ( 6 2 X ) ,  Varian FORTRAN (38%) 
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the problem of interpreting images. The tusemeh IC concerned 
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18-21. 1977, Proceedings. IA13-11657024) fa l l s  Chufch. Vr, 
American Societv of photogrammetry, 1977. p. 85-75.36 rofs. 1077 141 nh 

i b n t n a  NASw-3 
(NASA-m-167l9 

RS 79-1-0 2 1 
A7848004 

Aug. 1978.0. 1027-1032 6 eft. bnd use. mapping. uegetatlon clasuti t ion. environmental 
monltonng. coastal featurns md pmcauar. gedow. 8nd lu Md 
s o w .  hproved and proposed microwen sensors am QIcnbrd 
a d  the use of tprcr &ume u a dantopmnt platform is 
mluatd. A.R.H. 

pinapk of additive fight. that can be built at e cost of SZQ Two ' 
photos of the original sre viewed i m u l t a m u d ~  through two 
diffennt color filters. and the images are superposed, Mmriak 
needed indude e beam splitting mimr. a S x 6 inch minor, colorad 
acetate. and possibly #me @Istin filter& Although principle em 
be extended to tluar colon. experiments have shown that additional 
colon do not yield better images or informational content P.7.H. 

RS 79-1-017 
N7&J1617# Conoral &counting Offie@. a. c 
~rocumrnem and Synam Acquiirition Oiv. 
LANDSAT PWCY lSSUES a UNRESOLMD 
17 Apr. 1978 34 P 

PSAD-78-58) Avail: NTIS HC A03/MF A01 tmdsafstdrtr availability from the EROS data 
future p h m  R. A. Pohl and 0. G. Mett IUS. 

Geological Sunq, EAOS Oat0 Center, Sioux falls. S. Oat) .  in: 
Oceans Annual Combined Conference. 3rU, Isr Angeles. 0 1 %  
October 17-19. 1977, Conferew Rmrd. Volume 1. (A7S 
49651 2248) New York, Institute of Elmlcol and Electronics 
Engineers. Ittc.;Washington. Of., Marina TKhnolow Society. 1977, 

The Department of Interior's EROS Data Center was rstablished 
in 1872 In Sioux Fills. SWCI Dakota to serve as a principal 
dissemination facility for Undsat M 0th~ nmotelv Kmed drU. 
Through mid-1977. the Conter had supplied about 1.7 million C O W S  
of imgei from the more t b n  fivemillion images of the mrth surface 
d i v e d  at the Center. Landsat accounted for nearly Mf of these 
images. ud approximately WQ computercompatible t a w s  of 
Landsat data were also upplied to users. New methods for 
processing data producu to make them mas useful are being 
dewlaped. and new ecession aids for determining data nailrbitity 

6 J. 

kmJp llm callgmu Manned on tho Oorh a d  
results of suaies relatmg BD satellito-basod. mmot-ing porq 
msues 8s dircusrad GRA 

p. 90-1 to 90-4. 
RS 79-1-0 ia 
N18-31478*+ National Aeroclputia and %ace Adminiantmn. 

information -em between Apnl 
11 plated on the use of rom 
instnrmentanon in spacecraft and 
natural resOumr o d  W n  Ira 

liprun. T, b*lui. I L. Erb. and 6. L. 
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A79-11662 Internationalization of m e  sensing tech. 
mlogy. C K. Paul fAgenc~ for International DNalopment. Washing- 
ton, 0.C.t. In: Amerlctn Satiety of Photogramtry. Fall Techiul 
Meeting. Little Rode. M., October 18-21. 1977. Proceedings. 

gammPuy. 1977. p. B76Q. 
The Agency br International D e v e l o m  (AID) began sum 

soring international iaivit ies in n m t e  m i n g  in 1971. one year 
before the launch of bndsat-1. with tha Smithronian Symsium in 
Remote Sensing. From 1 8 n  ID the present, limited technid 
assistance has been provided to revenl muntries which has led 
remote sensing investigaon'in developing countries to be &acted by 
WSA for the Landsat investigation program In dditbn. AID has 
Smnsored shops in remote sensing technology md 
the us. I has sponsored two seminars in training 
i w e  to make approprime c h o i i  in relaxing draw 
fearurn of the techrwfogy suitable for their rcsourw muircmmtt 
Recmt eanh m u r ~ l s  problems and past global monitoring exper- 
iences with Landsat in the deocloping muntries krw muntaincd 
interest in the satellite. Attention is given to details regarding AID'S 
wC,*rm and an evvatuation of the rduantqes of remote sensing 
t ~ h o l o g y  for the developing countries. G.R. 

(A79-11657 02-43 Fdl~ VJ., A~nerican SOW of Photo- 

RS79-1-025 
A79-13835 # The Rdfic Northwest Regional bmmirrion'r 
Land Resource Inventory DMIomtntbn Project . The user's 
experience. M. J. NlcCormiek (Washingmn M e  Planning and 
Community Affairs 4my. Olympia. Wash.). American fnsrim8d 
Aeronautics nd Astronautics md NASA. conkranta on 'Snaa' 
Senwrs, Hampfvn, V r .  1uor. 14-16.1978, A l a  &par 78-1119.6 p 

RS79-1-026 
A78-53379 Summary d L.dsat applications and mults. 
E. P. Marcanti (NASA. Goddard !Space Flight cmtar. Communiea- 
lion and Nawgation Oiv., Greenbelt. MdJ. In: Remote-laing 
aoPiications for mineral exploration. (A7863376 24-43) Strouds- 
burg Pa.. O m ,  Hutchinson and R o a ,  Inc. 1977. p. 42-72. 

A review of rpplicaticns and results of Landsat pmjar i s  
presented A t t e ~ ~ i o ~ i  is givm to the MSS bands. band ratios. and 

color eo+tes noting the applications of radr in agriculture. 
forestry and range, water (MUICLS. geology. land use. and marine 
resources. A series of Landsat images is presented noting forest 
regcons. burn scars. vegetated areas. md flood regions. A geologicd 
map compiled from an malyris of Landsal imagery is presented along 
with a stripmine map aka consmrted from the data of Landsat 
images. Landsat data is further disatssed wth reference to mineral 
exDloration. earthquake-zone investigations. and g w t h c d  surveys.. 

S.CS. 

RS 79-1-0 27 
A7853383 Tha role of remota sensing for energy develop 
mant. J. E. Johnnon (US Geologtal Survey. Office of Energy. 
Reston. Va.) and F. J. Janta (California Stam Uniwrsitv. Sme 
mento. Calif.). In: Remote-sensing apulications for mineral explora- 
tion. (A7643376 2443) Stmudsburg. Pa.. Dowden. Hutchinson and 
Ross, Im.. 1977, p. 194234.20 refs. 

The aoplication of remote sensing techniques tu energy develw 
ment projects is consided noting the nature of the data collected 
and the various types of remote anson available, such as photog 
w h y  devices, infrared scanners; radiometers. and radar systems. 
Processes for converting sensor data into h e  necessary form are 
described including magnificanon. restoration, image transfer, en- 
hancement. and image coding. Severat types of stanc hardware and 
image data processors are listed. SC.S 

~ m . 1  i n s  The unfulfilled promises of m o t e  sensing. 0. 
A. Mathisen. New Engineer. d. 7. June-hty 1978. p. 14,16,19 IS 
ff.). 

It is pointed out that remote sensing technology promises 
discussed IS long ago as 1982 have been only mrtly fulfilled. The 
Smeter resolution Provided in the senes l.andsat-3 is too crude for 
most purposes. The technology exists for improving the resolwon to 
a lcval which would make it possible to satisfy most of the existing 
requirements. However, the technologial advances involved are 
dassified and am only used for military amlianom. There M 
com#lling reasons for keewg the most advanced techndopleal 
capacities of the military with rcswct to remote sensing secret Tha 
prospects of getting some of the technological developments dedrrri- 
Red are dirnrucd. taking into account the potition of tha Office of 
M-ment and Budget with respect to a deusion concerning h 
resolution limits tat for NASA. {Author) 

RS 7 9- 1-0 2 9 
A78-53381 Epm obemtiom from nmote-sena'ng orat- 
fotm - Oudook. R. S &uson. R. W. Mam (Wyoming, Uninrrirv. 
Luamk. Wvo.), N. M. Shoe, and P. 0. Lowman. JI. (NASA, 
Goddard Spra Flight Cater .  Gnanbdf. Md.1. In: Remote-xnsing 
awlicatiom for mineral exploration. (A-53376 2443) Stroudt- 
burp Pa., Omden, Hutdtiin and Raas. 1%. 1977. p. 99-156.61 
refs. 

Observarions of ttte m t h  from rcmotew~sing piatform rr 
discussed noting the NASA bnh Raources Ai& Program, EpLh 
Resources lrthnology Satellite program. a the Earth Resources 
Experiments Package. Techniques for geofogical mapping are de- 
scribed including autommc maoping. v i r 4  intwpretatbn. band 
selection. radar, band combination, md imiSa enhmcemmt. S.C.S. 

RS78-1-030 

A78-53318 Gap between r8w remot-r data and 
mources and environmental information. B. F. h a l i n g  and J. E. 
Johnston (US. Gwlogiul Swvev, Reston, Va.). In: Remte?ensing 
awlicatiom for minerd untoration. lA7&53376 24-43] strouds- 
burg, pa.. Dawden, H u t c h i m  and Ross. Inc. 1977, p. 2841. 

Attention is given to the aeonomic resources necessary for 
devdoDing remote sensing woiccts. institutional funding fcr the 
collection of resource information is discusred. The interpretation of 
raw ramOrMensor data is discussed from the mint of view of user 
orientation. Geological mapping i s  reviewed noting the choics of map 
scale and two- versus threedimensional geology. Oil exdontion on 
the basis of remotely sensed data is considered along mth a neet-mill 

SCS. prom and an agrarian reform project. 

RS 7 9- 1- 0 3 1 
Am14155 # Oigital image processing uperience a t  Ham 
mm Institute for Photogrannnetry IIPII. H. P. 8Phr (Harmover, 
Technische Univerntat. Hanowr, West Gsmany). In: fmage orocess- 
iq - Intarottiem with photogrammetry and remote sensing; Proceed- 
k p s  of the International Symposium. Gar. Austria. Oaobw 3-5, 
1977. (Am-14151 0935) Grar. Tschnische U n h i t a t  Graz. 1978. 
p 78-25.21 refs. 

The paper describes the IPI image pmcessing system for image 
enhancement and geometrical image processing: it consists of a large 
CDCC- 73/76 computer. an Oprronics-P 1700 digital read/wnte 
image plotter. and a modular software package. Emphasis is placed 
on the software package and the geometmal processing technigue. 
and consideratton is given to applications of the system to images 
from: (1) a metric camera; (2 )  :he Hasselblad camera; (31 a 
mltlspecva annef; ami (4) Lanawt 1i.e.. water polturlon data and 

8J. water-tinedifference datal. 

6 
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RS 7 9- 1-0 3 4 
A79-11657 American Societv of Photogrammetry, fJl 
Techn~tol Meetmg. Gale Rock. Ark., October 1&21.1977. Proceed- 
ings. Fails Clrurch. Va.. Americ8nsociety of Photogrmmtrv. 1977. 
505 p. 55.00. IFot individual items see A7811058 m A79 I lG721 

% derccbn  of water pollution from color ad n i l i r d  color 
aerial photography 15 coniderad Jotq wnh tcchnqilr lor bnd use 
change dctuocun using -sat imrgerv. a mtew of thr user of 
landrat imagery in M~*Ico. a photogrunmetric control l w w v  of a 

knndered dong with possible onboard promsing procedom. tdcing 
into m u n t  water mopmg, river f10odinO/caaSd studies. ~I'IOW 
shed runoff studies. and investigzxions regarding the use of bnds3t 
data for ptanning the installation of lnge government f8cilitia 8nd 
for geologml muema d i e t  &ated with planning the loution 
of luge  dams. The suggested forms of onboud processing u e  reined 
to enhancement processing, onboard data J ibn tmn  ploceSring, 
selectable band transmission. data compaction. riwrlcodim W e -  
ing. dwd detestion. and multiresolution data. GR. 
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S.0033. UEMOTEJEKSING TWENTY YEARS OF 
CHANCE: 1s ?HE HUMAN ENVIRONMENT IN MAS- 
SACHUSETTS, 1951-1971 
W.P. MACCONNELL. L'niv. d M-huete. A- Experi- 
ment Station. blcincire Stmais Program. Amherst, Manochusrttr 
01001, (0059471:MAS00013) 

OBIECTIVE: Use rrmote-seusing techniques ~cr monitor 
forest and other environmental changes in Massachusetts frum 
1951-1971. The maps prepared fmm I971 *rial photography 
will provide ground truttr for training in interpretation of Earth 
Resources Technobgy Satellite (ERTS) imagery. 

metric technique as a tool for identifylng and classifying ogricub 
tural. forest and wct  lands: mining and wastc Jipos;ll arcas, as 
well as utbrn land and cutdoor recreation sites. Determine 
changes in vegetation and h~cd w which have taken place since 
the state was photcmphcd and mapped in 1951 and 19S2 by a 
similar system. Establish predictions of iuturc rata and pauenu 
of change for major land-use types bawd on changes over the past 
20 yeats. Popidation grouch am? construction of transporntion 
facilities will he used M help p:cdict future change. Provide 
vegetative cover and Iand-use maps of the entire sta te  far 
watershed managen. forestcn. wildlife biologists. ~ ~ S O U T C C  plan- 
ners and others intercstzd in the environment. Study urban 
growth and decay. especially the ?itwition in the urban-agrid- 
ture orurbadores t  interface in Massachusetts. 

SUPPORTED BY U.S. bepc. of Agriculture. Cooperative 

APPROACH: Devclop and test the uw of aerial p h o l o g ~ -  

State Research Service. Massachusetts 

RS79-1-039 
5.0023, MVENTORYMG AND MOMTORING O? EARTH 
RESOURCES BY UEMOTE SENSMG 
MS. BAUMGARDNER. Purdue UOiVmity. Agric. Experiment 
Station, Agronomy. krcvrfve Btdg.. &fayetre. Indiana 47907 
(0008923: iNW50020) 

OBJECFIVE Study the relationships between the mdtispec- 
tral radhrtion chanaerktics of  mils and the physical and chemi- 
cal propertics of x3ils. Study the refationships between the radin- 
h eharacuristiu of vegetatiou and the propertics of the roils on 
which the vegetation is growing. Conduct research on the applka- 
tion of m o t e  Knsing for determining land use. soil dclincacions. 
and vegetation mapping. 

APPROACH: MuJtirptctraJ scanner data obtained from dr- 
craft and spacecraft platforms. aetiat multispectral photography. 
rad ground observation data will be used in the preparation of 
anh resources inventories. Both supervised and non-nupervised 
programs will be used in the computer-implemented analysis of 
mukispectral data. Ground obscnation data prill be used as train- 
hg sets for computcr-implemented analysis and for testing analy- 
sis results. These techniques will be used in the preparation of 
tsnd use inventories. roil surveys. and vegetation maps. Sequen- 
Cia1 data (anultispearal scanner p w e r  over the same site on dif- 
ferent dates) will be u r d  to detect and monitor changes. 

PROGRESS: Significant progress was achieved in 1975 in 
defmmg the relationships between the chemicallphysical pmper- 
tics of  roils and the rnultispccval reflectance (0.5-2.37 microns) 
hwn surface M i l s  and determining thc utllity of LANDSAT 
(satellite) multkpcccd data for identifying and delineating 
meaningful soils boundaries. The soil propcmes having the 
highest cornlation with spectral reflectance are cation exchange 
capacity and the contents of silty, clay, organic mattcr and iron 
Oxides, and correlations were higher with infrared reflectance 
than with visible reflectance. Results from soil survey research 
demonstrated that digital analysis of Landsat data wn be used 
successfully for quality control of  soil survey programs: to express 
quantitatively the mapping uait hornogencity by denuiym@. 
separating. and measuring inclusions occumng within mapping 
units: to identify and delineate by remote sensing soils differemxs 
which may not be discernible by visual observation. differences 
which may be related to intcmal drainage andlor other subsoil 
differences: to produce quickly and accuratelv general soils maps 
for counties by visual interpretation of ooserved false color 
images. 

SUPPORTED BY U.S. Dept. of Agwculture. Cooperative 
State Research Service. Indiana 

RS79-1-040 
S.0040, SEASAT4 COORDINATION AND APPLICATION 
D.E. LICHY. US. Army. Coastal Engin. Res. Ccntcr. Kingrnun 
Sldg.. Fort Beivoir. V~imia22060(31S82) 

OBJECTIVE To coordinate the Corps needs with NASA a- 
tivities with the SEASAT sateltitc for the development of remote 
sensing applications. 

APPROACH: Evaluation and coordination of SEASAT-A 
application to the Corps needs by research. correspondence. at- 
tendance at meeting. participation in seminars and working 
groups and consulting with S&4SAT groups of NASA. other 
sponsors. Corps Division and District olfces. CRREL. WES. 
E n .  IWR and Division hborntorics. This effort will march the 
potential capabilities of SEASAT-A with Corps problems and 
nceds. 

SUMMARY: The results of this work will be a continuing 
input of Corps nccds and rcqukments  for  remotely scnscd data 
on the coastal cnvironmcnt to NASA and dcwlopmcnt of a viable 
plan of attaining Corps goals using SEASAT data. tt win result in 
application of the capabilities of SEASAT-A to the Corps ne& 
for occanographic data. Ths work will result in improved oceano- 
graphic data, icc monitoring. MVC spectra and windlwavc in- 
teraction. This cffon will satisfy nceds for all coastal Districts as 
well as those of WES. CRREL. IWR. CERC .nd ETL for Occam- 
graphic data. Reports of progress and uses of d m  will be made 
for applications cited offices. 

SUPPORTED BY U.S. Dcpt. of Dcfcnsc. Oftice C h i d  of  

I 

Engincexs, Corps o f  Engine- 

RS79-1-041 
J.0017. DEVELOPMENT AN0 APPI.ICATION QB 
PHOTOGRAPHIC TECHNIQUW OF REMO'I'E SENSING 
C. COOPER. Univ. of Maine, Agric. Experiment Statmn. Botany 
d: Plan1 Pathology. 36 W h & w  Hall, Omno. Mame 04473 
iOO7174S:MEOX494I 

OBJEffiIiE E&ore che use and effkiency of photographic 
remote sensing in low intensity soil surveys. Develcp the 1 ( ~  d 
aerial photographic ocean and s tuary  w r v e y ~  on the Maine 
Coast. Accumulate. as a m u l l  of ongoing research, rnrteriaisl for a 
remote sensing atlas of  Maine's herbaceous vegetation. Explore 
vnnous aspent of der= problems in apples and bluehemits 
using aerial photographic techniques. 

APPROACH: All objectives are k i n g  explored using exist- 
ing research land and personnel. All photography b Inw level and 
uttcnded to expand the work alrendy underway Except for uo- 
dewater  detail. as in objective 2, the work is concentrated on the 
IW of black and white and color infrared imagery. 

PROGRESS: Early winter remote rensisg data on snil typing 
the University Fnrcst (in cooperation with S.C.S.) acquired. now 
being analyzed. Preliminary color infrared survey of selected 
blueberry field plots finished. Results are encouraging and have 
stimulated ground work by research persclnncl wnrking with 
blueberries. Final survey of poultry manure pasture plots accom- 
plished. Evidence of migration of fen i l ie r  outside plots evident. 
Forage plots on Rogers farm (rele~se d alfalfa by herbicidal 
treatment) finished. Results uxcellent. Eff.ecu of release well 
shmvn. Bottom of estuary survey - inactive this year due to chang- 
ing research worken on ground truth data acquisition. Coopera- 
five agreement and funding (with Department of Environmental 
Protection) on d i d  waste disposal site rerearch R n a l i d .  

SUPPORTED BY Maine State Government 
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A. KEMMERER, US. Dept. of Commcrrc. Wad. Oceanic & 
Atmas. Admin.. Bay Sf. tuck. Mlu*sippt 39530 (SEC-207 1 

Overall objective is 10 provide technicd options for achicv- 
ing NMFS goals throughmtellitc and m o t e  Sensing opplicntions. 
development of sampling and dam management ryntcms. pmg- 
planning (system ongincering 1. and technology 1r;mrCcr and coor- 
dination. Satellirc uudics include SEASAT-A surface loycr tNn’D- 
port and Fisheries wrvcillnncc. CZCS fishery applications. a t e l -  
lite tracking of porpribes and marine turtles. a d  Jcvelopmcnt Of 
utcllitc imagc analyses. remote rnril lg applications including 
phmagnphy and U L T V  demonstntionrmd supporcdRUFAS- 
I1 sampling systems including ~ u n l c  and po tpo i r  tags. turtle 
tracking. porpoisc containment systcm design. and ctevrtupment 
of trawl &or STD. m u  managcmcnt e t T m  relate la EPA stu- 
dim. SEFC data. and optimized cruise tracks; pmgnm planning 
includes SEFC i u a k  POP wppon. and p h n i n g  %uppCm for 
SOAA. Technology transfer a d  conrdinatton h p c a  thu na- 
tional focus of NFEL and includes NOAA technical manugcmcnt 
OC CZCS program. MFS cowdination of SEASAT projc%ts and 
ruppnn of ICES ~ C ~ X P J C C  remote r a s ing  gmup. 
XPPORTEO BY U.S. Dcpr. of Commerce. Notional Oceanic 

& Atmospheric Admin.. National Murine 
Fisheries scnice 

TECHNOLOGY DEVELOPM 

R579-1-043 
s VELOPM€hT OF A #&EM m 
P PROGRAM M VERMONT 
U.H. JOHN. Uoiv. of Vcmont St Agr. Col.. Sckool of Natural 
Rerourca. 83 S. Prospect fi.. Burfingwn; Vermonz OS401 (US0 
7453) 

SUPPORTED BY US. National Aeronautics It Space 
Admin.. Offiic of Organization 0 
Management. M i c e  of University ALfain 

YSICAL UZSEARCM IN 
DCpUUWnt Of 8OCrgy. W8Shf 
h s i c  Energy Sciences. 
Rcpor(NaWEIER.0016. Sep 

Dercripton: %eo hysics * G c o l h e d  studies. 
sensing. Ljccu: *Deplnment of E- 

wmc information ea mncarch pbnacd tor tW9. 
Included vnda the beading of oa-aite geomcoccs 
are pregrpms on geoscience. nmote wnrmg. 
raonomy. pthcmdonergy ,  (hermodynuaics of 
ailiutes. reismology. magma encrgy nrrrsh. and 
phydcal chemistry or geMhcrmol solutions. Under 
tha hading off-sicc georcicnce. are such U C 8 S  of 
arurch m wismobgy. mctoomlogy. magnetic 
&Id .IIDihil.tion process in the m.gnclasphcrc. 

p*i. a d  argmic geochcmisuy of outer concinen- 
@I m y i n  Md dccp ocun rdimcnts. Among rbo 
eregnms rrktcd lo water mrcuch ue projccu on 
IC0tham.l Cnergy. rhcrmodynamicr of high ma- 
px8tura brirrcs. and t inehs Md vmspon. of 
I q u c w s  dulions. tbfajunyi-(PA) 
WtWoiOl 

h t O &  rtudier Of Zlm g8KS itl tWrCSUd SM- 

RS79-1-044 
TRE WORLD DEMOTE SENSIXC III)LIy). 
GRAPHIC INDEX. 
Tensor Industries. lac.. FJlr Chweh. VA. 
P. F. Kmmpc. 
Dccembtr 1976. a p 

Descriptors: *Remote sensing. *StbIiognph*s. 
*Indexing. Waited States. PubliEuions. Geo- 
graphical regions. Agikulture. N o m d  ICPOWCU. 
Resourrcs. Forccga counuict. Education. Ea- 
vironmcnt. A ~ u f t ~ o n l  m o u r c C s .  World &de% 

This volume is a (eosnphiE hdcx bibliography of 
over 4.0W nfereners on remole =sing 4 lutunl 
and r&uhuraf resources throughout the r o d .  
Cifauoas from 1970 tu August 1976 ue maaged 
witbia 14 major disciplines among more lhra tu) 
geographic areas. IQtcs. Md counuks. CX- 
unsise compilation uriginatcr fmmm more ch.n U O  
Ioreagn rad domcscie wufces among 6 major 
publishing categories lastrucuons for procunry 
dewred publifvlwnr IU reports were includcd. in 
8dditiun IO iuidclincr fur efficient utiiiition mf 
ibc document. Thb houk ’18s designcd 8s in- 
tegrated reference guide b r  use in rcmou Knsing 
and eavimamcntal education. training. applica- 
tions muuch.  an8ly8iS and technology crander. 

. 



RS79-1-046 
Statistical Mapping of  Sheet Aiquile Se-20-9 (National MAP) 
Making Use of ERTS lmpcs 

National Aeronautics and Space Administration, Washington, 0. 
C. 
AUTHOR: forrez, d .  0.; Brockman, C. E.: Castro, A. F. 
E111212 Fld: 8E. 481 STARIBO8 
hug 77 3311 
ReQt No: NASA-TM-75039 
Contract: NASW-2792 
Monitor: 18 
Iran-Transl. tnto English from Rev. Cartografica (BPati I), No. 
26, 1974 p 127-158. Subm-Transl. By Transemantics. IIIC., 
Washington, D.C. 

Abstract: New possibilities of remote sensing by means cf 
satellites to do research on natural resources are reported. 
These images make it posslble to carry out integrated Studies 
of natural resources i n  the shortest time possible and with 
small investments. Various maps and a complete desCriPtton of 
each are included. With the use of these satellites, 
scientists can hopefully plan development projects at the 
national level. 

De scr i p t or s : *Earth' resources program, *Mapp i ng , 
Satellite-borna photography, Statistical analysis, Cost 
analysis, Remota sensor's 

Identifiers: Translations, *Spaceborne photograpny, Remote 
sensing, NTISNASAT 

N78-17450/5Sf NTIS Prices: PC AO3/MF A01 

RS79-1-047 

Procedures for Gathering Ground Truth 1nforma:ion for a 
Supervised Approach to a CO:Epute~-Implementod Land Cover 
Classification of  LAtJOSAt-Acquired Multispectral Scanner Data 

National Aeronnutlcs and Space Administration. Lyndon 8.  
Johnson Space Center, Houston, lex. 
AUTHOR: Joyce, A. 1. 
E0923D1 Fld: O W ,  481 STAR1606 
1978 48p 
Rept No: NASA-RP-IOlS, JSC-12910 
Monitor: 18 

Abstract: Procedures for gatharing ground truth information 
for a supervised approach to a computer-implemented land cover 
classification of  LANOSAT acquired multispectral scanner data 
are provided in a siep by step manner. Criterit for 
determining site, nuaber'. uniformity. and predominant land 
Cover of training sawle sites are estaelished. Sugjastions 
are made for the organization and orientation of field team 
personnel, the procedures used in the field, and the format of 
the foms to be used. Estimates are made o f  the probaole 
expenditures in  time atid costs. Examples of ground :ruth forms 
and definitions and criteria of major land cover categories 
are provided in appendixes. 

Descriptors: *Ground truth, *LANOSAT satellites, . 
*Multispectssi band scaimers, *Terrain, Crop identification, 
Earth resources, Land use, Pattern recognition 

Identifiers: Methodology, Data acquisition, NTISNASA 

N78-15549/6ST NTIS Prices: ?C A03/tdF A01 

c 
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of Xnformation on Exploration for 
Resources in the State of Arttona 

ervat ion Commiss 
AUTHOR: Conley, J. N, 

Sep 74 3% 
Monltopr 18 

Abstract: Cont Index - alphabetical listing of sources of 
information, addresses and telephocre numbers; General 
geological and gecphysical information: Subsurface geology; 
Mineral resources; Surface geology; Maps; Geologic reports: 

ng; Mineral associations: Appendix. 

*Geothermal prospectfng, *Petroleum deposita, 
*Information centers, *Arizona* *Directories, 

Well logging, Geologic maps, Natural gas, Helium, 
Photo~rammetry, Ae:iat photography. Remote senstngl Scientific 
societies, Bibliographies. Professional personnel, ' State 
Covernement. Government agencies, NatiomI qovernment, Federal 
agenc i es 

Identifiers: *InforinatIan sourcesI NTISSLLC 

PE-286 358/7St NTXS Prices: PC A03/MF A 0 1  

F0072H1 Fld: 81, 56, 4 8 A g  9 ' r K t  88E 

RS79- 1-0 4 9 

Ucsults of Analysis of nd Observation Materials 
for Irtcst Year of "Program of  Experimental 
Research to Develop Methods for Remote Sounding of Soils and 
Vegetation on Analogous ons of the United States and USSR 
for 1975-1980" 

National Aeronauti e Administration, Washin 
C. 
E1042K4 Fld: 8M, 48E 
Jan 78 133p 
Rept No: NASA-TM-75082 

Monitor: 18 

Samolatnykh Nazemnykh Nablyudeniy I-OGO Goda Pervogo Etapa 
'Programmy Eksperimental Nykh Issledovaniy Po Razraootke 
Metodov Oistantsionnogo Zondlrovaniya Pochv I Rastitelnosti NA 
Uchastkakhanaiogakh Sssr NA 1975-1980 Gg (ffloscor), 
Rept. Academy of SSR, JuI.  1977 P 1-128.- 
Subm-transl. 

Abstract: A joint U.S.S.R. and United States prbgram to 
develop methoas for remote sounding of $ o i l s  and vegetation is 
reported. the program i s  Being Conducted on similar Sections 
of land in the USSR and the United Stgtes. Details Of the c'ata 

I /  

English from Rezultaty Anal 
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Proceedings of  the Eleventh International 
Sensing of Environment. Volume I1 

Environmental Research Inst. of hltchtgan, 
for Remote Sensing Information and Ana 
Energy. (9502319) 
FOO32Kl Flu: 8F, 48 ORA17901 
19P7 868p 
Monitor: 18 

Symposium on Remote 

Ann Arbor. Canter 
ysis.*OePartment of 

11. symposium on remote sensing of environment, Ann Arbor, MI, 
USA, 25 Apr 1977. 

Abstract: Ninety-three papers are presentee discussing 
technology utilization anc transfer. (ERA citation 03:053805) 

Descriptors: *Remote sensing, +Meettngs, Agriculture, 
Ecosystems , Geophysica I surveys, Resource assessment, 
Technology transfer, Technology utilization 

Icentlfiert: EROA/580203, NTISOE 

CONP-?70478+2 N T I S  Prices: PC A99/MF A01 

RS79-1-051 
0130540 78-005268 

PiIGHTTINIE IMAGES OF THE EARTH FROM SPACE, 
CROFT THOMAS A. 
SCIENTXFIC APERICAN. JUL 78, V239, N l ,  PO6 ( 1 2 )  
TECHNICAL FEATURE: PICTURES KECORDED UY U. 5 .  AIR FORCE 

VEATHER SATELLITES AT NIGHT SAVE S%kJN TtfAT THE BRIGHTEST 
LIGHTS ON THE DARK SIDE OF THE PLCINET ARE GAS FLARES FOUFSD IN 
ASSOCIATION WITH SOME OF THE WORLD'S NlAJOR OIL FIELDS. 
CHARACTERISTICS 0; THE LANOSAT SYSTEM USED TO OBTAIN THESE 
PHOTOGRAPHS.ARE CESLRIBED. THE GAS FLARES ARE. SEEN ALL OVER 
THE GLCBE. 6UT THE GREATEST CONCENTRAFiGN OF ThE:-l.IS IN THE 
VICINITY OF THE PER5IAM GULF. OTHER PMhC1C,fIA LOCATED 2 f  LXGHT 
FLARES ON THE LANDSAT PHOTOCHAPHS A R E  FISH1I;G 6LEETS CFF THE 
C04ST OF JAPAN. !HE HEAVILY INDUSTRIALIZED COUNTRY OF JAPAN 
I T S C L F ,  AND 4GRICULTURAL AN3 NAT!JRAL FIRES. THE PHOrOGRAPHS 
HkVE PROVED HELPFIJL IN ILLUSTRATING THE LARGE hMOUNTS OF lASTE 
ERERGY GIVEN OFF CN EARTH. AND XN PINPOINTING EXACTLY M E R E  
THESE N P S T C S  EXIST. ( 1  GRAPH. 1 MAP. 18 PHCT 5 )  
OESCRI?fORS: *RE?.!CITE SENSlNG ; *SATELL1 E APPLICAIONS : 

+DAYTI~lE-NIGHTfi:,l~ COLlPARiSONS : *LANO% : *OIL FIELDS ; 
*NATURAL GAS FIELDS ; *FIRES : *AGRICULTURAL LAND : ENGLAND : 

* JAPAN 
REVIEW CLASSIFICATION: 09 

RS 79- 1-0 5 2 
1503709 157.8 R29 ID ko: 78-9149316 

State of the art: mooerator's comments .Integrated 
mu 1 t i resource i nveri tar i es w i th emphas i s on p I ann i ng , 
tecnnicues, land clatsifiction systems, remote sensing, aata 
process i rrq and mapa i ng . 

LaBau. V d 
PB U S Natl Tech Inf  Serv 281036: 392-394. 1978 
157.8 R29 
Search: 137E0000 
SoiJrce: USOA Doc Type: ARTICLE 
Cat Codes: 1005: 3510 
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TH CANADIAN 

Anonymous, Can. Symp. R e  
May 16-18, 19778 Quebec, Canada: Inc l .  French Sum. 

separate authors.  

roc - ,  N o *  4 ,  613 

Individual  papers within scope c i t e d  under t h e  

RS79-1-054 REMOTE SENSING MEETING OF THE GROUP FOR THE 
DEVELOPMENT OF AEROSPATIAL REMOTE SENSING 

Anonymous, Remote Sensing Mtg ProC., l t 2 ,  701 P.8 Octo 26-28 
1976, Toulouse, France, Group ev. Teledetect ion Aer0SP.r 
1977, Toulouse, France, Available i n  French 

t h e  sepa ra t e  authors.  

RS79-1-055 UNITED NATIONS, ECONOMIC AND SOCIAL COMMISSION 

Individual  papers t h i n  scope are c i t e d  here in  under 

FOR ASIA AND THE PACIFIC 

Proc, of nar  on R e m o t e  Sensing Applications,  Sept.  29- 
O c t .  6 ,  1974,  Bangkok, Thailan 92 P.8 Econ. and SOC. C o r n .  

1975 

t h e  sepa ra t e  authors.  

. A s i a  and P a c i f i c ,  Mineral ect., Bangkok, T 

Individual  papers within 

1-056 ADDITIONAL INFORMATION ON APPLICATIONS OF REMOTE 
SENSING SURVEYS I N  THAILAND 

Angsuwathana, P.; Proc. of 
Applications,  p. 106 
P a c i f i c ,  Mineral R e s  

on R e m o t e  Sensing 
d sot* C O ~ .  A s i a  and 

N o  a b s t r a c t  ava i lab le .  

RS79-1-057 AE PHOTOGRAMMETRY 

Anson, A,: N e b 1  Photography and 
Reprography; Materials, Processes, and Systems, 7 th  Edi t ion ,  
p. 528-549, Van Nostrand Reinhold 



RS79-1-059 COMPARISON OF THE IMAGES AND THE MULTISPECTRAL 
CLASSIFICATION OBTAINED BY THE LANDSAT AND 
SKYLAB SATELLITES AND THE DAEDALUS AIRBORN 
SCANNER L 

Fontanel,  A.; Lallemand, C.; Legendre, G.; e t  al.; J. de 
Te lede tec t ion  du G.D.T.A., Tome 1 , 2 ,  p. 499-539, Group Dev. 
Teledetection Aerosp., Toulouse France,  1977, Inc l .  Engl ish 
Sum., Available i n  French 

N o  abstract available . I 

RS79-1-060 DEBATE ON THERMOGRAPHY 

Goillot, C.; J. de Te lede tec t ion  du G.D.T.A., Tome 1 , 2 ,  
p. 679-701, Group Dev. Teledetection Aerosp., Toulouse, 
France, 1977, Available i n  French 

N o  abstract available. 

RS79-1-061 SCIENTIFIC APPLICATIONS OF PHOTOGRAPHY 

Hoadley, H.W.; Neblette's Handbook of Photography and 
Reprography; Materials, Processes, and Systems, 7th Edition, 
p. 562-606, Van Nostrand Reinhold eo., New York, NY, 1977 

N o  abstract available. 

RS79-1-062 PERSONNEL T R A I N I N G  I N  REMOTE SENSING OPERATIONS 
AND INTERFRETATION OF DATA: 1, FUTURE DEVELOPMENT 
OF AND T R A I N I N G  I N  REMOTE SENSING I N  THE ESCAP 
REGION 

Koopmans, B.N.; Proc. of Seminar on R e m o t e  Sensing 
Appl ica t ions ,  p. 185-188, Econ. and SOC. C o r n .  A s i a  and 
P a c i f i c ,  Mineral Resources Sec t . ,  Bangkok, Thailand, 1975 

N o  a b s t r a c t  available. 

RS79-1-063 REMOTE SENSING; THE WAY AHEAD 

Jones, A.D.; Cartogr., A u t .  I n s t .  Cartogr., V 9, N o .  2 ,  
p. 85-89, 1975 

No a b s t r a c t  a v a i l a b l e .  

RS79-1-064 THE REMOTE SENSING OPERATIONS BY THE GROUP-FOR 
DEVELOPMENT OF AEROSPATIAL REMOTE SENSING 

Laidet, L.; Marche, E.; J. de Te lede tec t ion  du G.D.T.A., 
Tome 1 , 2 ,  p. 1-9, Group D e v .  Teledetection Aerosp., Toulouse, 
France, 1977,  Inc l .  Engl ish Sum., Avai lab le  i n  French 

N o  abstract a v a i l a b l e .  



RS79-1-065 TORING SURFACE ALBE GE WITH LANDSAT 

I Otterman, J,; Geophys. R e s .  etter, V 4 ,  No.  10, p. 441-444, 
1977, S i n a i  

N o  abstract available. 

RS79-1-066 STATUS OF REMOTE SENSING SURVEYS CONDUCTED I N  
ES 

Per ry ,  W.J.; Simpson, C . J . ;  Maffi, C.E.; e t  al.;  Proc, of 
Seminar on R e m o t e  Sensing Appl ica t ions ,  p. 13-24, Econ. and 
SOC. Comm. A s i a  and P a c i f i c ,  Mineral Resources Sect . ,  

I Bangkok, Thailand, 1975 
N o  abstract available. 

M79-1-067 A FRENCH SPOT TO OBSERVE THE EARTH 

Repairoux, A.; Recherche, No. 77, p. 396, 1977, Avai lab le  i n  
French 

RS79-1-068 REFLEC S ON THE SIGN ANCE OF REMOTE SENSING 
DATA 

. de Teledetection du D.T.A., Tome 1 , 2 ,  p. 55-58, 
Group Dev. Te lede tec t ion  Aerosp., Toulou , France, 1977 
Available i n  French 

N o  abstract available. 

RS79-1-069 FIVE FUNDAMENTAL REMOTE SENSING GUIDELINES 

Robinove, C.J . ;  Proc. of Seminar on R e m o t e  Sensing 
Applications, p.  83-84, Econ. and SOC. Comm. Asia and 
P a c i f i c ,  Mineral Resources S e c t , ,  Bangkok, Thai land,  1975 

N o  abstract available. 

RS79-1-070 WORLDWIDE RESULTS OF EXPERIMENTS USING ERTS-1, 
SKYLAB, AND DATA FROM SIMILAR SOURCES; 1, SO 
HYDROLOGIC AND GEOLOGIC RESULTS FROM EARTH 



RS79-1-071 LANDSAT IMAGERY: A CANADIAN LISTING 

Slaney,  V.R.; Rept. N o .  Open F i l e  386, 60 p., 1976,  Index 

Avai1:Geol. Survey of Canada, DOE, Mines and Resources, 
O t t a w a ,  Ontario, Canada 

Map 1:10,000,000 

N o  abstract available . 
RS79-1-072 AERIAL PHOTOGRPAHY I N  INDONESIA 

Soetanto; Photogrammetria, V 34,  No.  3, p. 79-87, 1978 
N o  abstract a v a i l a b l e .  

RS79-1-073 THE USE OF A I R  PHOTOGRAPHY 

S t .  Joseph, J.K.S. (Ed.]; New Ed i t ion ,  196 p., John Baker, 
London, United Kingdom, 1977 

No abstract available . 
RS79-1-074 INFORMATION OBTAINED BY THE EARTH RESOURCES 

SATELLITE LANDSAT 
1 

Tricart ,  J.: Apports de l a  Te lede tec t ion  a 1 'Etude  des  
Regions A r i d e s  e t  Subarides ,  J. d'Etude Organise le 9 A v r i l ,  
1976 au CNEAT, p. 3-9, Cent. Perfectionnement,  Amenagaement 
Mil ieu N a t . ,  S t rassbourg ,  France,  1976, W e s t  A f r i c a ,  
Available i n  French 

N o  abstract available. 







RS79-2-001 
7843600 Orrgonbta brvrlia 

RELATIOUSHIP8 UF CLAY MINERALOGV TO LANDSCAPE 
SlABlUTY IN WESI'ERN OREGON PhD. T b s b  
Ronald D a d  Taskw 1978 234 p 
Am(: Unhr. Miuofdms Older No. 78-1 1893 

a a y  fractions 6f s o h  lrom a Iarge number 
Oregon.$ Western Cascades were charactanzed 
determine the relations hi^ of va&us day mater 
movements. Each rits was &her designatad as .table or assigned 
to ona or mom of the fonowu\q utagorics: de& walanche, 

. debris flow. dump oanhllow. creep. AI! day samples ware analvzd 
by X-ray diffraction. end amin selected samples wem analyzed 
by dietantiat thermal a ~ l p h  and/or dectron nricrtacopy. the 
mom stable sites occur rnhcr .t W$ el*--% .:&h poorly 
formed mils having minimal clay development: or at b w  
clmtions. with relatively wail drained w ~ b  containing kaolirute. 
dehydrated katloyuta. c)rlontic inmgradm ud mkrolggngates 
bound bv amorphous marorMs. assert. Absa. 
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RS79-2-002 
N78-30638# I-, de P c ~ W S  Sa0 J m  do% 
Cameos (Brazil). 
REMOTE SENSING APPUED TO REGIONAL GEOLOGICAL 
:.IAPPING IN THE S A 0  FRAMCISCO RIVER AREA 
M.S. Thesis T SENSORIA MEN TO REM070 APUCAOO A 0  
MAPEAMENTQ GEOLOGIC0 REGlONAL: FOLHA 1110 SA0 
FRANClSCOl 
Ahos Aibeim DosSantos. Paul0 Roberto Meneser 4nd Ubimtan 
PORO OasLntos S o .  1977 181 p refs In PORTUGUESE: 
SNGUSH summary 

A working maMd that pemn the integrated interpretation 
Jf various available products of remote sensing w a  developed 
!w UNOSAT 1 muttlspectml imagecy. Project RADAWs ndar 
S U R )  mosaics. and tha Hack and white md colored multispeaal 

inotograpns of SKYLAB fcr regional geologtul mapoing. The 
two geologial provinces considend are the southeastern part 
M the Pamaiba Sedimentsly Basin and en area of Pneambnan 
aetamorphic rocks. In the Pmumbnan ana ;he stratigraphy 
was changed as follows: the tan Marcor tormatron was 
mended to Estreito and 80awino ranges: the Rim Pnto gmuo 
*as differontiatad. The existence of two members in the Ipupiara 
Porrnatm was reconsidered. 8.6. 

A .  

s*NPE-lll l-'lPT/064) Avail: NTlS HC AOS/MF A01 

RS79-2-003 
N78-31811*# At propsion hb.. Calif. Inst. of Tech.. Pasadsn8. 
A L N b y  OF ALTERAnON ASSOciATED WITH URANIUM 
OCCURRENCES 1N SANDSTONE AND I l S  OETECTlON BY 
REMOTE SENSING METHODS. VOLUME 9 
James E. Corml. M. J. Abrams. and A. F. +I. Oocm 1 Aw.  
l a78  281 p refs Pmoarsd for DOE 
(bntract NAS7-100) 
(NASA-CR-157600: JPL9~b-78-66-Vol-ll Avail: NTIS 

Basin. Wvoming was Studied. FinM and Lahvrtory spectral 
reflectance studies on these utamum dapo?irts or o c c u r m ~ s  
w e n  carried aut and sucpkmented wnh mineralowul and 
chemical analyses to determine the origin of scectml features 
observed. The onncipal alteration products are geoihite/limonite 
(Utah deposits) and geothite/limonite and hmaxite lWYOming 
deposits). The pnncipal day mineral present in Ihe deposns is 
montomorillonne. Stoustrat analysis of the %id data was 
performed using a stepwise fincar discnmmant function ana l ra  
computer program that determiam whieh combinarmor Of b u t  
wavelength bands provide bsZ scparauon of WecifieZ glOUpingS 
of data. Altered and unaitered mcb could be repeated Wi'h 
95% accuracy using rpectd data including a11 wavelength bands. 
Of the satellite-simulated wavelenvh region tests. IANDSAT 0 
bands gave the best dassifiwtion accuracy. 

pd 

m79-2-004 
-*# Akamas Unrv.. fayenavine. 

M D A A  IMAGERY: ARKANSAS TLbl 68TE F i  R o w  
PRELIMINARY GEOLOGIC EVALUAnON OF L-BAND 

INAM-157761) Avail: NnS HC A03/MF A01 CSCL 
Q8G 

Ths telativeJy small r n g h  of inddence (steep depression 
angles) of the L-band system provide mmimJ shadowing an 
tamin back-slopes find considerable fomshonaning on ternin 
fom-.lopsr whkh sacdice muJI of the lopographc enhancement 
tfforded by a mom oblique angle of illumination. h addition. 
h dynamic range of tho return from vegetated sinfaces is 
substantidy kss for the L-band system. and many surface 
hatums defined priniarity by mbde changer in vegetation M 
bn k m a s  having terrain Gonditions similar to those of northern 
Atkanrcls. and where LANDSAT and dwrter wavelength urcntl 
ndsr data fire available. the value ef the JPL L-bad ima3ary 
u oi!her 8 complimamrry or &upplemmtay geologic data WU(E. 
is not o b v i .  Ls. 

RS79-2-005 
UfttJ506*# Pennsylvania State Unw.. University Pa& O ( T i  
f a  Remote !%wing of Lam Resources. 
A C N O Y  OF THE WRONEMOUNT UNION LINEAMENT 
BY REMOTE SENSING TECHIYIOUEB AND FIELD MET- 
HODS Fkul Rapoh 1 Jan. 1070 - 30 Jun. 1977 
D M  P Gold. Principal lnvenigator Dec 1977 65 0 nb 
OflgiMl contains imagery. Original photography may be purchased 
from tha EROS Data Center. Sioux Falls. S. 0. 67198 ERTS 

(E78401 55: NASA-CR- 16681 51 Avail: M I S  
WC A04/MF A01 CSCL 088 

The author hes ~ e n t f i  tho tottowing significam mutts. 
This SUW has shown that subtle venations in fold 8x8s. hld 
form. and maugraphic thickness Can be delineated. Many of 
th8 conclusions were basad on cxrrapalatron in similitude lo 
different sealer. A concaptual model was &rived for the 
firone-Mount Union lineamem. In chi model. the lineament was 
the morpholog~cal expressron of a zone of fracture concentrattans 
which penetrated basement rocks and may have actad a t  a 
cumin to mglonel m s s e s  or a a domain bounday between 
uncoupled adlacent crustal Mocks. 

( b n h c t  NAS5-22822) 

RS79-2-006 
N?8-X3847'/ N e t c o d  AerOMuUCS 8nd Space Admcnnmron. 
Goddard Space Flight Center, Greenbelt. Md. 
DElERMlWNa CRUITAL STRAIN RATES WITH A $PAC€- 
OORNE GLODYNAYICS RANGlNG S Y a M .  2: STATION 
COOROfijATE AMALYSlS 
Steven C. b h e n  and Glenn R. Cook Aug. 1978 25 p tef 
Submmed for pub l i t ion  
(NASA-N-79627) Avail: NTIS HC AOZ/MF A01 CSCL 08G 

The use of a spaceboma goodynamics ranging system for 
determinmg uustal strain rates is analyzed. The use of site 
soordinates rather than intarsite baseline distances for the strain 
rate daterminaticns is amphesued. After discussing tho malynul 
techniques whiih am to be employed. numericat results are 
pmsented which suggest that the use of uta coordinates wouM 
result h a 20-7- i m the precision ol the deduced 
values of straining. a few pans in 10 to the 9th 
power would be ach wmple geometncs and a daude 
or two d measurements: procisions of a few pam m 10 to the 
8th power would be achievable in a few yean. A consideration 
of possible comlatlons among the derived target sne coordinates 
leads to the conclusion that. with the pmper choice of coordrnate 
rynems. me comlauons can 



Rs79-2-00 7 
N78-33499'P Natmnal A e r o m ~ c t  and Administration 
Goddard %ace Flight Centor. Greenbelt. Md. 
DISCRIMINATION OF R O C I  CUSSES AND ALTERATION 
CROOUCTS IN S0UTHWEblERN SAUDI ARABIA Wltx 
COMPUTER-ENHANCED UNDSAT OATA 
H. W. 810dget. F. J. Gunther (Computer Sciences brp, sI)MI 
Spnng. Md.k and M. H. Po&yso& ' Oa. 1978 40 p refs 
(NASA-TP-1327; G7802-FlS) Avail: NTIS HC A(U/MF Ad1 
CSCL 08G 

Dignal LANDSAT M S S  data for w) area in the southwesmn 
Arbin  Shield were cornputer.enhanced to improw discrimination 
of rock d a u a .  and nargnltarn of gossans associatad with rnauivo 
tulphde dyx#ltr. The test m a  is underlain by metamorphic 
lock that are locsUv intruded by granltts: these r e  pon~ ownam 
by sandnones. The mst area further indudes the Wadi Wassat 
and Wadi a t a n  maswe sulphide deposii. which am commonfV 
Capped by gossans of ferric oxides. silica. a d  carbonates. m o r  
patterns and boundarms on Contrrst-8ttetched n t m  color 
composite imagery. and on complamemary images ccnrvucted 
using principal component and anonicaf analyres tnnsfonnatms. 
CBrresoond atcepuon.lly well eo 1:1OO,OOO scale fiild maps. A 
qualitative visual comparison of informanon content showed that 
the mti0 enhancement pmvided the best overrU imrge for 
idantifirmion of re& type and .(ternan products. Author 

?S 7 9- 2-0 0 8 
N78-30631 WVomtng Univ.. Uramie. 
?REDlCnNG M E  SURFAC€ WIND CXARACTERISnCs OF 
SOUTHERN WYOMING FROM REMOTE SENSING AND 
EOLIAN GEOMORPHOLOGY Ph.0. Th.ris 
Konnem Edward Kolm 1977 $74 p 

UNDSAT unage imafpntattons of rend dune fields WEN 
cona1ated wnh metaorological dnt to ahow that the pmenm 
of actrva dunes indicates a wutdy dimate. the elongatam of 
dunes and dune fields indicates dominant dirrctton. petninenca. 
and strength of wind tlow in 8 given area. and the boundanes 
of dune fmlds indicam confluence. diuenca. md mner patterns 
of wind flow. &MI photo imeqxetatms and atatststlcaf analyses 
of and dune features that WON #maiamd with mtmrologtcal 
data m a l  that mdiiual dune Qnns record the domulrm wind 
dimtMn across the area. dune rpamngs and alignments depia 
bcal windflow pattoms. and parabolic dunes c n m d  from 
f u b r l i i  und are independem of the bnmediite ssructure and 
mtfgnphy and can therefore be uwd 8s bort, a summer mnd 
rdocny and Jinunc mdieator. Oiwn Abrtr. 

AVO& UnN. MiUrofJm8 Ordar NO. 7811698 

RS 79 - 2 -0 0 9 

N78-30636*# Jet Propulsion Lab.. Calif. Inst. of Tech.. Prsaae~a 
APPUCATION OF MULTISPECTRAL RADAR AND U N O -  
SAT IMAGERY TO GEOLOGIC MAPPING IN DEATH 
VAUEY 
M. Daily. C. Elachi. T. Fan. W. Strombeg. S. Wflims. and G 
Schabr IGeol. Surv.. flagstaff. AnzJ 30  Mar. 1978 59 D 
refs Origtnal contains color dlwtrations 
!Contract NAS7-100) 
(NASA-CR-157557: JPL-Pub-78- 191 Avail: NnS 
nc AW/MF AOI c s c ~ o m  

Side-Lwking Airborne Radar (SU\Rl images. acauired b 
JPL and Strategic Air Comnana Systems. and visible d r :  
mar-infrared LANOSAT imagery were mllad to swdws of 
Ouatenary alluvial and waporne deposits m Death Vaile. 
Californu. Unprocessed ndar imagery revealed considcr~c ' 
vanation in microwave backscatter. genedly correlated wil .  
surface roughness. For Oeath Valley. LANDSAT imagery IS 
limned value #I discnminating the Ourternary uruts excwt '2' 
alluvtel units distinguishable by presence or absence of dew ' 
varnish or evaporite units whose extremely rough surfaces 3'- 
s:rongly rhaaowed. In contrast. radar returns are most strongly 
kfeirendent on surface roughness. a property mom stmngiv 
COwelJtM with surficial geology than IS surface chemsty 

Autnor 

20 

RS79-2-010 
N78-32517.f Geological SUNW. Denver. bio. 
GEOLOGIC APPUCATION OF THERMALINERTU MAP- 
PING FROM SATIEUm Pmm R O W  1 J u l ~  - 37 Aug. 
1918 
Tony W. W i e l d  Princiil Investgator. Susanne W. Miller. and 
Uenneth Watton Aug. 1918 6 p -red by NASA ERTS 
(€78-10212: NASA--157585) Anif: NTIS 
HC AO2/MF A01 CSCl -8 

follomng sqnif8cant mUrt.%. The 
proportlonrl and Imear rdallonsh~p becwem absolute and 
dative therm81 mema was tlwomt~caHy evaluated. 8nd a more 
ucucate expression for rhetmil inania waspmwsed. Radcometnc 
md meteorological data from tfuce statwns a the Powaer R m r  
%arm were acguired. as wall as 400 miles of tow altitude scanner 
data k f m e n  July 25-28. 

The author has dentified 

RS79-2-011 
N78-31(93*# Jet PIopdsion Lab.. Callt. Ins. of To&.. Pasadena. 
GEOLOGIC APPUCATION OF THERMALINEATU IMAGIIYG 
USING HCMM DATA m m s  Apr. - Ju~. 1S78 
k ine  8. Kahla and Wen N. Pilay. Pmrrpal lnvesagauur Aug. 
1978 4 p ERTS . 
(Comma NAS7-1001 

WC AOZ/MF A01 CSCL 086 - (€78-10195: NASA-CR.157381: HCM-028) AvOl:T NTlS 

There aro no a u t h o r - ~ d ~ t i i  signirKlm d t s  in this 

RS 7 9 - 2 -0 12 
W7&S3846*# Jot Pmpukion lab.. Calif. ins. ot To&.. C asadma 
RADAR OBSERVATIONS OF A VOLCANIC T€ARAIN: 
A S U A  CALOERA. ICEUND 
U. L Evans 1 O a  1978 46 p refs 
(Camact NAS7-100t 
(NASA-CR-157765: JP L-Pub-78-81) Avail: NTIS 
HC AO3/MF AD1 CSZL 08F 

S u h  roughness apectn of n*M rpdsr backscarter una in 
the Askb caldera region of Iceland were predictad from 
computer-enhaneed like- and cmss-polarized radar images. A Cold 
~ l l v a y  of the uMara was then undenaken to check the accuracy 
of the preliminary analysts. lWn was good agreemem barwaen 
ptadicted surface roughnass of backsaner uncts and surface 

surface roughness could be corralated wnh pnviornlv mapped 
geologic Unm. C.G. 

rOU&Mst obsemd in the Add In 8Ome aSW. V I r I a t D M  n 

RS79-2-013 
N79-10199*f Nauonal Aeronautkt and Space Admintstratmn, 
Washington. 0. C. 
A COMUINATION OF REMOTE AND GROUND-BASED 
METHODS FOR STUDYlNa YOURG FOLOED DfFORMA- 
TlONS IN THE WESTERN KOPETOAG DEPRESSION 
T. P Ivanova and V. G. Trifonov Oct. 1978 18 p refs Tnmf. 
into ENGLISH of "Sochetaniye Oistantswnykh I Nazemnykh 
Metodov Issledovanya Molodykh Skladchatykh Deformatsit 
Zapadnogo Pogruzhenrye Kopetdaga" Report of the USSR Acad. 
of Sci.. 1975 10 p Translorcon was announced as N77-13507 
Trand. by Agnew Tech-tran. Inc.. Woodtand Hills. Calif. - 
(Contract NASw-27891 
(NASA-IT-f-16953) Avail: NTIS HC AOZ/MF A01 CSCL 
C8F 

Topographic information obtained from high-altitude pho- 
tographs e combined wnh ground-based measuremcs m an 
analysis of young folded deformations in the Western Kopetdag 
depression. %mentation patterns obtained from plctures end 
maps of the area wen supplemented by ground-basad measure- 
ments of cuts in the mountain plain rises and nver embankments 
to determine the history and present aevelopment of folded 
structures. Author 

L 



k579-2-014 RS79-2-018 
sion bb.. blif. Inst. of Tech.. Pasadena. 

A STUDY O f  ALTERATION ASSOCIATED WTH URANIUM 
OCCURRENCES IN SANDSTONE AND 418 DETECTION 6Y 
REMOTE SENSING METHODS. VOLUME 2 
James E. ad. M~choel J. Abrams. o d  A F. H. C h t z  1 Aug. 
1978 139 p mh Prepamd br DOE 
(bnmn NAS7-loo) 
[NASA-CR-lS7601: JPbPub-78-68-VoI-2) Avail NTtS 
HC AO7IMI: A01 CSCL OBG 

Thn document contains tabular and graphic data for 
d u m a  1. A.R.H. 

N'IS-llSM)# lnstltrno de Cesqutsas Espaaais. Sa0 Jose dos 

N78-314W# htiamr de Frsauuas €spaciais. Sa0 Jou dos 
Compos (Erazill. 
GEOLOGICAL MAPPINa OF REGIONAL 
NETWORU IN 6RAnL USING LANDSAT IMA 

Sawen Jun. 1978 65 p ~h In PORTUGUESE; ENGUSH 
summay Sponsored by NASA EATS 

NTlS HCA04/MFA01 CSCLOBH 
There am no ruthor4d8ntifii sgnifiint m 

mpoh 

RS79-2-015 

Campos Wazdt. 
USE OF LANOSAT lMAOERY FOR SOW SURVEY 
Nelson ddesusPareda. Pnnapal lnvcrtlgator. Mano Valeno fdho. 
Nilton Tocicazu Wiga. 8nd Wwr Celrodehwalho b r .  1977 
24 p mfs Sponsoredbv NASA ERts 
(€78-10189; NASA-CR-167379: INPE-lOl2-NTr/0821 AVJd: 
NTlS HC A02lMF A01 CSCL 08M 

fhs MSS channels 6 and 7 were considered the bost to ratdv 
the mtatiue tonality of differant .paXIIl n ~ ~ r  of rolls. whde 

pattern. and land w. fwm my, was me ncommendad 
mdex lor use when wlvzing J drainago pattern quantlUwW 

% 8uthOf hsS &Illifid fObWi% (1-m fESUh% 

dunneb 6 and 7 wOt0 bcn kr MtWd vegetm.  drolMQI 

RS79-2-016 
N78-314SSof lnstltuto dr Perquaas trpadab. &o Jose dor 
Compos (Erazil). 
TOPOGRAPHIC STUOlES THROUGH TEXTURE IMAGE 
ANALYSIS OF LANDSAT OATA 

(E78.10190: NASA-CR-367380: (NPE-101 l-m/m 11 Avaik "Is HCA02/MFAOl CSCt.088 
author-icuntfiad oignitiiant results m th 

won. 

C.mpos (Eruill.  
PRELIMINARY GEOLOGICAL PRECAMBRIAN MAP OF 
CIAUI [MAPA GEOLOGIC0 PREUMINAR 00 PRE- 
CAMBRIAN0 EO PIAUll 
Edtcon Cnpani. Paul0 Roberto Mamni. Poulo Veneziani. August0 
CarvaFilno. ond Moaur Moco Oct. 1977 22 p refs In 
PORTUGUESE: ENGUSH summaw 
(INPE-1146-PE/O§§l Avail: NTlS HC AO2/MF A01 

A preliminaFy geolopicrl precambnan map was dono u*ng 
(ANDSAT images 8nd S U R  mosaics of the pro1act RAOAM/ 
ERADL fha map IS pnmrned tn three pans whtch comspond 
to the South. the East and t h ~  Nonh d the State. s.a. 

M79-2-020 
Application of Londst imtge~y t~ shomtic# 

e b v  (North Caroline State Univrru'tv, Raleigh, 
N.C.I. Pfwtagranmmic Engineermg md Ramore Senwnu. vol. 40, 
Sept 1978. p. 11731177.9 refs. 

Landsat imqerv from a Syear time span has been used to mdv 
water circulation panerm on Croatan Sound and Pamlim Sound, 
Nonh Carolina, as the patterns relate to erosion of me mainland 
shoreline. Evidence of probable attack by the round wirers on the 
shoreline has been mrnlated with a n a n t  aerial photographic nudv 
of shodme erosion. Amroximately omhalf of the l a n d u t  images 
used in the study showed evidence of attack upon each of the several 
points studied. Landsat imlgery, with i t s  repetitive ~ N r e  together 
with the accumulafed imeps.  provides a nlatively hexpensive tool 
f a  rauid evaluation of potential for erosion dong mainland shores of 
estuaries. 1Autnor) 

nteractive digital image processing of Landsat 
aksis. A. F. Smith IGE Space Systems 

Organization. 8eltsville. Md.t. In: lmage processing - Interactions 
wth photogrammetry and nmote sensing; Proceedings of the 
International Symposium. Grar. Austria, Omber 3-5. 1977. 1A7B 
14151 03-35) Grar. Technixhe Universitat Grjr. 1978, p. 197-212 
16 refs. 

Several image processing and enhancement techniouar employed 
to extract geological information are discussed Particular considera- 
tion is given to The application of the image 100 multispectral image 
processing system to the digital analvds of Landsat-imagwy of a 
study area in southvestern Arizona. The relative advantages of 
several wwrvised and unsupervised classification routines. 
sing!+cell pa:a!l:!oprpd sign,ture anslyrir, knrun.soa 
rioning, and single-band density slicing are discussed. Enh 
tebniquef. imlud!ng Several combinations of linear and 
contrast stretching and ratioing. are also described. Rex11 
that interactive processing of Lanasat data significantly aids in the 
mapping and analysis process for the preparation of geological maw. 

E J. 

RS79-2-017 
N78-33604 Oemnouth Con.. HInowr. N.W. 
MAPPING ULTRAMAFIC ROCXS BY COMPUTERAWALYIUS 
OF OlGllAL LANDSAT DATA Ph.0. TM. 
Gerald George Cartson 1978 277 p 
Avail: Univ. Mimfilms Odor No. 7816101 

A new algorithm. PRORLYMAP. was developed to dasstfy 
digrtal LANOSAT data for the purpose of mapping geology or 
terrain type. The algorlmm usignt 10 rach pixel a set of 
probabilities belonging to rach tenain tvpa. An imponam feature 
of ma algonthm is that the classification of a piwl is influenced 
n(n onlv by its Own probabilities but 8Iso by those of its eigta 
odjacent neighbors. 7he main amdicatmn of the alpomhm was 
the mapping of the rune of ultramafic and mafic rocks and 
)alated sediments M the desert environment Of  the oman 
Mountains. Sultanate of Oman. 7he resulting dauifmtion map 
shows good agreement wlth the best ground truth available. 
whch includes a geology map at 1:500,oOO and 1:600.000 black 
md whne air photos. Usmg training Mes hom 



RS79-2-022 
A78-63389 Studies u t a b i  orbital inwgew of India for 
geology and bad use. R. 0. Sharma (Indian Space Research 
Organization, Bangalore. kdia). 8. N. Raina (Indian Photo tntefore- 
tation Institute. Oehra Om. Indial. Md M. S D W u  (Indim b e e  
Research Organization, SPJce Applications Center. Ahmedabad, 
India). In: Remote-sensing applications for mineral exploration. 
(A7843376 24-43) Stroudsburg, Pa.. &den, Huechinson and Ross. 
Inc. 1977, p. 334.36211 nfs. 

Landsat orbital imagery has been used in geologid and lurbura 
nudla in India. Oata have been gathered on drainage patterm. 
ninfall and water bodies. and drainage density. A knd-use dasfica- 
IMn in the Punjab bas been conducted using single-band LmdSat 
images and their quantitative analysis employing electronic image 
data. A series of h d s a t  images md corresponding ~?ological mars IS 

ptapnted. SCS 

Rs79-2-023 
A79-11763 Y bdut Mi rC0D-w ot th. W M -  
ington, 0.C. area westward to tlw Appalachian R ~ M U  C. A 
Rabchavskv. U. Soegli, ad J. V4lda (American University. Washing. 
ton. 0.C). ln: American SDtiaV of PhotOgrunmeRy. Annual 
Meeting. 94th. Washington, O.C. February 26-March 4, 1978. 
Proceedings. (A79-117S102-43~ Falls Church. Va., ~ m n i  
b a e t y  of photcgmnmctry. 1978. P 345-360.17 nfs. 

The usefulness of Mcllitr urd hrU8ft m t e  sensor imagery in 
the mapping of m-or geologic ml#lures. boundaries of gei~lcgic 
units and lithologrs. and geomorphic provinces in the Washington. 
0.C area. westwad to the Appalachian Plateau is investigated. Thr 
remote sensor imagery data base cornszed of Landsat and skvlab 
data and highdtitvde infrared rerial ohomgram. The imagery was 
processed primarily bv photwot1~4 techniques and analyzed by 
mnventional photographic intermtation methods. A u&s of 
pcobgical and geo&ttniut owrlm were prepared howing the 
interpreted resuits The results showed that conventiond published 
geobgic inam of mom a n  be eftmively supplemented by 
interpreted satellite and orcrah imagery ovedryr (Author) 

RS79-2-024 
A7863380 The georOpicJ appliation of h d m  irmgey 
in Brazil. A. C. Cor~a.  6. de Mendow. and C. C. L i  (Innituto de 
Pesquirn bpaciais, sa0 J& dos Clmpos. S o  Paulo, Bmil). In: 
Remote-sensing applications for mineral exploration. ( A m  
53376 2443) Sooudsburg, Pa, Dowden. Hutchinson and Ross. I=.. 
1977. p. 318-333.33 refs. 

wee was of Brazil have barn chosen for the applicatton of 
bndsat imagery in geological studies: the SW Oomingor Range, the 
Pocos de h l d a s  region, a d  the area of the Middle AnqJaia a d  
Tocantms Rivers. Structural information e x r r l n d  from the data has 
been used to evaluae the geologul evolution Of naRh-xrttrJ 8ruiI 

s.cs. and the physical pmpertiesof the lithosphere. 

RS79-2-025 
A78-53381 Al'IalySh Qf Q ? O l O g l d  SUULfYm baled O n  
L8ndsa.l images. C. E. Brockmam. A. fernandez. R. Bailon, and H. 
CIaure (Servcio Geol6gico de Bolivia. La Par. Bolivia). In: Remote- 
sensing applications for mineral exploration. (A78-53376 24-43) 
Stroudsburg, Pa.. Oowden. Hutchinson and Ross. Inc.. 1977. p- 
292-317. 16 refs. 

Landsat imagery has been used for the analysis of geologkal 
XNctures including antidinal and ~yndinal folds, lineaments. fra- 
tures. a n d  faults. Structural data may be applied for mineral 
exDlorarion. the rwdv of thermal springs. and rhe idemifiiatcon of 
regions of hydrothermal alteration. s.cs. 
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RS79- 2-02 6 

A7843660 Enhancemsnr of lnear features by mtational 
uponua. 0. L. Lawton 8nd 0. F. Palmer (Kent State University, 
Kent, Ohio). Phocognmmeuic Enghwrhgrg.nd Remote Sensing, vol. 
44. apt.  1978. p. 1185-1189. 8 refs Research supported by the 
AMAX Foundation. 

The described method for the photographic enhancement of 
linear features involver the use of overlaid positive and negative 
transparencies maintained in perfect registration to etiminare the bias 
d w  to offsetting. By placing the uansparences so that the emulsion 
is up on the top film and down on the bottom film, almon all light 
in the normal direction is bfocked, $0 that only 8 small &nourn of 
light will pass through by means of oblique illumination and reach 
the unexposed negative film placed below the positive and negative 
pair. Since light will pass through only at the boundaries of light and 
dark areas, linear features are enhanced for both Mnmade and 

M.L Qeologic features on satellite-acquired imager 

RS 79-2-0 2 7 
A M 5 8 8  # Photointerpretation m computer enhsnd 
bndst image of Serbia IYugdavm/. M. Hmidr. 8. KO- and M. 
Denih (lndustroprojekt, Zagreb. Yugoslavia). COsPn#, Plenary 
Meetiq. 21s. hnbtvck. Austria. Mabay S h n e  10. 1978, ?apu. 8 p. 
5 ref+ 

The paper reviews digital imqe processing and presents the 
narks of tectonic-structunl analysis of 4 bndsar image of Serbia. 
To eompkment digiul pcocewng and photogeobgicOl e ~ l y n s  of the 
satellite im8ge. a Wantitatiw uulyris of the image was performed by 

B J. means of the IS1 VP-8 electronic analyzer. 

m79-2-028 
A7914157 Y Clwif i i ion of rocks on the basir of signa. 
tures md mrmrr-rm8nrm from tandsat imrgcnl. H. Burger (Berlin. 
freie Universitat. Berlin. West Gerfnaly). In: Image vocessiq - 
lnteraaions with photogrammetry and remote rnm-q; Proceedings 
of the lntemlcnal Symposium, Graz. A d a .  October 35,1977. 
(A79-141510335) Graz. T h i r d r e  Universitat Gru. 1978. p 
33.35. 

An algorithm is described which uses both texture a d  n g n 8 W  
informatton from multispectral images for terrain clurifiition. The 
method of HeuJidc et al. (1973) for texture analysis isgenerdized to 
tha multismctral case: other rexture measures are also examined. The 
damfication has been tested on a Lmdsat image of rhe Tibesti 
Mountains of Chad. Preliminarv n ru l t s  indicate that th is  evahatton 
of the dassi f i i ion technique was not entirely lumsrhrl. 8 J. 

RS79-2-029 - 

A7914644 Imaging radar observations of Askja Gildera, 
Iceland. M. C. Malin, 0. Evans. md C. Elachi (California Institute of 
Technology, Jet Ropulsion Laboratory. Planeraw Surfaces pnd 
Interiors Section, Pasadena. Calif.). Geophysical Research Lerrers. 
vel. 5. Nov. 1978, p. 931-934. 11 refs. 

A 'blind' tesx involving interpretarion of computeranMnced 
like- and cross-pdarired radar images IS used to evelune the surface 
roughness of Askja Caldera, a large volcanic complex in cmtral 
Iceland. The 'blind' test differs from earlier analyses of radar 
observations in that mmputerpmcesres images and both qwlitative 
and quantitative analyses are used. Attention ts given to photogeolop 
IC examination and subsequent survey-type field observations, along 
with aerial photography during the field trip. The results indicate 
:hat tne 'blind' ten of radar interprerarwn of the Askja volcanic area 
can be considered suitable within rhe framework of limitations of 
radar data considered cxpiicitly from the m s e L  Tho lim:trtiJns of 
the radar :echniquor can be eliminated by using obliqueviewing 
conditions to remove geometric disrortionr and slope effectr SD. 



s79-2 -030  . 
A79-11857 D&crimiMion of wedogie units in Death 
Valley using dual frequency ud polarization irnagiq radar data. M. 
Oaily (California Institute of Technology. Jet Propulsion Laboratory. 
Pasadena: California. University. Sam Barbara. Calif.). C Elachi. T. 
Far tCalifornia fnnitute of Tcehm&opv, kt Propulsion laboratory. 
Pasadena. Calif.). md G. scha!Jer (US. Geological Survey, flagstaff. 
kit). Gwphy&af Research Utters, vol. 5. Oa. 1978, p 889a92. 
8 refs. bntract No. NASI-100. 

A simultaneous rnilnii of dud.fnauenev 8nd Uual.Polnizdtion 

RS79-2-032 
tlh’KAMENfS ON SXYLAB ?tlOT(K;RA?HS. 
nETECTION. I A I P W C .  AND HYDROLOGIC 
sfCWlFICAbCE IN CENTRAL TENNESSEE. 

--I - -  
Geological Soney. Reston. VA. 
G. 15. Moore. 
Avdlabk from the National Technical Infoma. 
uon Serriec. Springfkld. VA 22161 u N76U6Y. 

- Pnce eodes: AIS h paper copy. A01 in microfiche. 
Ope~-Fik Rep018 764%. Match 1976. IS fit. IO 
tab. Mref. I 8n~end. . 

ndar imagery of an &ea b u t 4  in the central pak OS Oearh Vatlev, 
-if.. is discussed. The radar imagey MtlytCd consists of like- 
polrrized L a n d ,  Qou-polrrited Maand. and likepolarized X-nd 
imagey digitally combined and raticed to anhance the vination in 
the badoatter Cross seaion of different geologic units. It is shown 

Lineaments were detected on SKYLAB photo. 
graphs by ere? viewing. projection viewing. and 

that simultaneous CWlvJs of such radar imagery kads to a synergism 

compoutc TIewmg. f.9 well yields of 23 gallmin rffm which, In the case of the =ea studied in O a t h  VaLv, d l w  
nearly complete discrimination of surfiiial geologic uniu Radar or mofe w be obtained in the study .TU by b u t -  
backscatter is found generally to increase with roughnar from . mg future went om SKYLAB lineaments rather 
smooth Ouaernw sand f r d n  to rough ~ n d  extremely rough than on liacamenu detected on cither high-altkudc 

l e d  photographs. LANDSAT images. or by nn- 
dom drilling. m e r  uvbgs might be achievcd by Quaternary silty rodc wit. f .G.M. 
louting wells on beamen!~ detected by both 
S I C ~ ~ O  rievcng and projection. f h c  test rite is 110- 
derlain by dense. fractured. flat4ying Umestona. 
Sod cover overages 4 f t  thiik in the Centd Basin 
and about 40 It thick on the E.ttcrn Hi&lmd rim. 
Grouadwater occun mostly io boritonu!, sheet- 
hke solution u v i w .  d che ~cadr of these cavi. 
IICI arc eonlmllcd by joints.4Lardncr-ISWI) 
W7l-loaOO 

RS 79-2-0 31 
5.0070, REMOTE SENSING STUDIES APPLIED TO IN- 
TEZPRET FRACTVOT: SYSTEMS AND STRUCTURAL 
STYLES IN THE PLATEAU REGIONS (ABBREVI 
R.C. SHUMAKBR. West V n  Univeaiw. School of ArIa & 
Sciences. Geology .& Geography, Mor&own, Wes; Virginfa 

This remote sensing nudy consists of four tasks w. ( I )  
Establish regional fncturc pattern for the central uui southern 
Appalachians 8nd the Continental Interior by the use of n8tellite 
m d  aircraft images. Attempt to establish boundary xoncs between 
the three geological provinces. (2) Develop t. computer program 
to process data required from Lineament maps a d  fteld obscrva- 
lions. Evaluate statistical 8nd g r a p h d  procedures for v8lidity 
and usefutneu to the project. 4 3 )  Collect geological infomation 
awilable from publications and private 8nd governmental files in 
order to determine the relationship of photo lieamenu to gcolo- 
gy. (4) Using hydrocarboa production data available lor the pro- 
ject area. attempt to establish ifrecoveries rre innuenced by natu- 
nf fracture 8nd linerunetit patterns. Propore well bcations to 
evaluate the eilect of lineament and fractures on hydmcxbon 
production if amgements  can be worked out with local produs- 
tion companies lo suppon‘drilling of the well. (FE-TIMS) Demipton: *Remote sen 

SCPPORTEb BY 

26506 (EY .16S-21-8040) RS79-2-033 
GEOLOGIC AND MIX~ERAL AND WA- 
PEsOt!CEs tNvEsflcAnoNs xu W ~ S R N  
COLOPADO. USING S Y W  epEp DATA. 
REPORT. 
Colondo School of Y i .  Oolden. Dept of 
Geology. 
K. Lee. 0. L. Prost, D. K. Kacppcr. D. L. 
Sawatsky. and 0. HmUcy. 
Avulrbk from the National Techical XafornutiW 
Senice. Springfield. VA =I61 as N76W93. 
Price codes: AOQ m paper copy. A01 in m* 
Final Repon .  Rcmuce Sniriag lepo=; 
December 197s. 320 p. 78 fig. 12 lab. 38 4.9 .p- 
pcnd NASA LAS9-133W. 

*W.tct rcsounxs. 
.kteUitelAnilicLl). .Colondo. Photoognphy. 
.MIncllbgy. 

U.S. Dept. of Energy. Div. of Coal 
Conversion & Utiliition 

hs ue superior to ERfs images 
for photogeologic intcrprrtarron rhnariiy kuuK 
of improved rerolutioa Similarfy. S1908 photos 
provide more geologic advantage over &md color 
photo raphy: SlWB s m o  color phot-. when? 
avriktle, provx~c maximum gcobgic infomation. 
AU mapr geologic ~ I ~ I C ~ U T ~ S  can be recogairad on 
Skylph photographs. m e  folds, even thOsC 4th 
very gcnUc flcxurcr. can be mapped rccuntely 
and with confidence. Bedding nttitudcs of OatY 
few degrecs arc rccugnirrd. Mineral deposits in 
Central Colorado may be indiutcd on Skyhb 
photos by llncamcnts and color anomdis, but 
positive idcnufeation of there features is 1101 
porsibk. Water rewurcc stud!- can OK Skylab 
phutognphy for Inarprccatioa of dratntP. 
bydrogeolugy. and groundwater Ilow. SIWA 
stereo color photography is adequatc for d e f i g  
dmnage divides that in turn define Ihc boundaries 
and Jistnbution of gmundwatcr recharge and 
discharge areas within Y basin. Skyhb SI908 
tlcreo phulugnphy has auffictcnt resoluti0~ to 
map hydrogeologic uniu and smctures that may 
be sufficient for regional nudies. Aircdt  pbotog- 
raphv and f c l d  work arc still necessary to p d u c e  
an wcuratc hydrogeubgic map. (Sims-ISWS) 
Wf8-I 1439 
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The Utilization of Side Looking Airborne Radar (SLAR) in the 
Analysis of Karst Topography 

Aic Force Academy Colo (011550) I 
Final rept. ! i 

i 
i 

AUTHOR: Smith, Charles i.: Tribble, A.  Paul 

Sep 77 35p 
Rept No: USAFA-TR-77-13 
Monitor: 18 

Abstract: Characteristics of mechanical snd synthetic radar 
systems are reviewed. Signature elements of karst topography 
sucb as a vertical drainage pattern, knobs, and sinkholes are 
identified for  Side Looking Airborne Radar (SLAR) Imagery. 
SLAR imagery of the Hentucky Pennyroyal and karst areas in 
Florida is presented with the signature elements highlignted. 
Appllcatfons of SLAR imagery to the identification and maDping 
of karst areas in physicaliy, climatoiogically, or politically 
inaccessible areas i s  addressed. (Author) 

Descriptors: *Side looking radar, Geomorphology. 
Electromagnetic spectra, Remote systems, Mapping, Florida, 
Kentucky 

Identifters: *Karst, topography, Sinkholes, NTISOODXA 

E106262 Fld: 171, 8F, 8 6 ,  63Hv 48F, 481 GRAf7812 

i 
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CALIFORNIA-BACKGROUND AND EXAMPLES. 
GEOLOGIC MAPPING FOR COASTAL ZONE PLANNING IN 

WILLIAMS JOHN W .  : BEDROSSIAN TRINDA L. 
(SAN JOSE S T ~ T E  uriiv) AND: (CALIFORNIA D X V  MINES AND 

GEOLOGY) 
ENV GEOLOGY. 1978. b 2 ,  N3, P 1 5 1  (13) 
SURVEY REPORT: GEOLOCISTS FROU THE CALIFORVlA DIV. OF MINES 

AND GEOLCGY EVALUATED THE FEASISILITY OF LOCAL GOVERNMENTAL 
IMPLE!dENfATIOM OF THE GEOLOGIC POLXC!ES IN THE 1975 CALIFOENIA 
COASTAL P U N ,  WHICH WAS DESIGSED TO FPCICI'TATE AN0 DIRECT 
COMPREHEhSIVE COASTAL LAND USE PLANNING. GEOLOGIC GUIDELINES 
WERE APPLIED TO TWO AGEAS O N  ThE NORTHERN CL'AST OF CALIFORNIA 
UNDER RESlRICTiONS S 1 2 I L 4 R  TO TilUSE THAT UOULD BE ENCOUNTLRED 
BY LOCAL AGERCXES ATTEMPTING TO IMPLEMENT THE POLICIES. 
GEOLOGIC HAZkRDS THAr SHOULD BE CONSIDERED IN COASTAL L A W  LJSE 
PLANNING WERE UAPPED AND STUDIED. THE TYPES AND DETAIL OF 3 A T A  
REQUIRED FOR IMPLEMENTATION OF THE CALIFORNIA CGASTAL PLAN'S 
GEOLOGIC POLICIES COULD BE DE'JELOPED BY LOCAL AGENCIES ONLY BY 
AUGhlENTINrJ STAFFS TO INCLUDE TRAINED GEOLOCISTS OR BY USING 
THE SERVICES OF C3NSULTANr CEOLOCISTS. ( 1  DIAGRAM. 6 MAPS, 7 
PHOTaS. 21 REFERENCES. 3 TCBLES) 

DESCRIPTORS: *COASTAL ZONE 3ANAGEMEN: * *CALIFORNIA ; 
*CARTOGaAPHY : *LANGSLiOES : *FLOODS : *MIkERAL RESOUk'CES : 
*EROSION. WATER : +LITHOLOGY : GEOLOGY : SEISKOLOGY ; REY3TE 
SENSING, INFRARED : TIDhL WAVES 

REVIEW CLASSIFICATICN: 09 
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RS79-2-036 INTERPRETATION OF SATELLITE IMAGERY FOR SMALL- 

SCALE GEOMORPHOLOGIC MAPPING PURPOSES 

Bashenina, N.V.;  Geomorfologicheskoye Kartografirovaniye v 
Melkikh Masshtabakh, p: 19-26, Izd. Mosk. Univ., Moscow, 
USSR, 1976, Available In Russian 

. .  

RS79-2-037 MAPPING OF SOILS AND GEOLOGIC FEATURES WITH DATA 
ELLITE-BORNE MULT TRAL SCANNERS 

< .  

Baumagardner, M.F.; Kristof, S . J . ;  nd Melhorn, W.N.; 
Genesis, Classification, and Geography of Soils, Int. Congr. 
Soil Sci. Trans., V 6, No. 10, Part 2, Commission 5, 
p.  650-659, 1974, Incl. French, German, Russian sum., Collin 
County, Texas 

-No abstract available. 

RS79-2-038 THE HUMAN ERCEPTION OF GEOLOGICAL LINEAMENTS 
ISCRETE FEATURES IN REMOTE SENSING 

IMAGERY; SIGNAL STRENGTHS, NOISE LEVELS, AND 
QUALITY 

Burns, K.L.; Brown G.H.; Remote Sensin 
NO. 2, P o  163.176, 

No abstract available. 

Rs79-2-039 AIR PHOTO-INTERPRETATION FOR SOIL 

Carroll, D.M.; Evans, R.; Bendelow, V.C.; . Monogr., No. 8, 85 p . ,  1977 
No abstract avai 

RS79-2-040 UTILIZATION OF "LANDSAT" IMAGES AND CONVENTIONAL 
AERIAL PHOTOGRAPHS IN THE DELINEATION OF SOME 
ASPECTS OF THE GEOLOGY OF THE CENTRAL EASTERN 
DESERT EGYPT 

El-Etr, H.A.; M.S.M.; Precahrian Res., V 6, No. 1, 

Shield are discussed. 

14-A15,'1978 
Evolution and mineralization of the 

YSIS OF THE USEFULNESS OF AUTOMATICALLY 
PROCESSED ERTS MULTISPECT DATA FOR GEOLOGIC 
PURPOSES IN GEORGIA 

Faust, N.L.; Georgia Inst. of Tech., Atlanta, GA, Master's, 
1976 I 

Wj No abstract available. 
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RS79-2-042 REMOTE SENSING 

Galmier, D.; Lacot, R.; Richard, R.; Geologues, No.  43, 
p. 45-61, 1977, With a contrib. by Scanvic ,  J . Y .  

N o  abstract available. 

RS79-2-043 SURVEY AND DESCRIPTION OF NATURAL REGIONS BY 
MEANS OF PHOTOGRAPHS TAKEN FROM STRATOSPHERIC 
BALLOONS 

Girard, C.M.; Girard, M.C.; J. de Te lede tec t ion  du G.D.T.A., 
Tome 1 ,2 ,  p. 367-375, 1977, Group Dev. Teledetection Aerosp., 
Toulouse, France, Available i n  French 

N o  abstract available. 

Rs79-2-044 PIT SLOPE MANUAL SUPPLEMENT 2-4; J O I N T  MAPPING 
BY TERRESTRIAL PHOTOGRAMMETRY 

Herget, G.; Can. Cent. Mineral Energy Tech., CANMET Rept. 
NO. 77-23, 34 P O ,  1977 

N o  abstract available. 

RS79-2-045 ASSESSMENT OF LANDSAT FILTERS FOR ROCK TYPE 
DISCRIMINATION, BASED ON INTRINSIC INFORMATION 
I N  LABORATORY SPECTRA 

H u n t ,  G.R.; Sa l i sbu ry ,  J . W . ;  Geophysics, V 43, N o .  4 ,  
p.  738-747, 1978 

N o  a b s t r a c t  available. 

RS79-2-046 A MULTI-ATTRIBUTE METHOD FOR COMPARING GEOLOGICAL 
LINEAMENT INTERPmTATIONS 

Huntington, J.F.; Raiche, A.P.; R e m o t e  Sensing Environ., V 7 ,  
NO. 2 ,  p. 145-161, 1978 

N o  abstract available. 

RS79-2-047 LANDSLIDE MAPPING WITH 'THE CPI PLOTTER 

Lo, C.P.; Photogramm. R e c . ,  V 9 ,  No. 51, p. 377-389, 1978, 
Inc l .  French, G e r m a n  sum. 

No abstract a v a i l a b l e .  
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Rs79-2-048 PROPOSALS FOR A NEVI CLASSIFICATION OF EOLIAN 
SAND FEATURES FROM THE SATELLITE IMAGERY OF I LANDSAT I, GEMINI, AND NOAA-3 

Mainguet, M.; 2. Geomorphol., V 2 0 ,  No.  3 ,  p. 275-296, 1976,  
Inc l .  German, French sum. 

N o  abstract available. 

RS79-2-049 SMALL ROCK OUTCROPS I N  VEGETATED TERRAIN 
IDENTIFIED BY DIGITAL PROCESSING OF LANDSAT DATA 

Morse, A.; Mickeon, J.B.;  Am. Assoc. P e t r .  Geol. B u l l e t i n ,  
V 62,  N o .  3, p. 546,  1978,  AAPG-SEPM Annual M t g .  

N o  abstract available. 

RS79-2-050 APPLYING REMOTE SENSING DATA TO STRUCTURAL 
GENERALIZATION IN MORPHOLOGICAL CARTOGRAPHY 

P a u l ,  S.J.; J. de T e l e d e t e c t i o n  du G.D.T.A., Tome 1 , 2 ,  
p. 119-134, 1977,  Group Dev. T e l e d e t e c t i o n  Aerosp., Tou louse ,  
France, Available i n  French 

N o  abstract available . 
RS79-2-051 EXAMPLE OF THE STUDY OF SALINITY OF SOILS BY 

MEANS OF INFRARiSD PHOTOGRAPHY 

P e y r o n e l ,  A.; J. de T e l e d e t e c t i o n  du G.D.T.A., Tome 1 , 2 ,  
p. 67-73, 1977,  Group Dev. T e l e d e t e c t i o n  Aerosp., T o u l o u s e ,  
France, Available i n  French 

N o  abstract available. 

RS79-2-052 LOW-ALTITUDE MULTISPECTRAL IMAGERY AS AN A I D  FOR 
LITHOLOGIC MRPPING 

, P r i c e ,  R.C.; A l a b a m a  Academy S c i . ,  J., V 48,  N o .  3, p. 80 ,  
1977,  5 4 t h  Annual M t g  of Alabama Academy o f . S c i .  

N o  abstract available. 

TELLITE OBSERVATION OF THE SUB AL GROWTH OF 
I THE ATCHAFALAYA DELTA, LOUISIANA 

; Roberts , H.H. ; Cunni 
B o u l d e r ,  CO, V 6 ,  No.  7 ,  p. 405-408, 1978 

a 

J 
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RS79-2-054 GEOLOGICAL IMPLICATIONS OF ERTS PHOTOGRAPHS, 
EAST ALABAMA 

S i t z ,  W.; A l a b a m a  Academy S c i .  J., V 45,  p. 245, 1974, 51st 
Annual M t g .  

N o  abstract available. 

RS79-2-055 THE USE OF ERTS-1 IMAGES I N  GEOLOGY: THE 
INDONESIAN EXPERIENCE 

Suwijanto; Hehuwat, F.; Proc. of Seminar on R e m o t e  Sensing 
Appl ica t ions ,  p. 100-106, 1975, Econ. and SOC. C o r n .  A s i a  
and P a c i f i c ,  Mineral Resources Sec t . ,  Bangkok, Thailand 

N o  abstract available. 

RS79-2-056 PRINCIPLES OF COMPUTER PROCESSING OF LANDSAT 
DATA FOR GEOLOGICAL APPLICATIONS 

Taranik,  J.V.; U.S. Geol. Survey, Open F i l e  Rept. N o .  78-117, 
98 p., 1978 
Avai1:USGS Open F i l e  Serv. Sect . ,  B r .  Dis t r ib . ,  Denver, CO 

N o  abstract available. 

RS79-2-057 STUDY OF ARID AND SUBARID REGIONS BY REMOTE 
SENSING WORKSHOP 

Tricart, J. (Director); Workshop Proc., A p r i l  9 ,  1976, 67 p. ,  
N a t ' l  Center  of Tropica l  Agronomic S t u d i e s ,  Cent. 
Perfectionnement,  Amenagement Milieu N a t . ,  S t rasbourg ,  
France, 1976, Available i n  French 

authors .  
Individual papers  are cited h e r e i n  under t h e  separate 

RS79-2-058 LINEAR FEATURE DETECTION AND MAPPING 

VanderBrug, G. J . ;  Doctoral, Univ. of Maryland, College Park,  
MD, 263 p., 1977 
Avai1:Univ. Microfilms 

N o  abstract available . 
RS79-2-059 COHERENT OPTICAL TECHNIQUES AS AN A I D  I N  THE . 

GEOLOGICAL INTERPRETATION OF AERIAL AND SATELLITE 
IMAGERY 

Vickers,  I.; Aus t r a l i a  CSIRO, Mineral Resources Lab., Inves t .  
Rept. N o .  109, 23 p . ,  1975 

N o  abstract available. 



RS79-2-060 SOME EXAMPLES OF THE USES OF BALLOON PHOTOGRAPHY 
IN GEOLOGY 

Weecksteen, G.; J. de Teledetection du G.D.T .A. ,  Tome 1 , 2 ,  
p. 377-380, 1977,  Group Dev. Teledetection Aerosp. ,  Toulouse, 
France, Available i n  French 

N o  abstract available. 
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RS79-2-061 
Wta-$2620*# Gdogical 
REMOTE S E N I H G  OF STRIPPASIS COAL RESERVES AN0 
MINE I#vEh*IclilY IN PART OF THE WARRIOR COAL FlCLb 

Thomas J. Joiner. Charles W. bpeland. Jr.. Donald 0. Russell. 
Francs E. Evans. Jr.. C. Ommt S u n .  and Peter A. Boone Jul 

d I N A U B A M A  firutRepon 

Methobs by which animates of the remaining reserves of 
strippable Goal h Alabama could be made were developed. 
Infomuon aeauired from NASA’& Qnh Resources Office w u  
used to wlwa and map existing surface mines in a bur- 
quadrangle .rea in west eamal Alabama. Using mh information 
and WaditioMl mthod, (or mapping coal msewes, an estimate 
of nmaining strippawe fcsmes was demad. Techniques for the 
computer analyss of remot& sensed data and other types of 
milable coal data were developed to produce an estimam of 
WppaMe coal resenfes for a sncond four-quedrangle m a .  Both 
areas ti0 in the Wamor coal tiold ma most prolific and a c t w  
of Alabama’s coal fields. Thev were chosen because oftha amount 
and rype of coal minmg in the am. mr lo=iwu, re:etive to 
ulbon amas. and the amount and availability of brae data nacasay 
for this tyw of study. J.M.S. 

~ ~ 7 9 - 2 - 0  62 

N7S.llU9*# Emrimnmental Research Inst. of M i a n  Ann 
Arbor Infrared and WtKi ON. 
OPTIMUM THERMAL INFRARED BANDS FOR MAPPING 
GPNERAL ROCK TYPE AND TEMPERANRE FROM SPA= 
fml T.4 Repoh Jan. 1978 - Jul. 1978 
Quentin A. Holmes md Oond R Nuesch Sap. 1978 45 p 
refs 
Kontnn NASS-153621 
(NASA-CR- 15 1842: ERIM- 130lW-13-Fl Avail: NTIS 
HC A03/MF A01 CSCL ?Of 

A study w8s ca rcd  Out to determine auanutatively the number 
and locarins of spectral bands required to peiform Qenerrl 
mck-type discnminatlon from spaceborne imagtng tanson using 
only therm81 infrared measurements. Beginning mth bboratory 
rpectn coUmed under dnalued condrrtons hom nlatrwlv well 
chatactenred. homogeneous samples. J ndiwe transfer model 
was employed to transform gmund exaance values into the 
corresponding rpeeml ndlancc at the top of tho umosphcre. 
Taking sensor noise uno K Z O ~ ~ !  analys~s of these data revealed 
that three 1 merometer mde spectral bands would permit 
independent estimators of rodr-rype and sample temperature fmm 
J satellite infrared multrspectnl scanner. fhco study. indicates 
that the toeatmn of three specrnl bands at 8.1-9.1 miemmaren. 
9 5-10.5 mccromitorr end 11.0-12.0 mwometers. and the 
employment of appropriate preprocessing to minimum rtmosphenc 
effects makes d possible to pndut general rock-type and 
temperature for a vanetv e m  states and tainpera- 
tuns. Author 

RS79-2-063 
N7D-31*30./ Imituto da Pesquius €spacisis. 5.a Jose dol 
Campos (Brazil). 
COLLECTED SUMMARIES OF WORKS OEAUNG WlM THE 
A P P u a n o N  OF UMDIAT WAGERY iru THE SURVEY 
OF MINERAL RESOURCZS 
Nelson deJesusfaradr Pnncinal lmrestigarar Apr. 1977 25 p 
Sponsored by NASA ERTS 
E78-10191: NASA-CR-157381: INPE-1010-NlE/0801 AvaJ: 
NTIS HC AO2fMF A01 CSCL 08G 

Thore are no author-idantdied stgnfcant msults in this 

i 
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RS79-2-064 
N78-10602*# National Aero~uticr and Spacr Administntiw 
Goddard Space f l iht  bnter. Greenbelt, Md. 
MlNEAAL PRECIPITATION IN NORTH SLOPE AUFEiS 
Dorothy K. Hall Sep. 1978 10 p refs Submitted for 
publication 
(NASA-TM-70842) Avail: NTIS HC AOZ/MF A01 CSCl OBG 

% Canning urd ShrvwVik mer aufeis fields were studid 
on the gmund and with aircraft data. Powdered calcium carbonam 
(CaCO3) parches. a few em in thickness, were found in discme 
locatam on both aufes tiltis. This is indicative of chemical 
weathenng of limestone bedmk which is known to undodim 
much of the eastern uetic coastal plain of Alaska. sprino or 
river water which mmaiw unfrozen throughout much of the winter 
carries h a 3  in solution: as tha nver iu freezes more deoppfy 
the Cam3 in IoIuCton ia forced upwards through cncks in th. 
mi ice. Upon axpowre to the told an GCO3 is exdudad .I 
the water freezes. forming succossna byerr durhq &eis 
glowth. in the melt s o a m  CaCO3. stush/powdar icswntdates 
in patches on top of the ice as the aufeis malts dowmn.rd 

Author 

F!S 79 -2-0 6 5 
N79-10#)1*# National Aaronautia ud space &niiiW8tbn. 
Washington. 0. C 
REMOTE SEWSING APPLIED TO PROSPECI1NG OF 
THEAMOMINERAL WATER IN THE COUNTY OF CALbAS 
NOVASGOIAS 
Paulo Veneaani and C c t i  EustaquiodoJhior Nov. 1978 13 p 
nb TnnJ. cnto ENGUSH of ‘Sensores Remotot Aplicrdor 8 
Prorpeccao de Aguas Termominerais no Munlcipii de cddn 
Novas-Coirs“. Rept. INPE-1327-PE/tS7 lnst de Pesquisas 
Espaciais. Sa0 Paulo. B i d .  Aug. 1978 10 p Presented at 
the 30th $radian Congr. of Geol, Recife. 8nbl. 1 Nov. 1978 
Transl. by Sei. Transl. Sew.. Santa barbra. Calif. 
(Comma NASW-31981 
(NASA-TM-75683; INPE-1327-PE/ 1571 Avail: M I S  
HC AOZ/MF A01 CSCLO8H 

UNOSAT imagery of the mg~on wen Studied dowing the 
placement of the area of study in the regional geological context 
A geolqical mapping of the 1.60.000 scala was done. A 
methodology was developed which eonsittad in a m~iolut 
temperature mapping using mnd surface malpis. Through the 
correlatmn of a11 these data. four diffenm areas wem bcalized 
with a )ugh @mental 8s t he rmom~ra l  sou#ce% Author 

RS79-2-066 
A7852385 M e m i d  nupping bv rpcctrol mbino 
mho& R. K. Vinam IGeosuectra brp.. Ann Arbor. M i J .  In: 
Remotr-wring applicmions for mineral rxplorrtion. IA78- 
W 7 6  24-43] Stroudrburg, $8.. Dowien, Hutchinson 8nd Ross. I=. 

the paper discusses the rOp4icaion of sDectrrl rnioing tech- 
niques to geochemical mapping. I t  is noted that mu1tapecu.l 
#canners collecting data in the 0.4-2.5mieron range are pnicularlv 
important- for nudying transition-metal ions and Ch8t the 8.14- 
micron region yields information on silicate rock tvypes. b m w r i -  
tional information in image form may be m a p w  from spectral rtio 
imager from aircraft tnd sadlire scanners. S.W. 

1977. PL 2 5 w a .  31 nfr. 



RS79-2-071 
5.0011. STUDIES tN REMOTE SENSWG APPLIED TO 
CEOCHEMlCAL EXPLORATION 
F.C. CANYNEY. U.S. Dept. of The Interior. Geological Survry. 
Branch of Exploration Research. Bur 2S046. Denver Federal 
Center. Denver, Color& 8022S (9330-00815) 

STATES TO WHICH PROJECT PERTAINS: Topical Pro- 
ject: some work done in Maine. Montana aad Colorndo. 

The overall objective of this project is  to develop rcmote- 
sensing techniques for identifying mineralized areas in regions of 
heaw vegetation. Vegetation can be used as a link between ab- 
normal chemical conditions in the roil and an aircraft- or 
spacecraft-mounted sensor for the following reasons: (a) plants 
generally reflect their geological environment by their distribu- 
tion patterns and minor-clement content; 8nd (b )  laboratory 8nd 
field studies hnve established that metal stressed and normal 
vegetation can have subtly different spectnl characteristics. 
Therefore. a geochemical anomaly in a heavily forested area 
might be detected by spatial and/or spectral changer in the reflec- 
tion of the vegetation canopy. 

To date aerinl'surveys using color infrared film. multiband 
photography, and multispectral line scanners. coupled with the 
simpler interpretative techniques have not been successful in dis- 
criminating geochemical anomalies in heavily forested areas. Ap- 
parently the reflecmcc anomaly was totally obscured by varia- 
bier unrelated to mil gcochemhtry. Huwevcr. recent research in 
cooperation with W. Collins of NASA's Goddard Institute for 
Space Studies. and using a specially built high-resolution airborne 
spectrometer. suggetts that high-resolution spectral data. where 
processed by computerized waveform analysis techniques. can be 
used to separate vegetation growing over a mineralized tone fmm 
background vegetation. 

la the cumnt yem. additional testing of the instrument and 
analysis techniques will be done at several minenlized sites of dif- 
ferent types. 
SUPPORTED BY US. Dept. of the Intenor. Geological 

Survey. Qeologic Div. 

RS79-2-067 
As53380 Ranota-rcnring applications for dmd I) 
sources. W. L. Smith (Michigan. Emimnmartd Research hstituce. 
Arlington. Val. In: Remote-Kming rpplicniins for mincral explora- 
tion. (A78-53378 24431 SnOudsburg. Pa., M n .  Hachinson md 
Ross, lnr. 1977. p 73-98.44 refs. 

Five categories have been identified 8s rurficial indicators of 
possible mineral resources: topography. igneous md volcanic fea- 
ture. lineaments and gcolopiul structure. mineralogicrl-lit3ologioOiOl 
rrsoaaion. and stratigraphic sequence. The chanaeristia of ob. 
sund deposits are ditnraed noting blind. leached, oomd. ad 
truncated onbodin and ores obscured bv postwe concealment. 
Remotelensor data are discussed in terms of the analysis of surf- 
characteristics md the analysis of data pmduat. ScS. 

S79-2-068 

1\7aS3377 Foreseaable .new a d  mineral mourn pro& 
Ims. W. L. Smith (Michigan. Environmental Research Institute. 
Arlingon. Val. In: Rorete-censing applications tor mineral explora- 
tion. (A78-53376 24431 Stroudsburg. Pa., Dawdan. Hutchinran and 
R? Inr. 1977, p 9-27.27 nft. 

The paper ~ u ~ e y s  present and anticipated mineral resource 
rcsuirements noting the US. dependma on foreign sources. 

liautdr. coal. natural gas. nudear m e w ,  and geothenal power. 
Landsat projects in monitoring surface water. roil moisture. snow- 
pack, and for resourre mapping ar8 discussed. Remote sensing for 
nonfud minerals such as beryllium, cobalt. molWenum, tungsten. 
and zinc is considemi scs. 

8fWm lQourQI XI discussed with nferarct to O l  a d  9 s  

-3S79-2-069 
~ 7 a ~ ~ ~ f 6  Aunote.caming applicatfom Ea minrnl ax- 
plomlon. Edited bv W. L Smii (Michigan. Envinrnmcntal Research 
Institute. Arlingron. Va.1. Stroudrburg. Pa_ Dowdn. Wurchmson 
and Ross. In& 1977. 404 p. S O .  (For ndividual items DC 

Consideration n given to mineral explornion on the basis of 
remotely wmed data. landsat applications are mriewed md the 
exPloraion for fossil n d  nuclear fuels from orbital altiNdcr is 
ucplored Remote sensing pmiects for energv developmmt m 
outlined along with peoehemical mapping by spectral ratiolng 
methods. Remote sensing projects in Bruil and tndir am noted. 

S.C.S. 

A78-53377 to A78633SOl 

Rs79-2-070 
A7043382 Explontion fur fossil and nudear fuels from 
orbitat Jtituder. N. M. Shon (NASA, Goddard Space Flight Center. 
brvl Rescurcts Branch. Grembdt. MdJ. In: Remote-sensing ami-  
cations for mineral exploration. (A78-53576 24431 Stroudsburq, 
Pa., Dowden, Hutchinson and Rou. Imr. 1977. p. 157-198. 

The paper dbcusses the aopliaticn of remotelv sensed dam 
from orbital satellites to tnc exploration for fossil ond nuclear fwlr 
Geolo$cal applications of Landsat data are described induding map 
eaiting, lithologic idenafkation. sIrUCTurai geology, and mineral 
cxoloraion. S&tk results in fuel exploration am reviewed and 8 

S.CS. wries of related Landsat images is induded. 

RS 79- 2-0 72 

NITE RESOURCES, NEVADA 
R.P. ASHLEY. U.S. D e p ~  of The Interior. Geological Suney. 
Gcolosical Divisiin. 34s M W M d  Rd.. Men& Park. Califonrto 

5.0007. REMOTE SENSING APPLICATIONS TO ALU- 

9rO2S-(9320-01941) 
STATES TO WHICH PROiEC" PERTAWS: Nevada. 
The main effort will be to cstimate the amounts of kaolinite 

and alunite present at many localities sampled in the Cuprite min- 
ing district. Nevada, urd to examine the characteristics of aircraft 
scanner data and field spectrometer data for the 0.4-23 mm spec- 
tral region at the same localities. The objective is to develop a 
semiquantitative toot for mapping variations in total alunitelclq 
content in hydrothermally altered rocks. using aircraft scanner 
images far spectral bands at 1.6 and 2.2 mm. Cornpariron of 
petrographic data with Reid spectral reflectance data should 
reveal relations between mineral abundance and spcctral chrrac- 
tcrirticr c h i  can be applied to use of my runne r  system. 
SUPPORTED BY U.S. Dept. of the Interior. Geological 

Survey, Geologic Div. 

c 
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RS79-2-073 
16035- REMOTE SENSING OF PORPHYRY COPPER AI,- 
TERh~O?iZONES 
R.G. SCHMIDT. U.S. 
Herndon. Virginia 22092 (9360-01942) 

of The interior, Gcologicaf SurOey. 

STATES TO WHICH PROJEcf PERTAINS: Arizona. 
The project will develop and test techniques of remote 

acnslng of large sulfide deposits. +rpccially porphyry copper type 
deposits. by digital processing ai WNDSAT data. Attempts will 
be madc to relate mck iirtntion zones. roil minerals. and 
n i l c ~ n c e  chafactc~tics 8s measured from aeuaurface with 
reRcMacet obtained by scamen In satellites. Methods devised 
will be tested by using them 8s evaluation took in suitable &I- 
completely explored areas that arc regarded u favorable for the 
occurrence of porphyry coppcrdcpaaio. 
SUPPORTED BY U.S. Dept. of the tnterbor. Gcologkd 

Suney, Geologic 01~. 

€2.579-2-074 
USE OF REMOTE SENSING TO QUANTIFV 
CONSTRUCTION MATEILUL AND TO DEFINE 
GEOLOGIC UNUTZONS; D U X E Y W C O ~  
SCHOOL LAKES ?ROJECT.MA!NE. 
Army Trmrtrhl Sciences Ccnter. Baaover. NE. 
W.&,.HClCim.MdC.&Herrp. 
special Repon UP. Pan a. December 1yS. B p. 8 
Is;. 2 append. 



RS79-2 -075  ANALYSIS OF AIRBORNE SPECTRORADIOMETRIC DATA AND 
THE USE OF LANDSAT DATA FOR MAPPING HYDROTHERMAL 
ALTERATION 

C o l l i n s ,  W.; Geophysics, V 43, No.  5 ,  p. 967-987, 1978 
N o  abstract available. 

RS79-2-076 "COSA" COLOR-OBLIQUE STEREO AERIAL PHOTOGRAPHS 
FOR RAPID GEOLOGIC RECONNAISSANCE AND FOR 
PLANNING STRATIGRAPHIC MAPPING PROGRAMS 

H a l l ,  W.B.; Walsh, T.H.: R o c k y  M t .  Thrust  B e l t :  Geology and 
R e s o u r c e s ,  Wyoming Geol. A s s o c .  G u i d e b o o k ,  N o .  29,  p. 751- 
760, 1977, Wyoming Geol. A s s o c .  2 9 t h  Annual F i e l d  C o n f . ,  i n  
conjunction w i t h  M o n t a n a  Geol. SOC. and U t a h  -01. SOC. 

N o  abstract available. 

RS79-2-077 IMPLICATIONS OF DISEQUILIBRIUM I N  EXPLORATION 
FOR URANIUM ORES I N  THE SURFICIAL ENVIRONMENT 
USING RADIOMETRIC TECHNIQUES; A REVIE97 

Levinson, A.A.; C o e t z e e ,  G.L.; Mineral Sc i .  Engng., 
Johannesburg, V 10 ,  No.  1, p. 19-27, 1978 

N o  abstract available. 

RS79-2-078 EVALUATION O F  THE C A P A B I L I T I E S  AND LIMITATIONS 
OF VARIOUS REMOTE SENSING OPERATIONAL SYSTEMS: 
1, SOME GEOLOGIC AND HYDROLOGIC TASKS FOR REMOTE 
SENSORS 

L i n t z ,  J.Jr.; Proc. of Seminar on R e m o t e  Sensing 
A p p l i c a t i o n s ,  p.  121-130, 1975,  E c o n .  and SOC. Coram. A s i a  
and Pacific, Mineral R e s o u r c e s  Sect., B a n g k o k ,  T h a i l a n d  

N o  abstract available. 

RS79-2-079 NEW AIRBORNE EXPLORATION TECHNIQUES 

Morris, D.;  A u s t r a l i a  Min., V 62 ,  N.o. 11, p. 59-61, 1970 
No abstract available. 
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RS79-3-001 
N78-33617*# NWMI Lhmnrutics &d Space Administraaon. 

1 
langley ~esearch bnter. %mpton. +/a. 
OUANTWATIVE MAPPIP40 6 Y  REMOTL LEnSINO OF AN 
OCEAN ACID-WASTE OUMP 
Crrig W. Ohlhont Oa lS78 27 p mfs 
(NASA-TP-1276: L-llS27) Av~J: XtlS HC A(#/MF A01 
CSCL 138 

quanutatrvl, .nsWsvsa that 8mkm mmotelv 
Wmed rpecttJ data can be used to swntirv ond map an 
add-waste dump in terms 04 its panicufate imn conwntramn. 
These Ume data. however. cwld not be used to map the dump 
in terma of total suspended sotis. oqanie w e d &  Mkb. or 
inorganic suspended solids C o ~ n t r a t l o ~ .  A singleariabl. 
cqwtlon ushg the ratio of band 2 L440 to 490 nmt radiance 
to band 4 (540 to 680 nmt radiance was used to, W a r n  the 
iron concentration in the acid-waste dump. The acd waste that 
was mapped vomd k age (mm fnthfv dumped to 31/2 hr. 
Prniculate iron concentrations in the acid waste wefa ommated 
to range up to 1.1 mg/t at a depth of 0.46 m. A daurfkation 
whnique was dweloped to identify gheb i(l the data . _L__ set AuIm affected by w\ 0l-r- 

RS79-3-002 
N78-S2618*# Cklm8ra Un h College of M~rmo 
Studies. 
REMOTE lENSlNQ OF COASTAL POLLUTANTS 
V. Klemas. Pnncipal Invesciqstor 1978 2 p Presented a1 UN 
Intern. Sammar on the Benefits of Remote Sensing (or National 
Oevelopmcnt. Manda. Phitippias. 17-19 Apr.. 1978 Sponsored 
by NASA ERTS 
(€78- 1W 1 3  NASA-CR- 1575861 Avak NnS 
HC A02IMF A01 CSCL 138 

Them we (w Mhor-dtnufiad ugncticant results in thm 
EDOR. 

RS 7 9- 3 - 0 0 3 
A79.11661 L8ndsat change detection a n  rid in water 
quality monitoring. H. C. MaBonJd. K: F. Stale. W. P. Waia 
(Arkansas, Uniwmtv, Favmteville. Mtl. and M. R. Shinn. In: 
American Socrety of Photogrammetry. Fall Technical Meeting, Little 
Rock. Ark.. October 18-21, 1977. Proceedings. (Am-11857 02-43 
Falls Church. Va.. American Soaety of Photogrammettv. 1977. p. 
192-203. NAsA-suppOfted msearch. 

provided evidence of signif&ant land use changes during the 1972-75 
time period. Analysis of Arkansas himorbl water quality inform- 
tion h8s shown ondwivcly that whereas point source pollutbn 
peral ly  can be detected & use of water quality data rnllected bv 
state anb federal agencies. sampling methodologies for nonpoint 
source contaminnion nnibutable to surface runoff 8E total!v 
inadequate. The expensive undertaking of monitoring JI IWJnpoht 
sources for numerous watersheds can be lessened by implementing 
Landsat change detection 8nalyser (Author) 

Comparison berween Landsat-1 md a 2  i 

dis 
age dudge plume in the New Y a k  bight by remote sensing. R. W. 
Johnson [NASA. Langlev Research Center. Harnpton. V d .  A. M. 
Glaqow IVought Corp.. Harnpton. Val. 1. W. Dveddl (Now York, 
State University, Stony 8rook. MY.). and J. R.,Pmni INOAA. 
Atlantlc oceanogr8phic and MetwrologkJ trboratorict. Miami. 
F1a.t. In: American Societv of Photogra-tw. h n u a l  Meting. 

(A79.1; :5102.431 Faits Church. Va.. Amerean SOcletv of Photo. 
grammetry. 1978. p. 42340 .3  refs. 

44th. ';l:$htngton. D.C., February 26-iM~ch 4. 1978. Proceedings. 

RS 79-3-00 5 

S.0006, 
D.A. WALSH. Univ. of Southern California. Ethel Percy A n d m  
Geront. Ctr, 3S11 Univrrtfry Avc.. Lar Angela. Caffforniu 90007 
(NSG lS28) 
SUPPORTED BY U.S. National Aeronautics & Space 

Admin.. Oftice of Organization & 
Management, Ofice of University Affair8 

REMOTE SENSING OF OCEAN POLLUTANTS 

RS 79-3-00 6 
5.0022, MULTISPECTRAL. REMOTE SENSING AS A 
FRESHWATER QUALITY SURVEILLANCE TOOL 
D.E. CARRIIT. UNv. of Massachuteur. Graduate School. 
Marine Scicnce. Amherst. MassachuetrsO1002 (A-OSJ-MAS) 

The primary objective of this study is to demonstrate the 
utility of remotc, multispectral sensing as a unique loo1 for the 
nudy m d  survcillancc of environmental properties in freshwater 
resources in thc Commonwcalth .of Massachusetts. Proposed 
remotely senscd. mullirpectral data will be used to evaluate: 8 )  
rate of eutrophication from successive estimates of standing crop 
of chbrophylltontaining plankton. b) location of point sources 
of sediment and colored water inflow togcthcr with the distribu- 
tion throughout the receiving watcr and mixing processes 
between influcnt m d  receiving waters. e) changes in bottom 
copognphy. d )  dirtribution of surface slick materials. e) mixing 
pmcwcs  in natural waters by measuring thc time and space dir- 
Pibution of added tracers, dyes and floats. f) the correlation 
between indiccs of land tnd aquatic area uses and indicctof water 
quality or potential of a given resourcc as I singlc or multiple use 
resource in resource mlnagemcnt considerations. 
SUPPORTED BY US. Dcpt. of the Interior. Office of Water 

Research & Technology 

RS79-3-007 
5.0021, 
DETEWMINE WATER QUALITY 
H.L. WCKIM. US. Army, Cold Reg. 
HoMver.New Hampsl1ireO37SS (31S83) 

tcn in fresh and salt water regimes utilizing aircraft spec- 
troradiometer data and to conduct labontory tests to determine 
SFCCtrd bands of interest for quantitative and quatitative mea- 
sxement of water quality data to meet Corps of Engineers 
crquircments. 

APPROACH: A prototype SOOchannel aircraft spec- 
'reradiometer inuwmcnt with a IO A apectnl resolution will be 
z e d  in the study to assess water quality parameters in reservoir 
ymxcms. The instrument provides a digital a p e  readout for SO0 
&nncIs ranging from the visible (6.42 micron) to the near in- 
%red vavehngrks (1.0 micron) for a nominal 60 x 60 ft. ana. 
Aircraft spcctmradiometei flights over sclccted test site anas will 
be accomplihed in conjunction with ground truth data acquisi- 
tioa. Analyaiis of the high resolution multispcccral data will be 
used to qualitatively and quantitatively assess water quality 
phramcters, especially turtidity, based en correlation to field 
:neuurements. Laboratory testing to determine spectral bands of 
interest will also be conducted with the airborne 
(cr instrument. 

In addition. theoretical models will be exami 
the development of spectral response curves based bn varying the 
size, optical pmpcniet and density of paniculate matter under 
laboratory conditions. Results from the aircratk flight analyses 
m d  laboratory experiments will be compared to conventional 
zchniques. A cost effective comparison between conventional 
techniques and aircraft specuoradiometry to assess water quality 
pramcterr in CE reservoir systems will be made. Development of 
procedures to assess water quality will be made for use by Corps 
;f Engineers DMsionlDistrict pcnonnel. 
StJPWRTED BY U.S. Dept. of Defense. Ofice Chief of 

USE OF AIRCRAFT SPECTRORADXOMETRY TO 

OWECTIVE To quantitativcly assess 

Engineers, Corps of Engineers 



RS79-3-00 8 
SICS' . :i '."IT ICAnON TO LCOLOCZ- 
CAL bLL- AND OEEANOGRA?U1C 

V. Khmar. 0.S. Bdett .  W. 0. Philpcn. R. W. 
Rogers. and L. E R e e d  
Av8iIabk f m  chc N u i o d  Tcchnl.i bfOm8- 
riOa Sewice. Springfieid VA 22161 u E7S-IOOOI. 
kiu codu: A02 in p8per copy. A01 in microfiehe. 
Final Report to NASA Langley Rcrwsh  Center. 
No. CMS-NASA-1-76. May 1976.68 p. I fii. S tab. 

Deadptors: *Remote aeasing. *Monitoring. En- 
rkoamenrrl d o c t s .  W a t u  poUution eff~cts. 
.dCk- Bay, Outer Continental Sbrlt. Ocean 
dumping. Slryhb. 

SKYLABIEREP SIWA end SIWB tam pmdunr 
b v e  been optically enhanced and visually in- 
rupreted to extract data suitabk for mapping 
Coud hnd w: iaventoryiq -*ads vepetas- 
tion: m d t o r i q  tidrl conditioet: observing 
aspended redimeat p8uCmr: charttag surface 
cumlrtr; Iocawg coutil trooU and water mass 
buaduier. mnitorhy indwtrkl m d  municipal 

rad fbw direction Of fiver, bay m d  mn-madc 
ditcb.rge plumes: Md  observing ship pallis. Film 
PmdUCU were V i s d y  8 d y r + d  10 identify and 
map ten laadsre  and vegctauon categories at a 
rak of l;l2%aOO. Comparison of these thematic 
m8p8 vi& CARETS Land UK Maps r e s n k d  in 
ckraifiin.csMeiermngiagfrom %%too98%. 
O W  e fmm the 5192 MukispecP.1 S a M e r  
Were used to pfepUc rhem8UC maps of Lad use. 
chSSifii8liOn accuracies obtained by wmp&son 
of Sl92duivcd thematic maps of laad rse with 
USOSCARETS l 0 a d - w  maps in routhera 
Dckrua nag& from 4% to 100%. The resoh- 
tions of the SIWA. SI908 rad SI92 systems were 
tQCm. IQ-ZOm. and 7O-laOm. respectively. 
(SinbrOEIS) 
wn-lo+rl 

' m w m x p o .  .. 7 DELAWARF FAY 
DCk- urrr*., N8W.n. coil of M w c  siudt". 

41 &.NASI-12304. 

waste dvmpr in the Mesa: defermining the sire 

RS79-3-009 
m r m A n c  mnm CLWUEP FOR 

c l ~ t  o e ~ e  ot I& uaiw sute~ ocri. 

REHOIp MOMTOR. 
1.0. Hiby. 
US. Patem No. 4.08837% 6 p. 1 Bg, I1 d. O f f i  

Vof 970. No 2. p 6%. Xay 9.1978. 

Desmipton: *Patcats. *Monitoring. .SPmpliag. 
.Warn peumcat. *Water quality CODVOL 
*Remote uoring. Slime. Algal poironiop. Equip- 
mantpr0teC:noa 

A pmbkm commudy particularly h 
rum mthcf. is tb8t cormauiag bdogtcal d v b  
tp occumag m w a r  be= sampled causes the 
m p k  which is monitored remotely to be not truly 
representative of the water a the instant the wuer  
was removed from the lake or sueam. A funbn 
problem n f l u x  rhc continuing biological acavity 
produces a biologid s h e  which grows on all sur- 
f w t  cOnOcted by the w a w  berng sampled. Such 
disadvmtapcl arc removed by providing an auto- 
maueally t imd apparatus Or periodically in- 
Mduciag a biological poison to the water k i n g  
ssmpkd immediately as the sample i8 being 
withdrawn from i n  source. The peraodic imroduc- 
tion of the biological poison functions as 8 
complete system pm(cEtor 10 Irc+p aU exposed sur- 

*ushour the monitoring system [= d 
slime accumulations. Backw8shing m u n r  .I+ r l r ~  
provided 10 DreservC the c~unliness of the 
mechamsm which pumps the water k i n g  -pled 
10 monuoring devices and opencer to enbmce the 
effeEtivcacu of the momtoring rad sampling 
device% (Sib-OEIS) 
W79-WOS1 

4 0  

€23'79-3-010 

I RADIATIVE TUN- MODEL FOR 

MENIS IN WATER- 
REMOTE SENSING OF SUSPENDED SED& 

c YlTRE Corp.. Mkk. Vh.  YFIREI Div. 
A. 0hov.aloo. 
Av.8.bk from the Natiod Tschaicd hfocm8- 
rion senice. springrkta. VA 21161 u ~ n . 3 ~ 6 7 ,  
m e  d e s :  AOS io p p o r  copy. AOI in -rib. 
RopOn MTR-7433. NASA CR-14S14S. F e b v  
1977.13 p. 18 fig. 7 tab. 20 ref. J append. NASA 
FIwt8-nc4001. 

Daniptors: *Remote sensing. Crorbity, 
.Suspended aolids. Labontory ICUI. Model stu- 
diu. M8thcmaticd modelr. Mom cui0 mahod. 
Simulation .~l.ly&. Water quality. Sediments. 
Clays. Radiation. Rcflecta~~ce. Computer pro- 
pm8. Computu mode&. 

sigh sonCeIItrPha Of 8urpendd p8rlkka in thc 
mvimnmcnId Waters .herr ahhc physical and 
C b C J n i U l  p m p e f t b  of rhc water Sy WS 8nd leads 
10 8 *.*ty Of b u p r d O U S  8COwkd hpXU. .b  8d- 
ditioa. excessive redimentauon kads m s l g a a f i i  
economic bsus because of the redoction oi ahc 
Ilrdon'a rermoir  and ibod storape capacitks. 
md (0 the WmS- pUfOm8nCC Of opentid 
8ctivitics. 8uch as dredging. Considrring the bn- 
ponrnce of this problem. UASAILngky 
R e d  Center h8s initiald 8 kboruor). .mdy 
on sediment chsractcristics u plrr of its mnote 
sensing program in the uea of quality. The 
kbomtory project was designed to dctcrmine 
wbnher the spectral ehanctcristics of the radi- 
ance upwelling from an Sumiaated body of mr- 
bird V8tet E.(l be &ted to the amount end pro- 
pur*s  of the suspended panicles. This report 
dersribed . r ~ l y t i d  Uudy in the uu ot rrd*- 
tive tnnsfcr in the mrbid vuet media +be work 

program in #emote sensing d w u c r  quality. The 
modeliac methodolow described in this rewrt 

ha¶ been perfomed in urppon d the kboilmi). 

RS79-3-011 
AERUL SUVPYGILLANCE TO MONITOR 
W A ~ R  QUALITY IN c A m s m  FONDS. 
MuauJippi Sate Univ.. Mississippi State. Dept. of 
WildtiIc8nd Fisheries. 
R. R. Robinettc, D. Fin&. F. 0. Wbirler. 1. 
YaUag. and W. P. Uilkr. 
h hceedings of the lwenty4nth Annual Con- 
ference. Southeastern Anocmtion of Game rad 
Firh Commissioners. October 12-IS. 197s. S r  
bun. Missouri. p 287-293. (197S). 2 tab. S lii, 7 
lef. 

Dcrcdpton: *Wafer quolily. *Aqnicdture. Ponds. 
*Pth o8n8gemcac. *Fish farming. *Monitoring. 
*Aukt PhOtOgnphy. *Remote KnSmg. Titfish. 
*Fum pondr. Photogmphy. OxyGn. Commercial 
fii. suspended &lids. *Infrared photogmphy. 
*Muasellcolor system. 

RcmOCCly wnrad data and ground truth dau w m  
colkctcd simuitaaeously fmm 16 experimerml 
ponds dnrinp 6 dayr in June 8nd July. 1974. Color 
infrared imager w m  taken with hand-bdd 3S mm 
Q m C I I s  from single engine rircnft. Numerical 
o b r  v d u a  for pond color were obtained by 
ViSIdy m8tcbing the pond color rilh 8 WuaseU 
color syatcm chip wbicb bad a standardized nu- 

volved (be determination of 14 chembi ,  physKal 
and biologtcal panmeters. Rcgrrsrion aaalyru ID- 
dkated 8 signifitrat correlation anted oaly 
between total and inorganic solids and the MunscU 
Color System. There v u  evidence to agger: that 
cbn color-morpanic lolid relationship was masked 
by the organic roliis present. 
W7S-IU26 

PCriCd V 8 h X  assigned (0 it. Ground Wth d8t8 In- 
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RS79-3-012 
HCMM Energy 5udget Data as a Model Input for AssessinQ Regions 
of High Potential Groundwater Pollution 

South Oakota State Univ., Brookings. Remote Sensing fnSt.*NASA 
Earth Resources Survey Program, washington, D.C. 

Quarterly prugrer t. no. 2. Oct-Dec 7 
AUTHOR: Moore., Donald G,; Heilman, J. 
E0884F4 Fld: 938 d7810 
Qec 77 4p 
Contract: NASS-24206 
Monitor: NASA-CR-155548 

Abstract: No abstract auailabie. 

Ground water, Water pollution, South Dakota, Alfalfa. Soil 
moisture, Vegetation, Earth Resources program, Water resources 

Identifiers: NTISNASA 

€78-10054 NTIS  P:aices: PC A02/M 

Investigation of Remote Sensing Techniques for AgricuStura 
Feedlot Pollution Detection 

South Dakota State Unlv., Brookings. Remote Sensin 
!nst.*€nvironmental Protection Agency, Washington, DC. 
AUTHOR: Schmer, Fred A.: Rytand, Dennis W . ;  Waltz, Fred A. 
P0075A3. Fld: 138, 2 C ,  2E, 17E, 680, 98C, 90E GRAt7901 
Oec 73 178p 
Rept No: SDSU-RSI-72-14 
Grant: EPA-16020-FPH 
Monitor: EPA/670/4-73/002 

Abstract: This research effort was directed toward the 
application of remote sensing techniques to the detection and 
monitoring of  poltutfon from cattle feeding operations. Five 
Ilvestock feeding~operations were selected for the study along 
the dames River from Huron to Rcdfiofd, South Dakota. Thirteen 
aertal missions were flown from January 1 ,  1971 tnrough June 
30,  1972, providing aerial photography and thermal infrared 

- data Under various weather conditions. Water samples were 
collected during nine o f  the aerial flights at fourteen river 
locations. Water samples were collected a mintmum of every 
three weeks on a regular schedule to allow indenendent 
analysis of thB water quality data. Data analysis cowisted of 
visual interpretation of aerial photography and statistical 
analysis of film densities and water quality parmeters. Film 
denstties were read at the tocetion of the fourteen water 
sampling sites and Correlated with the- water W d I i t y  
parameters. Analysis of variance and linear regression 
techniques were also utilized. Results indicated that remote 
sensing techniques utilizing low and hign altitude aircraft 
photography can be used to locate potential feedlot Pollution 
soupces. 

Descriptors: *Agricultural wastes. *Livestock. *Remote S+nSing 
, *Water poltution, Monitoring, Cattle, James River, Aerial. 
photography, Infrared mapping, Water quality, Analysis of 
variance, Reqression analysis, Weather. Color photog~apny, 
Runoff, Aerial photog;-apha, South Dakota, Utility aircraft 

Identi f ieps: *Feedlot wastes Redf+eld(South Dakota), 
NTISEPAORD 

?e-286 566ISST NTIS Prices: PC AOS/MF ~ 0 1  



RS 7 9- 3-014 
Remote Sensing for the Control o f  Marine Pot 
Preliminary Inventory of Avat lable Techno 
(Teledetection Appliquee a la  Lutte contra la Po 
Marine. Premier Inventaire des Techntques et Moyens) 

ntion. 
ogios. 
lut ion 

NATO Committee on the Challenges of  Modern Society, Brussels 
(Belgium). (406 609) 
AUTHOR: 'Massin, dean-Mario 
F0065F2 Fld: 148, 14E, 2GF. 680, 46C, 63F GRAI7901 
hlar 78 343p 
Rept No: NAtO/CCMS-78 
Monitor: 18 
NATO furntshed. text in English and French. 

Abstract: As regards damage to the marine environment. o i l  
s p i l l s  nt sea are considered to be one of the main sources of 
pelagic pollution: at the present time, it is estimated that 
more than six million totis of hydrocarbons enter the marine 
environment as a result of shipping and certain coastal, 
industrial and urban activities. river-bcrne pollution, oil 
pPospecting and minit\g at sea and, finally. natural seepage 
from certain sea bottoms. This pollution is nainly due to 
intentional discharge. i.e. the routine evacuation of 
hydrocarbon-carrytng effluents, or to accidental discharge, as 
a result of  damage to installotions or Ships. Because of the 
rapid development Of techniques and the multiPllC(ty of 
studies and research undertaken, particularly with a view to 
developing integrated remote detection systems to meet the 
overall requirements of users, it has Deen found desirable to 
take stock of present knowledge in this field (excluding 
satellites for the time being) so that the lines to be 
foilowed in the mentioned areas can be determined and 
assessed. This manual i s  a first inventory of available 
techniques, instrumentation. and researcn centers in  the field 
of rernote sensing of the marine environment for detection of 
pollution. Incluslon in  this inventory of information from 
specific organizations or  firms does not in any way imply 
approval or endorsemeilt of the organizations or firms, or of 
particular, equipment, by the CCMS, NATO, or the Alliance 
Nat t ons. 

Descriptors: -011 pollution, *Monitors, +Remote sensing, 
*Manuals, O i l  spills, Hydrocarbons, Weather. Sources, Coasts, 
Visible spectra, Infrared spectra, Pelagic zone, 
Photogramnetry, Measuring instruments, Instrumentation, 
Alrcraft, Aerial photcigraphy, Radiometers, Optical detectors. 
Oceans, Irradiance, Radiance, Light scattering, oil Slicks, 
Optical tracking. Test equipment, Specifications, Oata 
process i ng 

Identifiers: *Oil pollution detection, Water Pollution 
detection, Multiband spectral reconnaissance, NATO furnished, 
NTISEPAL 

P0-206 223/35T N T I S  Prices: PC AlS/MF A01 . 
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RS 79-3-0 15 
Thermal Pollution. Part 1. Control Techniques and General 
Studies (A Bibliography with Abstracts) 

Natlonal Technlcsl Xnformatton Service, Springfield, Va. ( 
391 812) 

Rept. for 1964-FeS.78 
AUTHOR: Brown, Robena J. 
E0893F3 fld: 136, 680*,'97R*, 47, 86W ORA17810 
Mar 78 211s. 
Monitor: 18 . 
Supersedes NTIS/PS-77/0184, NTIS/PS-76/0127 and NTIS/PS-75/21- 
8. 

Abstract: Reports concerned with control technlques for heated 
effluents from power and Ondustria'l plants are cited. Also 
fncfuded are studies on general thermal pollution problems and 
their abatement. Many reports on the remote sensing of thermal 
effluents are also cited. However, the control of thermal 
pollution by using the waste heat for Constructive purposes is 
not covered in this bibliograpny. (This updated bibliography 
contains 206 abstracts, 48 of which are new entries to the 
prevlous edition.) 

Descriptors: *Thermal pollution, *etbliographies, *Water 
POllUtiOn Control, +Cooling water, *Electric power Plants, 
*Industrial water, Rivers, Industrial waste treatment, S t e m  
Power Plants, 8oiIers, Thermal power plants, 1Juclear power 
DIantS, Industrial wastes, Remote sensing, Water Dollutton 
abatement, Heat exchangers, P1 ts(Botany), Waste aisposal 

Identifiers: NTlsNfiS 

NTIS/PS-78/0171/5St 

RS 7 9 ~  3-0 16 
Suspended Sediments and Related Limnol-y of an Alpinh Lake 
System. 2ND rear End Report, 1 June 1976-31 January 1977 

Alaska Unlv., College.*Department of Energy. .i9505277) 
AUTHOR: Aiexander, V.: Mellor, 4.; Barsdate, R .  J. 
E1133E2 Fld: 138, 6 F .  148, 68D, 57H GRAI7812 
1977 16p 
Contract: EY-76-S-06-2229-010 
Monitor: 18. 

NTIS Prices: PC NOl/MF NO1 

Abstract: This Project has the aim of first assessing the 
potentjal of remote Sensing to determine changes in sediment 

kes, atid then to use this technique to assess 
ad construction on arctic freshwater aquatic 

habitats. The first part of the work has centered on the use 
of Peters and Schraeder Lakes as a natural laboratory since 

akes have a strong sediment gradient for metnodology 
on. the next stage i s  to expand this work to other 

lakes and finally to actually look at the impact of changes in 
sediment load due to construction activities and utifization 
of arctic road systems. The results of the first two years' 
work susgests that tne method has vaJue. and the project is 
now ready to approach the terminal phase in looking at the 
real effects of road construction in the arctic. VP-0 density 
slicing and densitometry of the films are the 
techniques In use, rith Plus-x Aerographic film 
mapping camera format the film of Choice. Ground 
have been COil@Cted in conjunction with the a 
data, and some information on the effects of sediment load on 
Primary production regimes has also been included. (ERA 
citation 03:015894) 

Oescr 1 p tor s : Lake +Construction, *Environmental 
effects, *Remote sensing, Aquatic ecosystems, Arc:ic regions, 
Densitometers, Limnolayy. Sediments, Topological mapoing, 
Ecosystems. Measuring instrumerits, Photometers, Polar regions. 
Surface waters! Transformations 

Identifiers: EROA/520100, NTISOE 

RL0/2229/110-2 NTZS ?rites: PC A 0 2 / I F  A O t  
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S 7 9 -  3-0 17 
Assessment of Water Quality Status and Trends in Minnesota by 
Remote Sensing technisues 

Minnesota Univ., Minneapolis.+0ffice of Water Research and 
technology, YashingtonI D.C. (233 500) 

Completion rept. 
AUTHOR: Brooks, Kenneth N.: Macet Arnett C. Jr: Meyer, Merle 
P. 
E1032Al Fld: 138, 14Et 8Ht 680, 480 GRAI7611 
Dec 77 66p 
Project: OWRT-A-033-MINN 
Monitor: OWRT-A-O33-MINN(1) 

Abstract: Monitoring the water quality of lakes and reservoirs 
by traditional field sampling techniques is a costly and time 
consuming Process. Aerial PhotographyI with limited field 
sampling, was investigated as a practical alternative to 
estimate the water quality of ten takes in the Minneapolis and 
St. Paul metropolitan area of Minnesota. These ten lakes 
represented a wide diversity of trophic state and were sampled 
for Color. turbidity, suspended sediment, Chlorophyll, 
PhYtOPlaflktOn numbers. and Secchi disk depth. Regressian 
equations for these water quality indicators aePe based on 
film transmittance. Statistically significant prediction 
equations were developed for Secchi disk aeptn, turbidity and 
color. Procedures are outlined which allow film transmittance 
to be Used to estimate Carlson's Trophic ;tate Inaex. 
Predicted tropnic state indices were not different from those 
CalCUlated from water quality samples. 

DeSCPiOtOPS: *Lakes. *Reservoirs, *Remate sensing. +Water 
pollution. +Urban preas, Aerial photography. Infrared mappi:g, 
color, Turbidity. Suspended Sediments, Chiorophylls, 
Metropolitan areas, Correlation techniques, Phytoplankton. 
Optical properties, Depth. Mathematical prediction. 
Photographic techniquesI Minnesota 

Identifiers: *Water nollution sampling, *Trophic laveII 
Carlsons Trophic State Index, Minneapolis(Minncsota), Saint 
Paul(Minnesota), NfISDXOWRT 

PB-277 822/3ST NT!S Prices: PC AO4/MF A01 

RS79-3-018 

0130060 *78-004826 
REMOTE SENSING IMPGOVSS CONVE!JTIONAL SAMPLING PROCEDURES, 
BHUTANI. J. S. : BJRTON J. S.; CHEREMISINOFF P. N. 
MITRE CORP, 
WATER & SEWAGE WORKS, APR 30, 79.:PR-108 ( 5 )  
TECHNICAL FEATURE: i h E  ADVANTAGES OF USING RERlCTE SENSING IN 

PLACE OF IN SITU WATER QUALITY MJNXTORIirjG F R E  THAT: IT 
PROVIDES AN OVERALL PICTURE OF AN AREA AND A TIME RECORD: AND 
IT MAY ALSO REDUCE THE GOST 0.F M0;JITORING IN CERT&!N 
INSTANCES. HO:%EVER, THE DISAOVAI4TAGES OF SE%OTE SENSi iG 
INCLUDE: HIGH INITIAL OPERATING COSTS; THE NEED FOR INCREASED 
SUPPORT AND C0ORDINAT:ON ACTIVITIES; AND DATA HANCLINC 
COMPLICATIONS ASSOCIATED N I T H  THE COLLECTION OF A L L  
lNFORMATION FROM A SPC,Z:FIC TARGET AREA AT OR NEAR THE SAGE 
TIME. METEOROLOGICAL. HYDROLOCICAL, PHYSICAL, AND CHEfAICAL . 
PARAIETERS INVOLVED IN REMOTE SENSING OF MATER OUALfTY A R E  
DISCUSSED. (6 TABLES) 

DESCRIPTORS: *REKTE SENSING : *UCNITORING. ENV-aATER : 
*WATER QUALITY STAIICARDS : *CHEMICAL INDICATCRS-WAlEH : 
*PLANKTON : *WATER TEMPERATURE : *AGRICULTURAL WASTES : 
*HUMIDITY : -ATMOSPHERIC TEMPERATURE ; *SOLAR RADIATION : 
*NUTRIENTS : WATERFOYL : SUSPENDED SOLIDS : PESTICIDE RESIDUES 

REVIEW CLASSIFICATICN: 19 
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RS 79- 3-0 19 
0131567 78-006255 

F I E L D  V E R I F I C A T I O N  OF HAZARDOUS WASTE MIGRATION FROM LAND 
DISPOSAL S I T E S .  

G I B 6  J. P. : CARTWRIGH X .  
( I L L I N O I S  STATE GEOLOGICAL SURVEY) AND,: ( I L L I N O I S  STATE 

GEOLOGICAL SURVEY 1 
PRESENTED AT EPA/EQS/IT NATL CONF DISPOSAL OF RESIDUCS ON 

LAND;-gt cOUtS,  SEP 13-15. 76, P 1 7 9  (6 )  
TECHNICAL'REPORT: IN ILLINOIS, 62 LAND DISPOSAL S ITES AHE 

THAN 2000 S I T E S  HAVE RECEIVED LARGE BUT UNKKOWN QUANTITIES OF 
ALL TYPES OF UkSTES T H A l  MAY HAVE INCLUDED TOXIC CHEMICALS. 
EFFECT1VE I N V E S T I G A T I Y E  AND h!ONITORING TECHIJ1OUES FOR 
DETECTING AND EVALUATING OUANTITATIVELY THE EXrENT OF 
GROUNDWATER POLLUTIOtJ FROM SURFACE TOXIC WASTE DISFOSAL SITES 
ARE REPORTED. S O I L  CORING I S  AN EFFECTIVE MAPPING TOOL. 
TEMPERATURE SURVEYS, ELECTRICAL EARTH R E S I S T I V I T Y  SURVEYS, AND 
VEGETATION UAPPING AND SAMPLING MAY PROVE USEFUL I N  SHALLOW 
GEOLOGIC REGIMES. COLOR INFRARED PHOTOGRAPHY I S  USEFUL. BUT 
APPLICATIONS ARE L I M I T E D .  ( 4  DIAGRAMS, 1 GRAPH. 2 MAPS, 1 

DESIGNATED BY €PA FOR HAZARDOUS CHEMiCAL LASTE DISPOSAL. MORt 

TABLE 1 
DESCRIPTORS: *HAZARDOUS WASTE DISPOSAL : *GROUNDWATER ; 

*WATER ANALYSIS ; *MONITORING, ENV-WATER : *HEAVY METALS ; 
*WATER TABLE *LEACHING * * I L L I N O I S  * Z I N C  SMELTING : 
*SEASONAL COMPAiISONS : PEASUiEr.4ENlS & ;ENSING ; REMOTE 
SENSING. INFRARED ; €PA CONF PAPER 

REVIEW CLASSIFICATION:  1 9  
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RS79-3-020 
N78-S67* SRI Intemationai 
ACOUSIC SOUNDER ARRAY FOR A?PUCAnON t0 AI 
POUUTION. VOLUME 1: EXECUlNE SUMMARY AM0 
USER GUIDE f id  R . p o n  
Phdlip 8. Russell and Edward E. utha k b  lS78 109 p 
(Grant NSF AEN-73-0291aAOl) 
W0-282064/6: USF/RA-7BO(X?l) . Avail: N n S  
HC AO6/MF A01 CSCLO4A 

A three year study a a s  eonduasd to demonrtratr tho 
ipplicability of .odar lacouuu: mdart technimueS 0 San fmntitco 
Bay area air pollution problem. A representative. aq-reasan 
data set on m i x q  depth and mbility pattam. in a format th8t 
can easw be used bv numrrical air quality models w u  
produced. Extanwe compamonr berween mjlinp Septhr i n f a d  
fmm W a r  and horn other techniques lballooh lirplano. tower. 
Marl demonstrate lJIat. on narage in the Bav h a .  Mdar p e r f m  
u well i s  any other angle technique for indtcatmg mixing depth. 
Fiknm~ and dignbng tachniswes ware dadoped to mhca th. 
Crge data set acquired in the h a 1  year 10 hourlv mixing depth 
and stabilii i nd tea ta  Time-dependern mixing depth urd stability 
maps demed horn these data show i readily tomprehensibir 
pictun of the marked spatial and tamgorot variations *t my 
Ana boundaly layer behavior. t\rvo can nudies demonstrat8 

incidents CRA 
the vse of th8 wdar data in connacaon with air pollutkn 

RS 7 9 - 3- 0 2 1 
N78-33671# SRI International brp.. MIIllo Park. Cali 
ACOUSTIC SOUNDER ARRAY FOR lrCPUCAT8ON 
POWTION. VOLUME 2 CAM rrrUDlE8 AND OTHER 
APCEXDICES M I  R.port  
millip 8. Russell. Edward E. Uthe. tnd hsncb L hh 

lP8-282085/2; NSF/RA-IBWXU) Avail: NTlS 
HC AOB/MF A01 C S C L W  

Data presented an: I11 aeouthc and dimx measuremmts 
d nmospheric miring n thhree a i m  during an air pouution incjdmc 
12) rodar network measuremums of togtonal mixing depth and 
rnbilitv omem (br an air quelity d e l ;  13) p m m  
of mu- depth and Nbilicy: 14) sodar Mnwork measunmenU 
for input to air cpcslirY modeh: and 16) eme-demmt maps of 
muing depth end their dation to rutfa- c~fanm- 
tlom GRA 

1978 125 p MS 
(Grant NSF AEN-7342918-AOl) 

RS79-3-022 
W78.30725# Natmnal Phyzical La8.. Teddington (Eqlandl. OiV. 
of Ouantum Metrology. 

SPACE 
J. E. Harries Apr. 1978 47 p refs 

REMOTE SENSING OF ATMOSPHERIC POUON FROM 

INPLaU-44) Aviil; NTlS MC A03/MF A 
A bnef review is presented of techniques and instruments 

for  remmly sensing pollution in the h e s t  I i ~ m  of the earth s 
atmosphare rrom an orbiting Spacecraft. The associated difficul- 
tms and problems including the weakness of pollutant signals. 
the high intcnsny of background radiation: scattering and 
attenuation due to clouds. aerosols and particulate matter; and 
atmospheric temperature structure inomalies are discussed. four 
basic techniques which should be investigated further are 
discussed. These are faser absorption spectrometer: microwave 
absorption soectrometar: gas correlation radiOm8ter: and 
conetation sacRmma:cr !t 18 ccnc!;lleb :hit a combinii::on of 
several sensors may wentuarty be wed a an operational mode 
and that funher studies of these selected ares, should be a m e d  
out leading (0 test flights Wssibly utilixmg platforms such as 
Soacelab and the space shuttle. 

49 



RS 79- 3-02 3 
A Feasibility Study for the Application of K-Eand Radar in the 
Investigation of Cooling Tower Plumes 

National Oceanic and Atmospheric Administration, Idaho falls, 
Idaho. Air Resources Labs. 
lechnical memo. 
AUTHOR: Ricks, Norman R. 
E0895A1 Ftd: 138, 171, 46, 6@A, 63H, 558, 97R, 860 GRAI 
7810 
Aug 77 45p 
Rept No: NOAA-TM-ERL-ARL-66 
Monitor: NOAA-77110803 

Abstract: The feasibility of using commercially available 
K-band (1 cm) radar for indirect sensino of  cooling tower 
plumes i o  investigated. Using the radar equation, commercially 
available systems are evaluated by means of a computep model 
which estimates the strength of the expected return signal 
cnder sampled conditions known to exist in actual plumes. 
ReCOnunCndatiOns are made for the adaptation of available radar 
rirstems and for areas of additional study. Complete data and 
program documentation are provided. 

Descriptors: *Air pollution, *Plume detection, *Radar 
detection, *Cooling towers, Plumes. Feasibility, K band* 
Computer Programs, Electric Power plants, Remote senslng, 
water vapor 

Identifiers: Air pollution detection, NTISCOfflNOA 

PB-275 380/4ST NTIS Prices: PC A03/MF A01 

RS79-3-024 
The Capability of Satellite Borne Remote Sensors to Measure 
Stratospheric Trace Constituents. Volume 1: Background and 
Requirements 

Mitre Corp., McLean. Va. Mstrek Div. 
AUTHOR: Keitz. E. L. 
F005414 Fld: 4A. 68A. 550 STAR1623 
May-78 216p 
Rept No: NASA-CR-145309 V-1, MTR-7519-V-1 
Contract: F19628-77-C-0001 
Monitor: 18 
Seri-3. Subm-Sponsored by NASA. 

Abstract: Volume 1 of a three volume report issued as 
MITRE/WETREX Technical Report is presented. This vclume 
contains a synthesis o f  the results of  two previous 
MITRE/METREX studies and an update of the information. These 
studies deal with a comprehensive review of  stratospheric 
trace constituent measurement requirements. The scope Of the 
study was restricted to those contituents which fall into the 
general category of air pollutants. 

Descriptors: *Atmosoneric composition, rSatelIite-borne 
instruments. *Stratospnere. Remote sensors, Air pollution, 
Chemical composition, Climate, Measuring instruments, User 
requirements 

Identifiers: +Air pollution detection, Remote sensing, Trace 
elements, NTISNASA 

N78-32522/2ST NTIS Prices: PC AlO/MF A01 
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RS79-3-025 
Astronomical Techniques Applied to Pollution Detection: 1. 
Pollution Transport 

California Univ.. Livermore. Lawrence Livermore Lab.*Energy 
Research and Development Administ~atron. (9500007) 
AUTHOR: Porch, w. M.: Sherman, C. A.: Dickerson, M. H.; Green, 
T.: Volker, P. 
E093SH2 Fld: 4A, 68A, 55E, 558 
Oct 77 6p 
Rep t NO i CONF-77 1 1 13-3 
Contract: W-7405-ENG-48 
Monitor: 18 
Joint conference on sensing of environmental pollutants, New 
Orleans, LA, USA, 6 NOV 1977. 

AbStPaCt: An astrokm at observatory loca below the,urban 
inversion In Oakland, California has been recently used as a 
remote sensing facilit for detection of urban aerosol and 
molecular pollutiov and transport analysis. These measurements 
were made with a sixteen element photodiode array ClOSe to the 
focus of a twenty inch refracting telescope detecting visible 
light exttnction and refraction from stellar and artificial 
light sources. Atmospheric transport was determined by using 
the time lagged covariance of the scintlllation from 
artificial tight sources at several diode aeparattons to 
determine the space averaged winds which were subsequently 
included in a wind iield model of the Bay Area including 
topographical affects. The results of this study demonstrate 
the compatibility of remotely sensed spatially averaged wind 
measurements as input data to mesoscale models for 
interpretation of pollution transport. (ERA citation 
03:013060) 

2 

Descrtptors: +Aerosols, +Air pollution, Earth atmospnere, 
Environmental transport, Measuring methods, Molecules, Remote 
sensing, Telescope countws, Temperature inversions, Urban 
areas, Wind 

IdentifiePS: ERDA/500200, Atmospheric diffusion, Path Of 
pollutants, California, NTISDE 

UCRL-79484 NTIS Prices: PC AO2/MF A01 

RS 7 9- 3-0 2 6 
0131820 *78-006394 

EPA/NASA ENERGY RELATED REMOTE AND IN SITU SENSING 
INSTRUMENT DEVELOPMENT. 
IUGLER. JO!W P. 
NASA, GA, 
PRESENTED AT EPA ENERGY/ENV X I  CONF. WASH DC. JUN 6-7, 77. 

P459 (7) 
TECHNICAL FEATURE: AN EPA/NASA JOINT PROJECT FORMED TO 

DEVELOP ADVANCED AND IMPRO'JEP INSTRUUENT TECHNIQUES FOR 
MEASURING ENVIRONME!JTAL PARAMETERS ASSJCIATED WI fH THE 
GENERATION OF ELECTRLCAL ENERGY AND OTHER POLLUTION SOURCES IS 
DESCRIBED. THE PROdECT APPLXES A BROAD RANGE OF SPACE 
TECHNOLOGY TO A S S I S T  IN ACHIEVING THE U.S. NATIONAL GOAL OF 
ENEfiGY SELF SUFFICIEiCY WITH ACCEPTABLE 1!4PACT ON THE 
ENVIRONhiENT. TASKS IN THE PROJECT INCWOE PLUME DISPERSION 
STUDIES. DEVELOPMENr OF THE XNFRARED DIFFERENTIAL ABSORPTION . 
LIDAR TECHNIQUE, LASAR HETERODYNE DETECTION, Atr'D HYDROCHLORIC 
ACID MONITORING. (2 DIAGRAUS, 1 GRAPH, 5 PHOTOS. 10 
REFERENCES, 2 TABLES) 

PLANT EMISSIONS : *SULFUR DIOXILE : *ATUGS?HERIC DIFFUSION : 
*LASERS : *REMOTE SENSING. INFRARED : EPA, FEDERAL : U s NATL 

DESCRIPTORS: *MONI IORING, ENV-AIR : +REM@TE SENSING : *POWER 

AERO SPACE ADAlIN : HYDROCHLORIC ACID ; EPA CONF PAPER 
REVIEW CLASSIFICATION: 01 

J 



RS 79-3-0 2 7 

0131793 78-006367 

POLLUTANT TRANSPORT AND TRANSFORMATION, 
D E S I G N  OF NETWORK EXPERIUENTS FOR REGIONAL-SCALE ATMOSPHERIC 

c SHEIH, c. M. ; :!ESS G. 0.: HICKS 8. e. 
ANL 
ATMOSPHERIC ENV, 1878, V 1 2 ,  Ne, P 1 7 4 5  (9)  
TECHNICAL REPORT: DESIGN C R I T E R I A  FOR REGIONAL NETWORK 

EXPERIMENTS ARE OUTLINED. TRACER TESTS FOR STUDYING MECHANISMS 
OF POLLUTANT TRANSPORT AND TRANSFORIATIOPJ, AND A I R  Q U A L I T Y  
MEASUREMENTS FOR EVALUATING THE EXTENT OF A I R  POLLUTION ARE 
DESIGNED. NUMERICAL MODELS ARE EXAMINED AND SAMPLING C R I  f E R I A  
ARE DEDUCED FOR THE TRACER EXPERIMENT DESIGN. FOR AN A I R  
Q U A L I T Y  SAMPLING NETWORK, THE M A I N  C R I T E R I A  FOR S I T E  LCCATION 
ARE BASED ON SIMULATION OF THE NORTHEASTERN U.S. (5 GRAPHS, 2 
MAPS, 1 TASLE)  

STATES EAST : *REMOTE SENSING : *SULFUR D I O X I D E  

DESCRIPTORS: *MATHUvlATIC MODELS-AIR ; * A I R  SAMPLING 
*ATMOSPHERIC DIFFUSION +ATMOSPHERIC TURBIDITY : *UNITE;) 

REVIEW C L A S S I F I C A T I O N :  01 

8 
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RS79-3-028 
s.0008. SURVEILLANCE AND PREDICTION OF THE EN- 
VIRONMENTAL EFFECT OF HlGHWAY FACILITY BY 
REMOTE SENSING 
S. hfATHC.fR. Ontario Min. of Tramp. 6 Com.. I201 Wilsvn Ace.. 
M3n l38, Downsvlnv. Onrurio. C& (16480J (HRB NO.)) 

It is expected that aerial remote sensing is a simple. quick and 
relatively inexpensive means of documenting ecological changes 
md their progression with time. There are several phases to Lis  
study: a state-of-the-art repon has been prepared and is now 
available. Two rites have been telected (one on Xwy 402 and on 
on Hwy 522 in the Canadian Shield) and spring. summer and fall 
imageries have been obtained. Field data gathering and in. 
erpretation analpis prior IO construction is complete 8nd the 
remainder of the study is dependent on the award of the con- 
tracts. Changes to the unvironment following construction will be 
monitored over a three-year period. lRTACI 

SUPPORTED BY Ontario Ministry of Transponrt 

> 

Communications 

1 

Rs 79- 3-0 2 9 
Strlp Mining. Vclume 2. 1976-September, 1978 (Citations from 
the NTIS Data Base) 

National TCChnlcal Information Service. Springfield, VA. ( 
391 812) 

Rept . for 1976-Sep 78 
hUTHOR: Hundemann, Audrey S. 
F005101 Fld: 01. 138. 48A+, 680, 68C, 97R, 86w GRAI7901 
ruov 78 195p+ 
Moilitor: 18 
SuoeFsedes NTIS/PS-77/0951 , NffSiPS-76/0810, NtIS/PS-75/751, 

Gncl NT IS/PS-75/054. For the Comoan i on Pub I i shed Searches of 
the Engineepinp Index Data Base see NTIS/PS-78/1165, 
NTIS/PS-78/1166, and NTIS/PS-78/1167. See also Volume 1, 

Abstracts primarily pertaining to environmental 
land reclamation, and satellite remote sensing of 

mines are Cited from Federally-funded research. A few 

economics. and safety aspects of s t r i p  mining. (This updated 
bibiiography Contains 189 abstracts, 58 Of hich are iiew 
entries to the previous edition.) 

Descriptors: *8ibliograDhies, + 5 t r  
Lalid reclamation, :dater pol lution, ronmenta 1 imac t s , 
Surface mining, rdining engineering, Spoil, Solid waste 
disposal, Mine wastes, Mine wate sing, Excavating 

Identifiers: NtISNtfSEN 

NTIS/PS-78/1164/9St NTIS Prices: PC NOl/MF NO1 

196.1-1975, NTIS/PS-77/0950., 

, abstracts deal with mining equipment, legal factors, 

pment, Economics, Public law 

r14 
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RS 79- 3-0 30 
R e m o t e  M o n i t o r i n g  of C o a l  S t r i p  M i n e  R e h a b i l i t a t i o n  

Lockheed E t e c t r o n i c s  Co., Inc., Las V e g a s ,  NV. R e m o t e  S e n s i n g  
L a b . * E n v i r o n m e n t a l  M o n i t o r i n g  and S u p p o r t  Lab., Las VeQaS, NV. 

F inal  rept. 1 Jul 75-31 0 3 C  76 
AUTHOR: A n d e r s o n ,  Jams E.: T a n n e r ,  C h a r l e s  E. 
F0075D2 F l d :  81. 48A.  68 G R A I 7 9 0 1  
Jul 78- 
C o n t r a c t  

7 1 ~  
: €PA-68-03-2636 

Yonltor: E P A / 6 0 0 / 7 - 7 8 / 1 4 9  

A b s t r a c t :  T h i s  report discusses the a c c o m p l i s h m e n t s  of the 
P h a s e  I O p e r a t i o n s  of  the EPA/NASA j o i n t  project and a lso 
compares the resul ts  of  m a n u a l  photo-interpretat ion and 
a u t o m a t e d  data analysis conducted during th is phase. A l s o  
included In this report  art the resul ts Of a feas ib i l i t y  study 
to  use Landsat data for p e r f o r m i n g  a regional land-cover 
c lass i f icat ion of  a portion of  the P o w d e r  R i v e r  B a s i n  area in 
northeastern Wyoming,  where there are n u m e r o u s  G o a l  s t r i p  
m i n t s .  (color i l l u s t r a t i o n s  reproduced i n  black and w h i t e )  

D e s c r i p t o r s :  * C o a l  m i n e s ,  * S t r i p  m i n i n g .  * R e m o t e  sensing, 
M o n i t o r s ,  A e r i a l  photography, P h o t o g r a m m e t r y ,  P h o t o i n t e r p r e t a -  
tion, Land r e c l a m a t i o n .  Land use, P o l l u t i o n ,  E n v i r o n m e n t a l  
i m p a c t s ,  D a t a  processing. G e o l o g i c  m a p s ,  D i g i t a l  data 
t r a n s m i s s i o n ,  V e g e t a t i o n ,  P o w d e r  R i v e r  B a s i n ,  W y o m i n g  

I d e n t i f i e r s :  G r o u n d  truth, Landsat s a t e l l i t e s ,  M u l t i b a n d  
spect ra l  reconnaissance, NTISEPAORD 

PB-286 64?/3ST N T I S  P r i c e s :  PC A04/MF A 0 1  

Rs79-3-031 

0132035 78-9066C9 
THE ROLE OF REMOTE SENSiNG I N  HABITAT,  
HIDALGO, HENRY : NIUSA SAWUEL 
I N S T  FOR DEFENSE ANALYSES, ARLINGTCPJ, 
PRESENTED AT ENV OF HUMAN SETTLEMENTS CONF, BRUSSELS, APR 

76. V 1 ,  P53 (13) 

AND GLOSAL SCALE H A B I T A T  PROTECTION At40 DEVELOPUE!gf fs 
EXPLORED. A CLOSED LOOP SYSTEM WAS FORL'ULATED. REOUIRING 
CONT!NUOUS FEEGBACK BETWEEN REKOTE SENS:IJG DATA AHD THE 
CONSEOUEYCES OF EWIRONNIEXTAL CONTROL DEC! S iUNS.  EKA:*IPLES OF 
t1ESOSCALE REIOTE SENSING USED I N  LAND USE PLAF~NI:.G-PIE~~ LAND 
ACCRETION, O I L  S P I L L  DETECTION. FLOOD N;APPING, DISASTER 

HAZARDS-ARE INCLUDED. ON A GLOBAL SCALE. REMOTE SENSING MAY 
A I D  I N  THE EFFORTS TO PRESERVE THE OZONE SHIELD.  THE PROCESS 
OF DATA ACQUISXTIGN, DATA PRJCESSIt4G. PHYSICAL bIODELING, 
soc I o E c c r d o m  c MODELING. AND DECI s ION-MAK I NG IS DESCR I 9 E D .  2 
DIAGRAMS) 

DESCRIPTCRS: *RE%DTE SENSING : *ENV PROSLEIS.  G E E R A L  : 
d4ATHENIATIC MODELS-LAND -OZS!iE . *STRATOSPHERE : 
~SOCIOECZNOMICS ; .LAND us; CLASSIFICAT~ON - MONITORING. 
ENV-LAND : LANDSAT : COASTAL 'nlATERS : D E i I S I O N  MAKING : 
TOPOGRAPHY : CONF PIPER 

TECi iNICAL FEATURE: THE ROLE OF RE?*9.IO'IE SENSING I N  MESOSCALE 

ASSISTANCE, WATER MANAGEOENT, AND WARNING OF GEOLOGIC 

REVIEA C L A S S I F I C A T I O N :  07 
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RS79-3-033 OPERATION OF AN ALASKAN FACILITY FOR APPLICATIONS 
OF REMOTE SENSING DATA TO OCS STUDIES 

Belon, A.E.; Environ. A s s e s s .  of t h e  Alaskan Continental  
S h e l f ,  P r i n c i p a l  Investigators Repts. for  t h e  Year Ending 
March 1976, Ice, V 1 4 ,  p. 409-456, 1976, US Dept. Commerce, 
Environ. Res .  Lab., Boulder, GO, 
Avai1:U.S. Dept. I n t . ,  BLM, Washington, D.C. 

N o  abstract available. 

RS79-3-034 APPLICATION OF REMOTE SENSING-INFRARED COLOR 
THERMAL PROFILES AND PHOTOFACSIMILES TO THE 
GEOLOGICAL RECONNAISSANCE OF DAM SITES; EXAMPLES 
OF FOUR SPECIFIC CASES 

Cai l lon,  L.; Gros, J.C.; Beliard,  C.;  e t  al.;  Proc. of 4 t h  
Can. Symp. on R e m o t e  Sensing, N o .  4 ,  p. 516-531, 1977, 
Available i n  French 

N o  abstract available. 

RS79-3-035 MAPPING MINE WASTES WITH LANDSAT IMAGES 

Moore, H.D.; Adams ,  J.B.; Gregory, A.F.; 4t!h Canadian 
Symp. on R e m o t e  Sensing Proc. N o .  4 ,  p. 294-304, 1977, Inc l .  
French sum. 

N o  abstract available. 

RS79-3-036 PIT SLOPE MANUAL, SUPPLEMENT 10-1, RECLAMATION 
BY VEGETATION; VOLUME 2 ,  MINE WASTE INVENTORY BY 
SATELLITE IMAGERY 

Can. Center Mineral Energy Tech., CANMET Rept. N o .  77-58, 
216 p., 1977 

N o  abstract available. 

RS79-3-037 EVALUATION OF LANDSAT IMAGERY FOR MINED LAND 
STUDIES 

Whitebay, L.E.; Barr, D. J . ;  Missouri  Academy S c i .  Trans., 
V 10-11, p. 195-199, 1977, 43rd Annual M t g .  

N o  abstract available. 
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RS79-4-001 RS79-4-00 5 
N7&33523# National khniut Information Sewica. 8pringfmld. 
Va. 
REMOTE SENSING APPUED TO HYDROLOGY. A BfSUOG- 
RAPHY WlTH ABSTRACTS P- l%4 JUL a 3978 
Audrey b. Hundemann 878 196 p Supenedes 

(NTlS/PS-f8/O792/8: NTIS/PS-77/0677) A n U  NTlS 
HC S28.00/MF S28.00 CSCL 08H 

The UM of renal end satellits imagey in hydrologic nudiea. 
induding water resouras plannmg and management, h discuared 
The abstrma m e r  ramote senung m i e s  of water quality. 
soil miscum. Ruodplain delimatron. ice covar. and detomnation 
of snow depth and water tguivalent. (This updated b i b t i i h y  

CRA 

NnS/QS-77/0677 

Of which M W  Ontrl8S to th. 

RS 79-4-002 _ _  

' N78-3lSOZ'f Department of hm. Mines and Resou~8.  
Onawa (Ontario). 
RETRANSMISSION OF HYDROMETRIC DATA IN C4NADA 
$'~wl Report. Jut. 1974 - Mar. 137s 
R. A. %alliday. Principal lmrestlgator 8nd 1. A. Reid APr. 1978 
34 p refs Sponsored by NASA ERTS 
(€78-10204; NASA-CRlS7390) Avail: NTlS 
HC AO3/MF A01 CSCL C8H 

The author has identified the lonowing significant m u l n  
The UNOSAT program has demonstrated that pobr O r b i t i q  
satellites can be used to relay ~ l o g r c  dam ftum any Dart of 
Canada to 8 user withour difkutty and at (ow COR. These data 
can be used for many operauo~l  pWWS6r. the moII imoOrUnt 
of which were: hydmelmric power plam apemtion: water utpply 
for municipalities. industries. a d  imgnion: navigation: flood 
fomastiting: apemoon of (load mnmf n~thlrea md systems: 
and remation. A recorn economic ovaluawn of hydmmatrk dau 
indicated a benefit cost ntio of 93 for hydrometric data 
colbaion in b ~ d r .  

S79-4-00 3 

N78-33Sll*# National aronautict and Space Adminiatation. 
Langley Research Center. Hampton. VI. 
RADAR TARGET REMOTELY SENSING HYOROWGtCAL 
PHENOMENA P m  ApplicrtiOn 
Wilford E. thenson. Jr.. inventor (to NASA) Filed 22 &p. 
1978 18 p 
(NAS4-Case-UR-12344-1: US-Patem-Appl-SWB45041) Avail: 
NnS HC AOZ/MF A01 CSCL 08H 

Apparatus for remotely measuring and accessing water .tnur 
at aelscted tocations on the wtface of the earth & bsJoted. A 
radar target whose radar cross-Mion varies as a FWrCtim of 
the height of the water level wthii the target is described lbo 
target consists essamisUy of a Mht circular cylinder mth ita 
central a i s  perpendicular to the ground level. 0 (lot ambr 
plate symmetrically attached to the lower end of the sylinder 
and parallel to the ground level surface. a d  e catch basin induding 
aaid nrcular cylinder and said circular plate b r  cowin0 uld 
retaining water. The circular cylinder and the (lot c i d a r  @ate 
a n  made from a material (elecmcal conductor) that mfiects radar 
algnals such as aluminum. copper, urd nainfes steel. The 
brightness of the image taken by 8 radar fmm 8 Mtellita QI u) 
airplane decreases as the level of the water increaser. The kwl 
ot water in e radar target is indiitiw of me water Uanrr a! 

NASA the location of that pamdar  n d a r  target 

Rs79-4-006 
R78-3161t# Armv cold Regions Research and h r w a n q  
lab.. Hanover. N. H. 
COMPUTrR PROCESSING OF U N O S A t  DIGITAL OATA 
AND SENSOR lAmRFACE OEVLLOPMENT FOR USE IN 
NEW ENGLAND RESERVOIR MANAGEMENT 
Carolyn J. Marry and H d a n  t McKim Apr. 1978 68 p mfa 
(AO4055762: CRUEL-SA-78-61 Avaik NTlS 
HC AW/MF A01 CSCL Oa/S 

A pmliminary analysis of UNOSAT dipitel data using the 
NASA GlSS computer rlgonthmr for an 11 February ram of 
the upper St. John River Basin. Maine. showed mat the t od  
radiance of pixels contained in thne anow courses varied from 
5.34 to 7.74 mW/sq em s f o r  a water equivalent afapproxnna!elr 
24.1 an l9.S In.) of water. This cornlation between ndim 
valuer and water wuwalent of the anowpack all needa to be 
tesed. A multispectral signature was developed w i th  an 
accuraw of 75% for e wetiands catemw in the Memmeck 
Riwr e&ay. Low-water reservoir and water nagas were 
mapped h m  grayscale printouts of MSS band 7 for 27 October 
1972 and 7 July 1973. respmwely, for Ute Franklin Falls IueIYoir 
ana. New Hampshire. Two snow pillow transducer systems for 
measunng the water eguwalant of the snowpack in norfhem 
Maim were interfaced and field tested. Tempefaturr data fmm 
the rufface to depth of 30 m.( 100 It) were transmitted through 
the UNDSAT QCS. Also. a canslometer/tramducer avstem to 
measure moisture tension and soil volumetric momcure contern 

N7841487*# Institum de Peaquisar Sa0 Jase $os 
Campos 1Bruill. 
SURFACE H Y D A O D I N A M I C A L  MODELS THROUGH 
SYNOPTIC INTERPRETATlOX Of LANDSAT MSS IMAGES 
IN UaOONAL AND COASTAL WATERS 
Nelson daksusParaaa. Prinaprl fmrostqator a d  Renao Hen 
Apt. 1977 16 p mtr Spomored by NASA O n g i ~ l  comains 
imagery. Original photognghy may be ou&msed h m  the €ROS 
O m  Center. Sioux Falls. S. 0. 67198 ERTS 

* was wcwufully interlawd to ma LANOSAT OCS. GRA (€78-101 88: NASA-- 157378; INPE- 101 3-NTEf083) Avak 
NTlS HCAOZ/MFAOl CSCLO8H 

moon 
There ere no authordenn5ed signifssnt nru l ta  n thts 

RS79-4-007 
N78-=628*# Ecosystems International. 
APPUCATIONS OF REMOTE SENSlNG TO HYDROLOGIC 
PUNNING F M A . p o r t  

mas Fowler. and Peter Cattnmio Aug. 

RS79-4-004 ~ 

N78-32614*# Environment8 . - 
Concord. Mass. (Contract Nkl-32423) 
lNVESTlGAl70 THE APPLICATIOH OF HCM 

Jut. - SOP. 1978 
James C. lames. Principal hrvesti 
Sponsored by NASA ERTS 
(€78-10194: NASA-CR-lS73841 
HC AO2/MF 401 CSCLO8H 

report. 

(NASA-CR-3041: M-2581 Avaik NTlS HC AO7/MF A01 CSCL 

The transfer of LANOSAT remote sensing technology from 
the resoarch sector to  Mer operatma1 aopliiations muires 
demonstration of the utility and accuracy ot LANDSAT data in 
aomng real problems. This report describes such a demonstra- 
tan project in tke area of warer resources. specifically the 
estimation of non-point source pollutant loads. Non-point source 
pollutants were estimated from land cover data from LANDSAT 
images. aassitication accuracies br three small watersheds were 
above 95%. b n d  mer was convened to pollutant loads for e 
foufth watershed through the UK of coefficients relating sigruficant 
pollutants to land use and norm runoff volume. These data 
were input mto a simulator model whrh simulated runoff from 
average ramfall. The rrtuft was the astimanon of monthly expected 
pollutam loads for the 17 rubbasins comprising the Magothy 
watershed. Author 

THEIIMAL DATA OW HYDROLOGY Program Rem 08H 

there am no author-identitied 
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RS79-4-008 
A79-ll672 - Muftispectral remote obsermbns of hydro- 
logic features on the North Sop. of Alaska. 0. K. Hall (NASA. 
Goddard Space flight Center. Gmbctt. kld.) and M. L. Bryan 
(Cafifornia institute of Tactmobgy. Jet Propulsion Laboratow. 
Pasadena. Wit.). in: Ameriun Societv of Photogrammetry. FaU 
Technical Meeting. Little Rodc.Ark.. October 18-21.1977, Proceed. 
ings. 1A79.116570243) Falls church. Va.. American Sociatv of 
Photogrammetry, 1977, p 393424.43 refs. 

Visible a d  near-infrared Londsat sateilite imagery and active 
& passive aim& microwave data are used to analyze some 
hydrologic featwes in Arctic Alaska. Lake studies using pauw 
miuowaw imagery meal that an increase in the microwave 
brightness tempemure comlmn with an increw in ice thidtncri. 
synthetic Aperture Radar (SAW imagery allow determunation of 
takas that am f m m  to the bottom under cenain conditions. Landsat 
imagery of lake can be used at uudv wmmcr ice wver dissioatbn. 
m i n d i o r  of lske depth River channel morrbometry and 
morphology studies w rtDmplirhed raing SAR data with good (25 
mj remlution. LudJa imclgerv is shown m be useful for analyzing 
i n t e n d  variations in the extern of r i a r  icings (wfeis). Snow 
depth variations ue shown m br ptcntially discmnJWe using pawve 
microwaw data. Finally. the present and potential apulicatlons u f  
these remote sensing rtudia are diramed. these data are useful (or 
locating potable water so- planning construction in cpod 
bationr. and far oulvzifq i no ranua l  dimata fluctuations. 

(Author) 

RS79-4-010 

A7847196 ~ c a  sheet topography bq ratdliu dtimatw. R. 
L. Brooks (EG & G Washington AnalytcCSI Services Center. I%., 
F'occmoke City, Md.). W. J. Campbell (US. Gcologlcal SwW. 
Tacoma. Wasn.). R. 0. Ramseier iDepanmcnt of the Envimnmmt. 
Ottawa. Canada), H. R. Stanley (NASA. LVaVops FlW QMW. 
Wallops Island. Va.), and H. J. Zwally (NASA, Goddard Space Flioht 
Center, Greenbelt, Md.). Maturn, wl. 274. Aug. 10. 1978. P. 
539-543.20 nb 

The measured time between the transmision and return o f  13.9 
GHr radar pulses from the GEOS 3 satellite (at a mean altitude of 
844.5 k m  and an inclination of 114 deg 52 minl bused to  determine 
the thickness of the Greenland ice cap. with an accuracy in surface 
elevation on the order of 2 m. Attention is given to  changes in ice 
thickness as an indicator of climatic change in general. and change in 
mean sea level in pantcular. Each elevation data point obtained bv 
the satellite represents an average along 0.67 km o f  gound track. and 
three-dimensional maps are presented to illustrate the data. D.M.W. 

Rs 79-4-011 
A7848067. Differences in radar return from iffcovered 
P&rth Slope Laktl. W. F. Weeks, A. G. Fountain (US. Army, Cold 
Regions Research tncl Engineering Laboratory, Hamver. N.H.), M. L. 
Bryan, and C. EIachi (California Institute of Technology, Jet 
Prowlt ion Laboratory, Pasadena, Caiif.1. Journal of Geophy&aI 
RaasrrJI, vcl. 83, Aug. 20, 1978. p 40694073. 7 refs. Navy- 

Comparisons are made between L a d  X band synthetic apenun 
radar im-es of frozen lakes on the Nonh Slop of A M t a  urd 
ground Puth observations of the nature of their ice O D ~  It is 
shown that the differences in d a r  backscatter observed on different 
mas of a lakr can be correlated with whether or not the lake is 
fmZWI mmpietely to th8 bottom at the site in question. This 
explanation is reasonable inamwch as the reflection coefficient 
associated with the high-dielecuic cornran i d w a t e r  interface is 
8ignifikandv higher than that associated with a l o i v o ~ n t r a n  iceisoil 
herface. However. the presence of the i d w a t e r  interface cannot be 
the only condition required for the higher backscatter because che 
idwater interface per H( would be specular at X and L band 
frqwncies, causing the energy returned from the interface to be 
reflected away from the mar aceiver. The other principal factor 
mntributing to the return of anergy fmm the &/water interface t o  
the rrcaivar is believed to be the ptmnce in the ice of numerous 
vartkally donpated air bubbles which would ax as mer% 

(Author) 

UppOrtcd rentmh; bMnCt NO. NAS7-100. 

RS79-4-012 
A7848001 Landsat u m dd in the prepamtion at 
hydrographic cham. 0. K. Wame (Australian NatumJ Unhmry, 
Canberra. Aumlia). PhclognmmcDk Enginewing md Remote 
Scnong, vol. 44. Aug. 1978, p. 1011*101& 8 rafr 

Water depth in the Toms mrit was determined from Lndsat 
MSS imagegcry and the results were aomprrad with ground Butb 
sounding data. The method conrim of ntemptiq to fit the Shpb 
optical model for the radiance passing through the water and 
reaching the Lilndsat detector to the raw Lwdtat data. Parameten of 
the model had to be rrcelculated for each test area. Evaluation was 
made difficult by the presence of bmJd scale and locrlitrd 
aisturbances o f  the depth-radiance relationship. Other m of 
errors were mall features urd steep wadienn beyond the mahrii 
power o f  the M S S  svstem and subsequent data correction pmat* 
An accuracy o f  10% of nominal depth was mainable for depth 
penetration to 20 m P.T.W. 
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RS79-4-013 
Am11758 Summary npon - Wicrtion of Landsat ID 
the suumtllanco ut lahe eutmphlcJtlon in the Gnat Lakes h n .  R. 
H. R q r s .  1. B. k4cKc.n (Bndix brp.. Aerospace Smem Db.. 
Atin Attmr, Mwh.). V. E. Smith (Crenbrook Institute of science. 
Iloomtidd Hillr. h1idi.l. rJ J. P. %err [Wisconsin. University. 
M h h n .  Wn.). In- American Society of F+hotogrammetrv, Annual 
h*ww, 44th. \V.i4iiiiycuii. D.C. Fetr rwy 26March 4. 1978. 
ba.Lxiimj$. (A79 117'51 02.43) Falls Church. Vi.. American 
s C * t Y  Ut PhOttw.tiiinic*tiy. 1078. 214-225. 

The U)LI kiwtitr UI USllWJ w w t  on an operational basis in ttte 
wrwlllaiier aid r u ~ r t i d  ut lake' mtrophicatbn was established. f o  
mn1Phr)r this. Lcnutwt tbta were used to derive maps and data 
cJ.lc*im to yt)r)wtt thr EPA's study of lake eutrophication in 
!hinm b y .  the State of Michigan. md the State o f  Wiuonriii'r bke 
a d  watershed studies. These users PIovded ground truth and 
supconed evaluatmn of cost benefits of bndsat products. The 
significant results of the program included the demonstration of 
aw-effective systems for monitoring: trophic state of areadam 
containing 200 or m e  lakes of 50 acres or larger: trophic state of 
the Gmat Lakes: and watershed land .ne required to pmlicf 
pollutants in runoff. (Author) 
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RS79-4-014 

Smith Icllifomh hwitute of Trshnology. Jet Propulsion 
tory, Pasadena. COlifJ. In: Applications of dip101 image processing: 
Proceedings of me trnemaiod optical conwuting Conference. Sari 
Dim. Calif., August 25.26. 1877. (AW-12003 02-35] 8ellingham. 

IVS*12007 

2 
I 
I 

RS7 9-4-016 
Am-11661 40 ycan of Miissippi Rim floodplain change 
tfLmed bv aerial photography. IC. N. Olson (Idaho. Dent. of l.M& 
Boise, Idaho1 and M. P. Nlever (Minnesora. Vnivenitv, st. Pad. 
Minn.). In: Amcriun Soaety of phatogramm~. Fall Technical 
Meeting, Lictle Rock. Ark.. October 18.21. 1977. Proceedings. 
IA79.11657 MJ3) Falls Church, Va.. American Sociew of Photo- 
grammetry. 1877, p. 40-53. 8 refs. Grant Na OACW37-744-0043. 

RS79-4-017 
A7861620 f 
for air-borne laser profiles of sua ice. R. T. Lowrv (Oepamnent Of 
Energy, Mines and Resources, Canada Cnmo for Remote Sensing, 
Ottawa. Canada) md C J. Erochu (Defence Research bbl ihrnent .  
Ottawa, Gnada). Canadian Journal of Renwoe Sensing. voL 4. Aug 
1978, p. 149-160.14 refs. 

RS79-4-018 
-1 

5.0013. REMOTE SENSING TECHNIQUES TO IDENTIFY 

TERS OF REMOTE MOUNTAIN WATERSHEDS (ABBREV) 
W.D. STRIFFLLER. Colorado State University. School of Natural 
Sciences. Earth Resources. Fun Cull&u. Colorado 80523 (6-160- 
COLO) 

Thir uudy proposes to determine potenlal applications for 
utilizing remote sensing data in the hydrology d remote or wib 
dcmeu  waterrhcds. fpecificrny the study will be concemea with 
&mating hydrologic parameters in a water yield model using 
remote sensing d a t a  Specific W r  in thc study include: ( 1 )  
Selecting an appropriate water yield model. (2) determining 
those parameters which may potentially be estimated from 
remote sensing data. (3 )  select two tent sitcr and collect the 
available imagery. including LANDSAT. for the ritcs selected. 
(4) determine whether the parameters can be estimated within 
the accuracy rcquiremcnn of the model (parameter sensitivity) 
wing LANOSAT and various image analysis and pattern recogni- 
tion tcchniqucs. (5 )  determine the scale requirements for the 
various parameters. and ( 6 )  test the estimated parmeters in the 
model for the test rite. The study will be conducted in colhbon- 
don with the Colorado Division of Water R c s o u r c ~  Dr. LA. 
Daniehon. Deputy State Engineer. 
SUPPORTED BY U.S. Dept. of the Intcrior. Olficc of Water 

AND QUANTIFY HYDROLOGIC OPERATING PARAME- 

Research k Technology 

1.0014. DEVELOP METHODS FOR MONITORfNC 
DROUGHT IMPACT FROM LANDSAT 
UNKNOWN. Colorado State University. Graduate School. Fon 
Collins. Colomdo 80S23 (NAS 5-25081 
SUPPORTED BY US. Notional Aeronautics I Space 

Admin.. Olfice of Organization k 
Management, Office of Univenity Affairs 

RS79-4-019 
1.0026, NAVY ENVIRONMENT AIRBORNE RADAR 
PROFILWG OF CWSY-YEAR AND MULTI-YEAR SEA ICE 
THICKNESS 
A. KOVACS, US. Army. Cold Reg. Res. & Engin. Lab.. H a m v e r .  
New Hampshfn037S5 (DN771324; NOOO 14-77-UP-7001 6) 

TO Cevelop 8 method of determining. by remote sensing. the 
thickness, top and bottom profile. effective dielectric constant. 
and the electromagnetic impulse velocity of first year urd multi- 
year aca ice. using a dual antenna h p u l r c  radar system: and to 
develop data processing techniques to aid in analyzing and in- 
terpreting &e data output from the system. md in constructing 
surface and Nbsurface reliefs of the KJ profiled. 

A helicopter-borne dual antenna impulse radar system win 
be used to profile first year urd multi-year sea ice at various d- 
titudes and speeds. Similar profiles win be obtained by ground 
transpofl of the radar system for comparative purposu. Nu- 
merous drill hole measurements will be taken over the ucas 
pmtlkd. such that 8 C t d  ice depth can be compared with depth 
measurements obtained bythe  system. The data will be recorded 
on 8 graphic recorder and 8n analogue tape. which will  thea be 
computer-analyzed to obtain exact signal travel times. from which 
ice thickness measurements can be calculated. Utilizing this dau .  
techniques for constructing a cross section of the ice profiled. 
vhich can be used in model uudies of heat exchange between the 
ocean and atmosphere. studies of under-ice roughness. oil entrap- 
ment. ctc.. will be developed. 

SUPPORTED BY U.S. Dep~. of Defense. Navy. Office of 
Naval Research 
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RS79-4-020 
5.0007. LAKE ERlE SPECTRAL RADIANCE AND IR- 
RADlANCE STUDY 
R.W. AUSTIN. Univ. of California. Scripps Inst. of Occanog. 
nphy. P.O. Box 1529. Sun Diego. California 920311 (NAS 3- 
21473) 

SUPPORTED BY US. National Aeronautics k Space 
Admin.. Office of Organization k 
Management. OfCict o€ University Affairs 

RS79-4-021 

i 

RS79-4-022 
A I P t l C A ~ o N  OF REMOTE SENSING TO M E  
C H E S A I U I E  BAY REGION. VOLUME t 
PIlOCLEDlNCS, 
National A c r o ~ ~ t i u  m d  Space Adminituuion. 
Greenbelt. MD. Goddard Space FlibcCcnter. 
W. T.Chcn. 0. W-Grcas. Jr.. G.D. Hkkomo. D. 
A. Pcmbenon. and T. D. Wilkerson. 
National Aeronautics and Space Admiautration 
Coofcreucc Publication 6 (NASA CP.6). February 
19%. 416s. numerous ri, lab. 

Descriptors: .Chesapeake Bay. *Water quality. 
*Eutmphicuion. 'Water utilizarioa. Water p o b -  
tion. Coasts. ?hemal pollution. Dredging. 
*Remote sensing. Modeh. Pollutioo. Outer Coo- 
tioenul Shelf. LANDSAT. 

1977. at the Coolfont Cooferosce Center. 
3crkcky Springs. W a t  Virginia are prcnlted. 

tional Aeronautics urd Space Administration. the 
U.S. 8ovironmeata ~rotcctioo A~c-. and the 
University of Maryland. Tbc purpose 02 the eon- 
fercacc v8s to u u m b k  repreuototiver of federal 
and state government ageosics engaged io 
research oa che condition m d  erokutaon of the 
Chc~pcrke Boy to compose 8 u a a s  rrpon. (0 
present curnot activities urd Cowre plsnr. m d  to 
mommend 8 long-mge future course of pokier 
.nd programs. Fdiogs of the coafcrc~cc we* 
developed and presented by the attendees divided 
loto rir ~ o f k h g  gt'0upS. a h  of which f k d  8 e- 
pori CoBtnirrhg COdUSiOns m d  ~ C o ~ e ~ d . -  
lions. A rummuy of the recommendations md 
conelusions d the coafcrcacc u e  GonPtPCd io 
Volume 1. (Siiha-OEIS) 
W f S - l W  

The m e d i n p S  of 8 conference held A M  12-IS. 

T k  C O B ~ ~ ~ O C C  wu jointly SPOQW& by chc Na. 

RS 79-4-02 3 

t 
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RS74-4-024 RS 7 9-4 - 0 2 7 
USMOTE WATEX MONITORMC SYSTEM. 
Nationrl Auoluu tks  d Space Admlnistntioo. 
Wuhingtoo. DC. (Assigoec). 
0. C. O m .  aod D. P. Hayocr. 
US.  Patent No. 4.089.209. I O  p. J fir. 3 ref: Of& 
c*l Gazette of the United States Patent O f f i i .  
Vol970. No 3. p 244. May 16.l97L 

Dcrcripcorr: *Pamu. *Mollitorhg. * e p l h g .  
Dau eollectioos. *Remote seosh. floauog. Qan 
tnosmisrioo. EkctmchemicolaoalyJ. 

A remote rite? mdtmirrg syitcm is described 
rhot integntes the faoctioos of aampUog. sample 
preservation. u m p k  enalylis. docs Mnrmissioo 
aod m o t e  opention. f h e  system employs a float- 
iog buoy eanying an U~COD. soonccted by Uncs to 
ooc or more snmpliog UOUI eoocomiog s e v d  
mmpk chambers. Receipt of a sommlnd siglut .E- 
-$ a mkooid to ope0 m ioute vdve ou(tvud 
fmm L e  umpliog unit aod eommuoieam the 
water rompk to M ideotifiiblc a m p l e  chamber. 
Such response to each d g d  reccrpt is repeated 
uoul8U umpie chambers u e  f i i d  io a vmple 
uoa  Each N m p k  ukeo  is aodytcd by M ekc- 
oochemiul scosor for a specific p rupew aod the 
dao obtamed is lnosmitted to a remote scndiog 
rad receiving wcioa. Thnutter. the samples 
m a i n  isolated lo the u m p k  ehambcn umll the 
sampliog uoit ir recovered and the rompks 
removed for funher labonlory mdysb. {Sioh.. 
OEIS) 
W199a)cl 

a G R T  OBSEPVASPONS FOU =E 5NVfh;lO. 
i lY OF C U U E W  PJ TXE NEPAL 
HlUALAYAS, 
Nyoya Udv. Uapm). Water R c s u r c h  IIUL 
lC.Hipuchi. T. Iozawa. md H. Richi. 
In: Collected Papen 01) Ssiences of Aanosphm 
aod Hydmsphm. Water Re-h Inrtituro of 
Nagoya Udvemity ftapm). Vol 14. 1976. Reprint 
fmm Jotvarrl of thr Japlnue Sodety of Soow and 
Ice. 38 Special true. p 6-9.1976.3 fig. I lob. 2 ref. 

RS79-4-028 
RYDROLOCICAL A?PLXCATION OF LAND- 
SAT lMAGERY USED IN =E STUDY 01 TEE 
im ~ D U S  RIVER FLOOD- PAKISTAN. 

Deaaipton: *Flood data, .Remote aonsiog. 
*Satellite(Artifieid). .Pholo&nmmeuy. Flood 
dunye.  *Indus River. .Pakiamo. LANDSAT. 

Durina August aod September 1973. rhc fodus 
River Valley ut Pakiitao expentaced one of the 
largest (bods 00 record. mulling in damages to 
homes. b6sinesrer. public works, md crops 
uooonting to millioos of mpccs. T m e o d o u s  
mas of bwiaodr were inundated along the ladus 
River aod major tributaries. h o d s a t  data made it 
possible to easily measurn the exteat of Iboding. 
totaling about 2O.OOO sq km within ao area of about 
rOo.Qo0 sq km south from the Pllnjab lo the Anbi- 
ao Sea. The Indus Rlnr  dam vcre used m em- 
h u e  cxperimeoutioo & (he devcbpmeotof mid. 
accurate. aod iocxpcosive optical techtuques of 
l b o d  mapping by satellite bcguo in 1973 for the 
Mississippi River floods. The research work 00 the 
lodus River not only resulted lo the (Lcrelopmcot 
of more cffecuve procedures for optiul 
pmcasior of flood data and syclopticaUy dcpictiog 
tloodiog. but also provided potentially valuable 
8ocilIary iofoorrmtioo soocemmg the hydmloay of 

RS79-4-026 
A CASE STUDY OF =E MEASUREMENT OF 
SNOWFALL lY RADAI: AIP ASSESSMENT OF 
ACCURACY, 
Brithh Meteorological OfYii. Brutoen 
(Engiaod). 
C G. Collier. sod P. R. Luke. 
Q I W C ~ ~ ~  IOU& of the R O Y ~ I  M C C ~ O ~ I O ~ ~ U I  
Society. VoL 104. No. 441. p 61S-62621. July 1978. I 
fa, 19 ref. 

Dcac~ton: *Remote sensing. *Snowfall. *Radar. much Of the Iodtts R h S  b 8 k .  (Woodud-USGS) 
E..luatioo. Prrcipitatioo(A(mmpheric). Measure- Wls-IoOs1 
cneot, Watenheds(Basms). Soow. Snowpacks. 
Suneys. Water resources. Rain lager. Roooff. 
Melt water. Weather. Meteorology. 

Radar musnremeou durbg a period of soowfa11 
0 8 rrgioo of varrpble terrain were dercribcd. The 
u c u n c y  of ucimaws of areal mow depth, d o g  8 
cPUbnted ndar.  W.J show0 Io be rimliar 10 that 
.thieved for ma1 rainfall uriog the same 
(cchoque. This detailed case study supporled 
*mhr  cooclurcons made by other worken. who 
used more cases but fewer vsiidrtlog measure- 
mcou. It also was shown that provided the VIM- 
t b o s  in lcrnio height are not very Laree. compeo- 
uuoo for thc cffeCu of melting over low terrain 
can be 10aJe io denving the soow depth flcld hy 
using two independent soow depth calibrauon 
musurrments-one represcntauvc uf upland areas. 
aod the other d IowlPod areas. (Sims-ISWS) 
w n - i w  
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RS79-4-029 
LANDSAT Linear Trend Analysis: A Tool fov Groundwater 
Exploration in Northern Arkansas 
Arkansas Univ., Fayetterille. Water Resources Researca 
Center.*Offlce of Water Research and Technology, Washington, 
D.C. 

Project completfon rmt. May 75-30 dun 77 
AUTHOR: MacDonald, Harold C.: Steete, Kenneth F.: Gaines, 
El itabeth 
E0904H2 Fld: EH, 8G, 48G GRA17810 
dun 77 118p 
Rept No: PUB-49 
Contpact: 01-14-34-0001-6004 
Project: OWRT-A-034-ARK 
Monitor: OWRT-A0034-ARK(1) 

Abstract: In northem Arkansas, knowledge of deep aquifers is 
fairly limited. The development of these deeper aquifers to 
ttieir fullest potential as reliable water sources depends upon 
the delineation of high yield areas, a Process that may be 
facilitated by linear. trend analysis. Satellite and 
photolineament maps of the 13 counties were prepared by Use of 
LANOSAT images and Agricultural Stabilization and Conservation 
Service photo indexes. The lineaments and fracture traces on 
aerial photographs and LANDSAT images are natural linear 
features such as aligned stream segments, soil tom1 and 
vegetal alignments, and topographic sags. These features are 
the surface manifestations o f  subsurface fracture zones of 
undermined origin, which are areas where increased soiutioning 
Of carbonate rocks has taken place. The results of statistical 
testing of well yields in the study area JhOW that the 
fracture trace-lineament methou of  well location can result in 
improved well yields. Linear trends interpreted from LANDSAT 
can be useful in the search for more reliable groundwater 
sources. 

Descriptors: *Ground water, *Water supply, *Remote sensing, 
*Water prospecting, Aquifers, Hydrogeology, Aerial photography 
, Photointerpretation. Watsr wells, Carbonate rocks, PorOsity. 
Water quality, pH, Calcium, Permeability, Fracture %ones, 
Stratigraphy, Scleritific satellites, Magnesium, Iron, 
Inopgantc nitrates, Chlorine, Arkansas 

Identifiers: *Groundwater movement, *Aquifer CharaCteriStics, 
LANDSAT Satellites, Water quality data, NTISDIOWRT 

PO-277 121/OST kTIS Prices: PC h06/MF A01 
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RS 79-4-0 30 
Spectral Measurement of Watershed Coefficients in the Southern 
Great Plains 

Texas A and M Univ.. ege Station. Remote Sensing 
Center.*NASA Earth Resources Survey Program, Washington, 0.C. 

I, 

rd, Bruce J.; BauSCh, Walter 
Et00504 Fld: BN, 93A. 48G GAAf7811 
Jam 78 60p 
Rept No: RSC-3273 
Contract: NASS-22534 
Monitor: NASA-CR-t55710 

Abstract: The author has identified the followtng significant 
results. f t  was aDpnrent that the spectral calibration of 
runoff curve numeers cannot ee achttved on watersheds where 
significant areas of timber were within the drainage area. The 
absorption of light by wet soil conditions restricts 
differentiation of watersheds with regard to waterslled runoff 
urve numbers. f t  appeared that the predominant factor 
nfluencing the classification of watershed r w o f f  curve 
umbers was the difference in s o i i  color and its associated 

reflectance when dry. In regions whore vegetation grown 
throughout the year, where wet surface conditions prevail or 
where watersheds are timbered, there i s  little hope of 
classifying runoff potential with visible light alone. 

Oescriptors: *Watersheds, *Drainage, Spectral signatures, 
Great Plains Corridor(N0rth America), Soils, Earth Resources 
program. Trees( P 1 ants) 

Identifier$: *Runoff, *Surface water runoff, NTISNASA - 



RS79-4-032 PRACTICAL UTILIZATION O F  REMOTE SENSING 
TECHNOLOGY FOR MANAGEMENT AND CONSERVATION OF 
NATURAL RESOURCES, WATER RESOURCES MANAGEMENT 

Anonymous; Proc. of Seminar on R e m o t e  Sensing A p p l i c a t i o n s ,  

z n e r a l  R e s o u r c e s  Sect . , B a n g k o k ,  Thailand 
41-80, 1975, E c o n .  and SOC. Comm. A s i a  and Pacific, 

N o  abstract available. 

RS79-4-033 STUDY OF THE CENTRAL DELTA O F  THE NIGER RIVER, 
PROJECT "SAPHYR; SATELLITE PROJECT HYDROLOGY 
RESEARCH 

B i e d - C h a r r e t o n ,  N.; C r u e t t e ,  J.; D a n d o y ,  G.; e t  a l . ;  4th 
C a n a d i a n  Symp. on R e m o t e  Sensing Proc., No. 4 ,  p. 3 4 1 - 3 5 4 ,  
1977, Inc l .  French sum. 

N o  abstract available. 

RS79-4-034 CONTRIBUTIONS OF REMOTE SENSING TO THE STUDY OF 
THE ANOMALIES OF THE NIGER RIVER 

C r u e t t e ,  J.; Geologues, No. 4 3 ,  p. 5-16, 1977, A v a i l a b l e  i n  
French 

No abstract available. 

RS79-4-035 THE APPLICATION O F  REMOTELY SENSED DATA TO 
REGIONAL DRAINAGE BASIN ANALYSES 

Frank, T.D.; McCoy, R.M.; V a n  P e l t ,  N.S.; G r e a t  P l a i n s - R o c k y  
M t .  Geogr. J., V 6 ,  No. 2 ,  p. 2 2 0 - 2 2 7 ,  1977 

N o  abstract available. 

RS79-4-036 S C I E N T I F I C ,  TECHNICAL, AND ECONOMIC FACTORS 
AFFECTING THE UTILIZATION OF REMOTE SENSING 
METHODS FOR GEOLOGICAL, M I N E R A L ,  AND WATER 
RESOURCES SURVEYS EMPLOYING AIRCRAFT OR 

GEOLOGICAL AND HYDROLOGICAL SURVEYING 
SATELLITES; I, MEETING-THE REQUIREMENTS OF 

Koopmans, B.N.; Proc. of Seminar on R e m o t e  Sensing 
A p p l i c a t i o n s ,  p. 25-40, 1975, Econ. and SOC. Comm. A s i a  and 
Pacific, Mineral R e s o u r c e s  Sect., B a n g k o k ,  Thailand 

No  abstract available. 
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FS79-4-037 USE OF EARTH SATELLITES FOR AUTOMATION OF 

Paulson, R.W.; Collection, Storage,  Retrieval, and Publ. of 
Water Resources Data, USGS C i r c .  N o .  756, p. 8-14, 1978 

HYDROLOGIC DATA COLLECTION 
2 

N o  abstract available. 

RS79-4-038 APPLICATION OF REMOTELY SENSED LAND USE 
INFORMATION TO IMPROVE ESTIMATES OF STREAME'LOW 
CHARACTERISTICS 

Pluhowski, E . J . ; - C e n t r a l  A t l a n t i c  Regional Ecological T e s t  
S i t e  (CARETS) P r o j e c t ,  F i n a l  Report, V 8,  85 p., 1977, U.S. 
-01. Survey, Reston, VA 
AvailrNASA, Goddard Space F l i g h t  Center ,  Greenbelt ,  MD 

No .abstract available. 

RS79-4-039 REMOTE SENSING I N  WATER RESOURCES EXPLORATION 
AND DEVELOPMENT I N  I N D I A  

Roy, S.E.; Proc. of Seminar on R e m o t e  Sensing Appl ica t ions ,  
p. 80-83, 1975, Econ. and SOC. C o r n .  A s i a  and P a c i f i c ,  
Mineral Resources Sect. ,  Bangkok, Thailand 

N o  abstract available. 
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Section 5 

VEGETATION 

A. Agriculture 





RS79-5-001 RS79-5-005 
"78-32618*# National Omamc and Atmospheric Adminiitration. N78-30637*# General Elektrie b.. Huntsvle. A&. 5pace 
Washington. 0. C. * D i .  
APPUCATJONS OF H W M  OATA TO SOIL MOISTURE GLOBAL CROP ? R O O U C n O N  FORECASTING: AN 
SNOW AND ESTUAVJNE CURRENT ZifUOIES ANALYSIS OF THE OATA SYSTEM PROBLEMS AN0 THEM 
Donald R w i i n e t  Mncipal I ator 15 Sap. 1978 * 3 0 SOLUTIONS 
Spmsored by NASA ERTS J. Newn and H. Gnf  May 1978 83 p refs 
(€78-10211: NASA-cR-lSlS84: RCpt-41 Avail: NTlS (Contract NAS8-32491) 
HC A02/MF A01 CSCL 08H INASA-CR-160749: Rept-78HVO3 1 I Avatl: NTlS 

HC AOI/MF A01 CSCLO2C 
repon. Data related problems in the awuisitiion bnd use d satellite 

data necessary for operational toncasting of ofobal crop ploducaon 
are ecrwdered for the purpose Of establishing a measurable 

crop regcons UI 22 countries. These regcons nprosm ap- 
proximately 95 percent of the total world production of ttM 
selected crops of interest. i.r .. wheat. corn. soybeans. and rica. 

2 

Then am no author-identified signifkrnt roruks in this 

baseline. for dam acquisiuon the World WaS dW1d8d im0 37 

RS79-5-002 
N78-30639*# Natmnsl AefofmmcS a d  Space Adminimarion. 
Goddard Space F l W  Center. Greenbelt. Md. 
MONITORING CORN AN0 SOYSEAN CROP OEVELOP- 
MENT BY REMOT€ SENSING TECHNIQUES 
bmpton J. Tuckar. James H. E@n Jr, urd JOmeS E. McMurtw. 
111 4ug. 1978 16 p ref6 
(NASA-TM-79607) Avail: NnS HC AoZ/MF A01 CSCL 02C 

A system for spectrab monitonng the stages of crop 
dsveloDment for corn rnd roVbemr based upon red and 
photographic infrared spectral r d u n c u  is proposed. The nd 
and photographic infrored speCnal radiance. highlv correlated with 
the green k a t  area tndex or w n  leaf bwrmau. eMbb n~nda~t r~c -  
we monitoring of the cmp c a m  throughout the glowing raason. 
Finn dutmct wrmds are w a r a n t  whuh ue da ted  to crop 
development tor Corn a d  SOybMN. Author 

Targets wore asugned to each ngton. Limited ttme periods dunng 
whlch data could be Ukcn (windows) w e n  assigned to each 
targat. EKh torget was assigned to J @oud ngion. The DSOS 
was used to measure the success of obtaining data for rach 
target during thc specified windows tor the ngional doud 
conditions and the specific alternames being analyzed. The mutts 
of this st& suggest merat appmaches for an operational  tam 
:hat will perform satisfactorily wtth two  LANOSAT type 
utellites. G.G. 

RS79-5-003 
N78-31618f south OIkOu StaW U&, Bldolring.. Oept of 
Phvsta. 
APPUCATJON OF HEAT-FLOW TWPERATURE MOOEL 
FOR REMOTELY ASSESSING HEAR SURFACE SOJL 
MOISTURE BY MERMOGRAPHY Fh.1 
Jorald A. tunheim Nav. 1977 SO 0 mfs 
(Contract 01-14-3 1-000160431 
(P8-279616/7: W78-059321 A ~ i t  Nils 
CSCL 08H 

Oetection and mapping of near-surlacs ground water bv the 
use of remote ranred therms1 ernittancs data (thermography) 
M wported. RM specifii tocus was on detection of WliM w e p  
in their preemergence stages. Soil tampemma pmtles. water 
table depths. and other pertmam dar w e n  collected in two 
pozemtsl seep mas. h s e  dna were relatad OD 8immal eminmu 
required dunng three aircraft flights ud mulu wen used to 
modi& I thaOMtkd modd. Author 

RS 79- 5-00 4 

RS79-5-006 
N79-11461*] Imtrtuto de %souisas Esprciait. S o  Jose dos 
Campos (Brazil). 
SEPARA6tl l lV OF AGRICULTURAL COVER W E 8  1II 
SPECTRAL CMANNELS AN0 WAVELENGTH REGIONS 
Rnnndra Kumar Oct. 1977 21 p nfo 

(NASA-CR-117803: INPE-l147-PE/ 100) Avail: NTlS 
WC AO2/MF A01 CSCL 02C 

Spectral channels and wavelength regions (visible. near 
infrared. middle mfnred and thermal tnfrand) were WYIIUlted 
with resouct to their astrmmd probability of cofrea clrtnfK.tlon 
tPc) in dscrimmatmg agricultural aver  types Multispectral 
&%Mer data in twelve spectral chenn9ls m the wavnlrngth rmge 
of 0.4 to 11.7 mlcmns acguired in the middle of July for three 
Rightlines. were analyzed by applying automatic pattern recigni- 
Cion techntques. The same analyas was performed for the data 
acquired in the middle of August. 1971. over ths same three 
(lightlines. to investigate the effect of time on the results. The 
effect of delebon of each soectral channel as well as each 
wavelength reqon on Pc D given. Values of Pc for all possible 
ambinattons of wavelength regtons m the subsets of one to 
twelve spectral Chann8lS are also gwen. me overall values of 
Pc wen  found to be greater for the data of the mlddla of 
August than the data of the mdme of J&. S.B.S. 

(Gnnt  NGL-15905-112) 

N78.31499*# National AomnautKs md Space Adminiit 
Godeard Inst. br Soace Studtes. New Uotk. 
ATlAS OF SELECTED -0P SPECTRA. I 
CAUFORNIA 
Stephen 0. Ungar. Primpal Imtesttgator. William Collins IColumbia 
Univ.). Jery C Coiner lblumbia Uncv.). Dwight Egbart (General 
Teieohone and Electronlctt. Richard Kiang (General lelephone 
and Electronics). T~IU Cary (Columbia Unw.). Peter Coulter (General 
Teiephone and Ehctronlcr). Num bndar  (General Telephone and 
Electronics). Elaine Mathews Iblurnbli Un4v.t. Stephen LYtb 
(Columbia Uncv.) et a1 Jun. 1977 195 p refs E R G  

0: NGR-33-008- 191 : 

mficant results in this 

RS79-5-007 . 

N78-31492*# lnstrtuto de Pesquisas &pads#. S o  Josa $os 
Gmpos (Brazil). 
ASSESSMENT OF THE OAMAGE CAUSE0 6Y THE FROST 
OF 1976 TO COFFEE A N 0  WHEAT CROPS IN THE 
NORTHWEST OF THE STATE OF PAttANA USING 
LANDSAT IMAGES WITH AUTOMATIC CLASStFlCATION 
Nelson deJesusParada. Pnntipal Investtgator. Antonm Tebaldi 
Trrd~n. Carlos Vicente Barbten Palestino. a d  QaOdio Roland 
Sonnenburg Mar. 1977 16 p Sponsored by NASA Onginel 
contains imagery. On@nal photography moy be purchased fmm 
the EROS Data Center. Sioux FsUs. S. 0. 57198 ERTS 
iE78-10193; NASA-CR-167383 1NPE.1007-NT€/0781 Avak . 
NTlS HC AO2/MF A01 CSCL 02C 

rcpoh 
There are no aUthOr-id8f1tified significant results in this 

report. 



RS79-5-008 
N78-31483*# InstlMo de Paquisas €spaciait. slo Jou dor 
Campos (Brazill. 
(NPL'S CROP SURVEY PROGRAM USING COMBlNED 
LANDSAT AND AIRCRAFT DATA 
Nelson WesurParada. Principal Investigator. G a J i  Tebceira 
Battua. A n m m  Tebaldi Tardin. REM Antonio Novaas. Fmncisco 
Jose Mendonu. Oavd mung tjano b e .  and Shew hau Chen 
JIM. 1978 27 p refs -moral 8 y  NASA ERTS 
(€78- 10184: NASA-CR- 157374 iNPE-1289-NTE/ 124) AVrJ: 
Nns  H C A ~ / M F A O ~  csacnc 

npon 
there are lu) tuthOr-idEfIUfied SiQIUfiint mdtS in this 

RS79-5-004 

Campos (Braall. 
US€ OF LANOSAT DATA TO MONITOR PASTURE PROJECT 
I N  AMAZONIA 
Netson Werusparada. Primpal hstigator.   mad Pa& 
dosSamos. and M y n  Marcia h a o  de Mor- Now Apr. 1977 
17 p mfs Sponsored by NASA ERfS 
(€78- 10192: NASA-CR- 157382: INPE-1009-NTE/079) 
NnS HC AO2/MF A01 CSCL 02C 

RM author has idenfiad the following stgnificam m u b .  
No differences were found b e w e n  acreage welustion by nwol 
a d  autornanc imarpmtion of LANOSAT images. I t  was 
necessay to interpret both channels S a d  7 to exactly outline 
the deforested amas. Channel 7 was necessay for the cdamifii- 
tmn of deforested anas in the presence of n m t l y  grown nrtural 
vegetation. and channel 5 was necessary to tdenuty the deforested 
areas in the camdo ng~ona Auromauc interpretation pearrmned 
the discnmmation berwren areas wdh predommant gmss 
cowrage and recently gmwn notuml wgemon. 

N78)-31491*# I W W  de f a s w i u S  ESp8C&. L O  Josr dol 

A n d  

S79-5-010 
N78SlS06~# Emnronmental Reseerch I m f  of Michigan. Ann 
Arbor. 
ANALYSIS OF SCANNER DATA FOR CROP INVENTORIES 
Pfogrna Rapoh 16 Mar. - 14 Jun 1978 
Rkhard F. Nelepb. Principal Investigator. R i i r d  J. Kauth. 
%hard C &one. Peter F. bmbck. Wtlliam A. Malila. a d  
~ohn E. colwaii 14 Jun. le78 130 p mfs EREP 

NAS9-16476) 
lE78-10207: NASA-CR-1617?54. €RIM- 132400-7- L) Avail: 
NTIS HCA07/MFM)l CSCLO2C 

There no auchor-idef~tified signifiim resub in this 
m w n  

RS79-5-011 
N78-31486*# lwlrtuta $e Pewusas Espauais. Sso Jose dos 
Campos (8razdl. 
USE OF LANDSAT DATA TO IDENTIFY AND EVALUATE 
AREAS OF SUGAR CANE 
Nelson dalesusParada. Principal Investigator. G e t d i  Tclxeira 
Batnto. Franriso Jose MendoM11. Davd Chung U n g o  Lee. 
Antonio Tebaldi Terdan. Shew Chou &en. a d  Rene Antonio 
Nones Apr. 1978 30 p refs In PORTUGUESE: ENGUSH 
summay Sponsored bv NASA Onginel contains cdor imagsw. 
Onginel photography may be purchased from the EROS Data 
Center. S i x  Falls. S. 0. 57198 ERTS 
(€78-10188: NASA-CR-157376: INPE-1228-NTE/llS) Avail: 
NTlS HC A(M/MF A01 CSCL 02C 

There are no author-identltiad wgnltiant ratuks in thn 
repon 

E79-5-012 
N78-31497*/ Commission of the European QmmuMes. lspn 
(Italvl. 
AGRESTE PROJECT: AGRICULTURAL RESOURCES 
INVESTlGATlONS tN NORTHERN nALY AND SOUTHERIY 
FRANCE F i  Report 
A. Berg. Principal Investigator. G. Flousat and S. Galli OePantesi 
Jun. 1978 176 p refa Sponsored by NASA Origtnal contains 
&or imagery. Origrnaf photography may be purctulted from 
rho EROS Oata Center. Sioux Falls. S. 0. 57198 ERTS 
(€78- 101 99: NASA-CR- 1573881 Avail: NTlS 
HC AOS/MF A01 CSCL 02C 

The author has identified the following significant results. 
Recognition of rice vaneues at the flowering sxage by using 
airboma scanner dare at tow altitude (1500 m) seems to be 
feasible. The accuracies obtained on a reduced test area 
13 sa lunl range from 65% to 83%. Variations of s q t e  cultural 
factor, such as nitrogen femluation. induce variations of the mal 
riCa biomass at hawest. whcch can be correlated Jotsly to the 
valws of the reflectance ran0 at raring. When grain produchon 
is corralmd to total biomass. prediction of yield can be addwed 
based on mflectanca data measured two months befon harvast 

RS79-5-013 
Frequmcy dependma of the microwave A7811671 

brlghtncu tampar8ture of rough dielecrric surfaces. W. P. Waite 
(Arkansas. University. FaveMnlle. Ark.). In: A m e r a  Son- of 
Photoqemmetry. Fall Technical ulecring. Little Rock, Ark.. October 
1821. 1977. Proceedings. (A79-11657 02-431 Falls Chwch, Va, 
American Societv of Photogrammetry. 1977. p, 377-392. 

The problem of measuring soil moisture wntmt in the 
microwave spectrum is complicated by the roughness of nnwJ 
surfaces, A first ad& analysts using modified Fresnel +oafficients 
initially appears attractive for both radar and radiometer a p d i a -  
tions. For radar it is found chat the mqttrnss heights that u n  he 
mated in this fashion are bdow 5 mm for frequencies down to 1 
GHt Beyond this the specular m u m  is submerged in the scattered 
mum. Fa radar the technique likewise suffers the disadvantage of 
raquirhg a radar ~ ~ ~ ~ u ~ m e n t  whieh destroyt the fire resolution 
obtmlble by signal processing. A radiometer measuring the specular 
component will appear less amitwe to roughness than a radar rystem 
measuring tho scattered eamponent. H o w a m .  when the two 
instruments are compared when sensing the same componem of the 
return. it is seen that the sensitivity to roughness is even greater for 
the rrdimeter due to th d r u p e  in effectwe roughness with & w e  
in the dielectric constant of tha surface. G.R. 

s79-5-014 
A79-11699 Bean area mimates from -sat and airborne 
remota -rming data. R. A Rvanon (Department of Energy, Mines 
and Resources. Centre for Remote Sensing, Ottawa. Qnada) and V. 
R. Wallen (Department of Agriculture. k o p  Disease Loss Section. 
Ottawa. Canada). In: American Society of Photogrammetry. Fail 
Tedmical.Meeting. Little Rock. Ark., October 18-21, 1977, Proceed- 
ings. (A79-1165702431 Falls Church, Va.. American Souety of 
Photogrammtry. 1977. p. 18-29. 

The purpose of the remrted experiment. which was conducted 
under the direction of the Canada Centre for Remote Sensing was to 
evaluate remote sensing data for providing HXUR~O and timely white 
and red kidney bean area measurements in Iouthern.OntarM. The 
Ontario Whita and Yellow Eye Bean Producers Marketing Board 
requires white and red kidncy bean area esnmata which are 90% 
accurate, 95% of the time. Investigations were carried out for two 
test sites. Landsat wverage was obtained on August 10. while 
airborne data were acquired on August 17. 1976. Ground data were 
collected for each of 419 fields in the two test sites during me 
periods August 9-11 and August 17-20, 1976. It was found that the 
accuracy of remote sensing estimates of white and red kidney bean 
areas in 1976 in the mt ma approach or exceed the accuracies 
required. G.R. 
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RS79-5-015 
A78-47085 tho 8dyseS  of nntftirpcmnl data obtained 
fmm space. K. fsuehiyn, T. Iwati. H. Nakamun INationd Space 
Oevelopmmt Agency of Japan. Tokyo, Japan), H. Ochiai (Toba 
National Merchant Marine College, Toba, Japan). and K. Takeda 
IScieme and Technology Agency, Tokyo. Japan). In: International 
Symmrium a Space Technolow 8nd Sdencq 12thh.'T0ky0. Japm, 
May 16-20, 1917, Proceedings. (A7847001 21-12) Chofu. Tokyo, 
National Aerospace bborrtory, 1977. E. 617.622.12 nk 

Two Landsat MSS imapes of four m a s  in JaDan I farmiM ma. 

J 

- ~. 
a eiw. I mumin area, &id r b a ~  - are rxmined in i n  ctfon to 
compare ndirnee values. The radiance value of Band 4 (0.64.6 
micron) taken in October 1972 is mater than that of Band 4 taken 
in September 1976 for 8iI the areas, while the fevers4 it vue for Band 
6 (0.7-0.8 miuonl. The d i f f e r m a  in radiance rre apparently due to 
me effects of weather and vegetation. Using the loma images, four 
different methods of gruund control point matching 8m tested. 

W. 
. l.8ndsat data is then rpplied to the detection of n d  tide off Japan. 

RS79-5-016 

RS79-5-018 
A78.s3649 Cmp diIcrhilubilicy in the visible urd near 
infmrd rcpionr V. A. Ru,  llndirn Space Research Oqanizrtion. 
Bangalom, India). E. J. Brach. md A. R. Mack (Agriculture Canada. 
Research Branch. Ottawa. Canada). Phomgmnmenk Engineering 

Fkld rpectroradiometer data 8t 10-nm intervals in the region of 
350 to 1840 mn, from 1976 experimental field plot0 of wheat. olts. 
barley, f8babean. mybean. md npeteed. wen w l y z e d  statistially 
to assess diwiminability rmong the crop% At early Rages of plant 

md RPmoW &nsing. VOI. 44, Sept. 1978, p. 11 79-1 184.9 n f ~ .  

A79-13793 A mmporisnn of nateilita msor bands for 
regetatban monitoring. C J. Tucker {NASA. ooddard &ace flight 
Center, Gnmbek Md.). Phompnmmmic Engimcring urd Remote 
Sensing, vol. 44. Nov. 1978. p. 13694380.28 refs. 

The first four bndrat-0 thematic mapper mror bands were 
ffrkrated urd compared to & RBV md MSS sensors from 
l.Jndrarp.l. s i .  md -3: ~ l v o a u a s s e s '  proposed 'opernional bndta' 
thm-band wstem: and the French SPOT thrse-band system by using 
simdrtion/integation techniques md  in situ collected s~ectrurl 
reflectance data. Senrors were evaluated with regard to their rbtlity 
to discnminre vegetation biomass, chlorophyll concentration. n d  
leaf water content The thematic mapcier and SPOT bands wen 
found to be superior in a spectral resolution mntext to the other 
three sensor rynems for vegetational agpficatiom Significant im- 
provements if0 .x-ed for most vqetatlcnal rnalyrer from 
bndsat-0 themeric mapper oxl SPOT imagery onr Nlss and R8V 
imagery. (Author) 

RS79-5-017 

growth, interference from wil nflectanw was dominant. Analysis of 
the data obtained ktween early heading and early seed dwdopment 
showed similar rpmrl patterns unong the crops urd their cultivar 
Unique differences were obtained rmong them at amain m o w  
bands in relation to the ovn~ll mean radionw based on coefficients 
of variation. An index of diraiminabiiicy, determiner2 to assess 
rparrbilicy of crops thmt~ghout the spectrum, was used to dinif+ 
wish between two wheat wltiwan 4 t  950 and ls00 mn which 
mrrrrponds to the water rbsorption region for leaves (Author) 

RS79-5-019 

A7841618 Y & m & s  microwave 8nd apdeal wave 
length observations of ~ l t u r a i  p lgeo .  F. J. Ahem, 0. G. 
Gaoderough. A. L Gray, A. A. Averson. R. J. Vilbikaitir {Deput- 
ment of Energy, Mines md Resouren, Canada Centre for Remote 
Sensing, Ottawa, Canedal. md M. Gddberg (Ottawa. University, 
Ottawa, Canada). CWMdlon &mat of Remote Sensrng. vd. 4. Au% 

A 13.3 GHz scatternmeter md 8 nadir-viawing radiometer 
measuring reflected radiance in the Clndsat bands were flown 
simuitaneoudv w r  8 rtumber of fields near Ottawa containing 
eleven different forage crops. The purpose of the experiments was to 
compare the relnive rbility of the Optical and microwave mwon to 
differentiate thc various mu types. md  to investigate the advantages 
of combining optical and microwave measurements for aop die 
aiminrtion. Confusion matrices were calculated for both the optical 
and the microwave &a. Microwave and optical sensors provide 
mmplementary infomation which. when combined. permit the most 
accurate classifications to be achieved. The better sinple sensor based 
on dassificarion accuracy is r multispectral optical sensor. It was 
found that me most ngnificsnt features derivable from the scat- 
terometer data were the dual-polarizad scattering coefficients at 
Mdir and the linear slopes of the scattering c 
of absewrtion mgie. 

1978, p. 127.14211 &% 

A7848005 Area estimation of cmm by digital analysis of 
Landat dam. M. E. h e r ,  M. M..Hixson, and R I Oavis (Purdur 
University, Wen Lafayette. Ind.). P h o m g m m W  €mineerho utd 

Am11660 M u l t i d a m / m k i r ~ l  cmp identification - 
Digital techniques rpplied to high dtintdr photographv rnd bnda8t 
imam. J. R. Jensen (Georgia. Univenicy, Athens. Ga.), L R. 
Tinmy. 8Ild J. E. Gtes (California, Univenity. Barbara Calif.). 
In: American Societv of Photogrammetry. Fall Technical Meting, 
Little Rock. Ark., October 18-21, 1977. Proceedings. (A79 
11657 02.43) Fafh church. V8.. Society 0t Photocprm 
merry. 1877. p, 30-39.11 refs. 

Muitidate crop identification using microdensitometer scanned 
color infrrnd high rldtude photography (original m I e  1:125.ooO) 
and Landsat digital data was conduced for an 140 wum kilometer 
mrdv area in Kern County, California. The purpose of this 8naIvds 
was not to e ieve maximum UOP identification accuracy per se, but 
to eomparrtively evaluate the utility of the two image formats for 
diGC8l moo idenrification. Preliminary results indtute that me 
bndut digital approach is superior to lorlysis of digitized high 
altitude photography. Vignetting in the high rltitude photograpilv 
dataset caused K ~ W S  signature extension problem% (Author) 

RS 79-5-020 

Remom Semnq. vol. 44. Aug. 1978, p. 1033-1043.18 mfs. &tract 
No. NAS5-20793 

The study far which the results M presented had these 
obccrives: (11 to Use Landsdt data and computer4mplemented 
pattern recognition to c~rssiii/ the rnaior crops from regions 
encompassing different dimater. mils. md crops: (2l to estimate 
QOO areas for counties and.states by using crop identification data 
obtained from the Landsat identifications; n d  13) to evaluate the 
rcarracv, PrrUriOn. and timeliness of crop area ostimates obtained 
from Landsat data. The Paper describes the method of developing 
the trrining statistics md  evalurting the dasdficarlon accuracy. 
CIIIdsat MSS data mere adequate to rwrrrely .dentify wheat in 
IC8nsa.s; mrn md soybean estimates for Indiana were less accurate. 
Swtematic rampling of antin counties made possible & computer 
daaificatlon methods resulted in wry ptecise area ammates at 
county, district urd state lwels. ' P.T.H. 



RS79-5-022 

RS79-5-023 
A1853732 d Omrmimthn of unh soil moirmre bv mans 
of miwowne tadiometrv /Review/ (Opredelanie rlazhnoni zrmykh 
pokrarov metodami SVCh-radiometrii /Obzor/l. A. E. Basharimv 
and A. M. Shutko. &diofekhnik8 i Ekkuonika. MI. 23. Sept. 1978, 
p. 1 778- 1 791.60 refs. In Russian. 

The wer is a uw of theoretical and experimental d i e s  of 
the mwowave radiimetrv of roil moisture. Considartion isgven to 
the physics of moisairwadiation relationships. the radiation proper- 
ties of nonuniformty moist mils. and the screening effect of 
vegetation. ad. 

Rs 79-5-0 24 
A7913852 ir Sensor needs for a g r ~ ~ ~ l t d  applications. H. 
Golden (NASA. Marshall Space Fltght Center. Huntsville. Ala.) and J. 
W. Neien (General Electrc Co.. Huntrvclle. Ala.). Amerkan Insrim 
of Aeronautres Jnd Asrmnwrics and U S A .  Confsma on 'Smut' 
Scmors. Hampton. Va. NOV. 14- 16. 1978, AlAA Paper 7&17&. 8 p 

The peculiarities of agricultural remotely sensed data require- 
ments woke special sensor requirements. Vegetative species do not 
possess significantly different spectral signature at given phoset of 
their development cyde. Hence. the key to thew discriminability is 
the phasing of the phenologic cyde of the rubiect rpeeies. Significant 
improvements in classification can be obtained by comistentlv 
employing multi-temporal observations taken at specific times during 
the year. The present approach to agricultural data processing results 
in extracted data equal to approximately .05% of the acquired data. 
T h i s  aaper discuses the derivation of agricultural peculiar require 
ments and the benefits to the end-to-end prosssing system bv 
ludicid utilization and placement of key editing funcuons such as 
samole segment extraction. cloudy image removal, sample registre 
tion and the elimination of redundant data. IAuthor) 
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R579-5-025 
A7847320 Plant Canopy roht rbSOrpti0n m d d  with 
application to when J. E. Chance md E. W. LeMa~tcn (Pm 
American University. Edinburg, TexJ. -lied Opt&, MI. 17, Aug. 

for vegetative plant -pia 
has been derived from the Suits reflecunce model. From the M 
the absorption of t i ih t  in the ptwcosymhericallv active region of the 
spectrum (400-700 nml has been afcuketod for a Pcnjamo wheat 
cmp for several situations including (at the merit absorption of rn 
incdent radiiion by 1 canopy of LA1 3.1 having a kur-laya 
structure. (bl the pemm absorption of light by the individoal 
wthin a four-layer canopy end by the underlying coil, IC) the perrat 
absorption of light by each vegetative canopy layer for variable im 
angle, and ldl the cumulative oolar en- absorbed thr 
developing wheat canopy as it prwlmses from a single layer through 
its growth staw to a thtw4ayer canopy. This CSladstPn k doo 
presented s a  hnvtion of the leaf area index md k drown tobein 
agreement with experimental d a a  reponed 4y Kanemasu on 

muthd Plainsman V wheat. 

15,1978. p. 2629-2636.14 mf% G m  NO. Ndi.9033. 
A light absorption model 

RS79-5-026 
5.0033. AGRICULTURAL APPLICATIONS OF SATEX,- 
LITE ACQUIRED EARTH OBSURVATiONS 
C.L. WIEGAND. US. Dept. of Agriculture. Agnc. Res. smice. 
Walaco. Texas 78S96 (0043819; 7202-20162-003) 

OBIECTIYE: Develop and test rapid and timely methods for 
handling. analyzing. and applying satellite data to agricuitutal 
problems over large areas. 

APPROACH: Relate satellice indicators of plant residue 
amount in a wheat-fallow rotation to wind and water cmon 
susceptibility of roils. Utilize einh surface tcmperatutcs from 
NOAA (SMS ANDGOES) and NASA (HCMM and LANDSAT) 
C )  to: Estimate soil temperatures suitabie for p h t i n g  adv*otier. 
determine vegetative ground cover, and estimate soil water condi- 
tions and/or evapotranspiration rates. Identify crops and land 
uses. measure crop acreages. and classily various roil and crop 
condition categories in the ARS wheat yield prediction effort and 
joint ARS4CS wind erosion effort. Merge the spectral indicators 
of biomass. growing condiuonr. and stresses with physiological 
model outputs to improve estimates of grain (sorghum. wheat) 
maturity date and probable yields on the Great Plains. lnventory 
rangeland and esumate the harvestable forage. Investigate 
techniques for distinguishing plants and plant residues from the 
variable soil background that can aid automated soil mapping and 
crop discrimination. 
SUPPORTED BY US. Dept. of AgricuI~rc.  Agricultural 

Research Service. Subtropical Texas 
A- 

RS79-5-027 
S.0031, EARLY REMOTE DETECTION OF FOMES AN- 
NOSUS 
C.E. OLSON, Univ. of Michigan. School of Natural Resources. 

OBJECTIVE Evaluate capabilities of remote sensors for 
early detection of Fomes annosus. tdentify optimum system 
parameten for pre-visual detection of the disease. 

APPROACH: Review available imagery of NASA Test Site 
190 for tonal anomalies in conifer stands and relate to vigor and 
disease conditions through ticld verification. Evaluate level-slic- 
ing with single channel and ratioed MSS data for pre-visual detec- 
tion of tree-vigor decline. 

PROGRESS Laboratory work has progresscd to the point 
where an operational field test of a multispectral Scanner in the 
May-June time period should be the next step. Work on 
reflectance from pine canopies indicates that the 0.43 to 0.50 
(blue) band should receive much greater attention for forest 
stress detection than generally supposed. This recommendation is 
believed applicable to damage by insect vectors as well as 
pathogens. 
SUPPORTED BY Michigan State Government 

Ann Arbor, M i r h i ~ ~ n  48 104 (0067793: MiCYOOO39-F) 

L 

L 



R579-5-028 ' 

5.0026, ESTIMATED WINTER WHEAT YIELD FROM 
CROP CROHTH PREDlCFED BY M N D S A T  
E.?. KANEMASU. Kansas State Universrty. Agric. Experiment 
Station. Agronomy. Anderson Hall. M6nhattan. K a m  66502 
(0070390: KAN-05483) 

OBJECTIVE Evaluate an evapotranspiration model urd 
growth equations for winter wheat in Kansas. 

APPROACH: Leaf area index will be predicted fmm U N D -  
SAT data. 7hc evctpotnnspiration model will use LAI. rokr 
radiation and temperatun. Winter wheat growth will bc -ti- 
mated from w w t h  cqoadbor derived from photosynthetic 
chamber data. 

PROGRESS: An evapotranspiration model was developed 
for winter wheat. ?he daily mcmrological inputs are solor ndh- 
:ion. maximuni temperature. minimum tcmperawre, and 
)recipitatiOn. Leaf area index is another Input and allows the 
separation of evaporation and transpiration. The modcl com- 
pared favonbly with lysimetric obsenations. Landsat imagery 
was used to estimate leaf area index (LA11 on a number of wheat 
fields throughout the growing season. Ru: evapotranspiration 
model was then run using the Landsat-predicted LA(. therefon 
Landsat permitted the estimate of evapotranspiration from large 
commercial fields. 
SUPPORTED BY Kansas State Government 

RS79-5-029 
5.6024, THE USE OF REMOTESENSING TECWNIQOES 
FOR THE DETECTION OF CROP STRESS (DISEASE AXD 
WATER) 
C.R. SAFIR. Michigan State University. Agric. Experiment Sta- 
tion. Eprr Lansing. Michignn 48823 (OOS97M). MlCL01077) 

OBJECTIVE identify the major spectral and structural 
canopy componcnts which contnbute to the directional spectral 
rctlectance of wheat. corn. sugarbeet. besn and q b e m  canopies 
suffering from disease and water stress. Calcululc the theoretical 
detectability. using a mathematical directional reflectance model. 
of u c h  of the above diseases for cpcntiona! remote sensing 
systems and possibly for systems as yet undeveloped. Determine 
the relationship between aerial photographic ratings of d ~ e a ~ s  
fields and cmp yield. 

APPROACH: For each canopy type. samples will be grown 
in the gnenhousc andlot field and/or growth chamber. l h c  
biological and spectral canopy components will be measured 
throughout the growth cycle and analyzed. Control and stressed 
sample plants will be used fat calculation of the spectral 
reflectance of a large area canopy by UK of a mathematical 
canopy model. 11 the calculated canopy reflectances agree with 
canopy teflcctances as mcasured in the field. then the canopy 
model will be used ro estimate the importance of the individual 
canopy components to the canopy reflecwces. 

PROGRESS: Aerial infrnnd ( I R )  photography was used for 
determining the levels of Rhizoctonia mot rot and black rot dis- 
ease (Aphanomyccs sp) of sugarbeets in the field. Significantly 
hiph correlations were found between photos ratings of Jlseasc in- 
temity and plant vigor and preharvest ground estimates of disease 
severity and yield. Photo estimates of thex diseases are now 
being used in sugarbeet breeding trials. Photo estimates of wheat 
spindle streak mosaic ( WSMD) J i v e  correlated significantly 
with ground estimates of disease intensity as well an with yield. 
Chlorosis levels dctermincd using aerial photosraphy and ground 
observations also wen significantly correlated with yield. lnitid 
WSMD ratings correlated significantly with incnascd chlorosis 
levels due to other stresses. Relative standing biomass W a s  esti- 
mated. using acrid photography. for an old field ecosystem that 
received measured levels of wastewater impation. Com~otionr 
between harvested biomass and photo atintatcz of biomass wen 
highly signifKant. 
SIJPPORTED BY US.  Dept. of Agriculture. Cooperative 

State Research Service. Michigan 

* "  
RS79-5-0 30 
S.0039, R&MO"E SE-G FOR IMPROVED SOIL AND 
CROP hlANACEMEXT 

Soil Water Cons Re. So0 W. 47H St.. Weslam, Turu 78S96 

OBJECTIVE Dcveloo amcedum for sDectnllv measurine 

H.U'- GAUShlAS. U S  Dept. o lAg6dtuR.  Agric. Res. S C N k C ,  

(0043802; 7202-20762-002) 

plant stresses due to nuttiti%d status. salinity, roil moiture. tcm: 
peraturc. pollutants, drainage conditions. and soil edaphic factors 
on fruit. vegetable. and field crqx and rangeland; apply remotely 
rcnsea plant and roil condition informatron to improve their 
managemcnt. 

rns will bc sensed with scanners 
and radiation thermomctm to develop freeze prediction equa- 
tiom. wcss damage to sugarcane and other crops develop d d  
protection systems and schedule irrigations. Color infrared 
photography and ground truth will be related to the health and 
yield of rugmane. sorghum. Cirnrs. and other crops. Laboratory 
andlor field spectral refIectance measurements. madc periafi- 
cdly on normal and stressed crops and different crop genera. rpe- 
c i a  and cultivars. will be related to chlorophyll. water content. 
ground cover. and other facton to dcterminc optimum 
wavelengths for dcucting particular conditions and specks' 
specifi responses. Models describing the interaction of light with 
plant canopics and soils will k developed. 
SUPPORTED BY U.S. Dept. of Agriculture. Agricultural 

Reseysb Service. Subtropical Texas 
Area 

APPROACH: Thermal p 

RS79-5-031 
1.0023. ATMOSPHERIC INFLUENCES ON ECOSYSTEMS 
AND SATELLITE SENSING 
K.N.  BROOKS. Univ. of Minnesota, School of Forestry. St. Paul, 
Minncroru 55108 (0010830; MIN-42-035) 

OBJECTIVE Develop methods for evaluation and u t i l i -  
don of remoteiy sensed data pertaining to agricultural ecosystems 
for ERTS and aircraft. Develop improved statistical relationships 
and analyses of rolar radiation and certain other atmospheric 
variables of fundamental impact on plant growth and yield. 

APPROACH Use remote sensing techniques to provide un- 
limited capabilities for measurement of hydrologic variables of 
diverse ecosystems. This has the capability of providing ryaopCic 
and repetitive measurements of large areas unattainable from 
point sampling at the earth's surface. Aha prwiJes a unique op- 
portunity to evaluate effects of elternative land management 
practices on hydrologic characteristics. Satellite data will permit 
the location and mapping of snow distribution and subsequent 
tones of melc will facilitate present research related to predicting 
snowmelt runoff. and unam flow forecasts will be enhanced. AI- 
bedo and energy regimes information will strengthen estimates o€ 
evapotranspiration and roil mouturc content of diverse vegeta- 
tion urd roil types. Solar radiation data collected at field locations 
and research rites will be provided for development and testing of 
statistical analyses. Data will be subjected to prcviody 
developed relationships to evaluate effects of meterolopical v&- 
bler on forest and water ecosystems. 

PROGRESS Aerial photographs and simultaneous lake- 
water quality measurements were taken during the summer of 
1976 on- six different lakes classified from oligotrophic 10 
eutrophic. Different levels of Tim exposure and processing for 
film 2402-58 are being rtudied to determine if film density-water 
quality correlations can be improved. Study of renovation and 
reclamation potentials o€ wastewater irrigation on ironsre over- 
burden material in northeastern Minnesota hat been completed. 
Renovation of eftluent with respect to phosphorus and total 
nitrogen was observed. The vegctation response will be followed 
for acvenl years. An assessment of water quality problems as- 
sociated with forest management activities ia Minnesota has 
begun. Data and spatial mapping methodologics available from 
the MLMlS and other sources are being investigated. Study sites 
are being rclcctcd in northeastern Minnesota for field evaluations 
of stream sedimentation. nutrient levels. and othcr water quality 
indicators associated with natural runoff events. (Text Abridqed) 
SUPPORTED BY U.S. Dept. of Agriculture. Cooperative 

State Research Service. Minnesota 



RS79-5-032 
fdOt4. WmTER WHEAT YIELD MODEL FROM SUR- 
FACE AND SATELLITE METEOROLOGICAL DATA 
A.M. F&Y&RHERM. Kansas State University, Apric Experiment 
Station, Manhaiwn. Kansas 66502 (0067086; KAN-OS-392) 

OBJECTWE: Adapt the Canadiaa multiplicarive type 
weather-qring whcat yield model to winter wheat conditions in 
Kansas and ocher Great Plains States test the ability of swh 
model to prcdict point and .rea-wide (iacluding State) yields U 
various stages of growth. and ten its usefulness in estimating the 
variance o l  uea-wide wheat production over years due to 
weather alone. Provide ground truth information and data reduc- 
tion of ERTS imagery at two locations in Kansas. 

APPROACH The Canadian model will  be used to obtain 
model derived wheat yields using past hhwdcal meteorological 
data to compare with past observed yields. The model will be 
modifid to reflect effects of diseases. insects, feniliterr. im- 
proved varieties, aad managment practices. Attempts will be 
made to improve predictive power of model using satellite- 
derived data. 

PROGRESS Winter and spring wheat yield models have 
been developed which can be applied universally thmughout the 
Great Plains of L e  United Srarrs to estimate average yields o v a  
specified regions. Appliczbility of the models U, other whcat- 
growing area of the world will be tested. The models use 
precipitation. minimum. urd maximum temperarufcs, daylength. 
and Q(0) (solar radihtion 8t the edge o f a e  atmosphere) as pri- 
mary daily inpurs. Seasormi inputs b r  a given region include 
amount of added nitrogen. percent fallowed. varietal yielding 
ability. 3nd a management and roil productivity hctor. Regional 
inputs include long-term 8VeragC daily temperature in January 
and average date when Afty percent of the crop is planted. 
Robertson's biometeomlogical rime suk and Baicr and Robert- 
son's versatile soil moisture budget were used extensively in deriv- 
ing weather-related variables. Some 1034 experimental p b t  
yields from locations throughout the W.S. Great P b  were used 
to estimate parameten in the winter wheat model and 306 plot 
y d d r  from the northern Great Plains were used for the spring 
wheat model. 
SUPPORT~D BY b a s  state Governmeat 

R579-5-033 
s.eoos, MEASUUSIMENT AND FORECASTING OF ma 
MOISTURE BY REMOTE MEANS 
0.0. EVANS. Umv. of Arizona, School of Earrb Sciences. 
Hydrology & Water Resources. l'cruon. A k o n a  as721 ( N X I  
5279) 

SUPPORTED BY U.S. National Aeronautics & Sprce 
Admin.. Office of Orgaakation & 
Management. WICC of Univdty Alltabs 
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RS79-5-034 
Use of LANDSAT-1 Oata for the Detection and Mapping of Saline 
Seeps i n  Montana 

. Pennsylvania State Univ., Untversity Par ffice of Remote 
Sensing and Earth Resources.+NASA Earth Resources Survey 
Program, Washineton, D.C. 

Technlcal rept. 

Mar 76 88p 
Rept No: ORSER-SSEL-TR-4-76 
Contract: NASS-2304 
Monitor: NASA-CR-156606 
Original contains color imagery. Original phOtOQPaDhy may be 
purchased from the EROS Oata Cent%r, Sioux Falls, S.D. 

Abstract: The author has identified the following signlficant 
results. April, May, and August are the best times to detect 
saline seeps. Specific times within these months would be 
dependent upon weather, phenology, and growth conditions. 
Saline seeps Can be efficiently and accurately mapoed, within 
resolution capabilities, from merged May and August LANDSAT I 
data. Seeps were mcpped by detecting salt crusts in the soring 
and indlCdtOP plants in the fall. These Indicator plant$ were 
kochia, inkweed, and foxtail barley. The total Dectares of the 
mapped salina seeps were calculated and tabulated. $a!ine 
seeps less than two hectares size or that have linear 
configurations lest than 200 mete in width were (rot mapped 
using the LANOSAT I data. Saline seep signatures developed In 
the Coffee Creek test site were extended to map sali 
located outside this area. 

AUTHOR: May, 0. A. 
E1005E1 Fld: 0Ge 93A, 48F ORA17811 



RS79-5-0 35 
Investigation of €nvironmental Change Pattern in Japan 
Tokyo Unlv. (daDan).*National Aeronautics and Space 
Administration, Greenbelt, Md. G@ddard Space Fright Center. 

final rept. 
AUTHOR: #aruyasu, Takakazu 
€088402 Fld: 8E, 93A, 48 GRA17810 
Nov 77 18Op 
Monitor: NASA-CR-155550 
Original contains color imagery. Original photography may be 
purchased from the ER@S Data Center, Sioux Falls, S.O. 

Abstract: The author has identified the following significant 
results. In the Plains of Tokachil where the scale of 
agricultural f ie ld  was comparatively large In Japan, LANCSAT 
data with its accuracy have proved to be useful enough to 
observe tha actual condition of  agricultural land use and 
changes more accurately than present methods. Species and ages 
of grasses in pasture rere identified and s o i l s  were 
classified into several types. The actual land cover and 
ecological environment were remarkably changeable at the 
raDidly industrialized area by the urbanization in the flat 
plane and also by the forest works and road construction in 
the mountatnous area. The practical use of the recognition 
results was proved as the base map of  the field survey or the 
retouching work of the vegetation and land use. There was a 
10% cut in cost, labor, and time. Vegetation cover in Tokyo 
distrlcts was estimated by both the multiregression model and 
the parametric model. Multicorrelation coefficient between 
observed value and estimated value was 0.87 and standard 
deviation was c or - 15%. Vegetation cover in fokyo was mappcd 
into ftve levels with equal intervals of  20%. 

Descriptors: *Japan, *Land use. Environmental monitoring, 
Agriculturel Forests, Coastsl Oceanography. Shorelines, Earth 
Resources program, Fishes, Meteorology, Multispectral band 
scanners 

Identifiers: NTISNASA 

€78-10056 NTIS Prices: Pc AOS/MF A01 

RS79-5-036 

1517979 S494.5.R4US ID No: 78-9704435 Book Cit: 
79002366 

Crop forecasting by satellite, progress and prooleins :: 
ReDoqt to the Congress / by the Comptroller General Of the 
United States. -- 

U.S., General Accounting Office. 
Washington : General Accounting Office, iv, 28 P. : 27 Cm. 

S494.5.R4U5 

Note: PSAD-76-52, 8-183130. 
Search: 19780000 
Source: OTHER US DOC Type: MONOGRAPH 

1978. 

79002366 

Cat Codes: 8505 
DescriDtors: AQriCUltural Estimating And Reporting.: Crop 

Yieids: Remote Sensing. 
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RS79-5-037 
1516874 S494.5.R426 ID No: 78-9702899 Book Cit: 

The investigation of the envtronment by space means :: 
Geobotanics, geomorphology, soil science sericultural tand, 
and landscape science / S. V. toni, L. A. Vedeshin and A. M. 
Grinberg. -- 

zoni, S V: Vedeshln, L A; Grinberg. A M 
Washington : National Aeronautics,and Space Admintstration, 

v, 303 leaves : i l l .  -- .1976?. 

7 9 0 c m a  

s biBtiograPhiCJ1 references. 
Series: U.S. National Aeronautics and Spsce Administration. 

Source: OTHER US ' Doc Type: MONOGRAPH 
Cat Codes: 8505 
Oescriptors: Agriculture; Remote Sensing.: Earth Scienc,s; 

SNASA f T  F ; 17, 529 Search: 19760000 

Remote Sensing. 

RS79-5-038 
1405062 OE33.:.R4R45 ID No: 78-9134504 

Uses of . remota sensing by the European Economic Comnunity 

Valentfn. J P 
In Remote Sensing of the Terrestrial Environment. R. F. 

Search: 19770000 
Doc Type: ARTICLE 
Cat Codes: 1030 
Oescr iptors: Europe 

.Includes agricultural usage, policy making. 

Peel, L. F. Curtis 6 E. C. Barrett, eds. p. 225-232. 1917 
0€33.2.R4R45 

RS79-5-039 
1483137 1.9 P69P ID NO: 78-9129557 . 

Aerial photograGhy for detection arid identification of 

Hagluna, W A; Jarmin, M L 
U.S.. Dept. of Agriculture,. S and E w a t i o n  

Plant Dis Rep 62 (7): 570-572. July 1478 
1.9 P69P 
Searcn :' 19780700 
Source: USDA Doc Type: ARTICLE 
C a t  Codes: 4505 

fusarium .oxysporum pisi. wilt of peas 

Administration, Federal Research 

M79-5-040 _ -  

1485064 OE33.2.R4R45 ID NO: 78-9134506 
Satellite remote sensing of agricultural resaurces for 

developing Countries, present and future: an international 
perspective 

Howard, J il 
In Remote Sensing o f  the Terrestrial Environment. R. F. 

Peel, L. F. Curtis 6 E. C. Barrett, eds. p. 248-262. Map. - 
Ref. 1977 
OE33.2.R4R45 

' Search: 19770000 
Doc Type: ARTICLE 
Cat Codes: 1025 
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RS79-5-041 
1518538 25074.R45R4 ID No: 78-9705135 Book Cit: 

Remote sensing of agricultura: resources :: (a bibliograpny 

Hundemann, Audrey S: ed. 
Springfield, Va. : National Technical Information Service. 

Z5074.R45R4 
79001 !01 
Note: Search period covered Ott. 1973-Sept. 1977. 
Series: U.S. National Technical Information Service. 

Source: OTHER US Doc Type: MONOGRAPH 
Cat Codes: 7505 
Descriptors: Agriculture; Remote Sensing: Bibliography. 

79001 101 

wlth abstracts) 1 editor, Audrey S. Hundemann. -- 
iVr 187 P. -- 1977. 

SNfSS/PS ; 77/0867 Search: 19770000 

RS79-5-042 
1518060 157.8 R29 N0.264531 ID NO: 78-9704527 I b O k  

Cit: 78013728 
A Selccted bibliography. remote sensing applications in 

agriculture /: By William C. Draeger and David T. McCIeIland. 

DraogeP, William C 
. $ . I . .  : Technicolor Graphic Services, Inc., 32 p. -- 
157.8 R29 No.264531 
780 13728 
Note: Sponsored by the U.S. Geological Survey, contract no. 

1408-0001-16439. 
Series: U.S. National Tecnnlcal Information Service. PB : 

264531 Search: 19770000 
Source: OTHER US Doc Type: MONOGRAPH 
Cat Codes: 0505;  8505 

N 

1977. 

RS79-5-043 
- -- 

1985063 QE33.2.RJR45 ID YO: 78-9134505 

Pesources manasement .Yields forcasting, survey. 
Perspectives offered b y  remote sensing in agricultural 

Fraysee. 0 
In Remote Sensing of the Terrestrial Environment. R. F. 

Peel, L. F. Curtis & E. C. Barrett. eds. p. 233-247. Ref. 
1977 
QE33.2.R4R45 
Seal-ch: 197iOOOO 
Doc Typc?: ARTICLE 
Cat Codes: 1025 
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I 
Girard, M.; Girard, C . ;  4 t h  Canadian Symp. on R e m o t e  Sensing 
Proc., No. 4 ,  p. 1-7, 1977, Inc l .  French sum. 

N o  abstract a v a i l a b l e .  

RS79-5-045 TECHNIQUES OF OBLIQUE AERIAL PHOTOGRAPHY OF 
AGRICULTURAL FIELD TRIALS 

Harris, J.R.; Haney, T.G.; A u s t r a l i a  CSIRO, Div. S o i l s  Tech., 
Pap. No.  1 9 ,  40 p., 1973 

N o  abstract available. 

RS79-5-046 A KEY STUDY ON THE INTERPRETATION OF REGIONAL 
SOIL MOISTURE ON SATELLITE IMAGERY 

Pa labeki roglu ,  S.; 4 th  Canadian Symp. on R e m o t e  Sensing Proc. 
No. 4 ,  p. 149-1578 1977, Inc l .  French sum. 

N o  abstract available. 

RS79-5-047 REAP LAND C O h R  AElALYSIS OF NORTH DAKOTA USING 
COMPUTER PROCESSED LANDSAT IMAGERY 

Reid, J.R.;  Johnson, A.W.; N. Dakota Academy of S c i .  Proc. ,  
V 318 P a r t  2 ,  p. 141-1558 1978, 70 th  Annual Mtg. 

No abstract available. 

RS79-5-048 QUANTITATIVE PREDICTIONS OF CHEMICAL SOIL 
CONDITIONS FROM MULTISPECTRAL AIRBORNE, GROUND, 
AND LABORATORY MEASUReMENTS 

Schreier, H . ;  4th Canadian Symp. on Remote Sensing Proc., 
No.  4 ,  p. 106-112, 1977, Incl.  French sum. 

N o  abstract available. 
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RS79-5-04 9 RS79-5-052 
N7&31601*# Lockheed &ronier 6, Houston. Tex. Systems 
and Scnnces Oiv. 
NATIONWIDE FORESTRY APPUCATIONS PROGRAM: 

C0UUTV;SOUTH CAROUNA. REPORT 4 
R. 0. Dlllman. Primmat Investtgalor Jun. 1978 68 p mfs 
Onginsl contams color imagey. Otiginal photography may ba 
purehasod fmm the EROS Oats Center. Sioux Fails. S. 0. S7198 
EREP 
(Conma NAS3.16200) 
(€78-10103: NASA-CR-161813: LEG1 1863) AVIU NTIS 
HC A04/MF A01 CSCL 138 

The author has identitied the lotfowinq significant nwln 
the Kenhrw County site. South Carolina. was aelected 0 k 
npresentatne of both the Oak-pine ecosystem and the southeast- 
ern pine ecbsyctem. The following processring msultr hm 
concluded Wr: (11 ea* spnng LANOSAT date provide the 
best COntnst beween (bna features: (2) l e d  2 fonn features 
~rohwaod hardwood. grarsland. a d  weter) can be d a M i  
with sn armracy of 7ock + or - 6.m at the 9096 confiirmr 
level; (3) level 3 species classifiistion w i t  inconclusive: 
(4) temporal data did not provie a rignifkant ineraass in 
clessifiiatmn accuracy of level 2 features. mar single &to 
dassiifkaion to wansnt th. odditional processing: and (6) waning 
fields from only 10% of th. we can br usad to class& ttu 
nmn sim. 

TLN-ECOSYSTEM STUDY U E S )  SIT€ 6 REPORT. KERSHAW 

N78-31$81*# Institute dr Pesqubs Eqiaeiais. &o Jose dor 
Camcar ( B r a d ) .  
AUTOMATE ClASSlFICATION Of REFORESTED PlNUS 

USING LANOSAT DATA 
Nelson aaJesusPanda. Principal Investigator. Y. E. Shimebukum. 
P. E. Wemandot. N. F. Komer. tnd S. C Chon Apr. lafa 
15 p nfs  Pnsemed at 12zh hteirn. Symp. of Remote Sensing 
of Environment Mallno. Philippines. Apr. 1978 Sponsorad by 
NASA ERM 
fh78-1018t; NASA-CR-1613712: INPE-1223.P~/125) Avail: 
NRS HCAOZ/MFAOl CSCLotF 

The author has #encifii :ha foilawing signirkant mulu 
Singte date LANDSAT CCTs were pmcassed. by Image-100 to 
classify Pmus and Eucalvptus species a d  their age groups. T l u  
study m a  Mogi-Quacu was located in the humid uhyopid 
dimare lor*  of Sa0 Pado. The uudv was divided imo con 
pmliminoy darses and featured mlecnon algorithms wen used 
to calculate Shanachawa d i s t a m  between all possible pain 
of thase classes in the fuur available rhannals. Classes having 
S-dinanco values less than 1.30 were grouped in four dausr: 
11) dau PE - P. r l l i .  (21 dass PO - Pinus W e s  0th.r 
than P. alliotii. (3) class EY - E~~atypnrt  rpp under two p a n .  
a d  (4) class EO Eucalvptus rpp. more than two yeam old 
me percentages of COW d o u i f i  ranged from 70.8% lo 
94.12% Compafisons of acresge ostimnod from the Imago-100 

SPP AND EUCALYPTUS SPP lNMOG1-BUACU. SP, BRAZIL 

wlth gmund tNth data Showad agreement Th. ImSp100 percent 
recognition values for the above four daurr warn 91.82% 
87.80% 89.89% and 103.30% nspraivaly. 

Fs 7 9-5 0 053 
A79-13794 Quantifving gypsy moth defoliation. R. L 
falerico. 1. A. Skntt (US. Department of Agriculture. Northeastern 
Fomt Experiment Station. Hamden. C0nn.t. and J. E. Walker 
(Calspan Corp.. Buffaio. N.Y.). P h o r o g n ~ r r i c  fnqime&g md 
Remote Senw.ng. vol. 44. tdov. 1978, P. 13851392.9 nfr Research 
sponsored bv the U.S. Dopartmnt of Agriculture. 

The studv investigates the potential of using colorinfrared film 
(at I r u l e  of 1:31,640) with the scene color standard (SCS) analysis 
8s an objective method for measuring and mapping insect (pypw 
moth. Lymmnia dirpar) defoliation of forest vegetation from aerial 
Phot~s. In the SCS analysis. absolute reflectam measurements that 
OM be reined over time are produced from sequential aerial photos. 
This method is used to develop a quantitative index for defoliation 
based on photoderived nflenance measunments. and to produec 
map overlays of the effect of defoliation from this index. A location 
in antral Pennrvlvania. USA. is selected. it is shown tha t  aerial 
Phorognphs malyrad bv h SCS method fcm 8s a permanent 
record of damage, and they provide I tot& picture of gwnd 
conditions such o the distribution of atand susceptib8iW and 
defoiiation patterns. Sequential photography is suitable for providing 
a permanent record of changes in insect distribution and defoliation 

RS79-5-0 
N78-31600*/ Lo&& 
a d  Sewices Oiv. 
NATIOHWIOE FORESTRY APPUCATlOll 
PROCEOURE t APPUCABIUTT TO RAM 
SIFICA?YON Firvt Report  
C A. Reeves. Principat henig l tar  km. 1878 62 p nfs 
EREP 1 
(Contract NASS- 16200) 
(08-10202: NASA-CR-16180S: LEG12174 

An assumptmn rhot rhon prairie grass 8 d  salt graSS could k 
differenrmted on aircraft photographs was hecaram for the Weld 
bunty me. However. tangeland a u l d  be diffenrntated u*ng 

intensiw fer pest management S.O. 

RS79-5-05 
A79-11761 C 
remote sensing ryaem for the detection and quantification of b n  
tree am% 8. 8. Eav. T. M. Lillesand. and P. 0. Manion (New Y d ,  
State University. Svr-. N.Y.1. In: American Soclety ot photo. 
grammetry. Annual Mming, 44th. Washington. OS., Februry 
26-March 4. 1978. Proceedings. (A79-117510243l Fans mu&. 

I 



RS 79-5-0 5 5 
A79-11665 Ludsat forest immtory of th. phdippirux. 0. 
L Oietrich and H. M. tachowski (GE Image Processing and AnJyrir 
Center. Beltsville. Md.1. In: American Society of Photogrammetry, 
Fell Technical Meeting, Little Rock. Atk, October 1E21. 1977, 
Proceedings. (A7P1165702-431 Fans Church. Va., Amerism . 
society of Photogrammeuy. 1971, p. 131-1(4. 

- 
RS79-5-056 
Am14152 J S p y  bbdc mapping contml for D~NCO bud- 
worm using L a n d a  and high altitude nmote w i n g .  M. 0. Ashlay 
and L. Morin (Maine, University. Omno. &.I. In: Jmage processirq - 
Interactions with photogrammetry and remote senn'q; Proceedbqs 
of the Intermtiowl Svrnpornrm, Gru. Austria. October 3.5. 1977. 
lA791415103-351 Cns Tcchnische Uniwrsit#c G r 4  197% p. 7-9. 
B refs. Research supported by Mdmi&teMis and US. Forest 
Service. 

RS79-5-057 
A73-14172 # Multi-temporal d i i d  analysis af Landsat data 
for inrantoy of poplar pruned gmves in N. Italy. J. Nl6gier 
(EURATOM and Comiuto Nazionole per I'Energia Nucleare. Cenao 
Comune di Ricerche. Ima,  Italv). In: Im-e procputng Interactions 
wth photogrammetrv and remote mung: Proceedings of the 
International Syrnpoaum. Gru. Austria. October 15.  1977. (Am- 
14151 03-35) Graz. Technische Uniwmcit Gru. 1918. p. 135140. 

RS79-5-058 
A79-11762 il Dcrraion 8nd mapping of rpnta  budworm 
defolcatmn in n o r t h  WireDmin k n g  dipiul analysis of Landsat 
data. R. P. Madding md H. E. Hoga (Wisconsin. Univaruty. 
Madison. Wid. In: A m a r i  Soeietv of Photowammetrv. A n d  
Meeting. Uth. Washinprcn. D.C.. FcbnrSrv 26-March 4, 1978, 
Proceedings. (A79-117510243) Falls Church. V r .  American 
Soaetv of Photogrammetry, 1878. p. 285-300.1U ref% Research 
wp(arted by thc Fomr Service and Wmnsin Department of 
Natural Rerouros. 

RS79-5-059 
5.001 1. PHYSIOGRAPHIC CLASSXFXCATTON OF 
SOUTHERN PINE FOREST LANDS 
J.T. MAY. Univ. of Georgia. Agric. Experiment Station. Athens. 
G C O ~ ~ I  30601 (0060780:GEO-0025-MS1F) 

OBJECWE: Organize physiographic land patterns into il 
system having significance and utility for rcsourcc managers. 
Develop a physiographic map of southern region using the new 
system. 

APPROACH: Currcnt information on physiography, sails. 
and surface geology related to forest vegetation will be analyzed 
and coordinated. Localized information will be reorganized to 
form a unified regtonal system. Map development will be on a 
state basis. utilizing local authonties. aerial photography. and 
space imagery when apprnpriate. 

PROGRESS- A basic physiographic map of Georgia was 
completed. using ERTS imagery and data from the Georgia 
Geological Survey. The finished map of Georgia will be an ERTS 
photograph mosaic with county lines and land forms drawn in. 
Maps for Alabama and Mississippi are almost complete. 
SUPPORTED BY U.S. Dept. of Agriculture. Cooperative 

State Research Service. Georgia 

R579-5-060 
SAOU, 
R.M. HOFF&R. P u r d e  University. Agric. Experiment Station. 
&fqette. Indiana 47907 (003238.0; INW59030) 

OUECTIVE: Analyze multispectrd/multi-ttmponl scanner 
data from satellite altitudes. registered to suppliarcntal dam re& 
and develop a set of computer-aided techaiques chat can be wed 
in o repeatable. cost-effective manner to obtain maps .ad acreage 
ortimates of forest and other natural r a w c e s  features. 

APPROACH: Utilize Landsat. Skylab. and other multispcc- 
Ent sczaner data: Analw. spectral data characle&tics and rest 
r v e d  techniques Cor domputer-aided analysis of mulrirpectrrl. 
multi-ternpard acanner data. Digitally overlay and register t o p  
graphic. roils. and land ownership data onto h d s a t  scanner 
data. Define most effective techniques to obtain various typcs of 
map outputs requested by cetourcc managers. 

PROGRESS: Significant advances wtrc made duMg the past 
year in the utilization of LANDSAT satellite data and computer- 
aided 8n3Iysis techniques. Techniques we= developed k, digitaUy 
register and oveday LANDSAT data with topographic data 
(elevation. dope. and aspect). This allowed 1:24.000 d e  
quadrangle maps and acreage tabulations to be generated for 
various combinations of cover types and topographic parametca 
As part of a NASA-sponsored LANDSAT-I1 project. a number of 
chew maps were provided to Region 2 US. Forest Service person- 
nel for evaluation and w in their plannlap and management pm- 
grams. Cuver type or land UK maps were olro generated for apor- 
tion of the Wayne-Hoosier National Forest in Indiana and pro- 
vided to US. Forest Senice personnel for evaluation and rue. In 8 
cooperative project with the Indiana Department of Natural 
Resources. forest cover types were also mapped using LANDSAT 
satdlite data and computer analysis techniques for a coastal wct- 
lands area in N.W. Indiana These maps were produced on a Cd- 
comp plotter, thereby allowing the user-agency to specify the 
scale of the output product desired. the evaluation by h d i  
Departmeat of Natural Resources indicated these maps had ap- 
proximately 86% accuracy. Further testing of effective 
methodologies for anal ng the satellire data and for evaluating 
L e  cost-effectiveness o z c h  teohniquer Ir underway. 
SUPPORTED BY U.S. Dept. of Agriculotre. Cooperative 

REMOTE SENSING OF FOUEST RESOURCES 

State Rucarch Service. I n d m  

RS79-5-061 
5.0033. IIElbIOTE SENSING OF YIELD OF FOREsf 
PLANTATIONS 
C.E. OLSON. Univ. of Michigan. School of Natural Resources 
Fiherics Forest Wildlife Prog. Ann Arbor. Mich&gan 48104 

OBJECTIVE Determine if yield of forest plantations can be 
determined from remote sensor dam How such remote-rendng 
data can be economically introduced into management and har- 
vesting decisions. 

APPROACH: A review of industrial forest plantation p a -  
tices will be made in the South (North Carolina. Tmncsrec. and 
Texas). Lake States (Michigan). and Pacif-  Northwest 
( Washington-Ongon) to determine the critical facton affecting 
plantation yield. These factors. hduding initial survival. growth 
rates. and damage due to insects or direase. will be compared with 
proven and probable remote sensing capabilities. From thii corn- 
parison we expect to identify those variables amenable to cvalua- 
tion through remote sensing techniques. An attempt will be made 
to develop a regression model that will permit integration of 
known site data (e+, roils. precipitation. and temperature) with 
remote m m r  data to predict yield at rotation age. and to retine 
that prediction as additional data becomes available. We plan to 
work with the Weyerhacuscr Company 8nd Packaging Carpora- 
tion of America to identify how best to intergate such yield pre- * 
dictions into operational management proce*ces. Appmval ai 
both firms has been obtained. 

SUPPORTED BY Michigan State Government 

(0072439: MlCY00098-F) 

PROGRESS 

L 
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5.6016. OEVELOPMIENT 09 TECHNIQUES FOR INVEN- 5.0009. FOREST CLASSWICATION AND INVENTORY 
SYSTEM USING LANDSAT, DIGITAL TERRAIN. AND 
GROUND SAMPLE DATA 

TORYISC WVIRONXIESTAL Qt'A+lTY OF F O R E  LAND 
C.C. ,WYERS. Southern Illinois University. School of Agncuhurc. 
Mcintire Stennis Program, Carbondale. Illinois 62901 (0065334; A.M. STRAHLER. Univ. of California. Graduate School. Sonia 
ILU-73-R437 1 Barhom.Cllli/urnhY3106 (NAS 9-15509) -__  - 

SUPPORTED BY US. National Aeronautics k Space 
Admin.. Office of Organization k 
Managemcnt. Office of University Affairs 

08JEcIIVE:  Dcfme environmcntd units in the lorcned 
area of Southern Illinois. Identify factors that contribute to the 
anvironmcntd quality of  these units. DeviiC methods of mensure- 
mcnt and analysis for assessing the importance of thcrc factors. 
bevelop umpfing and data processing procedures for Inventory- 
ing environmcntal quality. 

APPROACH: On early and most recent =rial photor of 
Southern Illinois units will be atablishcd. Within each unit types 
of cnvironmcntal disturbance will be identified on the urial 
photo. From the population data a probabiltty sampling scheme 
will be devised tor ~ l c c t i n g  cnvironmcntal units. In thc selected 
units ground data correlated to thc photo data and measures of 
environmental quality will be obtamcd. Multivariate analysis 
pmccdurcs will be used to relate comcted photo data to mca- 
surcmcnts to environmental quality. Thc derived models will be 
ficld tcstcd and computer processing methods oil1 be d c v k d .  

PROGRESS: An equal probability sampling acheme was 
dcviscd to Iclcct ninc watervhcdr for study. Land use for the total 
.rea of 3.478 acres was dctcmined and watcr rampies were taken 
from thc intermittent streams over a six-week period. Water 
quality was within the range of thc llfinoir PoUulion Coatrol 
Board Standards with thc exception of fecal colifoms which was 
more than 2 times thc allowable maximum. Logging slash was 
measured on three harvesting operations in Southcrn Illinois. 
Raiduc  ranged from 39-93 cu. hJmbf harvestcd for the species 
studicd. An S I 0  forcsl computcr mapping rystcm has bccn 
dcviscd to display individual rcraurcc items. Items can be located 
by Iclccted classifEationr and displayed by coded symbolx. The 
initial data displayed trees by d imc te r  c l r u  and spec ia  On thc 

FiS79-5-065 
S.0032 AIR PHOTO ASSESSMENT OF TREE SURVNAL 
FOLMWlNC FLOODING 
C.E. OLSON. Univ. of Michigan. School of N - 4  RMarccs, 
Ann Arbai. Michigan48104 (006781 I: MICY00087-F) 

083ECCIVE Determine the number of living trees in five 
flooded popul;itioar of mixed bottomland rpe+ks from d r  photos. 
Relate survival to water depths and flooding hfstoq. 

APPROACH: Tree counts made from 1:8000 scrla rir 
photos taken six years after initial impoundment of L.Le 
Oklawoka. F i e  Dnu compared with earlier ground data .nd fEId 
hvestigation one month after date of photography. 

PROGRESS Work is  still debyed by the lack of sdditiond 
photography rrtuldng from adverse weather over the test dtc. 
Work will proceed during the F.U and Wiatcr (1976-77) aith 
data now on hand. 
SUPPORTED BY Michigan State Government 

agriculture fawn. 

SUPPORTED BY US. Dcpt. of Agrkultuw. coope 
State Renclrch Service. Illinois 

RS 79-5-066 
TRANSITION ZONW-. (IQ Q O I W E D  INLAND 
WWIANDW IN NORTIIIIAICTKKN ('ONNYC- 
TlCUT. 
Cunneccicut Umv.. Stam. lnxl. ad Water 
YC!UDllfCCS. 
8'. It .  AderuMI. M. W. Irfur. and W.  C'. Keananl. 
Availvhk Imm the Natumnul Techakal lnfwma- 

RS 7 9-5- 0 6 3 
liua .Sennu. SpringfiiU. VA P I L I  ax Plt-trrhWmf. 
i'ncc U e r :  A06 in paprrcupy. A01 in hWt#fkhC. 
h%riIute Yepcin Nu. 29. Scpt. 197% 'J2 p, IO fig. I7 

- 5.0048, PHYSIOGRAPHIC CLASSIFICATION OF 
SOUTHERN PINE FOREST LANDS 
W.F. MILLER. Mississippi S!. Univenity. A&. Experiment sta- 
tion. 102 Experiment Staiian Rldg.. MiUiuippi Stare. Missiuippi 3IwOIJoo7. I 

Vlh, I6 mf. 3 wpcnd. O W I T  Ad!WCONN(.I). 14- 

39762 (0060698; MlS-0606) 

system having significance and utility for resource managen. 
Develop 8 physiographic map of southern region using the new 
system. 

APPROACW C u m n c  information on physiography. roils. 
and surface geology rehted to f o e  vcgemuon wttl be analyzed 
4nd coordinated. Localized infonnntbn will be rcorgnnizcd to 
form a uniftcd regional system. Map development will be on 0 
Mte basis. utilizing local authoritus. aerial photography. 8nd 
space imagery when appropriate. 

PROGRESS: Additional LANDSAT imagery was ordered 
and provided to the Projcct Leader (Or. Earl Hodgkins); the en- 
lire file of negatives was a b  providcd to Dr. Hodgkinr. Con- 
riderable time was spent in answering inquiries and providing in- 
formation concerning availability of LANDSAT imagery. and 
procedures for acquiring thc imagery. A presentation was made at 
the meeting, 'Ecosystems of the Appalachian Region PLosaificacp- 
tion and Mapping'. held at Eastern Kentucky Untvenity, in Au. 
gust. 1976. The prcsentatlon dcrlr with the evolution of the land 
capability classification system being utilized with the LANDSAT 
imagery. On the basis of this presentation. the group evolved the 
following mission and objectives: Mission: To develop a mul- 
tilevel classification of the ecological systems of the Appalachmn 
RcPion satisfying the assessment obiectivcr of several agencies. 

OBJEcIIVE: Organize physiographic land patterns into a Descriptors: Weihndr. *Uydrulogiir eyeks. 
*Remnte rasing. 'Plant populations. *Fnrcsted 
inland wctlandx. *Tmnriciua zones. 'lndcx of 
dundance. Vegcutioa distrihtttiun. Soil water 
content. YcJiif. *Connecticut. 

laland wetlands ue valu 
Unutely *rsocioted with the hydmlogm cyck. This 
rwdy was deryned lo ( I t  invksIigate vegeution 
dismhutlon and selected physical and chemical 
propertics d wetland and bordering upland sons 
and the interfocr hetween the two. and It) provide 
the wnd truth neccrr~ry lor the ideotlfication 
rad dclincation of deciduous wetlind Inrests using 
false.cokw infmfcd WCIK) f rgcry .  All  ntudy 
sites wcrc within the 4S 8q. mile Town of Man- 
sfkld in nunheartem Connecticut. Field rc*earch 
was conducted during tho imwing scamon of 1975. 
Line Iraoscets were laid out ~cmss wetland to 
upland mnrition tones. Plant rpecics were 
idcntlficd and lheir pornittons oa line IranhceU 
were rccurded. Crown cover was determined [or 
hcrh layern. ahrubr lavers and the irce canopy. 
Changes in roil water content. #oil pU. depth to 
water tpble and elevations were determined .long 
the Maaecta. In order 10 descrihe the dirtribuwn 

' 

- -  
a n i t o  apply this system to map the ecosystems of the Appalachi- 
an  Region. Developmentat Ohjectiva I .  To recognize and map 
physiographic provinces and habitat regions at \he 1: I . O O O . ~  
scale in a format similar to Hodgkins. Cannon. and Miller's 1976 
map of Misrtsstppi and Alabama for the I3 southern states and to 
extend this system to other states of the Appalachian Region. 2. 
TO name the syrtem and develop a guidebook on tts use. 3. TO 
sponsor a communications mcenng on Ecosystems of the Ap- 
palachian Region. 4. To develop a proposal for multi-agency 
funding for an ecosystem classificzt~on. 
SUPPORTED BY US. Dept. of Agriculture. Cooperative 

State Research Servicc. Mississippt 

& 

ut plant apecksmuag the nrionr zones (wetland. 
urnsttion. upland), a smbstisd 'index uf 
ahundance' wan developed. Dimiminant analysa 
applied to the abundance datp showed which phnt 
species best separate wetlands from uplands and 
which arc representative ut aatunl plant ISWED- 
tiona. (11 the cn(eM studied. vegetation distribu- 
lion. wolf water content and rckt  are the most use- 
lul for delineating deciduous wetland forcstr. 
Thew nrultr are valuabk [or identifying and 
dcfincaitng Inland wetlands using remote sensing 
imagery. tDebra-Coaa) 
W78-12609 



RS79-5-06 7 

Nationwide Forestry AOplications Program. fen-Ecosystem Study 
(1ES)'Sfte I, Grand County, COltPadO 

Services Div.*National Aeronautics and Space Administration, 
Houston, Tox. Lyndon 0. Johnson Space Center. I 
Cockheed Electronic$ Co., Inc.* Houstons fex. Systems and cc 
F i n a l  rept. 
AUTHOR: Oiltman, R. 0. 
E0884H1 Fld: 938 d7810 
AUQ 77 54p 
RBpt No: LEC-10691 
Contract: NAS9-15200 
Monitolr: NASA-CR-1515988 
Original contains color imagery. Original photography may be 
wrchored from the EROS Data Center, Sioux falls, S.0, 

Abstract: No abstract avatlable. 

Colorado, Ecosystems, Grasslands, forests, Skylab program, 
EREP, Mapping, Seasons 

Identifiers: NTISNASA, NTISAGFS 

E78-10061 NTXS Prices: PC A04/MF A01 

-79-5-068 

Nationwide Forestry Applications Program. Ten-Ecosystem Study 
( 1 E f )  Site 11, Warren County, Pennsylvania, Site Evaluation 

Lockheed Electronics Co., Inc.* Houston, fex. Systems and 
Services Div.*National Aeronautics and Space Administration, 
Houston, lex. Lyndon 8. Johnson Space Center. 

Final rept. 
AUTHOR: Reeves, C. A. 
€088464 Fld: 8F. 93A GRAI7810 
Nov 77 63p 
Rept NO: LEC-10565 
Contract: NAS9-15200 
Monitor: NASA-CR-15$597 
Original contains color imagery. Original photography may be 
purchased from the EROS Data Center, Sioux Falls, S.D. 

Abstract: The author has identified the following significant 
results. It was determined that hardwood in Warren County, 
Pennsylvania could best be inventoried in May. The acreage 
estimate was less than 3% different from Forest Service 
est i mates. 

Descriptors: *Pennsylvania, *Ecosystems, limber inventory, 
Grasslands. Skylab program, EREP, Statistical analysis 

IdentifiePS: Remote sensing, Forestry, Grassland, Inland 
waterways, Warren County(Pennsy1vania). NTISNASA, NTISAGFS 

€78-10060 NTIS Prices: PC AO4/MF A01 
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RS79-5-059 

In situ collected rpecvometer data were used to evalwta 
and qwm@ !ha etationships between various linear combinotknr 
of red ~d photographic (nfrared radiances md upememal Hot 
b m a s ,  leaf water m e m .  md chfamphfl wntent. ma radiance 
wriebks evaluated mhtded the md JW photographic Mmnd 
1IR) radiance and the linear combinations of ma I R / d  ntM. 
the quare foot of d lR/red diffemnca. tha wqetatian index. 
tnd the transformed vegetation index. kr iddinon. m0 consrpon- 
ding green and red linear combinattons were eveluated for 
comparative purposes. Thme data sets umm used from June. 
September. ;md October sampling pards. Regmuton JMtvsir 
rhowed tha increase utility of the IR and rcd linear eombinatlons 
VIS-~YIS tho same gmn ~ n d  ted Hnear combhntiona. % fed 
and IR hear tomb~t~w had 79L and 14% greater ngressmn 
signif i iaw than the gmen md red l i a r  combinenom tor 
luna and September ~ m p r i  periods. nspectndy. The VI. m. 
urd wwm mot of M. l R / d  ratton were th. most r i g m f i i  
followed bv UIO lfl/red mm. bu than 6% difference 
separated the htghest ~ n d  lowesx of Ihase bur tR and rod 
linear Wmbtnatumr. 7ha uu d ~IUSO linear combinations was 
shown to ba M ~ & ~ N O  p ~ u r i i v  (0 ttu gmn led mea or Oreen 
led &omas* Author 

RS79-5-070 

RS79-5-0 71 
~ n - i 4 i s a  MUW- c b s s i r i n  an thw lands. E. 
DennertMoller (Hanmver, Tlchnircfu, Univenrtit. Hanover. West 
Germany). In: lmqe pmcetsiq - tmeractions with photogrammetry 
and r m e  sensing; Proceedings of the Internatmnal Symporum, 
Grar. Austria, October 3-5, 1877. (A79-14151 03-35) Grat. loch- 
niuhe Universitdr Ora. 1978. p.3716. 

rpenral imsges of the tidal flacsof the Jade estuary at the North Sea 
is discussed. Fnme photographs. landrat images, and airborne 
multbpenrd scans wereobtained of such tidal flat structures U mud 
flats. sand fiats. dry sand, seagrar. diatoms. and certain t y p s  Of 
hells. I t  is found that the maximum likelihood mertmd is luccesdul 
in dassifying uncovered tidal flats (such as mud and sand flatd a d  
in discrimmering them from covered flats. The same thiw i s  true for 
seagrass meadows if the training fields are pretreated in me specified 
manner. Diatoms. however, e a n m  be dwf ied  in this way. BJ. 

The cppfication of maximum-liketihood clas 

RS79-5-072 . .  

Mapping land coven from satellite images A 
ach. C. 0. Elifrits. 0. J. Ear Wissouri-Rob, 

University, polla, Mo.). 1. W. Barney, and C J. Johannsen 
(Miwui-(=ofumbia. UWwnitf. blurnbia. Mo.). In: American 
Society of Photogrammetry, Fall Technical Meeting, Little Rock. 
Ark.. October 18-21. 1977. Proceedings. (A79-1165702431 Falls 
Church, Va., American Society of Photogrunmetry. 1977, p 
106.122. 

Better id management can ba momplished only through 
adequate collrction of data which identifies present land r e s a w  
and provides a basis for evaluation of land resource capabilities with 
respect to future needs. Remota sensor imagery ud satellite imagery 
in particular. provides a means for supplying data which is current, 
synopt~. readily obtainable and relatively inexpensive. The launch- 
ing of the Earth Resources fochnologv Satellite now called Landsat. 
imtiated new ora in the appfieation of nmote sensing t#hmkgy to 
land resoum? inventory. An outline is presented of visual 
interpretation approach for interpreting and mapping gcnerrl W 
mver types from Landsst images. Emphasis i s  plead upon the usa of 
Landsat false color composites at a scale of I:250.000. Thii 
appmach is desl(lncd for users wha have little or no experienca with 
satellite imapary. want to  minimize their rxpendltutes of time and 
f i n w i d  nsources, and haw limited or rPent ia l lV m JCEW to 

G.R. 

RS79-5-0 7 3 
A7848007 Use of manual bnsitomeuy h bnd cowr 
dassifiion. 0. C Wan, 0. H. Graves, md M. C Hammetter 
(Kmtudcy, Universitv, Lexiigton, Kv.1. Fhocognmme~ Engineer- 
hgrnd R m o o  Smsng, vol. L3. Aug. 1978. p. 1053-1059.13nfs. 
Research sponsored by the University of Kentucky Research 
Foundation; Contract No. NAS8-31006. 

Through USI) of manual #pot densimmeay vilues derived from 
multitemporal 1!24pOO color infrared aircraft photography. M I S  as 
mall as one hectare in the Cumberirnd Plateau in Kentucky mra 
lccuntely dw’fied into one of 6ght murid cover groups. If 
distinguishing between undisturbed and disturbed forest mas is the 
sole criterion of interest, ciassifwtion results are highly acamre if 
bevd on imagery taken during foliated ground cmr conditions. 
Multiseara~l imagery analysis was superior to single data analysis. 
and transpanncicr from prefolhed conditions gave better separation 
of conifers md hardwoods than did eo9 from foliated conditions. 

P.T.H. 

RS 79- 5-0 74 
A78.48006 A technique for euahrating inland wetland 
ghominterpmtation - The tall analytical method /CAW. D. I Civm, 
W. C Kennard, and M. W. Lefor (Conmencut. Universitv, Stom, 
bnn.). Photogmmmeak Engineerthg and Remots Sensing, vol. 44. 
Aug. 1978. p. 10454052 20 mfr 

A procedure was developed to rnalvn quantitatively the 
wedand photointerpretations performed bv investigarorr awciated 
with a probet designed to ovaluate trashwater wetlands definition. 
The Cell Analytical Method (CAM) used for comparing wetland 
delineadons derived from different phoroin’lsrpmten and ma0 
sources permitted both graphical a d  mtistical analyses of cell- 
encoded, serial photograph- and mapderived wetland informadon. 

P.T.W. -. .. .. 
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RS79-5-0 75 

RS79-5-076 
V A R l A I l L l Z Y  OF WETLAND R E ~ E C T A X C E  
AND lTS LFFEL7 ON AUTOMATIC 
C A T E C O R l W T I O N  OF SAT- 
IMAGERY. 
Delaware Univ.. N c w u t  Center for Remote 

V. Klcmas. and D. BPrclen 
Availahk f m  the National 7echnk.l lnforms- 
tion Service. SpringficM. V A  22161 8s N77-21W. 
Price codes: A02 io paper copy. A01 in microfiche. 
Goddard Space Ylighl Center. Greenbelt. M u y  
had. January 10,1977. I p. 

Descriptors: .Remote sensing. *Delaware. lid.! 
marshes. Wetlands. Mapping. Manbcs. Mlnb  
p,lants. Tidcs. Shurc-line cover, S p 8 W  duuibu- 
tun. LANDSAT. Lbultirpecualdata. 

A tcwbniquc fur autnmvtcd analysn of satellite 
1I.ANlISAT) multirpcctnl data h a d  aJn in SIIU 
mea~uremenu of  target reflcclrncc vas tcrted and 
applied in delineating cover types in Uelaware'r 
tiJ;II Wetlands. The teehniquc cv8luatcd in situ 
mcaaurements of tarpct radiance and an at- 
mnrphcric correctinn pmeedure to derive 
rcllntoncc rignaturer for landsover ukgoncr. 
Significant carrchtuins were fuund hetween single 
hnnd rcflcclrncci and tidal inundation and plant 
murnholouic characteristics. t Sterner-Mass) 

seasillg. 

Rs79-5-0 77 
REYO'K SEXSIXC tOR IDENTZZICATIOU 
AND CLASSYZCATION OS W E l w N D  

Fkhcria M d  Wildlife. Jarnestow ND. Worthern 
h i d e  Wildlife Research Center. 
L Y.Cowudin. and V. I. Mven. 

. VECETATIOX. 

~ocrrnai of w~dliie ~anagcment. VOI 38. NO 2. p 

Descriptors: *Remote sensing. *WetLnds. 
*Vegetation. *Infrared nbktion. Aqnatic p k n u  
Lakes. Swamps. 'Minnesota. Wild rice. Roach; 
p b a .  AuW photography. Hpltirpccarl photog- 

Multiapccurl photography .od ground tmth w m  
obtPincd on M Unr of 12 miles (193 km) east of 
Bcmidji. Minnesota. 10 identity and map w e h d s  
leu Umn 2 acm (0.l kcfare) io size. to map emcr- 
gmt vegetation in & k q  and (0 explore the tusi- 
b u y  of classifying vegetation fmm aerial photo- 
graphs. Wetlands ku  than 2 acres ti rizc were 
identified on photography uken io Yay 1971. .od 
emergent vegetation V I S  ~ o r d e d  on purposely 

nphy  from a Ilight in September 1971. Sevcnt 
vegetation types and species groups were recon- 
&abk with chc aid of cotor. color infnrcd. Md 
Mack and white infrared photography. Proper rim- 
ing of flights. use of multispestnl photography. 
and knowkdge of the ecology of the ama are con- 
sidered essential for wetland mapping by remote 
searing. (StihLr-Mus) 
W7l-12689 

308-314. A p a .  1974. 1 fig. 3 Wb. 24 ref. 

W h y .  

WCmXPSCd infnmd bhCk .nd white photog- 

RS79-5-078 
REM= SENSING TO IDLNTIRI. ASSUS. 
AND ?REDICT ECOLOClCAL IMPACT ON 
LAKE C N A M P L A M  WETLANDS. 
State Uaiv. of New York CdL at Plarsburgh. 
D. J. Bogucki. m d  G. K. Grocndtiag. 
Availabk lrom the Na~ionrl Technkd Informa- 
tion Scnice. Springfiild. VA 22161 as PB-287 339. 
Pncc coder: A I 0  in paper copy, A01 io microfiche. 
Find Report. 1978. 191 p. 6 fig. 36 tab. IO plstcs. 

Descnpmn: 'Like Cbampkin. .Wetlands. 
.Remote sensing. *Water level regulation. New 
Yort. .Aquatic vcgcocion. Vermont. Ecology. 
Ecologicd distribucicw. E n v i r a n m e d  effects, 
Ar?ricll photography. Pre-impoundment. 

"he ohjcctiver were to (1) utilize remote senring 
techniques (color and color lnfnred aerial photog- 
raphy) lo map aquauc regcution lor I2 priority 
Lake Champlain wetlands (913s hectares) at 8 
I :2SW scale. (2) analyze tho ecobgical effects of 
nacunlly fluctuating lake kvclr  on the con@- 
cinn and dktribution of m s p r  syuatic plant popu- 
Irtmns. and assess tbc posrihlc effects of water 
lcvcl regulation from the propwed ltichelicu River 
dam construction. !iva&ucmn of thc effecu of 
naturally fluctuating water lcvelr nn sekcted 
aquatic vegetation over a three year penod in- 
dicated that certain floating. emergent. 8nd shruh 
npcaien (parttcularly 'fypha angustifolia. Sprrgani- 
am curycarpum. Scirpur fluvwtirlin. Ccphaknthus 
occidcmalis. Nuphor varicyatum. and Nymphaca 
tuhcrurw) hcncfit fnim high water kvelx. All 
showed dccreuw4 in dinvihution. dcnriiy. andlur 
vyur Jurine the 1975 and 1977 lnw water ycnn 
IAIW watcr eunditnrni appcar moxa favurahk fair 
tbc emcrgcnt Zhania aquutka and fnr thc mnin- 
tenaacc u( the g m n  timhcr arcax. If l a k c  Chum- 
plain shiiuld he rcgulatcd. each c d  chc t ake  Chum- 
phtn wetlands wuuld rcact in a diffcrcnt mnnncr. 
'l'hc vrmd present day wctland chancterkl~er  
with re*pcct 11) vcgctatuin cetupositiim. rkipc. cx- 
pt~rurc. siriln. and hasin confiyuntion all ciimhinc 
to rcxult in a wide range iif porsihk ccalcyral inr- 
p i K t X .  
W'IW-12MI 

66 mf. OWRT C-6075 (JZlOXl). 

i 

i 
c, 

W7X- I26W 
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RS79- 5-079 

COMPUTER-AlDDeD ANALYSIS OF LANDSAT 
DATA FOR SUPVEIIXC TEXAS COASTAL 
ZONE SNVIILONMENTS, 
?urduc Univ.. t r l r v e o ~ .  IN. Lab. lot A ~ o b -  _ _  
lions of Remote Scn&g. 
S. 1. Y6.lof. md R. A. Wchmilki. 
Available from the Nawd Tcshnkd tnlo 

Paper copy. A03 in aper copy. A01 in a k m ~ k h e ~  
Repon No LARS ' f e h  Rep1 090677.m NASA/ 
Johnson Space Center. kpcember 1977.32 p. 22 
tb.2 tab. 7 ref. NAS9-14016. NAS9-14970. 

S C d Z C .  spfb8fkld. VA 22161 En*1mt& 

Texas coastal Gne. 7hc uulysh  was conducted 
on &adsat data collected on Novcmkt 27.1972 
M d  kb-w 51. 197s over the Matogonla Bay 
-a of the f e u ,  cwtal .ttuuinc system. The 
toilowing lurrrvial 8ad ~quacic cnvhamcnu 
*.ere d*crimia.Pd: &ernathg beach ridges. 
iwilas, and iuna.  beach berma. deOIIiw *or- 
tpcu, lad-rater interlace. urban. spoil IIICU. 
treih and -11 water manhes. gnu and roodlnd. 
rccuitly huracd or grated areas. submerged 
vegetation and retnuayr. Vuual &serration of 
rcwQ ohmined tmm both Ihe November l972and 
YebrPy  197s data indicate that no majar dil- 
tereacca exbad in the had rerource maps. The 
resul~i did shuw th.1 .clcllyri. of landsat data with 
computer-&ed techniques ia a viable technique 

wn-til 
rw sumegg c o u u l r u w m  GWI~-OEIS) 

0129753 +76-004519 

ALASKA, 
THE D E N A L I  ASVT REMOTE SENSING PROJECT: A P P L I C A T I O N  I N  

WALLER L O U I S  R e  
useLM.  ANCHORAGE, 
PRESENTED AT NORTH AMERICAN FOREST LANDS AT LATITUDES N OF 

TECHN!CAL REPORT: THE JOINT NASA-USBLM-USSS A P P L I C A T I O N  
SYSTEM VERXFICATION AND TRANSFER PROJECT I N  ALASKA USING 

ThE PROGRAM AS FAR AS I T  CONCERNS US0Lkq IS TO TEST AND 
IMPLEMEVT A REMOTE SENSING INVEYTORY SYSTEM FOR N!LS LAND 
'JEGETAIION RESOIJRCES. THE OUTPUT OF THE D E N A t I  PORTIOtJ OF THE 

USBLM PERSONNEL TO PROVIDE A OASIS FOR DECISICN-MAKING I N  
FUTURE AREAS WHEE INVENTORY DATA.ASE NEEDEO. I N  1977. THERE 

I WERE ABOUT 13 DIFFERENT VEGETATION UACPING EFFORTS CrlDER !JAY 
IN ALASKA ALCNE. USE OF LANDSAT r l r a  AERIAL PHOTOGRAPHY CAN 

I ESSENTIALLY OVERCO?vlE MANY OF THE FROBLE?4S ASSOCIATED *I TH A 

, DESCEIPTCRS: *LAEI)SAT : *RE:11OTE SE*:SING, INFRARED : -ALASKA 

60 S Y M ,  FAIRBANKS, SEP 19-22, 77, P 0 5  (23) 

LANDSAT REIJL3TE SENSING IMAGERY I S  DESCRIBED. THE OBJECTIVE OF 

P R O ~ E C T  IS DESIGIGO TO FROVICE FOR AN IN-DEPTH EVALUATION ay 

CC3PLETE GROUND DATA COLLECTI3N EFFORT. ( 1  DIAGRAM. 2 hl.GPS! 

: *PLANT COVER : -U S BUR LAND IrlANAGEVENT : *LAND USE PLANhING 
* * D E C I S I O N  MAKING : *LAND USE C L A S S I F I C A T I O N  : VAEiZIAL' 
h R V E I L L A N C E  .U S FOREST SERVICE CONF PAPER : U S 

EOLOOXCAL SURiEY : U S N A f L  AERO SPACE A D i i N  
R E V I i . 4  C L A S S I F I C A T I O N :  09 

J 
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RS79-5-081 UTILIZATION OF BICHROMATIC REMOTE SENSING I N  
ARID AND SEMIARID REGIONS 

c Galibert, G.; Apports de l a  Teledetection a 1'Etude des  
Regions Arides e t  Subarides ,  J. d'Etude Organise l e  9 A v r i l  
1976 au CNEAT, p. 10-20, 1976, Cent.  Perfectionnement,  
Amenagement Milieu N a t .  8 Strassbourg ,  France,  Available i n  
French 

N o  abstract a v a i l a b l e .  

RS79-5-082 THE MAPPING OF ECOLOGICAL LAND UNITS OF LABRADOR 
U T I L I Z I N G  LANDSAT IMAGERY 

Prout ,  N.A.; 4 t h  Canadian Symp. on Remote  Sensing Proc., 
N o .  4 ,  p. 282-293, 1977, Inc l .  French sum. 

N o  abstract available. 
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RS79-6-00 1 
W7S33698'# -1 Aeronautics and Space Adminiamion. 
WII~ORS Station. Waltops Island. Va. 
GEOS-3 OCEAN C U R R E X f  INMSTlQATION USING RAOAR 

aillord 0. Lnaa Narden L Huang. md arbs G. Parra IEG 
and 0 Washington kul. Senr. Center. tnC, Pocomoka w. Md.) 
Oct. 1970 32 p nfs 

(NASA-TM-732801 Avaik NnS HC M I M F  A01 CSCL 08C 
Both quasi-nationuy md dynamic departures from the marine 

geed wen s ~ a e s s f d l y  detectfd using altitude masunmanta 
from the GEOS-3 radar atbmaer. lhe quasi-stationay d e p u h ~ s  
am obsemd either as devamn changes in single pass pddes 
scmss the Gulf Stnam or n the crowding ot contour ( i s  n 
the western and northern areas of topographic maps gcmmsd 
using altimeter data wannmg ana domh or longer. Oynamac 
features such JS cumm merndenng Md spawned eddies can 
be monitored bv amparing monW mean maus. bmparison 
of rltimeter inferred eddies with IR detected them1 rings hdii tes  
agreement of the two techniques. Esunutes of current veloniy 
sn m8do using dewad slop. .nunates in conjunctron with #ha 
geostrophic .qu.tion. A.R.H. 

A L n M m n  PROFIUHG FW n.port 

NAS8-2730) 

RS79-6-004 - 

S.0030. S W A T 4  DATA AND OCEAN SURFACE 
WEATHER ANALYSIS 
WJ.  PIERSON. C q  Uaivmity of New Yo&. School Of Liberal 
Arts & Sci.. N m  Yerk, New Ywk 10031 (DN87S051; N00014- 
77C.0206) 

The otjective of ,this program k to assess the particular 
SEASAT4 data analysis needs of FNWC and 10 demoaurate 
how to correct the backscatter attenuation by use of 8canaiag 
multifrequency microwave ndiomcrer {SMMR). visible. and in- 
frared data to achieve l e  vector wind &Id w i t h i  the Math width 
I t  the resolution of the SEASAT-A satellire scatterometer 
(SASS) approach. 

A SEASAT-A dmulared data tape will be merged with sirnu- 
hted ShSMR visibk. and IR data taper Thew dam will then be 
used to demonstrate the path Iw corrections required for the 
SASS either by simulation or by procedures immediately appliu. 
b k  to JEASAT data. Aliases possible In the SASS data will be 
determined by using rvailabk FNWC analysis and forecast 
products of conveational data. The FNWC surface analyses of 
wind and pressure will include the raw spot data as well as 
analyzed values rad c01)u)ur maps of the dam. 

SUPPORTED BY US. Dept. of Defense, Navy, Office of 
N o d  Ruearch 

RS 79-6-002 
5.0016, SEASAT SATELLITE ALTlMETLLY 
G. CIADIGEORGE. US. Air Fore. Geophysics 
tkdfimt. Massa~~usrrtsOl730 (DFS81400) 

AF funcnon - use of aitimerric data for the cstimation and 
refincmenr of the earth's gravity field. Oeficiency - lack of more 
precise data conwihutcs to gealetic and gravimetric missile 
guidance errors. Objcaive - dctcrminc the accuracy with which 
the glohnl geoid and earth's gravity fwtd can be estimated from rl- 
timetric and gravimetric ObKrvatkms using rigorous mathemad- 
cal techniques. How mearch contributes improvement in the 
mathcmoticnl model and better representation of the global geoid 
and geopotentid will reduce geodesy and gravity contributions to 
missile guidance errors. 

Mathematical algorithms will be tested m d h r  modified for 
highly cfticient data processing. 80 that detailed gravimetric fea- 
tures in regions wih abundant GEOS-3 and SEASAT attimetric 
data may be extracted. Using thc newly developed algorithms 
conduct SEASAT studies. computer analyses. and +valuations to 
determine the most etfcicnt procedure. 
SUPPORTED BY U.S. Dept. of Defense. Air force. 

Geophysics Lab. 

' 

RS79-6-003 

S.OOS4. FEASIBILITY OF REMOTE SENSING EENTlfIC 
MICRO ALGAE 
R.G. ZIh'CMARK. Univ. of South Carolina. School Of Science & 
Math.. Biology, Administratian Bldg.. Room f IS.  Columbia. South 
Curoiina 29208 (NSG 1523) 



RS79-6-005 
NASA/Cousteau Ocean Bathymetry Experiment. Remote Bathymetry 
Using Htgh Gain LANDSAT Data 

Enviponmentai Research Inst. of Michigan, Ann A'rbor. 

Ffnal Report, Aug. 1975 - Apr. 1976. 
AUTHOR: Polcyn, F. C. 
E0923H4 Fld: a d ,  47G STAR1606 
dul 76 132p 
Rept NO: NASA-CR-156658, ERIM-118500-1-F 
Contract: NASS-22547 
Monitor: 18 

Abstrttct: Satellite remote bathymetry was varified to 22 m 
depths where water Clarity was defined by alpha = .OS8 l/m and 
bottom reflectfon, r(b), wds 26%. High gain band 4 and band 5 
CCT data from LANDSAT 1 was used for a test site in the Bahama 
Islands and near Fl.oriJa. Near Florida where slpha = .ll l/m 
and r(b) * 20%, depths to 10 m were verified. Depth accuracies 
within 10% r m s  were achieved. Position accuracies within one 
LANDSAT pixel were obtained by reference to the Transit 
navigation satellites. the Calypso and the Beayondan, two 
ships, were at anchor on each of the Seven days during LANDSAT 
1 and 2 overpasses: LORAN C position information was used when 
the shfps were underway making depth transocts. Results are 
expected to be useful for updating charts showing shoals 
hazardous to navigation or in monitoring changes in nearshcre 
topography. 

Descriptors: *Atlantic Ocean, Bathymeters, LANDSAT Satellites, 
Remote sensors, Deptn measurement, LORAN C, Multispectral band 
scanners, Nasa programs. Oceanography, Shoals 

Identifiers: *Bathymetry. *Remote sensing, NTISNASA 

N7E-lS662/7St NTIS Prices: PC AO?/MF A01 



RS79-6-006 CARTOGRAPHIC ANALYSIS OF COASTAL CHANGE, NATURAL 
AND URBAN J 

C h a r d o n ,  R.; Res .  T e c h n i q u e s  i n  C o a s t a l  E n v i r o n . ,  Geosci. 
Man., V 18, p. 257-267, 1 9 7 7  

No abstract available. 

RS79-6-007 U S I N G  AERIAL PHOTOGRAPHY AND ELECTRONIC COMPUTERS 
I N  THE STUDY OF COASTAL DISPLACEMENTS, UPPER 
IONIAN SEA LITTORAL EVOLUTION (GULF OF TARANTO) 
I N  THE LAST 30  YEARS 

C o c c o ,  E.; D e  P i p p o ,  T.; Pennetta, M.; SOC. Geol. I ta l .  B o l l . ,  
B o l l . ,  V 95, No.  1-2,  p. 275-312,  1976, Available i n  French 

N o  abstract available. 

RS79-6-008 COASTAL MAPPING WITH RADAR 

L e w i s ,  A.J.; R e s .  T e c h n i q u e s  i n  C o a s t a l  E n v i r o n . ,  Geosci. 
Man, V 18,  p. 239-247, 1977 

N o  abstract available. 

RS79-6-009 AERIAL PHOTOGRAPHIC INTERPRETATION OF THE BENTHIC 
COMMUNITIES ON BRUCE SHOALS, BISCAYNE BAY, FLORIDA 

Nowlin, R.; T e n n e s s e e  Academy Sci., J., V 5 2 ,  N o .  2 ,  p. 67,  
1977 

N o  abstract available. 

RS79-6-010 A HIERARCHICAL APPROACH TO SATELLITE INVENTORIES 
OF COASTAL ENVIRONMENTS 

Weisblatt, E.; Res .  T e c h n i q u e s  i n  Coastal E n v i r o n . ,  Geosci. 
Man, V 18, p. 215-227, 1977 

N o  abstract available. 

RS79-6-011 HIGH-FREQUENCY TECHNIQUES AND OVER-THE-HORIZON 
RADAR I N  COASTAL RESEARCH 

Wiseman, W . J . J r . ;  Murray, S.P.; Roberts, H.H.; Res. 
T e c h n i q u e s  i n  C o a s t a l  E n v i r o n . ,  Geosci. Man, V 18,  p. 229- 
238, 1 9 7 7  

No abstract available. 
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Section 7 

REGIONAL PLANNING AND LAND USE 





-79-7-001 RS79-7-005 

N78-33610'# National Aemnautics and %ace Adminmmtion. 
Lewis Research Center. Cleveland. Ohio. 
A E I l A t  THERMOGRAPHY FOR ENERGY CONSERVATION 
John A. Jeck Sep. ;978 22 p refs Onginal mntaim color 
illustr8tions 
(NASA-TM-78959; E-9711) Avail: NnS HC AM/Mf A01 
CSCL 14E 

Thermal infrared scanning from m aircraft is a convenient 
8nd commerciallv wadable means for determintng relative rater 

systems. flight and mvironmental requirements for data 
acauisiilon. preparation of thermographs for display. malor users 
and suppliers of thermography. and suggested sRecifications for 

J obtaining 8erc.l scanning sewtees were reviewed. B.B. 



RS79-7-008 
A79-12089 Detection of heat (on through the 1150 of aerial 
infrared imagery. H. A. Mawotheris IUSAF, Offutt AFB. Neb.) and 
J. L Passauer (Defense Mapping Apency. Topooraphic Center, 
Washinqton. D.C.). In: Modem utilization of infrared Mhnobgy 111: 
Civilion- and mi1itary; Proceedings of the Third Seminar. tian Diego. 
Calif., August 25, 26. 1977. (Am-12067 02-35, Bellingham, Wash.. 
Society of Photooptiul Instrumentation Engineers. t977. p. 
183.189. 

The Strategic A i  Command (SAC) wed overhead infrued 
reconnaissance imagery to detect heat losses from the moh of 
buildings. The effort was highly successful and revealed not only 
individual heat loses but a h  tynemic losses in entire duses of 
buiidings. On-thesmt iIISpZC!bM of buildings exparimeing haat 
losses confirmed the rccrtrtcy md reliability of overhead infnnd as 
a heat bn deteaor. (Author) 

RS79-7-009 
A784683 A thermal infnred Jrm~m use in tuban .narw 
umyr J. E. Colccrd 1Washington. Univenity, Seattle, Wash.). 
lAmenbn socicry of Wvif Engineers. A m a t  Convantion. Ex& 
tion md Cantinuing Educstion Program. Sari Francisco, Wif.. Ckx 
17-21. i9t7.j AXE. rrawonstion hineering J O U ~ .  VOI. 104. 
Sept 1978, p. 637551.0 reis 

The application of thermal infnred imqery in urban rntroy 
mu~cyr is diusseb Tha h e n g  r ~ p ~ t u r  is described noring tha 
comrolt. detection e q u i p m a  fecodhg devices. md pomr arp 
plies. Oata obtained at university areas and urlrmnidentlrl sites m 
given. Rammmendations are mado for the aerial arrvaillarw of heat 
(oa scs 

RS 79- 7-0 10 
A79-11668 * Techniques for land use champ detection 
using hndm imag8rv. G. L Anglici. N. A. Ervant and S. 2 
Friedman (California Institute of Technology. Jet Rowlsion Laborr 
tory. Pasadena. Catif.); hr: American Society of Photogrammetrv. 
Fall Technical Meeting. Little Rock. Ark,. October 18-21. 1977. 
Proceedings. (A7911657 02-43) Falls Church. Vr. A m r i m  
Society of Photogrammetw. 1977, p. 217.228. Contract No. 

A variety of procedures were develoFed for the delineatim of 
amas of land use change using Landsat Multispectral Sanncr data 
and the generation of stausna revealing the nature of the changes 
involved (#.e., number of acres changed from rural to urban). 
Techniques of the Image Based Information System wem utilized in 
al l  stager of the procedure. from loggtng the Landsat data and 
registering two frames of imagery. to extraetmg the ch-d areas 
and printing tabulatiom of land use chang in acres. Two alternahn 
methods of delineating land UK change am Pnrmted while enumer- 
ating the steps of the entire woarzr. The Houston, Texas urban ma. 
and me Ortando. Fiaida urban -a, are used as illustrative examph 

NAS7-100. 

of various p r o c r b r c r  G.R. 

RS79-7-011 
A79-13795 texaul-tone analysis for automated land-use 
mapping. S.-Y. Wsu (New York. State University. Binghammon. 
N.Y.). Phomgrammemk Engine&ng wd Remore Sensing, vol. 44. 

The paper outlines the development of an image-proaning 
technique with black-and-white photos on the basis of a texture 
analyss approach which should be applicable to other imaging 
systems. Two models of texture analysis are discussed. Model I with 
17 spatial-tone measures derived from 3 by 3 data matrtx is  . 
determined as wry effective in classifying general land use types. 
Wim six additional waveform parameters. Model II b developed 
spseifically to discriminate obiten and mnes of subtle differences. 
The solution algorithms for Model I and Model II are programmed m 
FORTRAN Imguap. In addidon to the feaare extractor and the 
dasrifier. the hit-rate and false alarm ram also depend on the facton 
regarding sample size, location. and number of training sets. A 
owrect classification rate of 95% for the training rei and 85909i tor 
the data property set is obtained with padromatic images. S.D. 

L NOV. 1978, P. 1393-1404.20 mfr. 

RS79-7-012 
A7514168 C o m p u M d  analysis of b n d m  data for 
uveying Texas coastal zona cmironmcna S. J. K m t o f  and R. A. 
Weismiller (Purdur University. West Laflyma, M.J .  In: I- 
pmcessing - Interactions wnh photogrrmmetry and remote sensing; 
Proceedings of the Inmrnationoi Symposium. Graz. Austria, Ocmber 
S5, 1977. 1A79-14151 J3-351 Graz. Technische liniwnitat Graz. 
1978. p. 107-115. 7 mf% bnrrrctr No. NAS9-14016: NO. NAS9- 
14970. 

The feasibility of usiw nuchine-aided pmcessiq of Landsat 
data to inventory envimnmcntal units was nudied bv analyzing 
Ogmetriulty corrected spatially registered  ands sat 'data col- 
kcted over the Matagogorda B.y M of rk Texas coastal estuarine 
rynem A ckrmriq algorithm tmmuprmtsed proaru#) was used to 
divida the data into groups of sample pomts of similar =tr& 
characferistia. and correlat~n of spectral classes with reference data 
on a point-topoint basis skwed the coasal features uthtbit umque 
spectral variations. Use of a maximum likelihood algorizhra permit- 
ted diocrimination of 13 terrestrial and aquatic environments. M.L. 

RS79-7-013 

A79-14167 # Realistic bnd usa mapping. 0. Kolbl IEidge- 
n6ssirche A m l t  fir d u  ForstLctK Vrrruchswcsen. Birrnenrdorf, 
Switzerland). In: Image (woceran) - Interraions wnh photogram 
mtw and remote senung; Pmecedings of the International Svm 
portum, Gru. Austria. Ocmber Yj. 1977. (A7914151 03-35) Gnr.  
Technisdw Univenitat Grar. 1978. p. 103.106. 7 refs. 

Several Iand-use mapping m a h d s  am ampand with reference 
to two projects in Switzerland: a natconal forest inventory and a 
bndUre statist(K for regional planning. The methods takm into 
onsideration am: (1) the useof multispectral imqes combined with 
automatic $assifcaton modes, (2) texture analysis of conventional 
bladc and white photographs, and (3 visual photointermtarion 
supported by dectmnic dam processing. The paper trm to hghllght 
the state of the ut ut remote semmg as a d d  to very specific tarkr 

B J. 
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RS79-7-014 
5.0068. REC'IONAL PLANNlNC & RESOURCE MANAGE- 
MENT - APPLICATIONS OF MONfTORINC AGRlCUb 

RS 79-7-016 

TL'RAL LAND M E  UTILUlNC REMOTE SENSSdC 
PHOTOGRAPHY 
BJ. NIEMANN. Univ itconsin. Agrfc. Experiment Station, 
Landscape Architecture. I16 Agricnlurrr Hall. Madixon. Wiscon- 
sin 53706 10062731; WlSOI906) 

OBJECTIVE. Evaluate tfic use of remote scn$ng (new in- 
frared photography .7 to .9 microns), thermal 1. to .-microns and 
sensing platforms including conventional. highaltitude m d  wtel- 
lite systems as a dam sourcc Cor agriculture and rural land use 
planning. Emphasis will be placed on the detection 61 resources 
for inclusion in the pmjectcd state-wide rpatiJ tcsourcc data 
bank. 

APPROACH: With thc assistance of 8 rcmore sensing techni- 
caUlivon committce. d u a  necds potentiaHy applicable for &UC- 
tion by remote sensing will be Mentifed. lntcrprercd data will be 
compared with ground vuth supplied by fhc t c c h n i c a l K i n  
committee or by comparing with cithcr of three existing spatial 
computer data banks. 

PROGRESS: For r u d  regional resource planning and 
managemen: the research results indicated that ( I 1 acompkhen- 
rive understanding of large ami complex bndscapcs is obtainable 
with high-dtitudc infrared photography and LANDSAT hagcry; 
(2) the transfer and use 4 assessment variables from othcr 
resource regions for assessing landscape variation is inap- 
propriate; (3) data analysis techniques such as cluster anmylyrir 
4i.c.. agglomerative and polythetic) arc quite uwfui in gaining 8 
new and more complcte understanding of a hrge and compkx 
landscape region especially when discriminating vuriahler are 
unknown: (4)tandem stratified geographic umpling (s an em- 
dent and dlscriptive procedure bv which to manap and utilize 
large volumcs of d a w  (SI highdtitude color infrared photog- 
raphy (I:t2O.O00) taken in the fall in conjunction with the appli- 
cation of sampling and cluster analysis tee haiques provides a use- 
ful dam base for assessing rural landscape quality: (6) LANDSAT 
imagery paper p t o d u ~  ( 1:250.000 and 1:50O.O00) is more cffc 
cient but not as descriptive in -ing regional kadscape vari- 
ance; and LANDSAT imagery proved to be especially useful in 
auessing landscape change if procedures are available for 
between date comparisons. 

SUPPORTED BY U.S. Dept of Agriculture. Cooperative 
State Research Service. Wisconsin 

RS79-7-015 
5.0046, LAND-USE MAPPING M DIGITAL FORMAT 
FROM AIR PHOTOS 
C.E. OLSON. Univ. of Michigan. School of Natural Renourees. 
Ann Arbur. Michigan 48 104 (0067794: MICY00040-F) 

OBJECTIVE Develop an interactive. digital. storage and 
vctricval system for landtover data extracted from air photos. 
Complete landcover mipping of Washtenaw to.. Mich.. in this 
digital format. 

APPROACH: A one hectare grid based on the U r n  coor- 
dinate system i s  used as the matrix for landcover dam. Also in- 
cluded is a four-level expansion of the classification system in 
USGS Circular 611. and dcmographic. transportation. and soil 
prmeability data. The classification scheme includes 150 forest 
classes. All data inputs are based on human interpretation of ex- 

- 

the interactive retrieval software 
tis1 modifications to the CLOVER 
ct SNAFOR to accommodate the 

flextbility required. Adaptati the LIGMALS software 
developed for processing LAN dam awean more promis- 
ing than revising CLOVER. 
SUPPORTED BY Michigan State Government 

5.0034, USE OF REMOTE SENSWG FOR LAND USE 
POLICY FORMULATION 
R.D. V U S I N ,  Michigan State Univenity. Agric. Experiment Sa- 
tion. Resource Development. New Admin&rmtion Efdp., Eprt 
Lansing. Michigan 40023 (0064769: MICLOI 168) 

OBJECTIVE: TO demonstrare the operational ability and 
uses of remote sensing for  tand use planning and policy formula- 
tion. Specifidly to: develop. apply, and awluate 8 ryrtcm which 
will incorporate remote sensing for classifying land axe and 
CCSOUKC characterirtiu; apply remote sensing to program needs 
of selected Michigan agencies; apply the findings of the ruc8fc.h 
to the land use policy formulation process In Michigan. 

APPROACH: Actual sites selected with govemmentai d t s  
to test uxe€ulness of varioy RS applications. 'Short-term' direct 
agency applications to permit development. completion. ontru- 
tion. and 8ppmaches. Appliutiont also to bnger-mn policy cf- 
forts. Deponmcnts of Crop k Soil Sciences. ForuWy, R c x ~ u r ~ a  
Development. Urban Planning k Landscape ArclIhecatrr. 8-d 
Geography involved. 

RS 79-7-0 17 
5.0001. THE APPLICATION OF REMOTE SENSING 
TECHNOLOGY TO SOIL MAPPING AND LAND CSE 
PROBLEMS OF ALARAhSA AND SOWEASTERN UNITED 
STATES 
O.L. MONTGOIIERY.  Alabama Agric. k Meek. Univ.. School 
of Agriculture. N a t u d  Resource k Env Snrdics. Nomd. 
Alcbuma 3J762 (NSG 8062) 

SUPPORTED BY U S. National Aeronautks P Space 
Admin., O f k c  of Organization k 
Management, Offie of University Alfairs 

RS79-7-018 
5.005% RAPID MAPPING OF LAND USE BASED ON 
REMOTE SENSED DATA 
F.Y. BORDEN,  P a n .  State University, School of For. Resources. 
102 fergumn 8&.. University Park. Pennsylvania 16802 
(005956k PEN0193 I )  

OBJECTIVE Develop a system of rapid classification and 
mapping of land use based on a c h l  photographic and multispec- 
tral remote acnred information. 

APPROACH: Using computes and other specialized auto- 
Q8tk image analysis 8quipment. aerial photographs. multispcc- 
Wa1 imagery and digitired imagery data will be analyzed by mul- 
(1Y.Mte statistical methods urd by machine-researcher intern- 
tfve means to produce map displays of land use pstterns such as 
forest types. agricultural and noa-agricultural open land as two of 
many examples. 

?ROORESS: Using the system for processing multispectral 
#canner (MSS) data from I.ANDSAT. analysis and mapping vere 
done of land cover in Columbia county. Pa.. of forest cover in 
pans of the Allegheny Natibnal Forest, and of geology of the San 
MaKd reginn in Saudi Arabia. R a u l u  were most satisfactory 
wing canonical ana!ysis. Image enhancement was obtained by 
transforming the data by IC flnt three rxer of the canonical 
Iransformation matrix followed by 8 color film or cathode r a y  
tube dlaplay. Twenty-two Skylab S192 MSS shannelr were evalu- 
ated by principal components and canonical analyses. rhree 
spectral bands were found to be most important in dircriminating 
among targets typical of Pennsylvania. Suitability analyses of vari- 
ous land uses for the Delaware River Water Gap Natural Rccrea- 
tion Area were performed an  resource data organized in a grid 
cell format. For each land use. Suitability ratings were orsigned lo 
attributes of appropriate data variables. The ntings of there data 
attributes for a given cell are mded to arrive at an overall cell 
suitability score. Grey scale maps depicting various land use suita- 
bilities were overlaid on the preliminary development plan in 
order to identify critical areas. Land classification m a p  based on 
data attributes or activity suirabiiities were also developed 10 
assist in planning. 
SUPPORTED BY U.S. Dept. of Agriculture. Cooperative 

State Research Service. Pcnnsylvank 



RS79-7-019 
5.0036, REMOTE SENSING APPLICATIONS TO LAND 
BESUUQCE 1NVENTORY - - _- - - _. - - -. __ . - . . - 
e.&. FHAZIER. Washington State University. School of Agrkd- 
ture. Pullman, Washington 99 163 (0070070; WNWa323) 

OBJECTIVE: Determine suitability of LANDSAT-bwd in- 
formation for land resource invenlories. Develop subclasses to 
the Anderson land use classficatioa that have utility as a data 
base for local planners. Evaluate other remote sensing systems 
8nd techniques for potential application to land r e m u m  stud- 
as they become available. 

APPROACH: An investigatfon of LANDSAT-bascd &for- 
mation products for ~ n l  land use applications will be conducted 
using Whatcom County data. Functional subclasses of the Ander- 
son system will be devised. Photo interpretation and satellite 
imagery interpretation t cchnqua  will be developed to isolate 
required categories. Evaluate new systems as they become availa- 
ble for aublic use. Le.. remote sensine instruments, LE.. thermal 
energy ;euctondevebpcdfor rniliG use. 

PROGRESS: Computer programs h8n been developed to 
manipulate LANDSAT CCT dam. Capabilities ue to produce 
gray scak maps in 10 knls of single or multiple b d s .  density 
slices. band ratios or ocher mathematical combhabas. .ad to 
t~bulate individual pixed brightness value* P r o v s  have been 
written to operate at minimum cost by providing for reduced 
study uea  sites (4 mi x 3 mi). Consultation ww provided to the 
Paafs Northwest Regional Commission'r Land Rezource lawn- 
tory Task Force [LRITF) via appointment to its University Ad- 
visory e m m i t t e e  (UAC). Accomplishments of the UAC include 
eduat lons of 8~era.l L R M  remotes sensing projects and sub- 
mission of mobile 8aalyris lab proposal to NASA and PNRC. 
h d  use change investigation in Whatcom county has continued 
ia order to define specifically the shih from prime to wn-primc 

SUPPORTED BY Washington State Government 

- 

rgricutturaI areas. 

RS 79-7-0 2 1 
5.0050. IDENTIFICATION OF ALTERNATIVES FOR 
LOCAL LAND USE DECISIONS 
M.P. CARLSON. clniv. of Nebraska. School of Arts k Sciences. 
Geology. Lincvln. Nebraska 68508 (0066985; NEB-02-001 j 

OBJECTIVE: Dcvelop remote sensing products to provide 
data for land use decisions. Establish criteria for defining critical 
environmental areas. Design procedures for dclimiting rpecifii 
UK areas. Identify alternative definitions of land use categories. 
Assess impacts of these definitions. 

APPROACH: Prepare and test land use maps based on ERTS 
imagery k RB-57 color infrared photography. Prepare. teqc and 
utilize definitions for critical environmental areas based on exist- 
ing definitions & local needs. Identify present land use defmitions 
P assess their impact on efiiciacy of local land use planning k 
zoning. 

PROGRESS: Research was continued in the area of land use 
planning. Manuscriptsof research results arc in process. 

t 

RS 7 9- 7-0 2 0 
5.006S. PLANNING. IMPLEMENTATION, EVALUATION 
OF REMOTE SENSING (PIERS) 
D.&. LICHY. US. Army. Cos ta l  Engin. Res. Center. Kingman 
mdg.. Fiwt /hlvoiir. Virginia 22060 ( 3 1% I ) 

OBJECTIVE To plan. implemcnt and evrluatc the state of 
art of remote sensing technology rehted to coastal engincering. 

APPROACH: Review rcsearch rchtcd to coastal engineering 
and implement whcre applicsbk remote sensing techniques. 
Evaluate the cost-effectiveness and relate to opention Corps 
needs. Develop algorithms for the UK of remote sensing in coastal 
engineering. This will involve multi-sensors evaluation such as 
LANDSAT. SEASAT. multi-spectral. laser and conventiond 
renal photography. 

SUMMARY: This work unit will enablc a more efficient use 
of remot6 sensing techniques in Corps projccu in the coastal area. 
Development of methodologies and a reference manual of remote 
sensing techniques will  be provided for w in coastal engineering 
projects and studies. 
SUPPOZTED BY US. Dept. of Defense. office Chief of 

Engineers. Corps of Engineers 
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~ ~ 7 9 - 7 - 0  22 
A Regionel Land Use Survey Eased on Remote Sensing and Other 
Data: A Report of a LANDSAT and Computer Mapping Project, 
Volume 2 

Federation of Rocky Mountain States, Inc., Denver, 
Colo.*National Aeronautics and Space Admtnistration, 
Greenbelt, Md. Goddard Space Flight Center. 

AUTHOR: Net, George: Mutter, Douglas L. 
E0884J2 Fld: 88 ,  93A, 48 GRA17810 
Apr 77 117~ 
Contract: NAS5-22338 
Monitor: NASA-CR-15S611 
Original contains Imagery. Original photography may be 
purchased from the EROS Data Center, Sioux Falls, S.D. 

Abstract: The author has identified the folJowing signiticant 
results. The project mapped land use/cover classifications 
from LANDSAT computer compatible tape data and combined those 
results with other multisource data via Computer 
mapping/compositing techniques to analyze various land use 
planning/natural resource management problems. Data were 
analyzed on 1:24,000 scale maps at 1.1 acre resolution. 
LANOSAT analysts software and linkages with other computer 
mapplng software were developed. Significant results werQ also 
achieved in  training, Communication, and identification of 
needs for-developfng the LANDSAl/computer mapping technologies 
into operational tools for use by decision makers. IPortions 
of this document are not fully legible) 

Descriptorst *Land use, Regional planning, Thematic mapping, 
Resources management, Rocky blountains(N0rth America), Arizona, 
Colorado, Utah, Wyoming, New Mexico, Montana, Earth Resources 
program, Computer techniques 

Identifiers: Remote sensing, NTISNASA 

E78-10071 NTIS Prices: PC AOG/MF AOt 

.Final rept. 
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~ ~ 7 9 - 7 - 0  2 3 
A Regional Land Use Survey Eased on Remota Sensing and Other 
Data: A Report on a LANOSAT and Computer Mapping Project 

Federation of Rocky Mountain States, Inc., Denver, ColO.*NASA 
Earth Resources Survey Program, Washington, D.C. 

Flnal rent. 
AUTHOR: Nez, George: Mutter, Doug 
E0884J1 Fld: 86 ,  93A GRAI7810 
Apr 77 1% 
Contract: NAS5-22338 
Monitor: NASA-CR-165610 

he author has wing significant 
results. New LANOSAT analy kages with other 

puter mapping software were developed. Significant results 
chicved in training, Communication. and 
of naeds for develoaing LANDSAT/comouter! 

ping technelogies into operational 001s for use by 
is ion makers 

Descriptors: *Land use, Arizona, Colorado, Montana, New Mexico 
, Utah, Wyoming, Rocky Alountaini(North America), 
Resources program, Thematic mapping, Digital data 

NT ISNASA Identifiers: *Rocky Mountain Region(Unitee States) 

E78-10070 NTIS Prices: PC AOZ/MF A01 
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RS 79- 7-02 4 
A Regional Land use Survey Based on Remote Sensing apd Other 
Data: A Report o f  a LANOSAT and Computer Mapping Project, 
volme 3 

Federation Of Rocky fflountain States, Inc., Denver, 
Colo.*National Aeronautics and Space Abm{nistration, 
Greenbelt, Md. Godaard Space Flight Center. 

Final rept. 
AUTHOR: Nez, George; Mutter, Douglas L. 
EQ804J3 F1d: 88, 93A, 48 GRAI7810 
Aug 77 761p 
Contract: NAS5-22338 
Monitor: NASA-CR-1,56676 
Orfginal contains imagery. Original photography may be 
purchased from the EROS Data Center, Sioux Falls, S.D. 

Abstract: The author has identified the following significant 
results. The project mapped land use/cover classifications 
from LANOSAT Computer compatible tape data and combined tPose 
results with other multisource data via computer 
mapping/compositlng techniques to analyze various land use 
planning/naturaI resource management problems. Data were 
analyzed on 1:24,000 scale maps at 1.1 acre resoluCion. 
LANOSAT analysis software and linkages with other CmPuteP 
mapping softwa6e were developed. Significant results were 3150 
achieved i n  training, communication, and identification of 
needs for developing the LANDSAT/computer mapping technologies 
into Operational tools for use by decision makers. (Portions 
of this document are not fully legible) 

Descriptors: *Land use, Regional planning, Thematic mapping, 
Resources management. Rocky hlountains(Narth America). Apizona. 
Colorado, Utah, Wyoming, New Mexico, Montana, Earth Resources 
proQram, Computer techniques, Digital data, Oata processing 

Identifiers: Remote sensing, NTISNASA 

E78-10072 NTIS Prices: PC A99/MF A01 

RS 7 9- 7-0 2 5 

Mapping Land Cover from Satellite Images: A Basic, Low Cost 
Approach 

Missoupi Univ., Columbia. 
AUTHOR: Elifrits, C. 0 . :  Barney, T .  W . ;  Barr. D. d.; 
dohannsen, C. J. 
E1112H4 Fld: 8 8 ,  481 STAR1608 
Jan 78 24p 
Rept NO: NASA-CR-2952, M-247 
Contract: NAS8-31767 
fflonitor: 18 

Abstract: S i m p l e ,  inexpensive methodologies developed for 
rnavping general land cover and land use categories from 
LANDSAT images are reported. One methodology. a Stepwise, 
interpretive, direct tracing techniuue was developed througn 
working with university students from different disciplines 
with no previous experience in satellite image interpretation. 
The technique results in maps that are very accurate in 
relation to actual land cover and relative to the smll 
investment in skill, time, and money needed to Produce the 
DPQdUCtt. 

Descriptors: +Land use, WMaOping. LANDSAT satellites. Remote 
sensors, Aerial photography, Low cost, Photointerpretation 

Identifiers: Remote sensing, NTISNASA 

N18-17436/3ST NTIS Prices: PC AOZ/MF A01 

L 

110 



RS 79-7-0 26 

The Inventory and Distribution of Water and Associated Land 
Resources ln the Garrison/Devile Lake Region of ND: An 
Application of Resource Data ACqUiPed by ERTS 

North Dakota Water Resources Research Inst., Fargo.*Offica of 
Water Research and Technology, Washington, DC. 

Completion rept. May 75-May 78 
AUTHOR: Mower, Roland 0. 
FOO63H4 Fld: 138, 8H, 48G GRAI7901 
May 711 28p 
Rept No: WI-221-047-78 
Contract: 01-14-34-0001-7072 
Project: OWRt-A-047-NOAK 
Monitor: OWRT-A-O47-NDAK(l) 

Abstract: This study was designed to inventory and spatially 
analyze water ana Iand'Pesources in tho Garrison/Oevils Lake 
Region of North Dakota using resource data ocqutped by ERTS. 
Preliminary land use studies in Mercer County involved the 
interpretation of black and white. and color infrared (CIR) 
aerial photographic imagery (1:24,000), a LANDSAT color 
composite image (1:250,000). a Mead Dijit Graphics Generator 
(DGG) image (1:225,000), and a Uead Digital Laser Printer 
(OLP) image (1:600,000). Subsequent land use/land caver 
research in the Devils Lake &sin has included the 
interpretation and analysis of LANDSAT computer COmPatible 
tape (CCT) data. The results of this study, in both tabular 
and graphic format, have been made available t o  various 
planning agencies in North Dakota and to all soecial task 
force units established by the Devils Lake Committee. 

Descriptors: *Deviis Lake Basin, *Land use, Water resources, 
Infrared mapping, Color photography, Scientific sateitites. 
Assessments, Management, Watersheds, Hydrology, Image 
processing, North Dakota, Remote sensing 

Identifiers: Mercer County(Nortn Dakota), LANDSAT Satellites, 
NTISOIOWRT 

P8-286 091/4ST NTZS Prices: PC A03/MF A01 

RS79-7-02 7 
Application of Remote Sensing Data to Surveys of the Alaskan 
Environment 

Alaska Untv., CoILeqe. Geophysical Inst.*NASA Ear th  Resources 
Survey Program, Washington,.D.C. 

Annual rept. 1 Jul 74-30 dun 75 
AUTHOR: Miller, J. M.; 8elon, A. E. 
E1005E4 Fld: 938 47811 
30 dun 77 224p 
Grant: NASA-NGL-02-001-092 
Monitor: NASA-CR-155731 
Original contains imagery. Original photography may be 
purchased from the EROS Data Center, Sioux Falls, S.D. 

Abstract: No abstt-act availaale. (Portions of this document 
are not fully legible) 

Alaska, Envlronmental monitoring, Soils, Land management, 
Forests, Vegetation, Earth Resoorces program, Lend use. Data 
acquisition, Inventories. Data processing, Photointerpretation 

Identifiers: NTISNASA 

€78-10077 NTIS Prices: PC AlO/hlF A01 
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RS79-7-028 

' .  

1515436 Hi392eN4 I D  NO: 78-3665772 look Cit: 78013834 
A regional land use survey based on remote sensing and other 

data :: Quarterly report fop period April 10-duly 10, 1975 / 
George Nez. -- 
Nez, George 
Goddard Space Flight Center.: Federation of Rocky Mountain 

States. 
Denver, Cola. : Fedwation of  Rocky Mountain States, i i ,  

12, .lo. leaves : i l l .  -- 1975. 
HT392. N4 
780 13834 
Note: Project no. NAS 5-22338: prepared f o r  Goddard Space 

Series: U.S. National Aeronautics and Space Administration. 

Source: OTHER US Doc Type: MONOGRAPH Location: DC0 
Cat Codes: 1005 
Descriptors: Regional Planning: United States.: Remote 

Flight Center. 

$NASA CR : 3233 Search: 19750000 

Sensing Systems. 
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RS79-7-029 A METHOD FOR DRAWING SLOPE MAPS FROM A E R I A L  
PHOTOGRAPHS 

Anselmo, V.; Godone, F.; SOC. Geol. I tal .  B o l l . ,  V 95, 
NO. 1-2, p. 75-79, 1976 

N o  abstract available. 

RS79-7-030 THE USE O F  THE LANDSAT IMAGE-ENHANCEMENT METHOD 
FOR LAND-USE MAPPING O F  WINNIPEG, MANITOBA 

H a t h o u t ,  S.: G r e a t  P l a i n s - R o c k y  M t .  Geogr. J., V 6 ,  N o .  2 ,  
p. 239-245, 1977 

N o  abstract available. 

RS79-7-031 LAND USE MAPS; THE RESULT O F  A SEMI-AUTOMATIC 
ANALYSIS O F  FALSE COLOR A E R I A L  PHOTOGRAPHS 

Maurer, H.; D o r i g o ,  G.; Geogr. H e l v . ,  V 33, N o .  1, p. 25-28, 
1978, A v a i l a b l e  i n  French 

N o  abstract available. 

RS79-7-032 GEOGRAPHIC INFORMATION SYSTEM DEVELOPMENT I N  THE 
CARETS P R O J E C T  

Mitchell ,  W.B.; Fegeas, R.G.; F i t z p a t r i c k ,  K.A.; e t  al.;  
C e n t r a l  A t l a n t i c  Regional Ecological T e s t  S i t e  (CARETS) 
Project, F i n a l  Report, V 4 ,  7 1  p., 1977, USGS, R e s t o n ,  VA, 
Cosponsored by NASA 

N o  abstract available. 

RS79-7-033 USE O F  TOPOGRAPHIC DATA FOR LAND-USE LAND-COVER 
I D E N T I F I C A T I O X  BY L2lNDSAT IMAGERY 









Rs79-8-001 RS79-8-005 
N78-30645# CECManoni Eiacyonitt Ltd, Chelmsford (Eng- 
land). 
DEFINITION OF A GROUND CAR PROCEGGOA FOR 
SEASAT-A Firuf Report 
A. 6. L Ellis. S. R. Brooks. ~ n d  W. 1. Welford (Imp. bll. of 
Sei: and Technol.) Park €SA 1978 194 p rek 
(bntna ESTEG3154/77-NL-HP(SC)) 
tESA-CR(P)-1060) Avail: NnS HC AOS/MF A01 

Results are presented of the defvlltion study for J ground 
Synthetic Aperture Radar (SARI processor for Seasat-A. Tho 
ground processor ia required to accept both SAR a d  ruuliary 
data and any oxtamal control signals. It must comprou W 
SAR dsta in both nnge and azimuth in order to produce image 
data at tha output. preferably an cDmputersompatlMe tape. Three 
options have been considerad for the ppoceuor. and J genoal 
purpose w a y  processor. The preferred rdution is Ihe array 
pmcessor in view of ia flexabditv. However. IZ b the most Coulv 
solution and also will requm W R W J ~  changes. €SA 

N7s-31438*# Purdua Univ.. Wayatm. I d  tab. for Applkatiom 
of Remote Sensing. 

PARAMETERS OF MULTlSPECTRAL SCANNER SYSTEMS 
FOR REMOTE SENSlNG 
L R. Wiswell and George R. Cooper. Prindpal Inwuigaton Jun. 
1978 195 p refs €REP 

ANALYTICAL rrcntuiauEs FOR THE m o r  oc SOME 

(Contract NAS9- 15486) 

EE-TR-78-28] Anif: NTlS HC M / M F  A01 CSCL 050 
(€78-10200; NASA-CR-161827; LARS;TR-061378: 

The authar has ~d.ntifid the lollowing r igni f imt msutts. 
The concept of avenge murwl information in the receimd rpKtral 
random piwcesa *trout the spectral 8~ene was develop8d. 
Tochruques meMble to implementaticn On digital CamPutOr 
were Jtso dJVOlOpd to make the nquitod JvCragO mutual 
information calculations. Those techniques required idenhficnlon 
of models for the spectral response pmcast of .cones. Stochasti 
nadeliip techithues were adapted for use. These technuaues 
wen dsmonsuamd on empima1 data from wheat and vegltatron 
scenes. 

RS79-8-006 
N7&30640# Renuclaer Polwxhntc Inn.. Troy. N. Y. 0- 
of Electrical a d  Syctems Engmn8er1ng. 
SOME NEW MAP DATA ENCOOING GCMEMES In- 

RS79-8-002 
N7S-1- Lm Alamos Scientifii Irb, N. Max. torim Repon 
SOME TECHNIQUES FOR OIGlfAL PROCESSING. OISPLAY Herben Froeman 1978 11 p refs 
AN0 INTERPRETATION OF RATIO IMAGES IN MULll. (Grant AF-AFOSR-2937.76) 
SPECTRAL REMOTE SENSlNG (AO-AC54853: AFOSR-78-0946fRl Avail. NTlS 
G. W. Wcduung ~ n d  J. a. BreaUlwe 1977 9 p refs Pnsontd HC AO?/MF A01 CSCLO9/4 
J; the Intern. Opucal Computing bnf, San D i .  Calif'.. 16 Some naw schemes for encoding map data we introduced. 
1977 Th. schemes can be mgsrdrd 8s gemrslnrtions of the wdl 
(bn t raa  W-7405-0ng-381 known 8drecWn chain codin0 scheme. Instead of being limited 
(U-UR-77-1877: bnf-7708M-11 AVJ& m S  to 8 rypet of links for rpprowmahng a awe.  the new achemas 
WC AOYMF A01 possass 16. 24. 32. 48. or even more link types. The new 

A simple mathematrut interpntatlon of me pmwma of schemes permd increased lllloomMss of mpresecation. oxhibit 
im8geS derived from LANOSAT and othor eources Of greater pracnm. and n w ~ m  ku p m ~ 8 ~ ~ 1 n g  trme for comparable 

multispectral imagery C presented A rpectral rignnuro ia defined ruotutmn Man present mnhodr. Author (ORA) 
which is well representad by a m  of pain of s p a n l  bands 
arid can be elated to tha problem of dunsnng a d  umumnreed 
leamtng. Some practrul problems aroing in me gemration of 
LANOSAT at10 images wem consrdered. J& an offeme. rrmpte 
method Ibr mductlan of the &ynemi range of such m g e s  8s 
presented dong wnh digad image proeruinq oxamptes. DOE RS79-8-00 7 

N78-30646# Deutsches GoodJettsches Fors~hungsinstrmt. 
Munich (Wen Germany1 
THE PHOTOGRAMMETRIC BUNDS AWUSTMENt AN0 
THE RESOWTION OF LARGE NORMAL EQUATIONS 
SYSTEMS Ph.0. TIIMis - Tach Hochrchule 0srrn.udt West 
Gar. [DIE PHOTOGRAMMETRISCHE 8 W N D E U U S  
GLElCHUNG UNO OIE AUFLOESUNO GROSSER NORMAL- 

Kurt Haag Bayerlrhe Akad. der Wss. 1977 114 p refs k, 
GERMAN 

RS79-8-00 3 
NtS-tlS6S'Q Natmnel Aeron8utiCS and Space Admmutratron 
Langlw Rereanh Center. Hampton. V I  
AHALWICAL MODELS AN0 SYSTEM TOPOLOGIES FOR 

tLASSIFICAllON HC AOG/MF A01 
Fnednch 0. Huck. Stephen K. PJrk. Ernest E. Bumher. Jnd w 
bne Keily. IV Aug. 1978 39 P refs 
(NASA-Tv-787gS) Avail: NTIS HC AOS/MF A01 CScL 148  

Simple analvtuxl models are presented Of the ndiometnc 
JXI statistteal processes that am rnvolved *n mdtWeCtfa1 data 
wcquisttion ana dassificenon. AIro presented are barn w t e m  
tomlwies which combine remote sensing with data elasSifIUtiOn. 
These models and topologet offer a prelimirary but systematic 
step towards use Of 
multspectral data acqui 

GLElCHUNGSSVSTEMEl 

REMOTE MULT1SFECTRAL DATA ACQUISITION AN0 (%-C/OiSS-232; ISBN-3-7696-9288-8) Avail: M I S  

The 8pplcDtKwI d bundle rdiwtmem to photOgnmMW h 
discussed. Approaches dealt with indude a functmnal .nd 
rtOchamc modal. tb roprasantanon equation 8nd the rotatton 
maoU, aochanic propen~~s of Ma unage coordinates. and the 
taking into account of failures in Ihe lemstnal pass points T-. 
t9uBM)n md the matnx a1Nctures of bundle adiusrment 2"- 
their appli iatm in bundle rdiustment program lire discusse: 
Algonthms for solving linear equatlan syr:ems. and the appk,  
tWnS known so far in photogrammety. are ru?vayed. Var#oi. 
prUCOduns for the direct 8olving of large linear rquatlan rystcr.  
with sparsely occupibd coef!icient !natnws are discussed. €5 

Camoos (Eraziil. 
STUDY OF GEOMETRIC OISTORW 
IMAGES 
Nelson OderurParada. Pnnciprl Imrestlgator. Wilson Cur 
C. Oasitva. Jose Carlos Mala. and Luis Oanilo Oamasceno Fomire 
Jim !978 81 o refs In PORTUGUESE; ENGUSH summary - -. . . - . - - 
Swnsored by N i S A  ERTS 

NTlS HC AOOIMF A01 CSCL 058 

report. 

& (€79- 10161 ; NASA-CR-157371: INPE-1286-PEJ 1401 Avatk 

There are no author ldentified sigrufcant results in this 
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RS79-8-008 RS79-8-011 

N78-31616l Deutscha huschungs- und Vemudrramtalt her  
Luft- und Raumfahrt. Obeqafaffenhofen (west G m n v ) .  lnst 
fuer Oynenuk der Rugsysteme. 
THE COVERAGE FIELD OF EARTH OBSERVAflON 
SATELUTES AT WE EARTH SURFACE. DESCRlPnON 
OF THE COMPUTER PROGRAM COFi {DAS UEBERDEC 
K U NO SF EL0 E RDBEOBACHTENOER SAT€UTEN AUF 
DER ERD08EAPUECH& BESCWREIBUNG OES RICH- 
NERPROGRAMS COFll 
E.+Fntz Jochim and W. Powlik 1977 66 p refs (n GERMAN: 
EUGUSH wmmay Report will atso ba announcad u wanslation 

(DLR-IB-S52-77/40) Avail: "TIS HC AO4/MF A01 
FORTRAN 4 a computer program which generates 8 

geographical coordinates or latifuds-mean solar time printer plot 
Of covarage hdd and CWengo mmC~ of lftwmh O h m a t h  
satellite is descnbad. Any nadir angle and hrrf width of th. 
perpendicular to the irajcaorv scanning sensor may bo seiactd 
Repeatedly cowmd mgions am characterized & dinerem output 
characters. thr presamrtion mry ba I imM on certain bcrl 
&at time imewab Author ( E W  

(ESA-lT-487) 

RS 79-8-00 9 
mCr-tZ8288 Massachusetts kra of loch., Cambridge. & 
Imelliganca bh. 
SHADED PERSPECTIVE HAAGE OF TERRAIN 
Thomas M. Strat Mar. 1978 39 p mfs 

08/;n order to pertom, image u d v s k  o m  must haue 8 thomugh 
understanding of how images M formed. Thii memo presnnta 
m algomhm that pmducaa shaded perrpactive irnagas of tamin 
n a vehK1e to undersanding Ihe fundamentals of image fonnaoon. 
The tmage o ~ofiaructed usmg standard pmection equations 
along wah an efficient hiddcn-rurlece remow tochniaue. Tha 
image mensltv IS dculated usmg the refloctanc8 mop. 8 
eonvenmnt wry of daJcnhing the rutface reflection as a funenon 
of surface g r e d i a  I\rde horn its we as a rool toward 
undarstandmg image 8na- ?he algonthm has w e d  apptiia- 
MM of IU own. induding prcmding video uylut to a Riiht 
rmuktor. Author (ORA) 

fbmct N00014-76-C.OS43l 
(AO-A055070 AI-M-4631 Avlil: NTIS WC AQ3/MF A01 CSCL 

RS79-8-010 
N78-30534*# Nnlonal Aamnauctcs and Space Mminntratmn 
Marshall Space Riiht Center. Hunwdle. Ala. 
LOME OBSERVATIONS ABOUT LANDSAT DIGITAL 
ANALYSIS 
Roben R. Jwm. Jr. Aug. 1978 10 p 
(NASA-TM-781841 Ava4: NTlS HC AO3/MF A01 CSCL 058 

Several hvpomeseS concemmg IANDSAT data are analvzC0 
lheM hypo!heses am: 11) LANOSAT does not dncriminatr 
vcgetatmn rypas. but mostly sees chlomphyl and canow cover 
(2) A maiomv of the features in the ground S C ~ M  possess Iineanv 
pmpontonal amounts of c d o r  from each spectral band. (31 7~ 
data are continuous and as a mul t  them I no true rparabiiqh 
of ground scene featwar in the data. but some features Dotsess 
an excess of color in a panicular band pair. (4) There are miativev; 
few features present in the WearaI data. and these do ne: 
cornspond to the conventional definitnns that am used. ' 5  
Aside from seasonal effects. tn a datrlbutlonai sense ai' 
LANOSAT data am essentially the same. The only Lfference IS 
tha way the data are spatially arranged in the image. S.6 S 

A79-12279 Markov image modeling. J. W. Woods tR- 
laer Polytechnic Institute, Troy, N.Y.). I€€€ Tmsaacrionr on 
Automatic Conml, vol. AC-23. Oa. 1978, p 846950. 15 refs. 
Grant No. AF-AMSR-77-3361. 

The theory of twodimensional spectral factoritstion i s  nviewad 
in the context of recursive modeling. The roleof the Markov random 
field in recursive image modeling is then presented. Since spectral 
factorization in two or higher dimensions generally results in 
infinite-order factors, it is necessary to perfom Markov modeling 
after spectral factorization. T e  above conccpu are then applied to 
the  problem of Kalman filtering of images. (Author) 

c 

R579-8-012 
A79-12111 A rwtun for "tntting three-dimensionid 
measurements fium a stam0 pair of TV Y. Yakimouky 
(Miami, University. Miami, F W  and R. Cunningham (California 
Institute of Technology. Jet Propulsion Laboratow. Pmdena, 
Calif.). Campurer Graphics Md Image P m ' w ,  vd. 7, 197% p 
195-210.21 refs. Contract No. NASI-100. 

Obtaining accurate fhreedimemiorul(3-01 mCmement ~m 
stereo Pair of N cameras i5 a task requiring c a m  modeling, 
calibration. md the matching of the two images of a mal 10 point 
on the two N pictures. A system that models md -libram tho 
cameras and pair8 the lwo images of a nabworld poim in ttK two 
picturns. either manually or automaticallv, was implemnted at JPL 
This system is operating rd wavides thmdimcmional mcatu~b 
mnt resolution of plus or minus 5 mm at disuncn of b t  2 m 

1Author) 

RS79-8-013 
A7911752 utCr*riented &ta pnuo*-mq considerations in 
linear array apflicationr R. A. Tr3cy YUI It.  I #ill (Westinghouse 
Elcctric Corp.. 8aitinrore. &I.). In: Am*rir.iir !nuwty uf Photogram- 
metry. Annual Meetng, 44th. WdrhllyCO~I. l).lt.. I rbiiwry 26-Mad1 
4. 1978. Proceedings. (A79-11751 02 43) I..ilir th i ich ,  Va., Amcri- 
CM Suoety of Photogamnwtry. 1978. P. 'Jb iil. 

Past gcneratrons of remote sensors WI wiwcmit have used 
nwcbnicJtIy scanned mint drtmctois. Tu ww8 IIW t~quirements of 
flexibility, com~U(rcSS. bow WOWW. .IiU! ilhlh trkhility. future 
systems will make use of the Iolld S t d t t !  Illh* .iiiuy l~z~nology.  Line 
mly apylic;ltionr provide the user with iiniiy ~ I ~ ~ . I I ~ I ~  such as 
iinxeared dynamic range and geOrnellK %Jiilily Im also present 
them wth a uniqw set of prOCessiil9 ~ ~ I ~ i i i ~ i i ~ r l s .  Dark current, 
respoiiyvity variatmm. and thermal < l i l t s  wnt Im wrrected for 
t h o r n s  of individual elements. (Author) 

RS79-8-014 . 

A79-14175 # DIBIAS - The digitel image pmclKnng system 
at DFVLR, system design and applications. P. Nowak (Deutsche 
Forrhungs- und Varsuchunstalt fiir Luft- und Raumfahn. lnaritut 
hjr Nachrichtentechnik, Oberpfaffenhofen, West Germany). In: 
Image pmcc~sing - lnteractlons with photogrammetry and remote 
sensing: Proceedings of the Internationa! Symposium, Gnz,  Austria. 
October 3.5. 1977. {A79-1415103-3!51 Grar. Techntsche Universitat 
Grar. 1978. p 167-169. 

Attention is given to the design. hardware. software. and 
appliwtmns of the DlBlAS image processing syszern The -em. 
w h ~  does not require extensive operator training, Offart immediate 
data display on a d o r  television screen. The hardware wnsistsof an 
alphanumeric terminal and Ic-ard. a gaohic terminal. a flying- 
spot scanner to digitize transparencies fmm 30- and 70-mm film, and 
an electronic film recorder. The software is divided into five 
subsystems: elementary image enhancement. multirpecrral dasstfica- 
mm. dig!tal filtering, texture analysis. and pocessrng program 

S.C.S. 
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RS79-8-015 RS79-8-019 
A7847003 Standard Mesh compatible Landsat mapping. 
S. Tanaka. H. Kano (Remote Sensing Technology Center of Japan, 
Tokyo. Japan), and Y. Suga (Hosei University. Koganai, Tokyo, 
Japan). In: International Symposium on Space Terhnolcgy ind 
.Scmnce. 12th. Tokyo. Japan. May 16-20, 1977, Proceedings. 
1A78-47001 21.121 Chofu. Tokyo. N a i o ~ l  Aororpsce trbontory, 

A procedure is described tor rendering Landsat MSS data for 
Japan compatible with the Standard Areal Mesh established by the 
Japanese Statistics 8unau. fhe bask features of this Standard-Mesh- 
mmpatible Landsat map are that (11 the pixel featun is dmoa 
square. (2) the pxe l  wmber corresponding to the Mesh is the same 
in every image. and (3) tha radiometric value of MSS data is 
ntffifimtly preserued. 8J. 

1977. p. 605-610. 

RS79-8-016 
A79.ltft8 Enimationdatanion of Cbjm boundaries in 
noiy images. N. E. Nahi and S. WpbMora (Univenidad de b s  
Andes. Bogota. Colombia). IEEE Tmnuctionr on Automatic CM- 

ENG.7543423: Conma No. F33615-76C-1203 
Estimation of boundaries of objects in no* imqes is am. 

sidered when the obiem 8nd tha badqround are nnis tMly  
characterized. The mise i s  assumed white. additme. and Gaussian. 
Optimal recursive mimators in I joint mimationdetenbn context 
are derived. Appliurioo binary pictures are illustrated. /Author) 

w/, VOI. AC.23, On 1978. p 834846.23 ntr. NSF Grant NO. 

RS79-8-017 
A78.14182 + IIIMW~~OM ia digid hags pocarrlns A N. 
Williamson (US Army. Engineer Watelways Expariment Station. 
ViJtsburg, M i d .  In: Image proatring- lntennicnr with phew 
grammetry and remote sensing: Proceedings of the International 
Symposium, Gru. Austria, October 3-5, 1977.1A79.1415103-35) 
Graz, Technische Unicmsitit Gnz, 1978. p. 223-231. 

The image data processing wimt used bv the US. Annv 
Engineer Waterways Experiment Station is describad induding thr 
POP-15 computer and the r l w c a l  dnmr.typa 
filmscanning and film-writing lynem. A technique is prawntEd tor 
producing wrpended material distribution map an the basis Of 
spectrum matching. Methods for datening rimcdepndem chanocs 
are described Attcmion k given lo Ute use of eolw mmpo*tes fOr 
the visual interpmabn of changa and to the &@tal compsr 
Landsat scene% 

RS79-8-018 
A79-14174 # Digital detection of linear features in satellite 
imagery. L. Momoto llBM %ah. Madrid Scientific Center. Madrd. 
Soain). In: Image processing - lnteractionswith photogrammetw and 
remote sensing; Proceedings of the International Symposium. Graz, 
Austria. October 3-6, 1977. (A79-14151 0305) Grat. 
Univerutat Grat. 1978. p. 149-153. 

A set of dgorithms is presented designed to loca 
curves in multispectral images and to connect those linear features 
with dent id  characteristics (Le. radiance kvelrt. The user runs 
interactively the set of algorithms in tequentul order starting W4th a 
line and a curve detectm and ending with a line following @lgorithm. 
The line and curve detection algorithm uses local operators to first 
enhance linear features in the input image and, second. associate a 
vector to every pixel belonging to those features with a magnitude 
and direction relared to the m x m neqhbonof that pixel through a 
template-matching process. The algorithm has been applied to bcate 
the drainage network of rivers in Central Spain using Landsat 
multispectral images. (Author) 

A7842692 Talevidon techniques in bnepe procrrring. T. 
H. Williams, A. M. Ue, and M. E. Earnett (Imperial College of 
Science and Technology. London. England). &ria Acts, vol. 25. 
Aug. 1978, p. 839-849.5 nfs.  

The mlution of a singleehannel video-pmccning system is 
&scribed. together with the design and operation of a related 
fourchannel innrumant. The incorporation of this system into a 
video-rate interactive multirpecual dassifier for nmote (Author} seenciw 
imagery is discussed. 

( 1  

Rs79-8-0 20 
A79.t Ealloon Altitude MoYaic Ribsunmcnrs 
JEAUMI Program W. 0. Weppner (USAF, Spa= ad Missiles 
Systems Organization, b s  Angeles. Calif.). In: Modem utilization of 
infrared technology 111: Civilian and military: Proceedings of the 
Third Seminar, San Oiego, Calif., August 25. 26, 1977. (Am- 
1206702-35) Bellinghim. Wash., Society of Phato-Optial Instru- 
mentatton Engineen. 1977. p 4144: O i d o n .  p 44. 

The Balloon AItttude Mosaic Msasuremena Program (BAMM) is 
designed to make temporal. spatial. urd rFearJ measuremnts of 
wth backgrounds in the mfrared The meawnments obtained fmm 
EAMM will wppon mother SAMSO developmnt. th8 Mosaic Sensor 
Program. The measurements will be made from a stabilired balloon- 
borne platform at 100.000 k. Jtitude. Scenes P be ViCMd am 
background sources such as eimn clouds, high altitude lakes and 
snowfidds. ocean effects (glitter, Imdlsea interface), and temporal 
buildup of cumulus clouds. EmPhaSk wit1 be on obtainkq thaw 
measurements a t  low sun-scattering angles. The innrumem mnda 
of a 27.miaon rdiometer. a ZJ-5.5-rnkron interferometer. and a 
N camera tor red-time viewing and pointing. Four-bv-four dement 
mosaic r n y ~  will be the focal @uws for the radiometer md 
interferometer. Per-element molutton is  1 kilomster a t  nadir. Seven 
flights a n  planned. each approximately ten hours duration, begin- 
ning in January 1978. (Author) 

M79-8-021 
A79-14171 = Qlanufkation of the changes of I.- inas by 
comparing the frequency dimbutions of digital im8ge% R. 
Lepurhitz (Wien. Technnche Universltaf Vienna. Austrte). In: 
Image processing - intenctiom with photoqrammetry and remote 
sensing; Proceedings of the fnternationaf Symposium. Graz. Austria, 
October 3-5. 1977. (An-14151 03-35) Graz, Tcchnirche Universitat 
Gar. lB78. p 131.133. 

A procedure for classifying changes in an area using two digital 
Lanrkat MSS images is presented One image is taken before the 
change (e.9. snow-fall), the other after. Changes are detected using 
the frequencv distributions of the grey values of corresponding 
pixels. The procedure i s  applied to one pair of Landsat imqes of 
Two1 to map the ww-cover.- (Author) ' 

_ .  

E79-8-022 
cal decoding of satdlitehfne synthetic . E. Earnett. R. W. Smith. and W. 1. Wdford 

(Imperial College of Science Nwl Technotogv. London. England). 
Oprica A m .  vol. 25. A q .  1978. p. 707-714. 

The optical decoding of synthetic apertura radar caned on an 
aa~th-orbiting satellite i s  discussed. Restrictions on the Peak power 
available for the n d a r  pulses are considered. It is noted that since 
satdlites travel in an inertial orbit relative to fixed stars. the earth's 
diurnal rotatlon creates transverse terrain movements relative to the 
satellite path. ICs 

rrJ 
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RS79-8-023 
A7S-14151 Image proasring * tntmctiom with photo- 
mmmerry and rcmote raming: Pmceedings of the lntomational 
Sysnpotium. lechnische UnivenitSt Grit. Gmz, Austria, October 
36.1977. Symposium wuppcrted by the Amr im Solar and S p r a  
&mq. Federal Ministry for Science and Research, US. Amy. et al. 
Mitad by F. W. Leberl (Gnz. Technitche Universit3it. G r a ~  Aunr*ol. 
Gnz T e c h n i i  Uniirsitin Graz (Geod3itisches Institut, Mineilun- 
gen, No. 291, 1978. 242 p. 810.00. (For individual items see 
Am14152 to A79-14182) 

Papm am pmsented on such topics as the multltemporal 
malfir of ladsat data and change detection. multirpemal dasufi- 
carion of tidal Imds, the cadastral localizing of aop imentoria 
obtained by remote sensing, information wrabn from digital 

of the 4Mh ud planets, and lad-we mapping techniques. 
bnsidwation is also given to multitemporal8~Iysk of Ladsat data 
for the inventory of fmplar gmws in Northern Italy, digital detect- 
of linear features in satellite imagery. and i m c t i v r  digital image 

8.J. pocerring of Landsat data for geological analysis. 

RS 79-8-0 2 4 
A7914170 f Photographic spectral signaturn - A naw tool in 
the image procauing of tha tolu colour or dour transpawnck G. 
M. Lechi (CNR. lstituto per k Geofisii delh Litorten. Milan. Italy). 
In: #map processing - lmntctions wth photogrammotrv and r m t e  
senung; Proceedings of the lnternational Symposium, Gru. Austria. 
October 3.5, 1977. ~A79.1415103-35~ Gnr, Technische Univerritat 
Graz. 1978. p. 127.130. 

The article discusses a concept of rpmral  signature 8pplbble to 
the image processing of false color or color transparencies. The image 
to be analyzed is scanned by an Optronia Photomation machiha 
which reads an image with three different spot dimension& Three 
matrices a n  thus obsined urd statistical distributions am deter- 
mined of the photographic densities of blue. green. and red 
Computing algorithms are applied to selenad data in order to 
correlate the data of the thme bands. The results may be reproduced 
by means of a standard computer prinmut or. using the Photomarion 
machine. in the ex8ct scab of the origin81 sc8nned data. 8C8 

iis79-8-025 
A79-120% 1wo.dimCmional image coding cniao- 
adaptive picruremtuencing IImnPSJ. A. E. LaBonte (CMtmI Data 
hp . ,  Digital Image Svstems Bv., Minneapolis. Minn..). In: Appliu- 
tiom of digital image processing: Roeredings of the International 
Optical Computing Conference. San Dicgo. Calif.. August 25. 26. 
1977. lA79-1200302-35) Bellingham. Wash.. Society of Photo- 
Optical Instrumentation Eng~mers. 1977, p 94106. Convut NO. 

Mi--Adaptive Picture Sequencing (MAPS). a computationally 
efficient mntrast-adaptive variable-resolurion digital image coding 
technique. is described. Both mmpnssion and decompression involve 
only integer operations with no multiplies or explicit divides. The 
compression step requires less than 20 operations per pixel and the 
decompression step even fewer. MAPS is based on the mmbination 
of a simple vision heuristic and a hiyhly nonlinear spatial encoding. 
The heuristic asserts that the fine detail in an image is Mticed 
pimarily when it is sharply defined in mntrast while larger more 
diffuse features are perceived at much lower mntrasrs. The a?ding 
scheme then exploin the spatial redundancv implied by this heuristic 
to maintain high rerolution where sharp definition exists ud to 
reduce rmlution elsewhere. Application of MAPS to several imagery 
types with compressions extending to below 0.2 bits per pixel b 
illustrated. (Author) 

F 3ffib2-76CQ350. 

RS79-8-026 
A79-12011 New developments in dg'kal image processing 
display. J. N. Lata (Science Applicatmns. 1%. Arlington, Va.). In: 
Applications of digital image processing: Proceedings of the Interna- 
tional Optical emputing Conference. San Oiego. Calif., August 25. 
26, 1977. (A79.12003 02.35) Bellingham, Wash., Society of Roto- 
Opticol Instrumentation Engineers, 1977, p. 164-171. 

Display devices which accept larga arrays of digital data for 
spatial visual prrsentation ua considered. Trends in display system 
u e  examined. New developments are related to the containment of 
8S many fUnCtiofIS 8S possible within the display ioelf. an ability to 
handle much krger data arrays. wide dynamic range data. and the 
construction of arbitrary boundary image mosaics from two or more 
imager. Details regarding the new display technology m also 
mnsidend, giving attention to color and monochrome display units. 
memories which utilize MOSRAM and CCD's technologies. the types 
of spatial data processing, the display microcomputer. questions of 
data handling. g8phia md ovarlays, display interaction. and aspects 
of dynamic image prarntation. G.R. 

" 7 9 - 8 - 0 2 7  

A79-14176 I A branched d a o i f i i n  rynam applied to 
@ pmbkms in multispecual dam d y s i s .  f. Qutd (Karlsruhe. 
Univerdtat. Krluuhe. W m  Gamanyl. la Image processing - 
Interactions with phDtogrrmmetry ad remote sensing; Pmccedings 
of the International Symposium, Gnz. Austria. October 3-5. 1977. 
(A79-1416103.35) Graz, Tachnische Unimsitit Graz, 1978, p 
171-174. Research rponsond by the Bundesmininerium Or For- 
 hung und Technologic. 

A branched duufiurmn algorithm is applied to data mllecccd 
with a 1 l-channd multispectral scanner during flight over east- 
strips in the Rhine Vally. At  e u h  branching point in this algorithm 
a plctwa element is dassified into one of w possible d a m .  
Separation criteria can be selected independently of the cnteria used 
R branching points. The procedure and results are discussed with 
attontmn to scan-angie effects, multidate clasification, and texture. 
It is suggested that the hqh flexibility of the described system 
permin app l i i t i on  to dauifiition t8sks for which the maximum 
likelihood rlgororiohm or unsupervised techniques are unsuitable. 

(Auttur) 

RS 79 - 8- 0 2 8 

A7911764 $ Effear on nnrltispcetrd radkmetq or d o e -  
tion from adjacent ternin and subsequent atmospheric scattering 
over the obiect pixel - ad their dimination. J. Otterman (Tel Aviv 
University. Tal Aviv. Israel). In: American Society of Photogram 
metry. Annual Meeting, 44th. Washington, D.C. February 26-Ma& 
4. 1978. Proceedings. (A791 1751 02-43] Falls Church. Va, Ameri- 
can Society of Photogr8mmetrv. 197% P. 363372 Research 
supported by the U.S-lsrael&Wtiod Sciem foundation. 

An analytical formulation is presented for the nadir radiance. s 
measur$ fmm a srrallite. The solution is based on the single 
scattering-approach to the radiative transfer through a turbid 
atmosphere, bounded by a Lambert surface. In the solution, two 
terms can be identified PT due to a reflection from the vlcinity of the 
obiect pixd and. respectively, (11 w a r d  scattering to the satellite 
above the obiect pixel and (2) downward scattering to the object 
pxel. The f im  term can be regrded as due to a cross-radiana effect 
and the second Y) 8 cmn-irradiance effect. It is shown that th. 
aorr-rrdiance term is the more important OM. The wntribution to 
this term of an annular reflecting area as a functlon of distance fmm 
the obfect pixel is given in terms of appropriate functions and 
plotted. The feasibility of eliminating these spurious effects by 

iAuthor) appmpnate data processing i s  dircuaed. 

L 
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RS 79-8-0 29 
tmerdiriplinary application af the 'DIBIAS' 

dqital image pmccrsing -em to geological ud maritime problems. 
K. A. Ulbr*M (Douirhe Farrchungs. und Versuchsanrult Wr Luft- 
und Raumfahrt. Inrtkut tib Nachrichtentechnik. Obrpfaffcnhofen. 
West Germany), P. Hoppe lBundesanstalt fiir Geowhenschaften und 
Rohrtoffe. Harmer. West Gerrnanyl. and 0. Schmidt (Deunchet 
hydrographicches tnnitut, Hamburg, West Gamany). In: ln?age 
processing - lntsactbns with photogrnnmevy ud remote sensing: 
Proceedings of the InterMtbml Symposium, Gnt. Austria, October 
35. 1977. (A79-1418103.351 Graz, Technirche UniversitAt Gru. 
1918. p 215-218.7 ref+ 

The digttal image processinp rynem OlBIAS has been developed 
for the evaluation of multispectral imsges, including those from 
Landsat. This paper discuses the appfiatan of the OlBlAS rvstem 
to several examples of geological and maritime imageryof such areas 
as: (1) deserts in the Sudan and mountainous regions in Momffo. (2) 
Lake Constance and the Rhine estuary. and (31 the Baltic Sea. EJ. 

Rs79-8-030 
A79-14178 B Evaluation of mullir#cprl rrnner data by 
kbnd methods. W. Scheider. R. Polak. and P. Schattsehrteidar 
[SPACETEC Datengewinnungs GmbH und Ca. Vianna. Amrial. In: 
Image processing - interactions with photogrunmetrv and remote 
sensing: Promdings of the International Symposium, Gru, Austria. 
October 3-5.1977. tA70-141510335) Grar. TIEhnische Universitat 
Gru. 1078, p- lS lSa  S refs. 

The paper describes hvbrii automanc danif iut im scheme for 
proresing data from an analog muitispectnl scanner. The procedure 
irnrOlves v i w l  inspection of film recordings of selected channels: 
almronic analog processing of the scanner data for the visually 
selected mas; mphiffkated and fkxrbk piocruing of the small 
quantity of data obtained after the malog averagtng operations. The 
pocedurat steps following visual selection &xvKtMn of spectral 
and textural descriptors: conaction of the effects of vaying.rcan 
angle, sun angle. and nmospheric conditions: and digital d a s i f i o  
tion of each sample area by arbdiuidiw the descriptor space bv 
hyperplanes - are described (Author) 

RS79-8-031 

~ 7 s i a n  

ering equations, one 
ther along the veflical dimion. 

irecursive filter can be implemented by first trrmbrming me 
image data along OM of i t s  dimensions, say column, md then 
mursive filtering along ea& row independently. The nonrecursive 
filter leads to Fourier domain Wiener filtering type transform domain 
algorithm. Comparisons of the different PDE model filters are made 
by imdementinq them on a u a l  image data. Performances of these 

are dtwssed. (Author) 

RS79-8-032 
A7851617 Cr Exploiting spectral, rpatul urd 8emamic  ut 
min ts  in the segmFntation of Wsat  images. 0. W. Starr md A K. 
Mackworth (British Columbia, University, Vancouver. Canada). 
tRemorP Sensing Science md Tdtnology Symposium, Ottawa, 

vol. 4. Aug. 1978. p. 101.107. 17 ref+ Rosearch supported bv the 
National Research Council of Canada. 

A critique of traditional classification techniques for landsat 
images and consideration of m e  scene analysis techniques. uploit- 
ing spatial oqanization and meaning. iead to a (ICW rpprosch to 
computer programs for Landsat image undemanding. To justItV this 
approach, a program that combines modifiad maximum likelihood 
techniuues with intemretationcMaolled ngion merging methodr to 
interpret forest m e r  in Landsat images is detaihed. For compuiron 
purposes, a pun upentired dassifier using the same data made 43% 
more rrmn ad plodoced J legmentation twice IS somplcx. (Author) 

mads, F8b. 2l-23, 1977.1 &I lUd /b  Journal O f  Remote senzino. 

Rs79-8-033 
A7848003. Photographic mtnn mhancement of Land- 
sat imagery. A. G. Best and J. R. Smith (South Dakota State 
University, Brookings. S Oak.). Phomgmeaie Eoqheainp md 
Remote Snwhg, vol. 44, Aug. lQ78. p. 10234026.~ Grant No. 

The rf fen of increased contrast of Lrndsat imagery is to mnch 
the informational content over a much greater density range. This 
nnrlts in greater density differences Mlong tQM fenurn md 
provides a mor8 interpretable image. The suetch raquireU for MSS 6 
md 7 is in the gamma range of 1.5 to 3.0. Several different film 
lypes. developers. and development times were used to reprocess 
~ r n d s a  images in a range of mmas from 1.0 to a&w 4.0. The 
gamma value to which the imagery was processed depended on the 
densitometric range of scene feanrm in the l m e  nla2ive to the gray 
scale. An example of a photographically enhanced hlSS 4 image is 
shown, in which the standard 0.94 density units was incrsased to 
2.19 density units. The results are similar to those obtained in a 
computerized convast smtch of dipital CCT data. but YI obtained 
a a fat lesser c o s t  P.T.H. 

NGL-42403407. 

RS79-8-034 
A79-11666 Positiod infwmation from single and multi- 
ple cowrage multbpectml samer data. IVI. M. Ethridge and E. M. 
Mikhail (Pwdue University, Wes Lafavent. Ind.). In: American 
Society of Photoqammevy. Fall Technical Meeting. Little Rock. 
Ark.. October 18.21. 1977, Proceedings. (A79-11657 02-43) Falls 
church. VI.. American Soaety of Photogrammetry, ,1977, p. 
1?3190.5 refs. b n t n n  No. NOAA0501-6Zl7.T*19Q80. 

The restitution of single and multiole mverage multispecval 
#canner (MSS) digital data is considered. The term restitution is 
d e f i i  I the process by which the space mordinates of a given 
point are operated on to pmdua corresponding obiect space 
owrdinates of the same mint Therefore, a good restitution 
technque-vcOunts for errors due to tilt displacement. relief 
displacemt. panoramic distortion, etc, so that the resulting oNect 
rpace coordinates plot as an orthographic projection. Attention is 
given to two dimennonai restitution techniques. a statin:al analyns 
of the two dimensional restitution results, :hree dimewonal rzstnu- 
Cion techniques. an algorithm for the simulation of M.SS data. and 
numerical results. It is concluded that the Gauss-Markov technique 
+lows substantial promise for the mtitutan of single coverrge 
aircraft M S S  digttal data. G.R. 
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~~79-8-0 35 
Am14197 A distortion-free map projection for analysis 
of satellite Imagery. J. L Junkins and J. D. Turner (Virginia 
Polytechnic Institute and State University. Blacksburg, Val. Journaf 
of rhr AsnomKltbt &iemes. vol. 26. July-Sept 1978, p 211-234. 
Research supported by the U S  Geological Sunmy; Grant No. 
DAAG53-76-C-0067. 

A formulated dynamic map prokction is described and tested 
numerically. t h e  satellite's subpoint trace (groundtrack) on the 
reference ellipsoid is the invariant line; in contrast, the invariant line 
in static m m  probtions must be M equator. a meridian. or a 
Parallel. A local sensing time is waciatcd with each plot point in the 
satellite sensors' field of view. The formulation is valid for my 
Continuous satellite orbit or orbit segment Algorithms for projection 
of dense sets of remotely sensed data are efficient since the solution 
is  analytical (except for sane integrals). It ia suggested that the 
tontlnuws normal view provided by the space oblique Mercator 
Projectton has immediate applicability. M.L 

RS79-8-036 
A7912280 FrarlN.o.fmn# ratomion of d i b n  
images. E. Angd (Rochester, University. Rochester. N.Y.) md A K. 
Join (California. University. Davis, Glif.). /E€€ Tmnsactiont on 
Auwmark conaol. VOI. AC-23. Oa. 1978. p 850.855. 26 ref& 
Grant No. DAAG29-77-GQW. 

Fnme-to.hrme image dam ore acquired in many rpplicatiom 
such as Radar. Biomedical. and Television imaging. In many 
situnions. the imaging phenomenon can be modeled by a diffusion 
mcesr Here, we consider the pffiblem of recursive filtering of such 
images on e frameto-frame basis. Also. a twodimensional problem 
of nsrarstion of blurred images can be solved & imbeddirq it in this 
three-dimensional ncurrive filtering problem without blur. The 
model muctun leads m a computationally feasible filtering 
algorithm achieving large redmien of dimnsionality md it useful in 
real-time hardware simulation or generation of such blurred image 
data as might occur in a forward looking radar (FLRI. (Author) 

RS79-8-037 
A79-13843 # Imp tsrnva -lysis  uti^ ddt m a  S T. 
Icowel. P. G. Kommich, A Mahapam. M. Mehter. md T. Stebenyi 
(Syracuse University. Syracuse. N.Y.). American lnsvwre of 
A m a u t i a  and A m o ~ u t k s  and NASA, Confemme on Wt?' 

SsnSon. Hampwn. Va..Nav. 14-16, 1978, AlAA P.per78-1727.6 p. 
11 refs. Army-supportPd research. 

A description is presented of the results of tests c o n d u d  with 
monolithic direct electronic Fourier transform ( D E m  imaging 
msors. The output of the DEFT device is a sinusoidal electrial 
a~rrenf The mplitude of the curmnt is prwomonal to the 
amplitude of the Fourier transform components of the 
bnmdimensional image. and the phase of the Current is proportional 
to the phase of the Fourier transform components of the image. The 
image sensor consists of a double layered CdS film deposited on a 
t a t  LiNbO3 substrate. Two interdigital transduces. each parallel to 
one of two orthogonal edges of the square sensor, an used for the 
generation of SUrfaCe acoustic waves. Previous devices had an 
externally mounted shadow mask. Since the mask was spaced about 
50 micrometers from the device. imaging w ~ t h  a lens was difficult. 
The present monolithic device eliminates th i s  difficult-#. G.R. 
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A7914166 d Aoultitempord analysis of Ludsat data md 
change detection. G. Blanc, A. Fontanel, C. Lallemand, and A. 
Wxlsworth (lnstitut Frawais du Pdtrole, Rueil-Malmaison, Hautsde 
Seine. France). In: Image processing - Interactions with photogram- 
metry and remote sensing; Proceedings of the International Symg~. 
sium. Gru. Austria, October 3-5, 1977. IA79-191510335) G n z .  
Technischs Univertitirt Graz. 1978, p. 27-31. 

Using Landsat images it is shown that reference obiem can be 
utilized to obtain nlaiw radiometric corrcctions of multitemporrl 
multisuenral imager. Invariant objects for which constant radiance is 
assumed we &sen as references. Temporal changes can be detected 
using multispectral classification with simultaneous consideration of 
radiometrically corrected images. Numerical techniques based on 
corrdatton matrix calculations can be used without my calibration 
since the original data we standardized. The best results are obtained 
by using several reference objects with differart multispectral 
signatures l w t e d  in the low and high values of the histograms. BJ. 

RS79-8-039 
A7S-11670 Update on digital rtmophompnmmetry and 
digital image processing n ETL. M. A. Crombie and L A w i n o  
(US Army. Computer Sciences Lsborrtory. Fort Bdvoir, Va.). In: 
American Society of Photogrammetrv. F all fechnica! Moetmg. Little 
Rod. Ark.. October 18-21. 1977. Proceedings. (A79-116570243) 
Falls Church. Va.. American Society of Photogrammew. 1Sn. p. 
317-3!50.14 nfr 

A descriptron is giwn of investigations dimted toward digital 
lterw photogrammetry and mward the development of an interac- 
tive digltd processing system. the Digital Image Analysis Labomorv 
(DIAL). It is expected that the interactive upability of DIAL will 
enable analysts to w i n  coordinating mm correlation ~~lwlatms 
and dassifiition procedures in the near future. Some ge~meuk 
poblems associared um'th digital mthods are considerad. taking im0 
r m u n t  m i d  distortion. terratn slopes. and exterior geometry. 
Attention is given to epipolar geometry. convergent phctography. 
image shaping, a match point m estimate. the corrdatan 
function. the match ermr. aspects of match evaluation. scanner 
amidentiom. and the quantization Mor due to the density reading 
rmr. G.R. 

RS79-8-040 
A7914163 f A b w  throughput digital image enhancement 
aystam G. Harris, Jr. IUS. Gwlogfcal Survey, EROS Data Center. 
SDUX Falls. S. Oak.). In: Image pmcessq - Interactions with 
photogrammetry and remote sensing: Proceedings of the Interna- 
tmnal SympDsium. GN. Austria. Oaober 36, 1977. IA79- 
14151 03-35) Graz, Technischa Univenitit Gru. 1978. p. 79.87.6 
refs. 

The EROS Data Cent& (EDCI has been experimenting with 
various image enhancement techniques for the purpose of producing 
improved -Landsat film products for the user community. Initial 
processing results were based on algorithms developed by the U.S. 
Gcobgical Survey in Flagstaff. Arizona. The algorithms were 
installed on tamputer systems at EOC for testing, modificaton. and 
implementatan into a omductton system These aigortthms perform 
tarreccan for radiometric and geometric anomalies inherent in 
Landsat digral data. The enhancement algorithms are derqned to 
perform contrast and edge enhancement and reduce effects of 
atmospheric scattwmg due to haze. 8 J. 

I 



RS79-8-041 
A7847082 Image proensing in m o t e  ranring. A. K. S. 
Gopalm. D. S. K i m .  K. L. Majumder. C. V. S. Prakash, and V. L. 
Swamhathan (Indian Space Research Olganization. w e  Apptica: 
tams Canoe. Ahmedebad. India). In: International Symposium on 
Spa:e Tachnology and Science. 12th. Tokyo. Japan, May 16.20. 
1977. Proceedings. IA784700121.12I Chofu. Tokvo. National 
Aerospace frlroratory, 1977. p. 599a4. 11 refs. 

Certain aspects of imi@ proaswng in remote sensing k reviewed 
with reference to oxtraction of information on omh ns~urces from 
Ladrat and *Craft piCtUm. Anmtion K @Var to .grbltwrf IDnd 
use using supervised urd unsupervised clasifcation. and D the study 
of forest cover. Digtal proces~ng technisua t10 applied to photo- 

and quality nudk Analog procening k 
also disused. BJ. 

RS79-8-042 
A78-51333 f tnfluenw of light raa r ing  in tho 8QWlpha8 
on tha,.tahcbon of lpacml channels (Viiiinio rrrianii i  moa v 
atmosfm na wbor rpakualhykh mnt. lu. V. Krylov. Gcodstiir i ' 
KurOpnfil, June 1978. p. 22.25.6 refs. In Rurrian. 

Lit-scattering effects in the atmosphere must be taken into 
account when choosing s p e d  chtnncls for Meflite-bomc ff~lti- 
spectral m o a  sensors of the earth surface. This paper p m m t  8 
comparative analysis regarding the selection of channels for the 
450.700 nm visible region: -ring is  considered, while absorption 
is neglected. It is found mat. for this nnge, Wght ramrim m w  

8J. cause a shih to the bng-wme part of the rpecmrm 

RS79-8-043 
A 7 8 - m  
mined exploration. R. M. Hord (lmtitute for Advanced b m p u t r  
tion. Fells Church, VI.}. In: Renwrtc-rmsing appriutiom for mineral 
exdoration. tA78.53376 24-43 Stroudsburg, Pa.. Dowden, Hutchin- 
son and Ross. Inc.. 1977, p. 235-250. 

The pmcedure for the digha1 cnhmcement of Landsat MSS data 
for mineral ox@oration k outlined. Computercompnible 0- are 
discussed noting their &namic range. precision. rrpeatability. rrd 
molurion. Severat digital image processing operations M described 
bv meam of rctud imtgrr. thav indude wntrat mhancement, 

Dig id  mhmcnnnrt of hndsat Mss daa tor 

igital photom~ic. .nd togar 

RS 7 9- 8-0 4 4 
A79-14164 I qital pmcessing of b ?or q 
sal applications. R. Claydn (Zenualstelle fiir Geo-Photogunmeuie 
und Fanerkundung. Munkh, Wca Germany). In: Image processiq - 
lnteraaiom with photogrammetry JIXI rcmote sensing; Proceedings 
of the International Symposium, Grar. Austria, October 3-5. 1977. 
(A79-1415103-35I Gnz. fachrdrche Uniwrsitat Gru, 1978, P 

VIIOUS dqital image proaeslring techniques are described and 
their feasibility for geological applications is discussed. Based on 
Landsat images mainly representing arid areas, the treatment of 
single-band and multiband daa is demonstrated using algcrrthms for 
cantrrn manipulatmm, for stairtical enhancement and analysts, and 
for logical operations. The use of analog techniques such as the 
cambination of processed images by color composition tochnwrs is 
also discussed. Fmm a methodological point of view, principal- 
camconem transformation and band ratioing are found to be 

89-92. 
, 

extremely useful, apeaally in OD 
technauer 

RS 79-8-0 4 5 

Am-13319 ' Adaptive d i n g  of MSS imagery. A. 
A. S. Samulon, G. C Fultz (TRW Defense and Soace Sysrms Group. 
Redondo Beach, C8lif.t. and D. Lumb (NASA. A m  Research 
Center. Moffen Field, Calif.). In: NTC '77; National Telecommuniu- 
tions Conference. b s  Angeler, Calif.. December 57, 1977, Confer- 
once Record Vdume 1. (A79-13301 03-32) New York. Institute of 
Electrical Jnd Eiectronics Engtneen, Inc, 1977. p. 10:2-1 to 102-8. 
7 refs. Contract No. NAS2-8394. 

A number of adaptive data comprrnion technigucs am cork 
sidered for mducing the bandwidth of multispectral data. fhrr 
include adaptive transform coding. adaptive DPCM. adaptive duster 
coding, and 8 hybrid method. The techniques are simulated and thmr 
performam in compressing the bandwidth of Landsat multispectral 
images is ovalu~ted and comparrd using signal-CWIOise fati0 and 
d~~sification consirtenw I fidelity criteria I Author) 

A7S-12109 The l m q e  Detail Enhancement Swam 
/IDES/. B. A Horwitr Iltek brp.. hxington. Mas.). In: Clever 
optics: innovative applications of osip; Roceedings of the Seminar, 
San Diego. Calif.. August 25,26, 1977. (A7912107 02-35) Bolling- 
ham. W d . .  Sociy of Photo.Optica1 Imtrunm?tation Enginom. 

The paper discusses the lmlge Detail Enhancement System 
(IDES) wh& is a roal-time wlog image modification symm The 
instrument k applicable to contouring, level dicing. and contrast 
enhancement In cantrast to digital image mhancement system. tho 
IDES is 8 high-speed large rpace-bandwidth system. It can pro- the 
equivalent of a 2048 x 2048 i m e  on a oneinch squm dear 

isn.  P 83.80. 

aperture in teal tima. r w  

RS79-8-047 
A79-14169 + Digit4 preprocoss~ne aPplicd to MSS londu# 
uneying. J. V. Kuiknburg (Uuocht, Rijksuniwrsiteit, Umcht, 
Netherlands). In: Image processing - Interactions with photogram- 
metry and remote Sensing: Proceedings of the  International Svmpo- 
rium. Gru. Austria, October 3-5. 1977. ~A79-1416103.3!3 Gru. 
Tochnirdro Universi~t Graz, 1978. p 117-1 19. 

The paper discuses digital preprocessing Techniques for multi- 
spectral images with reference to I S  landuse mapping apclications. 
Three types of proprocessing are described: 11) preprocessing for 
image improvement such JS the correction for atmospheric and 
technical dinortiom, (a preprocessing for the o n h i m m n t  of 
rpccific features; and (31 preprocessing for data duction prior to 
visual interprotation or machine processing. The techniques a% 
-bed in relation to a run1 u o a  in Holland. S.C.S. 

RS 79.-8-04 8 . .  
A1851619 Y Future subset selection in remota sensing. D. 
G. Goodcnough. P. M. Nanndra. and K. ONeill (Deeortment of 
Energy, Mines md Rlzources. Canada antre for Remote Sensing, 
Ottawa, Canada: Honeywell. Inc, Minneapolis, Minn.). Canadian 
Journat of Remote Sensng, vol. 4. Aug. 1978, p. 143-148.5 nfs. 

bnrideranon is gtven to the feature subset selection system JS 
part of the interactive image malyljsdisplav system of the Canada 
Qmre for Remote Sensing The branch and bound algorithm tor 
feature subset selection and the feawre selection criteria YO 

dembed. Experimental results are given for applying the atgorithm 
to 12channel airborne multirwcual-scanner data tiom LARS GI 
flight-line and h d s a t  data. It is  found that multitemporal bndwt 
imagery yields higher dassification accuracies for agricultural crop 
identification. SCS. 



RS79-8-050 
A7848008 QvDDI for improved d i g i w  
accuracy. G. W. Hwka (RCA. Cunden, NA). p h o a m a i c  
Engineering and Remote Seminu. rd. 44, Aug, 1978, & 1061.1(166. 

An aided-- cursor for use on any b k l i i a e d  oble ir 
described. Curtor position is rensed by an x.y =NO $wed m a w  
motion bv magnetic position sensing. bordinma data em ganarw 
bv incremental optical encoders coupfed to the anisos p i &  
system. K y  feature is incorporation of a linea photosensib 
array consim-np of 64 photodiodes s p a d  at a 2-mil pitch d i m .  
k the operator views the function to be digitized. it is simultsncoo, 
ly i m w d  onto the ~ 1 y  bv means of a beamsplitter and lens To 
achiew accuracy in the cuesence of line curvaturn, a computer u a d  
m codjuncoon with the cursor calculates a rotationd sjgnd from 
prior coordinate values to maintain the w a y  perpendicular to M 
cuwe. Praessing the dstccted array signd combines both mlog rd 
digtal circuitry. P.T.H. 

RS79-8-051 
A7852690 spnisl filtering applied to mote r d w  
imagery. P. A. Warnett. G. 0. Mountain. and M. E. Barm (Imperial 
College of Science and Technology. London, w a n d ) .  Opu'u Aco, 
vol. 25. Aug. 1978. p. 801809. ? refs. 

A highquality mtical svstcm has &en develcped for the optical 
processing of remote sensing imagery. Picture formats in excess of 10 
to the 7th pixels can be accommodated. Examples are given which 
involve satellite photography. sonar a d  airborne radar images. 

(Author) 

B79-8-052 

A7848002 N b c m p h o m h y  of satellits Lnaga J. R. 
Eyton and R. P. Kuether (Illinois. Uniersily. Urbana, IIIJ. %to- 
grammearc E n g i w i f ~  and Remote Sfmng, vol. 44. Aug. 1978. P 
10191021. 

A method for obtaining hqhqualiw macrophotography Of 
Landsat and Skvlab images wth the aid of an enlarger and 
highdefinition, highcontrm: film is briefly described. A l i s  of 
enlarger bulbs and color balanang filters recommended for tb 
process and a list of films. both convennoiial and unconventional. 
with which excellent results have been obtained. am provi&d. 
Enlargement facton for high-rerolution color images from tha Skylab 
mission are given. P.T.H. 

RS 79-8-05 3 
A7848548 Y An algorithm tor tho automatic mcognition of 
texwru on aerial photographs (Ob odnom algoritme mamati- 
cheskogo rasppornavaniia tekstur ns aerofotomimkakhL 8. N. Epi- 
fanaav and V. A. Molcdykh (Tomskii Politekhnichcskii Instiart. 
Tomdc, USSR). Gcodetiia iAerofoms'mkr. no. 2 1978, p. 84-80.5 
refs. In Ruuian. 

In the present paper, an nrempt is made to obtain a compact 
description of the elements of black-and-white 1:SW aerial photo- 
graphs of forest. meadow. plowland, md water areas. An automatic 
recognition algorithm employing a group of characters in the form of 
the fnguencv characteristics of textures obtained bv the method of 
idenbfying hidden periodiaties is proposed The textures under 
consideration am recognized bv a Eayerian precedure within the 
framework of I minimized system of characters. The applicability of 
the obtained system of characters to the solution of texture 
recognition wo&mr is demonsmted. V.P. 

RS 79-8-054 
5.0063. S O F W A R E  SYSTEMS FOR PROCESSING AD- 
VANCED SATELLITE DATA 
L.P. MURPHY. U.S. Ermy, Enginser Topogtaphic labs., Fbn 
Erlvoir. Vir@ia 22060 (3 1SSO) 

OBJECTIVES: Analyze. model. develop 
techniqucslcoftware: and perform fevibility testing of algorithms 
for extracting useful t e r n i n  data fmm advanced (LANDSAT-D) 
satellite systems for selected CoE sppkat ions;  obtain hard- 
warelsoftware trade-offs and costs for computer processing of the 
advanced high resolution (30 mlpixel) Thematic. Mapper. 
LANDSAT-D. digital h a .  

APPROACH: Thmugh in-house efforts. conduct a search 
and review of NASA studies which .SKU the impact of 
processing LANDSAT-0. Thermadc Mapper (IN) data 
(approximately 8 times LANDSAT A and B) using current ADP 
systems and techniques. locate andtor acquire digital simulations 
of the TAI data and/or acquire RDV (40 m) digital imagery from 
LANDSAT (launch date February 1378). Generate or m o d i e  
software and process simulation. TM data into image forms using 
ETL DIAL and EBR; evaluate utility of images and pixel data for 
selected CoE applications (e+. permits. open water detection). 
Under contract in the laner  p a n  of FY78 perform limited experi- 
mentation. comparative analysis of land- exvaction outputm 
from NASA partially processed data and from corrected MSS 
data ( resample) and pro\ idc reommendat ions for improved soft- 
wardalgorithms and techniques. As work & phased through FY 
78-80. digital image processing costs .  so(twue/rlgorithms, u- 
rociated hardware and/or commerciftl sources to the CoE Db 
tricts and Divisions will be identified for feature exur~cioa 
processing from advanced (LANDSAT-D) satellite data. tbc 
resulu of other ETL feature extmction research from military and 
A S P 0  funding will be incorporated into thc results of thh work 
unit. 
SUPPORTED BY U.S. Dcpt. of Defense. ORiie chief  of 

Engineers, Corps of Engineen 

RS79-8-055 
5.0006, AIRBORNE OCEAN SURVEILLANCE AND 
RECONNAISSANCE TECRNOLOCY DEVELOPMENT 
8. JACKSON. General Dynamics Corporation. P.O. Box 80847. 
Sun Diego. Culi/ornia92138 (DN881225: N622b9-77-ET-71546) 

To continue the development and simulation of .4NC 
(abrupt nonlinear compression ) algorithms and extend the 
technique to  include two-dimensional algorithms. To funher  in- 
vestigate digital recording techniques with the laser line scanner. 
This contract supports work unit 2T701. Agency Accession No. 
DN781263. 

Review the previous work done o n  one-dimensional ANC al- 
gorithms and determine the possibilities of improving the ini- 
tialization procedures. revenal of relative temperature. and 
streaking effects. Develop two-dimensional algorithms using the 
u m e  techniques used in the one-dimensional algorithm. Simulate 
the results using the laser line scanner and the infrared ship 
imagery data bank. Examine the feasibility of using the laser line 
acanner to recover digital data recorded on film. 

SUPPORTED BY U.S. Dept. of Defen.sc. Navy. Naval Air 
Development Center 
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~ ~ 7 9 - 8 - 0 5  6 
Orthogonal Transformations of Dig 

Sandia Labs., Albuquerque, N.Mex.*Oepartmeht of Energy. ( 
S6S9OOO I _. . 

AUTHOR:'Cooper, J. A. 
E1133K4 Fld: 96, 62 GRAI7812 
1977 14P 

. Rept No: CONF-771206-17 
Contract: EY-76-C-04-0789 
Monitor: 18 
Digital signal processing symposium, Albuquerque, NM, USA, 8 
Dec 1977. 

Abstract: The application of orthoGonal transformations to 
digital data is romerhat analogous to tho use of FOUPieP and 
Laplace transforms with analog data. Some motivations for 
making transformations ore to emphasize or suppress features 
and to code or mask the data. Two families of transformations 
and their possible application are discussed. One of these is 
derived from the relatively well-known Walsh functions: the 
other is an apparently new transformation technique based on 
matrix algebra. Certain Walsh functions have patterns similar 
to those caused by sinusoidal noise sources. A method is 
described for identifying the appropriate Walsh functions, and 
then for resolving phase-shifted patterns into sums of pairs 
of Walsh functions. Thi8 procedure is analogous to the 
resolution of a phase-shifted sinusoidal signal into the SUm 
of a sine and a cosine signal. This technique is useful when 
periodic perturbations must be filtered out from the data or 
enhanced. An application for these modified Walsh transforms 
i s  described for identifying features in radar return from the 
ground; and an application for the new matrix algebra 
technique used for rasking data is presented. 1 figure, 1 
table. (ERA citation 03:016318) 

Descriptors: *Date processing, Digital Systems, Missiles, 
Orthogonal transformations, Pattern recognition. Radar, 
Measuring instrurnefts, Range finders 

Identifiers: EKOA/990200, Walsh functions, *Signal processtng, 
NT I SDE 

SAND-77-1605C NTIS Prfces: PC AOZ/MF A01 

.*r) 

125 





Section 9 

INSTRUMENTATION AND TECHNOLOGY 

Systems, Applications, Innovations 





RS79-9-001 
N7S.11466# European Soace Ageocv. Pam IFraeel. 
ANALYSIS OF A REMOTE SENSING PAYLOAD FOR THE 
SPACELAB 0 3  MISS10 ELIMINARY PHASE A l  

!i%h?E*Jun. 1978 129 TransI. mto ENGUSH of 
'Untersuch. w erner Femerkundungsnuulast fuor die Spacelab- 
Maswn 03. ONLA. Oberpfaffenhofen. West Gcr. Report 
DLR4R-551-77/8. Dec 1977 
(€SA-TT482; GLR-I6-551-?7/8) Avail: NTlS 
HC AO7/MF A01 

A remote sensing payload for atmosoheric phyw& and eanh 
sensing for tne Saacelab 0 3  missron proposed TwKt ulclude 
scientifn and technolognal obpctwa. Cxperiment selectton. 
experimental hardwere. .nd masnn-dePendent .quipment. The 
fctlowmg eqwpment IS dtsccissed. metric a m e n  focal length 
30 or 60 cm: meCh8nifll scanner. 7 channels. 17 deg apenure 
angle. push-broom scanner. 4 channels. 4 3 deg aperture angle: 
mu)owave experiment at !he first Spacelab pavload. 96  GHr: 
and SAR fanlttv. 2 frequencies. 2 polaruations. lined a w e  of 
depresston It is concluded that the mechaneal accomodation 
can be achieved mthout anv problems. the electrical primary 
powers can be wpplnd. the thormal balance sheet problems 
can be regarded as soluble. and the data handling. both aboard 
%acetab and in tne transition sectm. can ba solved only bv a 
reduction d the o p e r i t q  penods. ESA 

RS79-9-002 
NtS-l137Sj# Air Fom knt. of Tech, Wright-Pmenon AFB. 
Ohio. School of Engmcmng. 
SPATIAL Fll l 'ERlNG OEStGN CONSIDERATIONS FOR A 
LASER UNE SCANNIHO SENSOR M.S. Th.sis 
William 0. Stnutman Oec. lS77 60 p refs 
(AD-AO56503: AtW/G€O/€y714, Avad: NTlS 
HC A04fMF A01 CSCt 2015 

The performance af an airborne laser terrain mapper. which 
collects slant range and rsfteaance data aimultaneously, a 
derennined inspan bv ma 8gau.l Cltenng effcns of the finite 
t w r  beam spot size. An anatpis of the sp~ottal filtering effects 
and the resulting & s m  of the terrain ptofik slant range to 
the 81r~nft h made lo u n e g t  the interaction between the 
terrain &armenstwlad me resJong l a s e r  line scan mformatlon. 
Emphasls IS placed on me range interactuns. k p.nlcular. the 
terrain height profile IS modeled as a q l e  unusotd UI one 
spanal dimenuon wth constant reilennily. The laser transmmer 
L trnusoidally imensny modulatecr. so that the ncenmd q n a l  is 
Subcarnet phase modulated by the terrain height profile. tkn 
phase modulated s i Q d  a low pass filtered to represent the 
effects of the rpatiaJ filter. Numend  malysis IS uulued to evaluate 
this nonlinear filtenng problem and ro examine the range error 
in terms of the meximum range hewht vanations. The resulting 
mean-squared range &tonion error Lc added to the range 
squared &stom,. o w x  angtnaung from ths tecemr noise n 
the Phase Locked bop phase traclrng crrcun. The distonion 
due'to spatial Wenng IS shown to mrease wnh the laser 
modulanon frequency rhde the e m  due to detection noise 
decrease with freguencv GRA 

RS79-9-00 3 
General Electric Co.. Phiadel 

PUCE: POST U N D I A T  0 AOVAUCEO CONCEPT 
EVALUATION Filul Rewort 
Lem Alexander. Pnncipat Investigator 18 Aug. 1878 4 * 8  p 
refs. ERTS 
(bntract NAS2-968 

NTIS HC A18/MF A01 CSCL 058 

repon. 

(€78- 101 56: N A SA-CR-156818: OOG78SD 

There are no author-dentlfied signfiant 

RS 79-9-00 4 
Nt&31610*# ffatbMl AeronaMct end Space Administration. 
Goddard &ace fliiht Center. Greenbelt. Md. 

TORINO VEGETATION: A COMPARISON WITH OTHER 
SATELUTE SEMSOR 6YSTEMS 
bmpton  J. Tucker May 1878 53 p refs 

The first four LANDSAT-0 themauc mapper sensors wan 
mluated end compared to: the return beam vidicon (RBVI and 
multispectral 8cannem (MSSI sansors frum LANOSATS 1. 2. 
end 3: C e h ~ ~ ~ ~ r e r s a s ~  proposed 'operational LANOSAT three 
band ryrtem: md the Fmnch SPOT three band svstem using 
aimulation/htergration techniques and n situ collected rpectd 
reflectance data. Senson were evaluated bv their ability to 
d i m i n r t e  wgetauon biomass. chlotophyll concentretlon. and 
leaf waer contern The thematic mapper and SPOT bands were 
found (0 be superior in a spectral resoluwn context to the 
other thrre sensor systems for vegetational applicatlons. 
Significant improwmanu are expeaed for most vegetational 
analyses from LANDSAT-0 !hematic mapper and SPOT imagely 
over MSS and RBV imagew. Author 

A N  EVALUATION OF TME FIRST FOUR LANOSAT-0 
THEMATIC MAPPER REFLECTlVE SENSORS FOR MONI- 

(NASA-TM-786171 Avaif: "IS HC AW/MF A01 CSCL 08F 

RS79-9-005 
N79-103!33*# Irek Corp.. Lexington. Mass. Optical Svstemt 
OiV. 
FEACIEIUTY STUDY FOft 'IWf APPLICATION OF THE 
LARGE FORMAT CAMERA AS A PAYLOAD FOR THE 
ORBITER PROGRAM F i ~ l  Repoort 
S ~ D  1978 is8 _ _ _  
i&tr8ct NASS-lk43Ol 
(NASA-CR- 16 1848: ltek-78-8549A-2-R~-Al Avail: HnS 
HC A09/MF A01 CSct 14E 

The 'large format camera (LFQ designed as a 30 cm focal 
length cartographic camera system that employs forward motion 
compensation in order to achieve the full image resolution provdad 
bv its 80  degree field angle lens IS described. The feasWily of 
aoplicatton of the cumnt LFC design to deployment in the orbner 
program 8s the Orbiter Camera Payload System was assessed 
and the changes that are necessary to meet such a requirement 
a n  discussed Current desgn and any proposed design changes 
were evaluated relatwe to posslble future deployment of the 
LFC on a free flyer vehicle or in a WB-57F. Pmliminaly mission 
interface requiremanu for the lFC am gwen. J.M.S. 

RS 79-9-00 6 
NfS-l6391* National Aeronauttcs and Space Admminratmn. 
Pasadena M i .  Wit. 
SURFACE ROUGHNESS MEASURING b;YSl€M Crtem 
Atul Jain. inventor {to NASA1 (JPU Issued 18 Jul. 1978 15 0 
Fied 24 Nov. 1976 Supersedes N77-17325 (15 - 08. p 1020) 
Sponrored bv NASA 
(NASA-Case-NPO-13862.1; US-Patent4.101.891: 
US-Patent-AppI-SN-74577: US-Patent-Uars-343-17.tPC; 
US-Patem-aass-343-SC: US-Patent-Qass-343-5W 
uS-Patem~aass-324-77K) . US Patent Office CSCL 
148 

Significant height informawn of mean waves. or peaks d 
mugh terrain IS obtained bv compressing the radar signal over 
different widths of the available chirp or Doppler bandwdths. 
and cross-correlating one of these images with each of the othen. 
Upon plotting a fixed (e.9.. arol  component of ,the cross- 
correlation values as the spacwtg IS mcreasad over some empirnally 
determined range. the *tam is calibrated. To measure height 
with the system. 4 rpaang value iS selected and a cross-conrlation 
value is determined batween two lntenucy images at a selected 
frequency spacing. The measured height (5 the slope of the 
cross-correlation value used. Both electronic and optcal radar 
signal data compressors and cross-correlatiom are daclwed for 
implementation of the system. 

Official Gazette of the U 5 Patent Office 



RS 79-9-00 7 
N79-114571y European Space Agency. Pans (France). 
THE COVERAGE FIELD OF EARTH OBSERVATION 
SATELLITES AT THE EARTH'S SURFACE. DESCRIPTION 
OF THE COMPUER PROGRAM COFI 
E. Fntz Jochim and W Pawlik Aug 1978 77 p refs framl. 
mto ENGLISH of 'Das Ueberdeckungsfeld erdbeobachtender 
Satelliten aut der Erdoberflaeche Beschrelbung des Reek- 
nerpmgramms COFI'. OFVLR. Obetpfaffenhofen. West Ger Report 
DLR48-552-77/40. 1977 Onginal repon in GERMAN pran0uS)y 
announced as N78-31516 

HC AOS/MF A01 
The computer program described produces a printer plot of 

the coverage field and coverage frequency within a g w n  period 
in geographical coordinates or in geographical latitude against 
the mean solar rime Nadir angle and half wtdth of the 
perpendicular to the orbit scanning sensor may be chosen freely. 
Mul:iplv-coved regms am made e v m  by a vanabie density 
or special characters. Restnetions are posslble on mean iocal 
solar time imefvals. The subsatellite curve un be r8pf8Sented 
wi.h the Local Mean lime marked on the cufve. The program 
ads in the mission a m l ~  of 8anh obsafvatmn gatellites 

Author (€SA) 

IESA-lT-487: DLR-18-552*77/40) AV~I .  Nns 

RS79-9-008 
N79-114611y Forschungsinstnut fuer Hochfrequenrphysk 
Werrhhoven (West Germany). 
MILUMETER WAVE I M A G I N G  OF GROUND BASE0 
OBJECTS 
H Gniss and K. Magura JM. 1978 58 p refs In GERMAN: 
ENGLISH summary 
(Contract BMVg-GF-76/77) 
iRept-:-781 Avail NnS HC A04/MF A01 

Pmbtems cweming  the recognuability of millimeter wave 
images obtained from vaIMu0 targets lmodels of ground bss8d 
obiccts) at 36 GHz in labomtorv experiments ar8 deaJt wtth. 
The dependence of image fidelity on lateral rewlutmn of the 
mappmg apenum and the form. onentatmn. and depolaruation 
prooenies of tJw target am discussed. Because of th8 spatial 
dstnbution of only a linuted number of scattering centera on 
the object. which deDend on aspect angle and polarization 
generaflv. the image fidellty IS affected strongly Smoothing d 
the msultiq nnage mtemty fluctuatmns was obtained by 
incoherent superpaution of indeoendent penial images. tha image 
disturbances msultrng from gmund and MyirOnmOM duner were 
inwsfpated. Author IESA) 

RS79-9-009 
Nf0-10389. Natsonal Aeronautics and Space Adminntntion. 
Marshall Sprce flight enter. Hunt~IIo. Ala. 
METHOD OF OBTAINING INTWSlFIE0 I M A G E  FROM 
DEVELOPED PHOTOGRAPHIC FILMS A N 0  PLATES 
POt8rn 
Earbars S. Askins. hemor l o  NASA1 Issued 18 Jul. 1978 
0 p Filrd 9 Jun. 1976 Supenedes N76-26449 114 - 17. 
p 21891 
(NASA-Case-MFS-2346 1- 1: US-Patent-4.101.780: 
US-Patent-Appl-SN-694406: US-Patent-Uass-250-475: 
US.Pnent-aass-96-27R: US-Patent-Uasr-96-60R: 
US-Patent-Qaot-252-301.1R: U S-Patent-Class-252-30 1.161 
Avad: US Patent Office CSCL 14E 

A method u explained of obtaining intensified images from 
silver images on developed phorographic hlms and plates. the 
$taps vwolve convening silver of the developed film or plate to 
a radioactwe compound by treatment with an aqueous alkaline 
solution of an OlgSn0-535 compound: placing tho treated film 
or plate in drract contact wtth a recewer film w h i h  ~1 then 
exposed bv radiatmn from the actwated film: and developing 
and fixing the resulting intensified image on the receiver film. 

Offiiial Gezene of the U.S. Patent Offio 

Rs79-9-010 
W8-33602 WQmia Univ.. Cherlottervdle. 
DETECnON AND LOCATION OF RESEAUX U S I N G  
PICTORIAL P A E R N  ~ E C O G N ~ O N  ?hO. 7hnb 
James Hiram Aylor 1977 133 p 
Avail: Univ. Microfdms Order No. 7812135 

An automatic system 10 kcate pluslike images called reseaux 
on renal photographs is presented. A minicomputer *tern and 
mirroderuitometer is used for accurate locatton of these images 
within a photograph. A mode4 was generated from me srotmlcs 
of actual reseaux samples to create a test v e h i e  for the 
performance of vinous picture pmcessng algonthm. A method 
of induding various photographic effects into the model IS 

pnsrentcd. Various combinations of scena analps sclrcmes an 
pmsented with raUritt for the center locanan problem. Preprocess- 
ing technques for noise removal are &scribed. Also developed 
is a scheme for noise r a m a l .  Two merhods of canter location 
ai8 described and comparative speed and accuracy msults 
pnsemad. nu opratlon of th8 final -em is also dercflbed. 

0-rt. Abm. 

RS 79-9-011 
A79-14179 # A ralf.ontsined Landsat data mewtion md 
pair ion  armgraphic imsge production mtar 0. S. Sloan and R. 
Onh (MaBonakj, DIttwiler and Associates, Ltd.. Richmond, British 
Columbia, Canads). In: Image proaxrug - Imaacfccnr warn photo- 
grammetry and remote tensing; Pmceedings of the lmemational 
Symposium. Gnr. Aumia. Oaober 36. 1977. (A7944151 03-35) 
Graz, T8chnische Onbemitat Gru,  1978. p. 189-196.16 Rfr 

The paap outlincI the design and cspabiiities of the Line Scan 
Receiving and Processing System (LSRPS) d p r i  as a selfcontained 
direct readout ground sation -fun for ihe reception and pmcess- 
ing of data from 8arthbsennion satellites. Attention i s  giwn to the 
digital Image Analysis System IIAS) whkh can be incorporated into 
the LSRPS when b M e d  at the m e  site, or operates as a 
rtmd-alone -em in m instailation remote fmm ground reception 
faalities The IAS permits precision armgraphic and thematic 
pmducts to be developed from digital lintrun data. The entire IAS 
rystem ir developed round the four main activities encounted in 
digital image anal* wiz. radiometric correction, @omevic correc- 
tion, image c l a s s i f i n .  and image manipuhtion The IAS p ~ - ~ ~ i d e t  
the user with a Rondard image anaJyrir fnmework involving a set of 
basic modules which can be easily extended or modificd to albw for 
ncW developments ud nccdr SD. 

RS 79- 9-0 12 
A79-12023 Samer# uang I distributive synom of m i m -  
~ocersoon. G. E. Murine. In: Applicatmns of digital image process- 
ing: Proceedings of the lntcrnational Optical Computing Conference, 
San Oiego. Calif.. August 25. 26. 1977. (A79-12003 02-35) Belling 
ham. Wash., Society of PhotoOptical Innrumentation Engineers. 
1977. p. 187-196. 

A distributive system n a network of ccardinated data proms- 
ing stations. The results of functional procedures an integrated into 
a system .stream by roma designated processing sequence. The 
integration process may reside in a specific microprocessor OT may be 
embedded in a collective protocol. Data available to al l  processors are 
placed in a memory called the Common Oata Memory (CDM) while 
any code available to al l  processors are placed in a common memory 
(normally ROM or PROM) called the Common Program Memory 
(CPMI. Two different classes of distributive system are considered. 
In the 'dedicated system'. each microprocessor through its code and 
logic is assigned a nonvarying task. The 'nondedicated system' 
removes this restriction. Any available microtxoccrror may execute a 
speafic task of arbitrary length, thereby making the tracking of the 
operational sequence of the system the malor mint of interest in a 
mndedicated environment. It is reasonable to  assume that a marriage 
of :he two systems might result in a third system which is hybrid. 
and best suited to certain specific applications. Several hybrid 
systems are developed. G.R. 
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RS79-9-013 
A7S-13647 I 8 tion of tnurt sensor technques to 
a solid-state array wlt*pcmnl sensor. L W. McFJdin (NASA. 
Johnson Spsa enter. Houston. Tex.1. American lNtitute of 
Aamneut& md Artroruutics & NASA, Confemme on 'Smon' 
~mo~.~~amptan,  V&.flov. 14-16, 1978. AlAA Papr 784732.8 p. 

IdibrtaQ 8rrpl SfXCtmrrdiOmetar (m) developed 81 &% 
for remm sensing rpptiutions is 8 mu!tiswctral sensor which h.5 IW 
mavtn9 Pam, is virtually maintenma.hr. and has the rbilit~ 10 
provide data w h i i  RqUim a minimum of procxssing The instru- 
a n t  is  based on the 42 x 342 element c h e r g  inkdon device (CID) 
&rector. This system Jlom the combination of rpecvrl mnnin9 
Md woss-track rpatial scanning Jang with it & m d  dipitirrtion 
elenronics inm 0 cingte BJ. 

RS79-9-034 
A7813381 Fantun discrimination and dctaetbn pobabil- 
itv In synthetic .paturr radar imaging system. R. 0 Lips and S. A 
Buunan (CPlifomir Institute of Technokqy, Jet Propulsion Mora- 
tory, Pasadena, Cl1if.l. In: NTC TI; Natlond Tekcommunicatiorts 
bnfemnce. bs Angelcs. Calif., December 5.7. 1977. Conference 
Accord. Volume 3. (A779.1330103-32) New York. Institute of 
Becrriul ud Electronics Engineers, Inc. 1977. p 4 9 W  to 49:6& 
bntraa No. NAS7-100. 

Images obtained using synthetic .partwe radar (SARI systems 
w only represent the intensities of resolution cells in the rane of 
interest pmbabilistidly urn radar neciver nob md Ravlagh 
rcamring of the transmitted radiation w 8hVIIW present. Ce- 
quemly. when features to be identifkd differ only by their 
contribution m the man pDwer of the rdar return, dkrimin8tbn 
w be treated by detection theory. In this paper, we develop 8 
'sufficient aatistic' for discriminating h e e n  competing fern 
and compare it with soma suboptimal methods fmquently used 
Discrimination is measured 8y probability of detection ermr and 
dewnds on number of samples or looks'. signsl-to-noire ratio (SNRI, 
and mio of mean p~ws returns from the competing features. Our 
d r t  show discriminarion 8 4  image quality r8pidly Mume with 
SNR (my mall improvement b r  SNR not lar thm 10 dB) but 
cDnchue to improve with increasing numbu of looks. (Author) 

RS 79-9-0 15 
A79-1207S State of rhr M of infarad detectors. H. 
binstein (Syncuse University, Svracuse. N.Y.). In: Modem utilize 
cion of infrared technology HI: Civilirn 8 d  military; Proceeding of 
the Third Seminar, ban Diego, Calif., AuguS 25. 26. 1977. 
(A79-12067 02.351 Bellingham. Wah.. sodety of Photo.Optlcal 
Instrumentation Engineers, 1977, p. 52-56. 16 refs. 

A historical survey of the development of infrared detectors k 
presented with reference to Parameters induding minimum detect- 
abfe power. noise equivalent power. wctral mmse. md 
wed. Detectors produced in Ihe 1940-1950 period were chanc 
terized bv poofvcmalline film prepaed bv various techniques. fha 
next stage of development consisred of detectors produced from 
single crystals in which response to longer wavelengths was produced 
by adding impurities to germanium md creating u8nsitiom between 
the imourities and one of the bands. Owing the past decade. 
derecton with an rdjusrabfe energy gap were designed on the basis of 
HgCdTe and PbSnTe. In addition. charged coupled devices have been 
developed in conjunction with impunW-#rttvated silicon. Procedures 
for the OpOmtation of detector parameters are prumsed including 
the detectivity. modlficstions tn the time constant. 8nd vdations in 
spectni response. SCS 

RS 79-9-016 
A779.12081 SPIRE - Spectral lnfnred Experiment. R. M. 
Nadile, N. 8. Wheeler. A. T. Stair. Jr. I S M ,  teop!!ysia Ltborr- 
tory. Bedford, M a d ,  0.0. Frodshem. and C. L Wyatt (Utah State 
Uni~rsiF( of Agriculture md Applied Science, Logan, Utah). In: 
Modem utilization of infrared technobgy 111: Civilian and military; 
-dings of the  Third Seminar, Sen Diego. Calif., August 25.26, 
1977. (A79-12067,02~35) Bellingham, Wash., Society of Photo. 
Optical Innrumentation Engineers, 1977, p. 118.113; Discussion, p 
124.1% refs. 

A Spectral Infrared Experiment (SPIRE) &et payload de- 
dgned to make selective measurements of the sunlit earth limb is 
described. Two ayoOanically cooled CVF spectrometers Md a dual 
ChSMal photometer will be used to spatially md spectrally map the 
horizon from 9 0 0 A  to 15.5 microns. All three sensors hive been 
telescoped with law scatter optics which we upabte of resolving UI 
6-km t8ngent height 8t the limb while rejecting mmpetitiw 
ternstrial ad mlar radiation. A coiligned lit camerr and two 
celestial pointing monitors complete the instrument complement. 
Experiment objectives, mstrumem 8 d  telescope design. subsystem 
tens md subsequent modificatiom are descr&d (Author) 
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RS 79-9-0 17 
Am12095 A gurntitatiw dnarmination of surface tern 
peraura using an i n f d  a m e n ,  C K. Hsieh (Florida. Uniwrsicy, 
Gainervilla. Fk.) and W. A. Ellingson USrgonne Nation81 LtturMry. 
Argonne. Ill.). In: Modern utilization of infr8red V?chnoIoq$ 111: 
Civilian and military: Roaedincg of the Third Seminar. San Dispo. 
Calif., August 25.26, 1977. (A79-12067 02-33 BellinOfram Wash.. 
Society of Photo-Omid Instrumentation Engineers, 1977. p 
228-235.12 refs. ERDAurpported research. 

A method is presemed totdetermine the rurfaa-tempcra%un 
distribution a t  each potnt in M .nfnrrd picture. To handle the 
surface refleaion problem, three cases are considered that indud8 
the use of black watinpS radiation shields, and band-pass filters. For 
uniform irradiation on the test surface, the irradiation can br 
measured using 8 cooled. convex minor. Equaionr u e  derived to 
show tha t  this surrounding irradiition effen can be subtrrnd out 
from the scanned radiation. thereby relating the not radiation only BD 
emission from the surface. To provide for temperature measunmena 
over a large field. the image-proassing technique is used 00 digitize 
the infrrred data. The paper spells out proccduns th8t involve the 
use of a computer for d i n g  miM-by-point tempnrture dcula- 
t ioni Finally, a sample case i s  given to illustrate a p p l i a t i w  of the 
method (Authwl 

RS79-9-018 
Am-12078 yncm limitations of Infrared dcneton. G. A. 
Pruen (Texas Insuumeno. Inc.. Dallas. T8x.l. In: Modem unliution 
of infrared technolopV 111: Civilian and military: Proceedings of the 
Third Seminar, San Diep, Calif., August 25. 26. 1977. (A79 
1M67 02.351 Bellingham, Wash., Society of Photo-Optical Instru- 
mentation Engineers, 1877. p. 77-79. 

Thermal imaging systems for indusvcal and miiicrry applications 
have erpabitities not envisioned twenty years ago. Much of this NPid 
growth in capabilities i s  a d i m  result of synergistic coupling 
between sys:em 8nd denctor design engtneers funded bv the United 
States Department of Defense. In many designs both the detector 
8nd the system optical designs hive been pushed to levels very near 
their fundamental limits. It is therefore, advantageous to $Pel1 out 
some of the fundamental limitaoons on detectors to avoid the 
needless design iterrtions which result when only the  WuatioM 
(without boundary velucs) are manipulated in the quest to meet the 
system packaging and lensitivin requirements. , IAuthor) 



RS79-9-019 RS79-9-022 
A79-12080 lnfnrad solid ma imaging uny~ R. 0. 
Nelson lffockwell International brp.. Advanced Sensor Laboratory, 
Anaheim, Calif.). In: Modern utilization of infrared technology 111: 
Civilian md  milinry: Proceedings of the Third Seminar, I n  Diego, 
Calif., A u q ~  25, 26. 1977. (Am-12067 02-35) Bellingham. Wash.. 
Society of PhotoSptical tnstrumentation Engineers, 1977. p. 
91-101.9 refs. 

Possible system applications of Infrared Charge Transfer Devices 
are reviewed. It is found that this device todrnologv can have 8 very 
dgnifkant wstems i m p m  Analyses are performed to ulculatc tha 
qwntwn efficiencv. quantum yield. frequency response. phou). 
conductive gain, operating temperature, noise and the distinction 
between parallel md transverse bias configurations of si l icon deteo 
tors. Tables of l i i  detector properties are induded. Approaches 
to the interface drcuitry vhkh couples the detectors and the CfD 
multiplexer M examined Examples of .xisting low background and 
high background l R m  dncaor maw m given. IAurhor) 

RS79-9-020 

A7994t66 # Go81 - A me forum color primer for 
recrifkanon .nd image mosaics H. HNJta (SPACETEC Datengewin- 
nung GmbH und b.. V i e n ~ .  Ausuia) and J. J m a  (Whn, 
TKturische Universit& Vienna. Aurnis). In: Image pocessig - 
lntenabns with photog ram met^ and n m e  sensing: Pmceedings 
of the International Symporrum. GN, Austria. October 35. 1977. 
1A79-141510345) G n r .  Technirthc Univemtat Gnr. 1978, p 
97401. Research sponsored by the Forsctiungsfirderungsfonds der 
gewerblichen Wirtschak 

GOBI is a large-format image rnalyzing and rectifiution system 
devdoped for the purpose of producing mbr image displays derived 
from both dgital and analog data. The system is designed to print 
variable image formats up to 80 an x 120 cm The imzqe dxels are 
generated in diiital form on a mbr CRT men; an analog image 
oeformation can be introduced to get any desired scale on the f i lm 
The equipment is rpaeifiilly M i n e d  for oDbr displaw of both 
m i a l  and rpacebor~ (La. Landsatl multispard and thermal IR 
scanner data. The data handling concept b to o~ntml imege 
procclsing by a micropmcesmr in two bavc mods of operation BJ. 

Rs79-9-021 
A79-12091 An unheated four-bar inframd t a d  target. F. 
0. Banell. A. G. OeBell. E. E. Fannin. 1. S Nissley. W. L. Wdfe 
(Arizona. University. Tuaon, Ant.), and C. M. Giorgi 1U.S. Army, 
Electronic Proving Ground. Fort Huachua, Ark). In: Modern 
utilization of infrared technology 111: Civilian and military; Proceed- 
my of the Third Seminar, Sin Diego. Calif.. August 25. 26, 1977. 
(A79-12C67 02-35) Eellingham. Wash., Society of fioto-Optical 
Instrumentation Engineers. 1977, p. 198-204. 

A four-bar infrared test target has been built to tost the 
feasibility of using perforated ambient temperature plates for Uw 
four bars instead of the customary plates operated at temperatums 
different from ambient. Six different sizes of four+ar array$ provide 
SIX different spatial frequencies. Front and back arrays of perforated 
plates are moved relative to one another by a motor driw to expose 
more or less of a sky reflector backplate, thereby producing a varying 
apparent temperature differential between the bars and their 
interstices. The target system also features a radiometric monitor 
which mechanically servos the bar patterns to compensate for 
changes such as dun or clouds. Qualitative tKtS with infrared 
imaqng systems show satisfactory bar patterns which disappear when 
the Dcrforations are dosed. Quantitative tests show that differential 
temperature accuracies of about one tenth of a kelvin Ean be 
attained. (Author) 

A7853000 # Infrared remote temperatun measurements: 
Its physics with nferenca to complexities, rpproximationr md 
limitations inu&rd. I - CoclQptual considerations 8nd surface 
tempumn estimation. R. K. Gupta (Indim lmtitute of Tropical 
Meteorology. Poona, India). Indian Instiwie of Science, Juurnd. 
Section 8 - Phvbcs/ and chcmial sclpncrs. uol. Bo, June 1978. p. 
135169.76 nfs. 

A critical review of rpacebome IR remote temperature masure- 
menu is presented. with particular nfermce to the spectroscopic 
aspect of the radiative transfer problem in order to meal t(H 
intricacies and uncertainties in the formulation of the radiatiw 
transfer equation. Attention is given to the concept of lod 
thermodynamic equilibrium and to the determination of surface 
temperature, especially wer oceans where it is difficult to get data 
bv conventional methods. Estimation of sea-surface temperature 
using 3.7- and llmicron channels as wall as the use of a statiniai 
technique in obtaining dear column radiance from doudy m a s  m 
discussed. SO. 

c 

RS79-9-023 
A1914164 I A gened purpose m i o n  of the computer- 
ontrolled w e  scanner OSIRIS. N. Aslund. K. Carloon, L. Mailof. 
md L. OIIsDn (Kungl. Tdtniska Hogskolan. Sto#holm. Sweden). In: 
lmqr processing - lmeraaiom with photogrammetry a d  m t e  
Wing: Pmceedinp of the International Symposium, Gru. Austria. 
-bar 35, 1977. lA79-1415103.35) GN. TKhnirhe Universitit 
Gru. 1818. p 15-18.8 refs. Research supported by the Stynim for 
Teknisk Utweckling. 

The original OSIRIS (Our Wnd Image Reading lnnrummt 
S w m t  machine uses linear self-running diode array for the 
digitization of images. The pment paper describes a general purpose 
version of OSIRIS. The geometrical reslution u 1024 x 512 pixels 
ud the photomtoic resolution exceeds 200. S o h i 0  has been 
developed for the readin5 and p m a s s i q  of arbitrarily n!ected 
sibregions up to 128 x 128 pixels of the original piaurr. These 
&UK aa displayed on a TV screen for intermbe manipulations. 
Om ~ l m m  a p p l i i o n  of OSlRlS is  the analysis of sazelliia 
photowms. B J. 

RS79-9-024 

A1914153 # Obithotiin of images by means of fast nmr 
rermiw laiq the vibming prism facility of the measuring machine 
IRIS. N. Arkrnd. K. Crlrson, N. uon Gsdorff. and L Petercoon 
(Kungl. Tdcniska Hogskolan, Stockholm, Sweden). In: Image pro- 
aoing - Interactions with photogrammetry Md remota sensing; 
Ruceed iqs  of the International Symposium. Graz, Amria. October 
35, 1977. lA79-1415103.35) Gat. TIchnische Univenitat Gru. 
1978. p 11-14.5 nfs. Research supported by thc Swedish Board for 
Spzce Activities. 

The paper describes a method for fast raster scanning of 
d h r i l y  chosen regions of photographic mmrdings measuring up 
to 30 em .x 30 c m  No bad-and-forth movement of the carriage of 
the machine is required. The pixel sze is 25 microns x 25 microns: 
ttm scanning and digitization of a rugton of 64 x 40 pxels is 
performed in less than 10 seconds. All this aaPmplished by using the 
IRIS l lmqe Reading lnnrument Synem) measuring machine which 
anploys a movable table and incorporates a vibrating prtrm for 
rcsnning purposes. In this way raster scanning can be performed wnh 
a speed that is mmplrrely sufficient for interactive work. The 
application of this interactive technique to multispectral aerial 
photographs of forests is examined. 8 J. 
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RS79-9-025 Rs79-9-028 - 

A7812078 A mirw of HgCdle infrared detector nJI. I S.OO2S. MfCROWAVE SATELLITE SENSOR TRADE-OFF 
nology. M. B. Raine and R. M. Rrwdv &Ionrywcll Radiation Canter. ANALYSIS 
Ltxington. Mast.). In: Modern utilization of infrared rochnolopy 111: J.C. HOLTZMAN. Univ. of Kansas. School of Engineering. Ekc- 

trical Engin. I f ,  Lawrence, Kansaa 66044 (NAS 9- 
15602) 

civilion 8nd militsy: Proceedings of the Third Seminar. %n Diegj, 
Calif., August 25. 26. 1877. lA79-12067 02-35) 6ellingham. Wlsh.. 

.I$ 
Society of PhotoQptial lmvumentatian Enginean. 1977,~. 86-89; - . 
Diiunbn, p. 80. 

SUPPORrrD 8Y US. National Aeronautics k Space 
' Admin.. WICC o f  Organization (It 
Management. Office of University Affairs 

RS79-9-026 . R579-9-929 

SUBdERVfcE SURVCMNC. 
Water and Wuta Tramem. VOL 21. No. 6.0 29, 

A79-12074 An optical mask ryrnm of target ta back- 
)round discrimiMtioh 0. M&uqhcy IAerospaw Corp.. E] scgundo. 
Calif.). in: Modern utilization of infr8nd achologv 111: avilim and 
military: Proceedings of the Third Seminar. San DiePo. Glif.. Aupust , ! J-, 

25  26. 1977t (A79-12067 02-35] &!lingham, Wash.. Socia* of *scripton: .~nc* teebnipucr. *Sewen. 
Photo-OPtical Instrumentation Engineen. 1877. p. 4560. Resauch Wnh. *-magneck waves, .Remot. 
soonsored by the Aerospace Con. M-8. Elecmnic equipment. huruncnution. 

to a slowly varying background interferenca is described. Tha Whaiquer. Pipes. Sewerage. Murrifipal wastes. 

Tke 8ktmuugnet.k suhmr(.ce GPR 104 Dnia 
mmod involves masking the photodetecmn with s photochromic 

b a t o r .  manufactured by Ekcrm-bfntfon La. plate and 1 model for this system is developed The photochromic 
mark i t  shown to be equivalent to an optical Automatic Gain Control 

cavate rrial holes &I beating the COU- ei (AGCI devia. npC time nsoonse of such (1 system is developed and 
metuned dmhs or sewers. A pmbe is rodded. simulation results M wesentad drot demonstrare the feasibilitv of 
e d ,  or floated through the pipe: signals u e  this approach. Uuthor) 
tmusmiucd by che pmbe (0 hand-held utrhce 
Weka d p p e d  rith arphoncs. The GRP 104 
Drrin toutor  has repo-y saved the Che~tcn- 
ham Bomgh in E n p h d  the kfge expense of 8%- 

untiai the bkt haler paexally required to foutc 
and map m~brurfaee drains. (Llsk-FlRL) 

An 0~nea1 method of suppressing p, imaging rymrn's mpmsn Muldnr k d l U k U C S .  bfapphlg, A d y t k d  

Ot Brlrtol. E w h d .  cfiminrte~ UW aced (0 ex- 

RS79-9-027 
5.8934. ENERGY-RELATE0 REMOTE AND IN SITU wn-IO723 
S€!!SINC INSTRUMENT DEVELOPMENT 
k V .  BROWELL. U.S. Natl. Aero. k Space Adm.. Envimn. k 
Space Sciences Div.. Hampwn, Virginia 2366s (DI-E77I-EEU; 
V6250-68) 

OBJECTIVES: To dcvefup dvaaced and improved insun- 
mcnt techniques for measuring environmental panmeten as- 
rociated with the generation of electrical energy urd other pollu- 
tion roufces. 

APPROACH: To meet these objectives. the following tasks 
will be conducted: Task 1 - R m a n  W r  - Evaluate Riman Lidar 
for remote mrasurement of SO2 concentration at powcr-pMt 
stack exit. Task 2 -Plume Dispersion Studies: Apply acmol acat- 
tcring lidar techniques to the study of plume dispenbn under 
various atmospheric conditions. Task 3 IR DIAL - T O  develop 
and apply the tunable infrared (IR) Differential Absorplion Lidar ' 
(DIAL) technique lo tke remote measurement of molecular 
plume effluents. Task 4 - Laser Heterodyne Detector - To evdu- 
ate the use of the laser heterodyne detector technique as a means 
LO increase the sensitivity of long path continuous wave rbsoorp- 
lion measurements using difftsc reflectors. Task S - HCI Monitor - to develop and deliver to EPA an improved in situ HCI chemilu- 
milierent moniror. Task 6 - UV DlAL - fo evaluate the UV Dif- 
ferential Absorption Lidar (DIAL) technique for remote mea- 
surements of the concentration of 502. 03. md aerosols at a 
power-planr stack exit and within the stack plume. 

modirkations to the Runan lidar have been completed. A con- 
tract has been let for the Tunabie IR Laser (delivery January, 
1978) which will be integrated with the IR Telescope. detector. 
and data processor to constmt a mobile lidar system. The laser 
heterodyne detector in the long path laser monitoring system is 
under evaluation. with 8 tecltnical repart on ?he effects of speckle 
scheduled for completion in January. 1978. All laboratory and 
field evaluation of B e  HCI detector have been completed. The 
UV DIAL system will be calibrated and &Id tested jointly with 
EPA during January 1978. Operational field k s t s  arc scheduled 
tor ~pri1.1978. 
SUPPORTED BY U.S. Environmental Protection Agency, 

Office of Energy Minerals k Industry 

' 

CURRENT PLANS AND/OR PROGRESS: s=ry 



RS79-9-030 
Techniques for Using Diazo Materials in Remote Sensor Data 
Anal ysi s 

Niss.ouri Univ., Rolla. Dept. of fflineral, Petroleum, 
Geological Engineering. 
AUTHOR: Whitebay, L. E.; Mount, S. 
E111211 Fld: BG, 14E, 17L, 46F, 828, 62F STAR1608 
Jan 78 21p 
Rept No: NASA-CR-2953, hl-246 . 
Contract: NAS8-31767 
Moni tor: 10 

and 

Abstract: The use of data derived from LANDSkT is facilitated 
when special products o r  computer enhanced images can be 
analyzed. However, the facilities required to produce and 
analyze such products prevent many users from taking full 
advantages of the LANOSAT data. A simple, low-cost method is 
presented by which usei's Can make their own special ly enhanced 
composite images from the four band btack and white LANOSAT 
tmages by using the diazo Process. The diazo Process is 
described and a detailed procedure for making various color 
foaPositas. such as color infrared, false natural color, and 
false COlOP, is provtded. The advantages and Iimitations OS 
the diazo process are discussed. A brief discussion 
intevwefation of diazo composites for land use mapping with 
some typical examples is included. 

Descriptors: *Photographic Processing, Data reduction, hndsat 
satellites, Remote sensors, Infrared Photography. PhOtographtc 
emulsions, Photographic processing equipment 

Identifiers: *PhotograDhic images, Infrared images, 
Photogrammetry, Remote sensing. Infrared mapping, *Oia20 
processes. Image processing, NTISNASA 

N78-17447/1ST NTXS Prices: PC AOZ/MF A01 

RS79-9-031 
Design and Fabrication of Nosecone for W6-57F Aircraft Fitted 
with APQ-lO2A Side Looking Radar 

Hacking Labs., Santa Clara, Calif. 

Final Report. 
E0915J3 Fld: OlC, 171, SIC, 63H STAR1606 
DaC 77 104p 
Rept No: NASA-CR-151592 
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Abstract: The design, fabrication, and testing of a nose cone 
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fitted with a APQ-lO2A side lookinQ radar operating at 9.6 
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Abstract: The author has identified the following significant 
results. A color film generation method that maximally expands 
the chromaticity and aligns Kauth brightness with the gray 
axls was presented. In comparison with the Current LACfE film 
product, the new color film product has more contrast .and more 
Colors and appears to be brighter. The field boundaries in the 
new product were more pronounced than I n  the current LACIE 
product. The speckle effect was one problem in the new 
product. The yellowness speckle can be treated using an 
equation. This equatioh can be used to eliminate any speckle 
introduced by the greeness. This product Ieads logically 
toward another that will employ quantitative colorimetry which 
will account for s m e  of the eye's perception of color 
stfmull. 
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Abstract: Sea ce, aircraft ice. bridge ice, and fog formation 
detecting meth ds are reviewed in these Government-sponsored 
research reports. Remote aerial sensing and ground based 
detection systems are among the methods investigated. (This 
updated bibliography contains 150 abstPaCtS, 32 of whlch are. 
new entries to the previous edition.) 
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Abstract: The author has identified the following significant 
results. Each of the candidate bands were examined in terms of 
the feasfbillty of gathering high quality imagery from space 
while taking into account solar illumination, atmospheric 
attenuation, and the signal/noise ratio achievable withing the 
TM sensor constraints. For the 2.2 micron region and the 
thermal IR region inband signal vglues were calculated from 
representative spectral reflectance/emittance curves and a 
linear discriminant analysis was employed to Predict 
classification accuracies. Based upon the substantial 
improvemetit (from 78 to 92%) in discriminating zones of 
hydrothermally altered rocks from unaltered zones, over a 
broad range of 1-xervation conditions, a 2.08-2.3s micron 
spectral band having a ground resolution of . 3 0  meters was 
recommended for inclusion on the TM. 
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