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FOREWORD 

Remote sensing of the Earth from orbital altitudes has the potential of 
yielding information which is of fundamental importance for effective use 
and conservation of natural resources in both underdeveIOped and 
technologically advanced nations. Skylab offers a unique opportunity for 
an expansion of earth resources remote sensing technology by carrying 
relatively large, flexible and high performance sensors and by utilizing 
the crew to Operate them in laboratory fashion. 

The Earth Resources Experiment Package (EREP) on Skylab will test and 
validate remote sensing techniques over a wide spectral region from orbital 
altitudes. Specifically, five experiments in the EREP will permit 
simultaneous remote sensing of ground test sites in the visible, infrared 
and microwave spectral regions. These Skylab data will be correlated with 
information obtained about the ground sites from aircraft and/or from on 
site measurements. Particular emphasis will be placed on validating the 
utility of spectral signature identification from orbital altitudes. 

In December 1970  NASA announced that data to be acquired by the EREP 
facility could be made available to qualified users for investigations in 
the earth resources disciplines. Preposers were also encouraged to 
consider the use of data acquired by the automated Earth Resources 
Technology Satellite (ERTS) and instrumented aircraft and to describe 
requirements for ground measurements at the sites to be observed. In 
response to this announcement approximately 300 proposals, both domestic 
and foreign, were received from universities, industry and local 
governments and research organizations. 

The data user program, as currently defined, is composed of approximately 
16” individual tasks to be accomplished by Principal Investigators located 
in 32 states and 19 foreign countries. These tasks are defined by number, 
principal investigator, and location in the following pages. 

The purpose of this document is to provide a ready reference for all users 
and potential users of EREP data, to inform them of investigations to be 
conducted and to facilitate the exchange of ideas, results, and 
applications. 

For sale by the Superintendent of Documents, 0.8. Government Printing omen, Washington, D.C. mm 

L____________ 



SKYLAB EREP - TASK NUMBERING SYSTEM 

is: Digit ‘ / Major Discipline 

100 §§BICULTUREIRANGE/FORESTRY 500 

Suhdisciplinc 01 to 15 
16 to 30 

2nd I 3rd Digits—>31 to 45 
46 to 60 
61 to 75 
76 to 90 
9] to 99 

CROP INVENTORY 
INSECT INFESTATION 
SOIL TYPE 
SOIL MOISTURE 
RANGE INVENTORY 
FOREST INVENTORY 
FOREST INSECT DAMAGE 

200 GEOLOGICAL APPLICATIONS 
01 to 20 
21 to 40 
41 to 55 
56 to 70 

_. 71 to 85 
" 86 to 99 

MAPPING 
METALS EXPLORATION 
HYDRO CARBON EXPLORATIONTOO 
ROCK TYPES 
VOLCANOS 
EARTH MOVEMENTS 

300 CONTINENTAL HATER RESOURCE§ 

EXAMPLES: 

0] to 15 GROUND HATER 
16 to 30 SNOW MAPPING 
31 to 45 DRAINAGE BASINS 
46 to 60 WATER QUALITY 
OCEAN INVESTIGATIONS 

l 

0] to 15 SEA STATE 
16 to 30 SEA/LAKE ICE 
3] to 45 CURRENTS 
46 to 60 TEMPERATURE 
61 to 75 GEODESY 
76 to 90 

Task 117 is qn Ag/Range/For. Discipline. 
studying insect 1nfestation. 
Task 903 is  Cartography. Photomapping 

. O ' ‘ / . l  '_V H ' -  _ r ’ .  43;. ’11. (IL-“A - '  

LIVING MARINE RESOURCES 

900 

ATMOSPHERIC INVESTIQATIQNE 

‘01 to 15 
16 to 30 
31 to 45 
45 to so 

STORMS, FRONTS. AND CLOUDS 
RADIANT ENERGY BALANCE 
AIR.QUALITY 
ATMOSPHERIC EFFECTS 

COASTAL ZONES. SHOALS, AND BAYS 
01 to 15 
16 to 30 
31 to 45 
46 to 60 
61 to 75 

CIRCULATION AND POLLUTION IN SAYS 
UNDERWATER TOPOGRAPHY AND SEDIHENTATION 
BATHMETRY ’ 
COASTAL CIRCULATION 
WETLANDS ECOLOGY 

REMOTE SENSING TECHNIQUES DEVELOPMENT 
01 to 15 
16 to 30 
3] to 45 
46 to 60 

REGIONAL 
01 to 15 
16 to 30 
31 to 50 
51 to 65 
66 to 80 
81 to 95 

PATTERN RECOGNITION 
HICRONýVE SIGNATURES 
DATA PROCESSING 
SENSOR PERFORMANCE EVALUATION 

PLANNING AND DEVELOPMENT 

LAND USE CLASSIFICATION TECHNIQUES 
ENVIRONMENTAL IMPACTS - SPECIAL TOPXCS 
STATE AND FOREIGN RESOURCES 
URBAN APPLICATIONS 
COASTAL/PLAINS APPLICATIONS 
MOUNTAIN/DESERT APPLICATIONS 

W 
01 to 15 
16 to 30 
31 to 45 
46 to 60 

‘ .  1 »  . _ ‘v V n " i f “  a I f _ .  1 ,A 
, r—uzhymmrg-  ' ' -  5 ' g " *- : ~ '  ' 

PHOTOMAPPING 
MAP REVISION 
MAP ACCURACY 
THEMATIC MAPPING 



Studies of 

EARTH RESOURCES EXPERIMENT PACKAGE 

100 SERIES 

crops, 

SKYLAB 

AGRICULTURE [RANGE /FORESTRY 

forest and rangelands, including management, resource 
evaluation, mapping and inventory information, crop identification, acreage 
estimation, irrigation needs, land productivity 
surveys, soil conditions, distribution of insect infestations 
thaw line/snow cover supportive studies. 

Task Principal Investigator 
NO. and Affiliation 

CROP INVENTORY 

101 

102 

103 

104 

105 

106 

Dr. R.N. Colwell 
School of Forestry 

and Conservation 
Univ. of Calif. 

Dr. L.V. 
Manderscheid 

Dept. of Agricul- 
tural Economics 

Mich. St. Univ. 

Dr. K. Ebtehadj 

The Plan Organiza- 
tion 

Iran 

Dr. F. De Mendonca 
INPE 
Brazil 

Dr. C.W. Bouchillon 
Office of-Research. 
Miss. St. Univ. 

Dr. 0. Dominguez 
Instituto Nacional 

de Technobgia 
Agropecuarra, 
Argentina 

Investigation 

Assess usefulness of Skylab data 
in agricultural resource evalua- 
tion and inventories. 

Evaluate the utility of manually 
interpreting satellite imagery 
for crop inventory on a regional 
scale, and to test an automated 
pattern recognition, cover 
mapping, and area computation 
system. 

Assess Skylab imagery usefulness 
in contributing significant data 
to agriculture, forestry and 
rangeland inventory in Iran; 

Obtain data to identify craps 
and crop areas of Brazil. 

Identify the procedures and 
techniques required for crop 
discrimination using EREP data. 

Improve present knowledge of 
the natural and agriculture- 
livestock resources of the 
Humid Pampa. 

and crap vigor, soil 
and freeze- 

Test Site(s) 

San Joaquin 
County,Ca1if. 

Southern 
Michigan 

Iran 

Brazil 

Mississippi 

Argentina 



100 SERIES (Continued) 
Task 'Principal Investigator 
No. and Affiliation 

107 Dr. C . E .  Fischnich 
UN Food and Agriculture 
Organization (FAO) 

108 Dr. C . E .  Poulton 
Earth Satellite 
Corporation 

INSECT INFESTATION 

1 1 6  W O G .  Hart 

USDA 

1 1 7  Prof. J. Otterman 
Dept. of Environ- 

mental Sciences 
Tel-Aviv University 
Israel 

SOIL TYPE 

132 Dr. C.L.Wiegand 
USDA 

133 Prof. J. Otterman 
Dept. of Environ- 

mental Sciences 
Tel-Aviv University 
Israel 

134 Dr. 0. Dominguez 
Instituto Nacional 

de Technologia 
Agropecuarra, 
Argentina 

Investiggtion 

Study the Sudan, North Africa; 
Columbia, South America; and 
the Philippine Islands with 
participation of the Food and 
Agriculture Organization as 
consulting coordinator. 

Deve10p a uniform legend and 
procedure for the mapping and 
classification of the natural 
resources on a global basis. 

Determine methods for the early 
detection of insect infestations 
on a variety of plants in the 
lower Rio Grande Valley of 
Texas. 

A multidiscipline study of geo- 
loqy, hydrology, limnology, 
oceanography, and agriculture. 
Establish Spectral signatures, 
taking into account atmospheric 
effects as measured by 8191. 

Identify the techniques and pro- 
cedures required to map saline 
soils by use of remotely sensed 
multiscanner and photographic 
data. 

A multidiscipline study of geo- 
logy, hydrology, limnology, 
oceanography, and agriculture. 
Establish spectral signatures, 
taking into account atmOSpheric 
effects as measured by 5191 .  

Identify the techniques and pro- 
cedures required to map saline 
soils by use of remotely sensed 
multiscanner and photographic 
data. 

Test Site(s[_ 

Sudan, 
Columbia, 
Philippines 

California, 
Colorado, 
Nevada, 5 
Louisiana 

Texas 

Israel 

S . E .  
Texas 

Israel 

Argentina 



100‘ SERIES (Continued) 
Task Principal Investigator 
No. 

136 

and Affiliation 

Dr. N.S. Duron 
Direccion General 

De Agriculture 
Mexico 

SOIL MOISTURE 

1þ6 

147 

1u8 

1H9 

Dr. J. R. Eagleman 

Dept. of Geography 
and Meteorology 

Univ. of Kansas 

Prof. J. Otterman 
Dept. of Environ- 

mental Sciences 
Tel-Aviv University 
Israel 

V.I. Myers 
Remote Sensing 

Institute 
South Dakota 

State University 

J.A.D. Perez 
Secretaria De 

Recurses 
Hidroulioos, 
Mexico 

RAbKSEIhNýþ¢HDRY 

161 R.C. Heller 
USDA ‘ 

_§_;nve§;igation 

Identify soil types and land 
use, locate areas of imprOper 
land use, erosion, etc., deter- 
mine locations suitable for land 
or forest reclamation projects. 

Determine the techniques and 
procedures required to use 
microwave data for the identi- 
cation of available moisture, 
either in the soil or snow 
packs. 

A multidiscipline study of geo- 
logy, hydrology, limnology, 
oceanography, and agriculture. 
Establish spectral signatures, 
taking into account atmospheric 
effects as measured by $191. 

Deve10p techniques and proce- 
dures, using multispectral 
systems, to identify from 
remotely sensed data the physi- 
cal and thermal characteristics 
of plants and soil. 

Identify areas in Mexico where 
cropland irrigation is or 
should be used and when such 
irrigation should be applied. 

Classify forest and land use 
and measure changes; identify 
microecosystems of mountain 
valley area for rangeland 
inventory from data collec- 
ted at orbital altitude. 

n t  Siteis) 

Southeast 
Mexico 

Northern 
U.S., Tex., 
Oklahoma 

Israel 

5. Dakota 

Mexico 

Manitou, 
Colorado 



100 SERIES (Continued) 
Task Principal Investigator 
No. ang_gffiliatiog_ Investigation 

FCWESTIhnþþVTCRN’ 
Iggt Site(sl 

176 P.G. Langley Design a multistage automatic Northern 
Earth Satellite pattern recognition system to California 

Corporation_ perform forest inventories. 
Deve10p data between SL, A/C 
and ground maps, providing the 
capability to inventory large 
area of forest. 

‘177 R.C. Heller Classify forest and land use Atlanta, 
USDA-PS and measure changes; detect Georgia 

insect infestations within 
forest stands. 

FCRESTIBEECTIIANUMSE 

191 R.C. Heller Classify forest and land use, S. Dakota 
USDA-F5 measure changes, and detect 

insect infestations within 
forest stands from data 

collected at orbital altitude. 



SKYLAB 
EARTH RESOURCES EXPERIMENT PACKAGE 

200 SERIES GEOLOGICAL APPLICATIONS 

Geomorpholoqy, soil erosion, volcanic activity, resources and environment, 
geothermal anomalies, lithology, surface water loss, fault tectonics, 
earthquake hazards, geologic mapping, mineral exploration, highway 
engineering. 

Task Principal Investigator 
No. and Affiliation Investiggtion Test §i§e(sl 
NUUWHBKB 

201 Dr. Robert S. Houston Analyze EREP imagery using stereo- WYoming 
Department of Geology scopic viewers and color additive 
University of wyoming viewers for a first-look 

evaluation of the data. 
Illustrate positive and negative 
results of the analyses. 

202 Dr. H.E.C .  Van Der Evaluate the potential of EREP Spain 
Meer Mohr data for geological mapping in 

I.T.C. Spain. Compare results of EREP 
The Netherlands data analysis with geologic maps. 

203 Professor Richard Interpret EREP imagery data to Wyoming/ 
Hoppin detect and map (a) possible Montana 

Department of Geology rejuvenated crustal fractures: 
The University of Iowa (b) suspected township-sized 

structural blocks: (c) corre- 
lations of glacial land forms 
and ancient nonglacial surfaces: 
and (d) major rock types. Compare 
ERTS and EREP imagery to evaluate 
atmospheric effects on mapping. 

20" Dr. N. H. Fisher Evaluate the use of EREP imagery Australia 
Bureau of Mineral for agricultural, forestry, 
Resources Geology geologic, hydrologic, and 
and Seephysics geographical studies in three 

Australia geographic areas of Australia. 
Prepare maps from the data. 

205 Dr. Keenan Lee Use photointerpretation of EREP Colorado 
Colorado School of 

Mines 
imagery, field checking, and 
previously existing information 
to map geological features in the 
Silverton-Ouray, Salida, and 
Leadville-Climax areas. 



200 sales (Continued) 
Task Principal Investigator 
No. and Affiliation 

206 Dr. Dieter Bannert 
Geological Survey of 

the Federal 
Republic of Germany 

207 Dr. H.T.U. Smith 

Geology Department 
University of 

Massachusetts 

208 Jack Quade 
Mackay School of 

Mines 
University of Nevada 

209 Jacques Guillemot 
Institute Francais 

Du Petrole 
France 

210 Dr. Klaus Giessner 
Geographisches 

Institut 
University of 

Technology 
Federal Republic of 

Germany 

_5 Investigation 

Analyze (with mnltispectral 
techniques) geological structures, 
distribution of rock types, 
marine sediment tranSport, 
interaction between industrial 
and urban pollution and land use, 
distribution of glacial sediments 
and their soils. Investigate 
the suitability of space imagery 
for small scale map production. 
Study automatic image processing 
for mapping and calibration 
purposes. 

Study type, pattern, color, 
lateral variations, form, spacin 
orientation, and geologic factor; 
which control dune fields in the 
Namib and Kalahari Deserts of 
southwest Africa. 

Use field studies, RB-57 
multiband photographs, and EREP 
S190 photographs to evaluate the 
utility of multiband photographs 
for distinguishing between 
geological units, mapping 
geological structures, and 
identification of major drainage 
basins features in Nevada. 

Assess aircraft, balloon and ERE 
imagery at various scales to 
develop a synthesis of the major 
geologic alignments while 
delimiting the mutual influence 
zones of the tectonic systems 
between the Eastern Pyrenees to 
the Southern Alps. 

Use S190A, $1908,  and 8192 data 
for preparation of geologic and 
geomorphic maps. Visually 
interpret imagery using color 
enhancement and compare with field 
data. The main interest being 
geomorphology and the factors such 
as vegetation, hydrology, type of 
soil, and erosion which affect the 
landscape. 

Test Site(sl¥ 

Germany 

Southern 

Africa 

Nevada 

Southern 
France 

Tunisia 
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No. 
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and Affiliation __ 

Dr. Peter Kronberg 
Geological Institude 

Tu Clausthal 
west Germany 

NETALSEXPLCRAJHDBI 

221 

222 

223 

22“ 

Dr. M. L. Jensen 
Department of 

Geological 8 
Geophysical Sciences 

University of Utah 

Ira C. Bechtold 
Argus Exploration 
Company 

Cyprus Mines 
Corporation 

Dr. George J. 
McMurtry 

Office for Remote 
Sensing of Earth 
Resources 

The Pennsylvania 
State University 

Dr. Fernando de 
Mendonca 

INPE 
Brazil 

Investigatipn _¥ _¥ 

Interpret enhanced imagery for a 
photogeology study of the Afar 
Triangle Area of EthiOpia. Make 
1 : 5 0 0 , 0 0 0 - s c a l e  geological and 
tectonic maps from the inter- 
pretation and compare to existing 
field geology and geOphysical 
maps. 

EthioPia 

Interpret S190 and S192 imagery, 
visually and by means of 
densitometry and additive color 
viewing, to identify fracture 
patterns, offset of formations, 
rock color differences, and 
vegetation patterns. Correlate 
features identified with known 
mineral deposits. 

Nevada 
Utah 

Evaluate and compare EREP data 
and its correlation with existing 
data including Apollo earth- 
looking photography, ERTS-A 
imagery, NIMBUS High Resolution 
Infrared data, geophysical data, 
X-15 photography, SLAR, and other 
information to be used in the 
interpretation of geology and 
tectonics in the test site areas. 

Arizona 
Nevada 
California 
Utah 

Study the various scales of EREP, 
ERTS and aircraft imagery of the 
Susquehanna River Basin to 
characterize and classify gross 
geologic structure and tectonic 
features. Correlate the observable 
features to ground truth to 
deve10p information and recognition 
techniques for geologic inter- 
pretation. Evalute the use of 
spacecraft remote sensing for 
geologic interpretations and for 
predicting favorable locations 
for mineral exploration. 

Pennsylvania 

Perform sensor evaluations and Brazil 
inventory agricultural resources 
in Brazil. 

Test Site(s) _ 






































































































