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INTRODUCTION

At present Australia has no formally constituted national body

responsible for organizing or implementing remote sensing

programs, although participation in the US Earth Resources

Technology Satellite program is organized on a national basis

by a Federal Government interdepartmental committee.

Various departments within the Australian Government and the

individual State Governments undertake remote sensing

activities for specific purposes, the method of greatest

importance, which is applied on a routine basis,being

conventional aerial photography.

Mining companies are researching various remote sensing

techniques, but the results of their work are generally

not published. The following notes apply principally to

activities within Government agencies.

The term 'Remote Sensing' refers here to the use of instruments

operating at certain wavelength bands of the electromagnetic

spectrum, from the ultra-violet to the microwave, to acquire

date about objects although not in contact with them.' The

various electrical and radio-activity methods of geophysical

prospecting, and the sensing of the earth's natural fields of

gravity and magnetism are excluded; however, the combination

of some of these methodswith remote sensing techniques (in

the restricted sense) can provide useful information.'
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Aerial Photography

Most work in the field of remote sensing involves the application

of conventional panchromatic vertical aerial photographs to

geological mapping. Australia bas complete coverage of vertical

photography of various scales (1:50 000 or larger). Systematic

coverage of mainland Australia with 1:80 000 scale photography is

95% complete. (Format 23 cm; nominal scale 1:85 000; camera

focal length 88 mm; flying altitude 7620 m; approximate cost

for very large areas $A0.38 per km2). Since 1968 there has been

an increasing use of 1:25 000 scale colour aerial photographs as

a basis for detailed geological mapping in well exposed

mineralized Precambrian and Palaeozoic terrain in arid regions

(Format 23 cm; nominal scale 1:25 000; camera focal length

152 mm; flying altitude 3785 mu approximate Cost for areas of about

9000 km2 is $A1.35 per km2). The colour photographs make much clearer

the distinction between, and the boundaries of, different rock types;

in addition they greatly aid navigation, photo-interpretation, the

location of old workings, and recognition of indications of

mineralization.

Experimental work with black and white infrared photographs in

1966 demonstrated that clear water bodies appear black unless

very shallow (less than 0.3 m). Water with suspended sediment
11

appears in a shade of grey depending on the concentration of

suspended matter. Vegetation inundated by salt water showed

a lower reflectance of infrared than well-drained vegetation.

In 1970, an experimental survey of an irrigation area in

northern Victoria using simultaneous colour and colour-infrared

aerial photography showed that these films were useful in

detecting channel leakage, in mapping areas affected by

groundwater salinity, and in several aspects of farm management.

(Format 70 mm; nominal scale 1:30 000; camera focal length 44 mm;

flying altitude 1370 m; total area 1600 km2 ; cost approximately

$A3 per km2).
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Combination of remote sensing techniques, 1971 

The purpose of this experiment was to evaluate airborne

photographic and detailed magnetic sensing for mapping

geological structure, over Precambrian rocks in an arid

environment of low relief, sparse outcrop, and deep

weathering. The results indicated that the combination

of techniques produced more useful geological interpretation

than could be obtained from either method used alone.

Thermal Infrared Imagery 

During the period 1971-73, the Bureau of Mineral Resources

conducted experiments with airborne thermal infrared

imaging systems. Imagery was acquired in three areas; one

of sub-humid temperate climate near Canberra (wavelength

3.5 to 5.5ium, 1pm = 1/1000 mm); one in a humid tropical

climate in east central Queensland; and one in a humid

tropical climate in Papua New Guinea.

From the first experiment (3.5 7 5.5 Am) it was concluded
that in areas of good exposure thermal infrared could be

used for differentiating between rock types, provided their

thermal properties differed sufficiently. In the second

survey an attempt was made to detect concealed shallow coal

seams in a well grassed open woodland terrain; the method

was shown to be unsuitable as a prospecting tool in the

environment studied. (Wavelength 8-14 pm; approximate

cost $A11 per line-km). In Papua New Guinea thermal infrared

was used to map the location of hot springs and warm ground

associated with dormant volcanoes at Rabaul; this was

satisfactorily done, and a comparison of two wavelength .

bands 3.5 - 5.5 and 8 - 14 pm showed that the longer wavelength

was superior for this purpose. (Approximate coat $A13 per

line-km). In general for land areas better results are to

be expected in arid than in humid terrains because of the

masking effect of vegetation in the latter environment.

The method is potentially useful for detecting zones of
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shallow groundwater by virtue of its cooling effect on the

ground surface. Ground information and up-to-date aerial

photographs are necessary to interpret the imagery. The

method is good for differentiating between waters of

different temperatures, e.g. cool groundwater flowing into

the warmer sea, or warm water from an industrial plant

flowing into a river, and for mapping the extent of hot

ground in present-day volcanic terrains. The method can

be used for discriminating rock types, but it is desirable

to do ground wotk to ascertain whether the rocks to be

separated have different thermal behaviour, before

embarking on an airborne survey. Thermal infrared flown

at regular intervals throughout the day has been used to

monitor the outflow of hot water from a power station in

Melbourne.

Radar

Side-looking radar (SLAR) imagery obtained by the Department

of Army from Westinghouse-Raytheon was used for base map

compilation and geological interpretation in western Papua

New Guinea, where there are gaps in vertical aerial

photographic coverage because of persistent cloud cover.

The radar imagery was found to be good for the mapping of

major lineaments and faults, and satisfactory for

distinguishing some rock types, particularly ultrabasic

rocks by their smooth vegetation cover texture, and

limestones because of karat weathering features. In

general, however, interpretation of rock types was more

difficult than on aerial photography.

Stereoscopic SLAB imagery of well exposed Precambrian and

Palaeozoic mineralized terrain in the Mount Isa area,

Queensland, was acquired from Aero Service Corporation-

Goodyear Aerospace in support of the Australian ERTS program.

The cost for a 3500 km2 area was $A6 per kmi plus aircraft

mobilization. For the appreciation of regional topographic
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expression, and thus to a large extent of regional geological

structure, 1:100 000 scale mosaics made from the radar strips

are superior to photo-mosaics at the same scale prepared from

1:85 000 scale aerial photographs. Some linear features have

been detected for the first time on SLAR imagery. Some of

them have escaped previous detection because of their large

size; others are probably due to differences in dielectric

constant or roughness (in the radar sense) of the terrain.

Lithological units that differ in respect of topographic

expression, fracture pattern, or drainage pattern could be

readily mapped, but discrimination of other rock types was

difficult. Relief and drainage details are better visible

on stereoscopic than on monoscopic STAR. STAR is considered

to be better suited for regional rather than for detailed

mapping; however, it can contribute some information also

to detailed mapping.

Because of its properties, SLAB should be considered a

complement of rather than a substitute for air photography.

In areas of persistent cloud cover radar imagery is

easier to obtain and probably less expensive than air

photography.

Photography from Skylark Rocket Project SL 10811 

Successful photography of a large area of central South

Australia was achieved from a Skylark rocket at a maximum

altitude of 297 km using multispectral and colour infrared

cameras. Lineaments not previously mapped have been found

in a study of the photographs. The project was a joint one

conducted by the University of Reading, the CSIRO Division

of Mineral Physics, and the South Australian Department of

Mines.
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Multispectral photography

Multispectral aerial photography of eleven ERTS test sites

in Australia was taken with a Spectral Data Corp Mark II

camera (image scale 1:90 000, format 22 x 22 cm, 4 lenses).

The photography was flown by the RALF for the CSIRO Division

of Mineral Physics in 1972 but results of studies of the

photographs are not yet available. The project is intended

to complement ERTS investigations.

Earth Resources Technology Satellite (ERTS)

The evaluation of ERTS-1 imagery for the US National

Aeronautics and Space Administration represented the

first Australia-vide investigation of a remote sensing

technique. An Australian Government interdepartmental

committee under the Chairmanship of Principal Investigator,

Dr N. H. Fisher, coordinated the reporting of some 45 co-

investigators from Government departments, universities,

and private industry. Following is a summary of results

based on the final reports to NASA by co-investigators.

Mineral Resources/Geological Strueture/Landform Surveys 

Many investigators expressed the view that ERTS imagery

has a useful role complementary to conventional techniques

in regional geological mapping. It does not replace

conventional aerial photography, but used as an adjunct

to airphotos the imagery has provided information such

as the extension of previously known geological features,

particularly lineaments, the joining of discontinuous

lineaments in areas of poor outcrop, and the discovery of

new lineaments both rectilinear and curvilinear. The

imagery gives only a broad guide to rock distribution,

because rock boundaries can rarely be followed continuously.
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Several investigators attempted to apply lineament studies

to the problem of locating prospective areas for mineralization.

While there is no known evidence that ERTS has indicated a

body of mineralization directly, the possibility exists that

location of lineaments from ERTS may assist in the broad

definition of prospective areas. Although major geomorphic

features are readily apparent, the geomorphic regions

interpreted from EBTS imagery need much checking against

other available information before their accuracy can be

determined. The main value of the imagery in geomorphic

mapping will be in the initial stages of studying an area,

or as illustrative or teaching material.

For geological purposes there are advantages in using

stereoscopic imagery, and low sun-angle imagery (which

provides more information on geological structure than

high sun-angle imagery). In the Australian environment

band 7 is generally preferred for structural studies, and

bands 5 and 7 for the interpretation of general geological

information.

Water Resources 

ERTS-1 imagery is useful for determining the extent of

surface water (band 7 in particular), and information on

certain parameters of water quality, namely colour and

turbidity, can be gained from a study of the reflectivity

in each wavelength band.

In a flood investigation in Victoria, flood flowpaths could

be traced by the differing reflectance characteristics of

sediment-laden water (colour composite imagery, bands 4, 5

and 7), and flood boundaries were successfully mapped.
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In South Australia, zones having common hydrologic behaviour

in terms of topography and groundwater conditions had been

mapped from ground information. ERTS data corroborated the

mapping, and also indicated anomalous areas requiring

further ground investigation.

The imagery was judged to be useful in the search for water

in arid terrain, by providing evidence that certain areas

may have greater potential than others, and thus reducing

the amount of ground work necessary.
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