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HE process of econo-

mic dﬂﬂn‘mwnt COn-

sists largely ol orga-
nising the development and
produdtive exploitation of
nathra] resources. These re-
sources are themselves inter-
related, changes alfecting one
can have repercussions on
others. An optimum and effec-
tive man of natural re-
sources like soils, water, vege-
tation, mineral resources, en-
:;? resources, terrain eic.,
calls for a thorough and rou-
tinely updated information
about the :nwmnmcﬁu and as-
sociated ic phenomena,
Major adm:ae‘: in gathering of
data about earth's resources
over large areas and from a
considerable distance came
with the invention of the Iphn-
t c camera and airplane
ugr'l-fllﬂ-madvmtagcs of the air-
lane as a platform was limited
y the area it can cover in any
one phntﬂg:of:hir scene, by
the cost involvement and by
the difference in degree of
uniformity between repetitive
coverage of the same scene at
different times or in its cover-
age of different scenes at the
same suntime. With the com-
ing of space programune, orbit-
1l::§ space .crafts provided an
ideal platform to overcome the
above limitations. The combi-
nation of new t of sensors
with a space platform proved
to be more than a high altitude
extension of aerial photogra-

Sensing of earth surface
from satellites and preparation
of i

image is known as 'Satellite
Imagery’. The examination,
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Schematic diagram of collection and transmission of data by a satellite

The Technology : The
recording of observations of
the earth’'s surface from an or-
biting spacecraft began in
1960 with the first US meteo-
rological satellite TIROS-1.
Significant experiments in
earth resource sensing was ini-

Agency's ERS, Indian IRS etc.,
are acanninf the ' earth's
surface continuously. The
have different technica
specifications as well as differ-
ent -resolutions. (LANDSAT
MSS 80m x 80m, LANDSAT
T™ 30m x 30m, SPOT MSS5S

sampling or measurement of
the Eartﬁ s surface features by
or land ‘survey to
t is seen on the
remote-sensing data products
exists on
'Ground
For qualitative study
may not be so
important; but lor quantitative
or for comparative information
Ground Truthing is essential.

aerial su
correlate,

with what actuall
the d is cal
Tru
Ground Truthin

tiated in

(ERTS-1.
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1972 with
launching of the first Earth Re-
sources Technology Satellite
subsequently
named LANDSAT).

Other than LANDSAT of
USA, different countries have
their own satellites for re-
sources imagery and for other
purposes. For earth resources
French SPOT, Japan-
ese JERS, Europea

the

re-

the

Space su
lite

20m x 20m.,
& so onj).
The solar arrays of satel-
lite's independent solar panels
provide necessary power 1o
systems as well
recharge the storage batteries.
The batteries are needed when
the satellite moves on the dark
* side of the earth. The Teleme-
try, Tracking and Command

as four functions:
transmit satellite's house-
keeping information to the op-
erations control centre and
global network of tracking sta-

IRS 36m x 36m

as

em on board the satel-
i} to

tions and to receive commands
from the contral stations as
needed to control the space-
craft: ii) fo transmit the col-
lected data to ground stations
wherever they may be. A sta-
tion can receive data from a
satellite, while the spacecraft
is within its line of sight. The
surface area within each a sta-
tion's ambit is called the 'Foot
Print' of the satellite; iii) to
dutnp the data stored on the

recorders to und stations:
and iv) to relay data picked
from remote unmann Data

Collection Systemn (DCS| plat-
forms on different places of
earth to the tracking stations
and local user terminals.

The satellites circle the
globe in a circular, near-polar

orbit and cross the tor at a
99 d e angle. 0 this
high attitude the satellite of-

fers a synoptic view of a large
area in one scene. It' makes

numbers of orbits a day and
repeats its coverage of anmy
specific point on the earth's

surface at about 930 am local
time after a constant interval,
Repetitive coverage enables
comparison of scenes of same
lu-l:.ltum at different dates. The

‘wtri

by the sensors of

point at the equator 170km
west of previous strip and
senses a contiguous strip of
185 km wide. This results in
an overlap of 15km at the edge
of each strip on 2 consecutive
days' ebservation.

The Sensors of Elt:llltﬂ
Sensor instruments of satel-
lites contain i) Multiple Scan-
ner System (MSS) and Return
Beam Vidicon [RBV] cameras.
ii) Data Collection System
(DCS) receivers, and iii) video
tape recorders. Every object
nnpccarth. bumhardc? by the
sun with radiation having a
broad range of wave lengths
reflects dilferent proportions
of each wavelength received.
The physical properties of the
object itself establish how
much of the solar radiation of
each wavele is reflected.
This reflected energy with its
distinct spectral or wavelength
distribution for each object is
selectively observed by the
MSS in four small portions or
bands of the electromagnetic
spectrum by its four channel
radiometer. The RBV and MS5S
sensors use . séven bands in the
visible and near-infrared por-

tions of spectrum, Within each
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band are six .detectors -

convert the revived ra-
s lntn electrical signals.

sweep of the

he ncanni mirror

HFN' from six parallel lines
of landscape and feeds these

lines of signals to the detec-
tors; the signals from one .
scanned. raphic line di-

recied to one u?f ;lhtfslx detec-
tors in the four spec-
tral hﬂﬂh continuous line
ol' signals acquired by the

mirror is divided into
8, each
of which is on to one
detector in each of the spec-
tral bands. The dtteﬂur transe
late the single al into an
electrical signn] of ultimate
reproduction in the satellite
imagery product as one
"Picture Element’ or 'Pixel'. A
pixel in a LANDSAT {mage rep-
resents an area about 80 m
square on earth's surface Yalso
called 'Resolution’ of the sys-
tem), Seme pixels such as
those Ifrom oceans, forests,

deserts etc will have a high

degree of uniformity; others in
coastline., suburbs. mixed
cropland etc. for example will

have a high degree of variation

of composition.

These different levels of
intensity and their variations
in uniformity provide the basis
for remote-sensing of earth's
resources. The original digital
mode of MSS data permits
quick transmission of different

stations as well as rapid pro
cessing by computers. The
MSS S;stem can acquire data
from the infrared regionsa of
spectrum which is beyand the
range of nﬁtical camera sys-
tem. The three RBV television
cameras simultaneously photo-
graph the same portion of
earth in three different spec-
tral bands of green, red and
near-infrared. The LANDSAT
television caméras photograph
185 km square area every 25
seconds ha an overlap of
18.5 km with the next scene.
Each television picture has
4,125 lines having 4,000 ele-
ments in each line.

°  Data : The in-
formation received from a
satellite has to undergo anno-
tation and correction before
further processing.
‘Annotation’ consists of attach-

" ing selectéd information about

the source to the data product.
The followdi corrections are
required to be done on pri-
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mary data : radiometric cor-
rections relating to the func-
tioning of the sensors. the
recording of the data, and er-
rors in prn::umﬁ geometric
correction of band and scene
for variation in position of
satellite with respect to earth,
variation in altitude and veloc-
ity of the satellite and other
mechanical scanni errors.
and tration corréctions to
adjust the s from the dif-
ﬁ:n:nt bands of the same scene
valid composite i
notated and corrected
data are processed as satellite
images in black and white
forms, in false colour compos-

ite forms and as Computer
Cempatible Tapes (CCTs). The
64 levels of lnlensit of the

original tape are reduced : il'.‘n

e
range which human.eye can
distinguish. Each scene of
LANDSAT Image covers an area
of 185 km by 185 km. Human
Eye can distinguish many hun-
reds of colour variations, In
contrast tg its limited capacity
for shades of gray. In colour
composites the di erent levels
of intensities are expressed as
different colours or variations
in colour tone. The colour em-
ployed are not the same as the
original colour ol the [eatures
as seen by the human eye,
These coloured images are
called 'False Colour Compos-
ites’. The original video tape
data containing distinct MSS
intensity levels are first ru~
cesasd into lntenncdiatc
Density Digital Tapes [HD
and then inio CCTs. The C{ITS
can be fed into computers for
digital analysis of the spectral
properties and preparation of
desired information in tabular
forms. The tapes can also be
used to produce Thematic
Mapas (Tl

Practical Applications of
Imageries ; Fields of applica-
tion of mageries are gradualljr
expanding with its successful
application in more and more
new fields. Some of the major
uses related to natural re-
sources are :

a) Cartography Use of
satellite imageries are useful in
making fast and accurate — the
preparation of topographic
maps. The distinct advantages
are . uniformity of view over a
large area. near vertical angle,
ﬁeumemc and radiometric fi-

elity. sharp definition of natu-
ral features. quick processing
possibility etc.

b) Geo!ug}i Suruey and
Mineral ration : Satellite
data reveals the distribution,
character and structure of
rock bodies. It also gives an
idea about earthquake and
shoreline processes. These
help in tmproved geuln%ﬂ
mapping and subseguent e
clent myineral resources ex-
ploitations.

cl Land Use and Regional
Planning : It is possible to have
guick information about land
use over large areas and moni-
lor land conversion from im-
ages. which is useful in re-
gional planning and land con-
servation.

d} Agricultural pmdurtinn :
Remote-sensing in agriculture
can deal with soil survey, oper-
atior of irrigation and drainage
projects, inventory of crop
acreage., assessment of crop
damage. forecasting of crop
yield etc.

D!MT ntﬂlltt in a si
!a:ull 185 km wide. A day
ter the satellite passes over a

DATA COLLACTION ANTENNA -

FRaAND ANTIwnA

RE TURN B b
vIDC DN CAMERAS O)

Configuration of LANDSAT satellite

e) Range Land Managemeni
. Satellite sensing mainly focus
on inventory of range vegeta-
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monitoring of range land im-
provement and changes etc.

f) Forest Management :
Satellite imagery is helpful in
forest management by reduc-
ing forest inventory time and
costs. The data have proved
useful with respect to, estima-
tion of timber volume, moni-
toring of forest cutting and
other various damages to
forests.

g Water resource manage-
ment: Satellite images clearly
show water bodies and stream
networks. Changes in water
bodies and stream networks
over 1 large area can be mcni-
tored in a short time. They
provide data needed for dl:ni
and operation of larF:~nr:a
water resource development
project.

h) Morpholegical prediction

- Any flood plain development
prﬂ]:ct or river bank protec-
tion project needs morphelog-
ical information for design and
for monitoring of affectivity of
the measures, Accuracy of
morphological prediction is
dependent on infsrmadon of

=

large area at a time and
chronological changes that
took place over a ronsiderable
period of time. False colour
composites can provide the
superimposed condition for
different years over a vast area
of interest.

* i} Disaster wwarning and dis-
aster managemerit : Satellite
images and data collection sys-
tem have value in pre-warning
and post assessment of floods,
earthquakes, volcanic erup-
tions. environmental pollution
etc.

Remote sensing makes
sible delineation of inundated
areas, permits identification of
flood-prone lands. Satellite

data provide useful information

related to dplannlng of flood
control and protection mea-
sures. These are also ex-
tremely helpful in quick plan-
ning and implementation relief
efforts and disastér manage-
ment activities.

The writer, un engineer,
works with satellite-related
technologies.
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