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- The first artificial satellite Sputnik I, was lmmched into orb:l.t
arcund' the eorth by the U.S.S.R.in 1957. Since then, Inmdreds of snte;llitca

- have been plnced in earth orbit by a munber of nations. Hzmy of these have

specialised scientific or stmtoglo objectives. Hanned spuoe fli@ts nnd
specialised unmanned missions to parts of our solar uysten also a:re
contributing to our knowledge of the space surrounding our planet. ‘o

of these satellites and missions are concerned with the study of the
earth's surface from space. These missions carry equipment, such-as caneras,
which observe and record rndiation from the earth's surface and have 6btn1ned
ugeful images of the earth from distant positions in space. The advantage of
this technology known as Hemote Sensing, is to detect, measure and monitor .
the properties and features of the earth without the slow and costly necessity

-of detailed ground or aerizl surveys. TH® modern satellite sensors record

data over a broad mnge of the electromagnetic spectrum - providing irnformation
which is not available to the unaided eye, or to the conventional aerial camers.

The spectrum of.electrnnagnetic radintion extends from extremely
short Wuveleng't;hs such as Garma and X-rays through tifeUltraviolet, visib.le,
near and far—.nfm-red to micmowaves and long radio wages. The human eye is 3
sensitive to a narroy band of visible light. This is a very small part of the
entire radintion spectrun. All objects or surfaces on the earth reflect or
radinte energy in both visible and non-visible bands. Tmt is, there is a very

'wide distribution of available rndiation from the —earth's surface but only a
~ emoll band of this radintion is diseernible to the human eye or affects

conventional photographic films. TIndintion intensities at different wave-
lengths vary depem’ing on the type of surface or object. The spectral
distribution and intens:ltiea of the different bands vary with surface type
and orientntion.
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Hodem mtenites cnrry electronio 8ensors to measure and
record broad. p‘lﬁions of the electtb-magnetic spectrum yielding innges
in both the vistble and non-visible ranges. This approach, kmown ne
Multi-Spectral Scanning, atterpts to identi“v surfnceg fentures by ¢heis
unicue cotbinstions of radinmce vwlues recorded in ench band. The' combina-
tion of recorded values charncteristic of ench surface is the ¥Spectral

. Signofure" of that surface tyme. Thls approach is utilised ty the American

Eartr Resources Technolomr Sotellite (TRTS). " ERTS I was placed 1n’o£b1£ by
the Nationol Leronautics and Spoce Administration (MASA) in 1972, ERTS 2
became operational in anuany,197§ The satellltes have since been
re-named LANDSAT_1 and 2 respectnvely.

LANDSAT. - - . - h ';

The LANDSATs circle the enrth in a near-polar-orbit at about’
550 niles above us. The orbit, altitude and nttitude of the satellites are

" maintained through sophisticated remote contiol devices. Each satellite

carries a scanning device with a cluster of detectors sansitive to ome of
four different bands of rndiatioﬂ.

" The nearupolar orbit in combinatlon with the earth's rotation about
its nxis produces sequentinl coverage in N-S strips.over the earth's
surfnce, This system is designed to bring the satellite oyer ‘the same area’
at the sape time of the day once cvery 18 days. Tberefofé; four
sirmltaneous imases in four spectral bands nre obtained for the particular
areas of the ecrth's surface, Rodianco_anues in cach of the bands is
recorded and tfanqmitted to receiving stations on earth. These are recorded
on mngnctic trpe nnd lntrr, oit%cr processed by comnpnter, or inpged and
photographed on o Cathode roy tvbe Qisplay.  Most of the globe can be
innged every 18 days. The nenr-polnr sun-synchronous orbit enables the
satellite to cross the eauntor rt the spne loenl time on each orbit of the
carth, Hénce, the imagery is taken at the same:;gzleiproviding'siﬁflnr'
shndow effect and illumination in secuentinl imnpes. LANDSAT completes
14 orbits a day at § rate of about‘103‘minutes per orbit, passing N to S
on the sunlit side and S to N on the dark side.
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". The earth Totates about 26° dyring-each-orbtt-or an eqiivalétit of about
2,900 Kn at the equnter. A airror scans an Eaawest etrip of 185 Kn.
allowing for entire equatorid m&f&éz""éwé-age in 18'digs, ' Ad justment of
“the Satem.te s orbit to provide a amll ungle with the wh'a po:mr ‘arls
uccounts for slight wobbung (precession) qf the o.xie and ‘Por aystehatic -
" cuverage in IL.-S strips. Every 19th dsy eoverage is repeated. Therefore,

inagery of any put of eur ceuntx'y can be obtained at 18" dny intermle.

Litim g AT ST
— -

. S After’”the sensor values obtnined by the satellite are - - -
‘telemetered to the ground receiving etet{‘LOns ‘and’ recorded;fpnrtgpe_, "
. these values can bé oomput’eripmceseed to correct for the distortions -
ot ' caueed by eairth'e“rett tion during the scanning period a‘nd-other --systemt:lc
errors in the system. To produce an imnpc, the scmning process is reversed
by using a light beam on a TV-like (display to similate the satellite-recorded
“sigmal values, Through this process g photcgraphic iringe of o 185 Km.square
ares in each miltispectral band is obtained. - Images in dlfferent bands
ehhance different types of terrain detail. For example, a near infra-red
band enhances the appearance of water 'eodies, while 2 red band. enhances t‘mt
. of vegetation. The combimtion of different bands gives a wide varlety of
infematio_n. Either individual single band "black and white inages or poldur
camposites are produced. The colour corposites are obtalned by projecting
two or more bands -through different colour filters onto colour Film.
Complementary to this visual imagery, are the Computer Compatible Tapes
(coT). Digital conputers utilizing .CCTs automatically annlyze the spectral
datu end through ground verification or from aerinl® photoe, identify
different t-ypes of terrain surface,

The image geometry of the 185 Km Square ground scene ‘s
recorded from SRO miles nbove the. surface provides a good orthographic
projection. E\xrthcr rectifiention throush tbe syqtem correction and. the
use of ground .control results in an excellent imqge geonetry. ~




ICATIO
A . The pmcticnl npplicnﬁnni’vot ﬁz:&e—-tecbnology -are mt enti;ely
uxﬂmown. Eowewer, the speed, relatively low cost, and continuous updating
ability of the satellite systems provide- broad applicntions. Basic -
advantages ave in the incrensed accuracy and Speed of. collecting dnta that »
is alrendy being gathered through -different survey ormnisations utiliaing
c\xnberaome, costly zmd traditional methods. - - S : .

For example, current estimates of crop acreages are often

baséd on accurmlation of the farmer's subaective yield estimates or én

roigh estirates given by Grama~Sevakas or Cultivat:lon Committees. LANDSAT

data offers gg_:h_re recurrent measurements in 18 dny cycles of ‘botu].

acreages under each o.rop as well os reoords of the seaaoml variahons.

Accurate current infomation sy.stems on crop ')roduetion would enable the

Government to plan_ Trade Policies with greater certainty. Timely knowledge
« of food import ndeds would resudt in efficient use of scarce. foreign

exchange, ninimizdtion of erratic changes in the imports and in the'e_fficient

use of‘stéra@ge' faejlities. Prediction of crop production is being - .

developed in other ‘conntries utilising LANDSAT Imagery. . oy ' .

The schedule given at the end of this paper lists possible . !
applications of Earth Sqtellite Imegery in Sri Lanka. It should he noted
that many user orprmlsatmns may be involved in obtaining current -
infomatmz: from this new technology., Hopefully, the speed ond low cost
of the éatellite data x-riil enable more careful planning of develomment
and improvercnt of our economy. "L‘his schedvle gives an idea of the wide
scope of applicntions and the possihle advnntagés of exploitirig this new

capability. ' _ '

LIMITATIONS:

The fact that the observation of tl:xe ground is done at n
distance of sbout 550 miles imposes certain Ijmitations in image
resolution. The rmltispectral scanner system observes radiance values

for rcughly square nrcas of approximately 1% acres on the ground,
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| This resolution aren is cnlled n picture element or "pixel"s. . - .

b ~Ina typical 185'Km.squz;re frome there are more than 7 million such pixe].g,

~each having a redinnce #nlue observntion in ench of the four bands.
Therefore, thé number of q\mntitativé-mlues and poseible combinntions is
immensc ond is far too: umdeidy for hlman tmalysis‘ However, the photo-
gruphic innges generalizing this infoxmtion in each band hne inherent -
advantiges and lirdtations. It offers a synoptic view of o large oren of .
the earth's eu:*face, affording a medium for generalimtion, which is not
poes:lble with small area ooverage But the smnll acme, the congestion :
of millions of units of infornuation on a emnll area and the depradation

. cauged by normal photographic processes result in decreased rcsolution.

' © - The laorgest scale upto which this visual magery can be enlarged is in

the order of 1 to quarter million.

On the other mnd, original data in the. form of conputer compatible ’
" tape (CCT)-can be "ldoked at" on any scales Thnt is, except for the t+ acre
_  resolution linitation, the digital values can be read virtuslly st ground
__— scale. T’,How\ev‘er, detpiled p:gocessing;‘ annlysis @d .intarpretntion of many
millions of such digitel wnlues and combinations of values is a tremendous
_task, requinng large ‘computer capacuties - currently beyond thosc available ’
in Sri Lanka. However, it is ol-ee.r that techniques are. being developed to
simplify the procedure for digital annlysise Already we have submitted “
proposals for such a Mtic dpproach to digital imnge processing to
obtain information or crop yields}i watér strees ete,, for asricultural
management.  Such information is 'likely‘to be sal.ouer, and perhaps, of lesser
.resolution than those obtainable through' the sophisticated ond eﬁcpensi:ve
g processes. But it is hoped that it will be o reasonable comp;'omiae consider—
ing the size,.economic- development and tho capital outlay capability of]
" this country. ) ' | |

The moé.t suc”ceésﬁxl applications of such satellite imagery,
whilst using both visual and digital forms, have been conmducted in areas
: where large extonts of homogeneous land--usc patterns and.well-planned
human activity exist., In this respect, our own development and land use
puttern is very mich ifferent and consists of xnixed cultivations of very smll
size. Due to this, we can foresee many difficulties 4in adopting simplified
techrdiques to resolve and interpret our cmp patterns. ‘

Howe;rer, investigations are be.ing nande to develop techniques of
moking use of this new capability of obtaining information which is likely to

yield economic benefits to our country. | ORIGINAL PAGE I
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POSSISLE DJENEFITS OF SATELLITE IMAGING APPLICATICKS,
IN SRI LANKA AND RELEVANT USZR CRGANISATICNS.

‘Satellite Data Type : . Apphcat.ions and bemfits “User Crganisatisn Non-recurrent
(Reforences An veomomic evaluation of the utility . .o . (¥ Rr)
of ERTS data for developisg couhtrics ‘ ’ Recurxnt @ 7)
, by one,‘ Summers & Grgenblat-ERIM Rep;rt) , A _ | (and frequency in
, ) o ‘number of days)
i la Soll bypes - Agricultural planning and mﬁnagement; Cror diver- - Ministry of *griculture and Lands; NR
p SOil permegbility sification; maximisation of Agricultural sutput; ' -
. investigation of erop compstibility for particular Ministry of Plantation ZEndustr des; ’
. ‘ ‘arcas 'to formulate -agricultural policy when combined Ministry of Planning and Ec'm.vmic ]
. | with Land Use and Hydrology Maps (3) and (4). Lffairs; ,'

Ministry of Plan Implementation;
Tept. of igriculturc;
: Agriculture Research Organisatiqns H
AU o ‘o Land Commissioner;
‘ 4 : ' ‘ Land Reform Commission.

2. Geology ‘ ) Geoiogical Mapp ; 1st Stage in Mineralogical Geological Suryey Dept.,

N R
- Exploration - "de 5. : -and Client Depts.
3. Land Use ) National policiel on land use, whon ezmbined with Ministry of Planning & Econgmic R R (30)
4 201l maps (1) and Hydrology (4) land preservation, Lffairs;
Zata on Urban growth. Expansion of transportation Ministry of ‘griculture & Lands;
_ : Kﬁfrﬁztggj phy airj:al “and structurc and terrain Ministry of Plantation Indusurics;
L : _ Ministry of Irrigation,Power &

. . . : Highweys;
: - ‘ - ’ : Dept, of Forestry;
Dept. of Wild Life;
Dept, of Agriculture; .
: . . o Lgriculture Research Crganisationg
. K ’ - Town & Country Planning Dept.,
; Land Commissioner;
Land Reform Commission.




b

Babullite Tata Type.y’}

Applicatitns and honefitd. -
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5. Mineralsgy

- Recurrent reporting.of agricultnral, ,
supply data; drowght effe¢ts and evolwing of pbasible .-

. \ ".' ‘ RN T ‘ — oy
4. Hydralogy Agricultural plaxming and Water management, when combined mni;at.ry of "gr:leulture ,‘ RR (36)
with Land Use (3) and Soil types (1) helps investigate erop - & lands; - .

suitability for particular areas and to formulate policieq i mmm of Irrigation f ; ;

to maximise ‘total sutput.

- Systematic intranational mineralogieal exploration to

determine areas which #nitially appcar promising in.
temms of -mincral deposits - for subsequent detailed
investigation, Couplete roster of mineral bearing
gltes for development as resources permit. Impord -
subgtitution. v -

changes in regional irrigation schedules} water L1low

and variation within a sne-year period and phmlng ot‘

major hydrological gtruct-urea R .
: N

; :
: :

eat.!ier, mtei'- R

i Jl’:zmr& Highways; =
Dapt. o! '\gricalture-
tgricul ture Research Organisations; _
Mintstry of Plantation Indust.ries; .
. lad Gomil.asioner, :
) umd P..rom Comiseion.

'lﬁ.n!st‘ry 5 Planndng & Economic - NR

. Mffalrs;
Mi.nis!;ry of Plan- Implement.atisn;
Mintstoy. of Industrics & Scienti.t‘:lc
' Affairs; . .
Petrolemn Corporation; - - ‘
Cenmunat Corporationg : :
Minsral Sands Corporation, and
sther Organisatlions under the '.
‘Ministry of Induatrfes & Sciembific
‘ Affairs. - - , -
lﬁnistry of Irrigation, P:mer &, R R (36)
: Highwa.ye; : ‘
a!:n!a;try of Kgrﬁmultm & Iandr;-v
Water Resources Board, | . . .
S A R A A A r
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Toyrist Board.

N -3 - . 4 {,_
.Satcllite Data Type. Lpplicatidns and berefits, User Crganisation Non-(-cem)nrbnb
‘ . . . ) . . : N..R N o . et d
- .~ Reeurrent . (R R)
. : _ R .. 2 k(afr'd freoucney in
~ . _ Lo ST _  number of days) .
7. Agriculture & Crop Total acroage cultivated and distribution amng: Ministry of Agriculture & lands. AR (36)
Forecasting various major crops; soil maIst.mje; &rop yigou_r; Ministry of “Frade; - e
‘ watcr stress. : g ' Ministry of Tlanning & Economie 1 = - ..
~ crop Forecasting 1=~ - doro ~ pffairs;. o . .
Assists formulating State trade policles;- Advance Import & Export Controllers. - « .. . |
4 : . .Jnowledge of dnpor%'nc'éd'é; pricilpéipOMies;' ConsunGr—- -Mapl::*t . D o aller; A G
S .:" - 'markct strueturc; Aoreage cstimates by crop and methad . rketing | epte, SRS
for unit-yleld surveys aftcr on-aite samplingg Early ‘Co-operatives; R
detection of discase and Water-stress and monitoring of. Marketing Board; |
resediel measures; Drought-effects for possible adjustsa Paddy eting vsands; .
ments to irrigatisn schéduless Iiport substitution; Flour Milling Corporatippe .
Bxport of _emesmraduca;_ Zhanelling of foreign ' - T
3 ' excharige for vital peeds, L S N o ,
8. Porestry . lligtimt;mg timber stg.gdmzexlitio:n:éf ?er-', o Forest Lept., RR (36)
 1opeing; moadtoring of it logg ire ofiy, *. - ! .
idan_aga,’disease, encroachmcnits; evolvix’:g policies :Timt.aerm(:or?prat_i,;m,i;_,_.f <
for | j.mbe.r industry. T L . g "t V. Y SN
¥ 9, Soil Erosion Control of Soil erosi?!y_-.ﬁ'\r_d_-fﬁl of riv‘er/ha;'h?in‘ ' “!Ministry of Ix’-rigatiah Power o R R (36) f“
: ‘ silting ;monitoring sca grosion; monitoring ° -~ : & Hi?hws; _ ‘ : o i
: effectiveness of preventive measures. .y Ministry of Shipping & Tourism; . '~
‘ I o ’ o Ministry of Home Affairs sad.' WE e :
f o " Publie J‘.d‘min;s_t,rqgiqn"{,;g},' S ""‘}“‘?‘*‘
; i Port Commissioner; N e m“&ﬁ‘“ ":;f‘x
: T . - Tourist Board. ({; ' ’;‘\
T, . s -~ .
10. Environmental Monitoring of Industrial and Agricultural Ministry of Flanning; Gt R,R ,(7?)
Pollution Pcllition and Preventive measurcs. Tourist Doardy: . .
‘ : . : ' Local Authorities
‘11, Cartography Tla.ﬁimetric- papping end revision on smaller ... _-.:: “Survey Dept.,
= _ scales; thematic mapping. . o . Ministry of Education;



