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ILIRCDUSTION:

The first sets of bulk LANDSAT 1 imegery were received
in August, 1975. The lower half of the Imagze frame bearing
ID number 1234=04233 (of 14th March, 1973) wes found suitable
for investigative purposes. Subseguently, inage frame bearing
ID aumber 2339-04151 (LANDSAT 2 image of 27th December, 1975)
wes received on 2nd April, 1976. This too was found suitable
for investigation purpodoses. All other bulk inagery received
had a very high psrceniage of cloud cover obscuring the land

area and, hence, could auct be used for the investigation.

At the comaencemnent of the project, a small tean was
formed within the Surveyor Genernl's Department (shich is under
the Administration of the Ministry of Agriculture & Lands) to
gather experience on the processing and interpretaticn of
LANDSAT imagery. This team consisted of officers performing
Topozranhic, Geodetic, Engineering and Revenue types of surveys.
lany of these officers are trained in processing and interpretation
of aerinal photography and are currently performinz such tasks.
The facilities of the Air Survey Branch were utilised for this

PUrposeG.

Our officers did not have special practical experience
inthe technigue of processing LANDSAT data., MNor did we possess
any special equipment for this purpose. Due to the scarcity of
foreign exchange availzble to the Government, it was decided to
perform the inveatigation, at least at the preliminary stages,

using facilities available in the Surveyor General's Department.

The series of experiments described in the subszquent
sections starting with the simplest exneriment of projecting the
70 mm, transnarancies utilising an ordinary projector to the
use of precision photogrammetric equipment and interpretation
techniques were mainly intended %o sive the team the much needed
experience in processing and interpreting LANDSAT imeery. They
have provided the team with 2 systematic process of gaining
experience and learning more about this type of imagery, through
practical exercisascontinucus discussions and reading of
reference materizl, This aim was achieved, =nl now more parsonnel
are developing an interest in this investigation, and lesrning
about *he possible anplications and future developments., Many

-

e+ 3 A * 3 2N : - T 3
‘ectures, seminars anl on-the-job sessions were conducted,
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IT, Techniques and description of Experiments.

LANDSAT DATA s - (a) Bulk 70 mm. negative *transparencies of the
Trincom=lee frame {ID 1234 - 04233 of 14th

Mareh, 1973) of 3ands 4, 5, 6 and 7. This

frome covers a N-E Section of Sri Lanka

with Trincomalee at the centre.

() Bulk 70 mm. positive and negative transparencies
of the Colcmbo frame (ID 233204151 of 27th
Deceuber, 1975) - Bands 4, 5, 7. This frame
covers a S-W Section of 3ri Lanka =ith Colombo

at tae Centre.

Experiment llo, 1.

Bach 70 mm, negative was projected on to a smooth wall
through a Durst projector. A hase m=ap on the scnle of 8 miles
to 1 ineh ( 1 s+ 506,880) was plnced fimml; on the wall, By adjustinz
the image distance, the sczle of the projected LAND3AT image was made
to agree with the base. Good agreement was =chieved, when the
Trinco scene was used., Local agreement could be obtuined, with the

Colombo scene.

Experiment No.2.

The Wild photogramnetric Rectifier E4 w=s used for *his

experiment. The size of the negative carri2r of this instrument is
220 mm, x 230 mm. The 70 mm. transparencies were accomodated on this
carrier throuzh a window by masking the extra space with a thin black
paper. The image was then projected on to the easel, without any
tilts being introduced. The scale was adjusted 4o fit the relev:unt
section of the bmse map of scale 1:506,880 (road map of Sri Lanka).
The base mep wrns then removed and photographic printing peaper

Y (AVIPHOT semi-matt) wes placed on the easel =nd exposed. By this
procedure a photo print of the LAIDSAT imaze on the senle of 1:505,880
we.s produced. Other hands were alsc enlarged in the same manner. These
prints were used for interpretation.

Bxperiment No.3.

WYhen the prints resulting from Experiment No.2 was us2d for

interpretation, grey scale varintions from band to band were nocticed

AL' in+i . o anhanrcaman 3 "
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it was felt that the interpreter may be misled by attempting to
compare grey tones in different bands when they were not really
matched in intensity.

However, these priants were successfully

used for visual interpreia2tion of individual bande. Toune matehing
of the prints of the different baads of this frame were achieved by
visual judgement comparing the resuiting grey levels on the Grey

Scale of yand 5 with the grey scales of the other hands. These were
uged further for interpretation and preparation of grey scale maps
of different bands and then on attempt was made to combine these mnaps

onto a composite interpretation. This was an attempt to perform

-

anual multispectral (compressed) siznature evalustion by nssigning

erbitrary ccde values to the consecutive grey tones. This ~ttenpt

was not very successful due to the restriction of having to uss the

-

only available transparency material (tracing paper) and +the subseqguent
v - {) p -

difficulty of combining the overlay composite. However, the separation 2
evaluztion of ahout 15 different homozeneous spectral signature(manual)

areas were seen and their extents salculated. lNo conelusion could be
dr-wn due to the fact thatthis

scene (a) ) and much change has occured in this area.

scene was about 3 years old (Trinco
In addition,
+he =sason of acquisition of this image complicated any further
attempts at detailed interrretation especially of areas covered by
geasonal or shifting crops. It is felt that this technique can bhe
used to develop manual spectral signatires by using good quality
overlay transparcncies to develop the

But the

composite. Upto gsix tone-matshed

grey levels may be used. use of four grey tones is likely to

be sufficient.

Experiment No.4.

chizined on

m

Contact size dinpositives were
plates., The imsges of all 4 bands
same glegs diapositive. This wes
gramnetric plotter Wild A7 for monocular

Photogr=mmetric plotting .

o" x 9" gsensitised
wvere symmetrically positioned
used on the Precision Photo-

plotting.,

"he zlass dispositive containing the 4 imazes of Frare ID

1234-04232 were pl=ced on the left projector. The scaling was done uszing

4 prominent points (from the 1:253,440 topographical map sheet of 3ri

Larka covering this region) wisible on the LANTSAT image.

A

of these 4 poin%s to the base map placed

achieved by changin

LAl el

sear-ratio on the plotting ta2hle panto

v b4

the projection dist:

The matching

on *he plotting tshle ues
ynce =nd using the suitabhle
rarh. Good agreement of all




4 points were possible. liow, other features visible on the

LATDSAT image were ploitted on a Garbelon (transrnrancy) cheet

pleced over the base map. All sea coast boundaries, vater bodies,
visible parts of roads, reilwmys etc., were plotted. All major
features showed agreement loczally, There were minor variastions

of overland water-surface boundaries., This is to be expected as

such water surface areas change according to the season and reinf-ll.

Subsequently, more detiziled plotting reveasled, that in
certain irstances, thc LAIMSAT imagery could be used for revision
of maps of this scale, through local fitting of ths

the bace mep detail,

Experiment No.5. - Scene ID 2330 - 04151: 27th Decerber, 1975 -
LANDSAT 2, COLOMBO FRANE.

(2) Processings- Utilising the Zeiss 5EG V or the wild B4
Photcgrammasiric Rectifier/Enlarger, the 70 mm. bulk LADSAT imagery
were enlarged approximately three times and printed onto sensitised
glass plates (diapOsitives)normally used in standard photogrammetric

practice, No rectification was attempted.

(b) Photogramnetric Plotting t= The size of the rosulting

nositives were T" x T".

(=N
Q2

The Wild A7 (1st order Universal photosramretric plotter)

vas adaptable to this plate size. Hence, this instrument was
24213522 for mbzejuent experiments. The following procedure wes

Tvo identical glass dispositives of Band 7 (pesitive)
were mounted on the two projectors to attempt convenient tinocculer
plosting. Principal distance setting = 150 mm. was used, The
metehing (or simulated orientation) of the two imrges wers dore
with suitable base setting and ad usting the orientation elements
of the right projector keering the left projector at zero. Only
the rotation of the ima;ze about the Z-axis (kappa) gave proper

matching.

Plciting was performed on the scale of 1:253,440,using
o

different pairs of images
follows ¢ -

ht projectors as

Left Right
7 +ve 5 +ve
4 +ve 5 4ve
4 +ve 4 =ve
T ave T =ve
4 =ve 5 =ve
T +ve L 4ve
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This procedure attempted to achieve additive and
subtractive combinations for pletting on photogrammetric
instruments. The mos*t suitable comBinaticn was found to be 4

+the roeit+tiveas of 2 gerarcte handes ™ia annhlad norvenient

(less eye stranin) binocular viewing and the aveilability of
additional detnils enhanced in the different bandis, However,

> 3 3 1 o ~

2 o< .on ol : i1k sing

to the operator and didhot yield any advantage. Even the use

of two negstives led tc confusion.

Sealing =~ Scaling was performed by changing the projection
distance (2-column)., Two prominent points aleng the coast (I-S)
wepre used for the preliminary scaling to 13253,440, Then this
scale frcotor was checked with a thind point near the Zastern end
of the scene, there were :ignificant differences amounting to
abcut 4 irch on this seale (i.e. about one mile on the ground).
Correction of tkis distortion was attempted by tilting the
srojector. There vas 3light improvement but this distortior could
not be removed, This sealinz experiment wsz repeated with Dand 7
only (monocular) for the scene ID 1234 - 04233 of 14th March,1973

and eimilar difficulties were euncouniered.

Thereore, it aprears that hulk imagery can ¢ used for
revizion of mang of thiz scole ( or even 1l: ;“) only th:
loeal #itting of det=ile or through lcocalised scaling.

Dxperiment No.5 - Photogrammetric Plotting.

The scrling and plotting exercise ns described in

Brperiment No.5 was repeanted with the Trinco imnze (ID 1234 - 0423

usinz the Band 7 image only. Plotting was done on two seales g
i.e. 18253,440 and 1:506,880. There was very good agreement

tetween the LANDSAT plots and the corresponding scale meps.
However, the water features on the extretne S-W corner of tnis
LAND3AT secene showed diserepancies corresponding to about £ mile

on the grcund., This im=se showed much better agreement with the

o N
w

bage maps than the Colcubo { ID 2330 - 04151 ) imo e - vid
experimens number 5.

MOTE ¢ -~ These exnerimens were conducted on the BUIK Landsat

: : ead ) ’ < 3 3 Mo ey e
imagery. t i3 expected *hat rectification can improve %2
acpeament slishtl” and ihat PRECISION prosessed products will

rield even hetier nlaniretric accuracy.



Experiment No.,8 -

General Interpretation of

& LAT'DSAT Foame

over Trincomalee area -

TIRPOSE

The object of this study was to perf mm an interpretation

of the Trincomalee Frame - 1D No,

D - 1234 -

1073. About 60% of the lanc ares ithin this

cunulus 2loud., Hence the arecs of «

confined

cloud cover.

DATA :

sc=le of

visual to

10N=AVAd ]
photogra

of 1972

Interpre

udy has be
to the southern half of tie frame, w

The study itself is lone on a v

Black and White torz - mstched (visu
7, printed on Kodekc Semi-matte pape:

¢ 500,000 were made aveilable for

e respective Expcsure - ¢ Develonm

e-matching are as follov s 3

Tapnd 4 - 240 seconds and 120 seconds
Nand § - 900 secondsg and 120 seconds

and 6 - 240 seconds and 120 seconls

and 7 - 240 seconds and 120 secon's

N

definiie constraint in the study o

hility of up-to-dete Lanl-use maps

hic coverage. However, tie availabl

d 1974 were somewhat use ful in this

tionsg & -

s

BAMD 4

illusion

could he

seen a !
relative

T™ig Imazery is of a tone lighter in
of » migty cover over the entire land

e roadls and railway trock are some:

4233 of 14th March
frame ie covered with
1 essentially

ich is free of

ry broad bagis.

1) Imagery of Bands
havings an approximate
1@ study.

L

1t times used in the

this Frame was the
1d comparable aerial

gcrial photographs

i

axperiment.,

lensity (with an
mass) than Band 5.

12t visihle, and they

vtisfactorily traced out tc a certain extent,

"The w=ter bodies anl river courses a:
Band 5, excepting that they are of =
Along the near of f-shore ~oastal len;
ht grey toenal varintion which could
denth of the

arintion in the sea.

> the same as they
mere subdued tone.
th of the imagery is

2 attributed to a




BAMD 8: As in the Colombo Frame (ID 2339-04157) the water bodies
situated along the coast line have tones varying from white to
dark-grey. It is worth mentioning that the body of water
situated just norsh of Kantalai Tank ( located in tia S.W.
quadrant - outer edge of the large lop-sided 'L' sheped whitish
pattern ) has 2 grey tone quite different to the black of the
Kantalai Tank itself - (vide Annexure 3 - Mg~ of Spi Lanka - for
location). Comparison with the Band 7 image will also assist in
the location of this feature. The same ~rey tone is seen covering
the body of weter ( Tambalngam Bay) west of Koddiyar Bay (locnted
in the S.B. qu=drant ) thoush yet connected to i:. The boly of
wr.ter west of Nuwara Vews ( seen indhe S.W. juzdrant and located
in a southwesterly direction as the second dark pateh from the
centre of this quadrant) hes the same controversial ~iey tone

and so has the water body west of Hurulu Wews ( positioned

as a dark patch in the south east suarter of the S.W. quadrant

in a southerly direction). It is also observed that the Kaudulla
tank ( positioned in a direction north of the KMinneriya tank
located at the very southern edge - in the south east secticn of
the S.W. quadrant) is of a shade lishter than the Minneriys tank
itself or any other water body. Are the tonal variations observed
in these water bodies attributable to Soil conditions (Kaudulls
and Minneriyas %anks are 1lceated in Soils generally classified

as Reddish Brown Zarth ), depth of the water body, salinity,

brackishness or due to a complexity of reasons 7

Another noteworthy featurec is the absence of the Allai
Tank ( a water body located south of Koddiyar Bay in the S.T.
quadrant and between the first water body on the comsst line and
the Mahaweli Ganga, the wnier course leading into the Bay). Could
it be that this water body which has a capacity of 8,400 acre
feet and a surface cover of about 2/3 that of Kantalai tank
( capacity of 42,000 ac., ft. ) has lost its identity due to

cloud cover or due to drouzht in the area ?

The road and railway leading southwards from Kantalai
and the rozd proceeding easiwards from Kantalai ( to Kallar )
acrozs the river andi to the area of the develorment on the
eastern coest is easily seen. Tho sgtretch of road a2nd railtrack

-

between Mankulam and Vawvuniya ( lccated in the N.W. quadrant
almost at the western edre of the frame ) could be identified

fairly satisfactorily. The track about 10 miles west of

7




8, .

Kantnlai Tank (3.W. quadrant) and proceeding in a south
eceterly direction tc Alut Oya (a whitish geometrical
shaped patch by the road) could be observed.

Of the landuse practices it could be sajd that
the grey tone which is a shade lighter than the inland
weter bodies coincide with forested areas as seen on
interpreted aerial photographs. The lisht-grey to white
toned areas cover such land use patterns as Paddy, Homestead
garden, Grassland, Land under development, Sugar Cane, and
shifting cultivation - tais was observed by completing a
landuse interpretation on aerial photographs (1972 series)
cf 1:25,000 scale covering an identifiable lipght-grey to white
toned area (Pankulam) on the Imagery - located in a norih-
westerly direction from Trincomalee, and making comparisons.
in area of tonal and textural differences could be demarcated
about 20 miles off shore, in the S5.E. quadrant of the Imagery.
Is this a rocky coral sub-surface ? However, a section of it
falls within the area demarcated as 'Submarine Exercise Area!'
in the Trincomalee Map Sheet (1:250,000 Scale, - NC 44-15)
published by the Army Mep Service, Washington, D,C,

BAND 6 : This Ba,d appears tc be very similar to that of Band 7
excepting that the tonal contrast between the Forest and non-

forested areas is a shade better,

The Mahaweli Ganga and other water bodies, as obaerved

in Band 7, are visidle in this Band tco.

The direction of ridres are more clearly seen than on Jani

On a closer study of this Band with a Hand lens it was
revealed that other than the numerous w:ter bodies the only
river course thnt appeared in this Imazery was the Mahaweli
Ganga (located in the S-E quadrant and flowing into the Koddiy=ar
Bay) which has its orizin in the hill country Vet Zone of Sri
Lanka. The subsidiary streams of the Mahaweli,all of whish hove
their origin in the Dry Zone area, suffer the same fate of
obscsurity as of about 20 other water courses. ZIven the Yan Oya,
which has a basin coverasze of 524 square miles is not visible.
The Yan Oya, originating from the vicinity of Hurulu Wewa flows
in a North Easterly direction. Is this an indication of the
dryness prevailing, in the area ? Cbserving the rainfall figures
of a few stations, it could be reasonsbly called a dry spell for
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this particular area.

1072 1973
Oct, HNov. Dec. Jan. Feb, iarch
Padawiya 11.96 10.24 11.46 3.86 0.92 0.47
Trinco 22.27 17.80 10.26 0.03 0.44 1.18
Allai 6.7t 4.65 4.22 0.21 1.03 0.27

Hence the streams and rivers with dry-zone castchment areas
are not visible on *his image as they must have run-dry at this iime
of the season. However, the Mahaweli lain Course is flowing because
its catchment areas =re in the wet zone cf the island. Its dry-zone

tributaries appear to be dry.

Another feature of interest was that the mid-section of
the Mahaweli Ganza appeared to be very faint. This is generarily
& low-lying marshy area. It appears that at this low-lying marshy
area, the flow is diffused into 2 or more streams and appears to

join up northwards.

The absence of the Allai Tank (which is losated just south

of Koddiyar Bay) is another interesting observotions. Could this

be the effect of a localised severe drousht or has the permeability
of the soil in this area anything to do with it 7 Or could it be
completely obliterated by cloud and shadow ? The latter does not
seem to be the real answer, for a tracing prepared on the 1" 8 miles
scale showins the Allai Tank with other Tanks superimposed on the
Imagery indicated that all of the Allai Tank was not covered by

cloud or cloud shadow.

The grey tinted areas, south of Koddiyar Bay and Bast of
the northern section of llahaweli Ganga could be marshy land or water—
=-lo.ged paddy tracts (generally by March the paddy crop in this area
has been resped and the tract is left fallow). Due to the non-availa-
bility of concurrent ®arial photography it has not been pousible to

determine the reason for this.

The very lizht zrey toned areas coincide with the forested
land which show as grey-toned in Band 5. The white toned patiches
imazery n~rpear to be extaonts of land devoiad

-
a

of any forest cover,developed land or grasslands.

ORIGINAL PAGE 15
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SULMARY

Prom Band 7 could besxtracted all water bodies and
major water courses, Marshy areas including water-logzged
areas conld be traced out. Dirsctions of ridges are visible.

Porest areas could he distinguished.

Band 6 zives almost the same features as Band 7.

Band 5 shows roads and railways. Developed arees,
inclusive of zrasslands, could he separated from the forested
o } ] &

arYeas.

Trom Pand 4, t00, areas of development and grassland
’ 7 f =]
could be separated from the forested areas. Roads apnd Railweys
n <

are not that clearly discernible.

I1I, Accomplishments

The working zroup gained the much needed exporience
in processing and interprating the Landsat data. Cnly twe
Landsat frames covering the lNorta-Zastern and South-WVestern
parts of 3ri Lanka were studied. The other imagery receivel

were in heavy cloud cover over the land area.

As described in the respective experiments, the Landaat
findings were, whereever possible, verified with ground truth

obtained from aerial photosraphy or from available maps.

Mhe Preliminary and organisation phases of the investi-

gation have been completed, The analysis phase is continuing.

IV, Significant Results s

It is observed that Landsat data is easily adaptable %o
photorrammetric technigues. With such adaptations, revision of
topograph’c cr thematic maps can be performed at very litile cost
compared to the methods adepted by us so far. Revision of Maps
up to scale 13100,00C (or better) con be performed., The Landset
image has definite advaniages over tha standard methods (inolusivu (
of serial photosraphy) in areas of extensive development waere ths
aynoptic view of the Lendsat image offers the regquired coantrol i

one frame.

ot
]
[
o

the form of distant mapped da
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V. Pubtlications 8

An abstract of o talk delivered of the Sri Lanka

stronomical Assoeciation is annexed.

VI. Problems $
———— e —— -
Only two Landsat frames suitable for iunvestigation
wore peceived during this perivua. This wes malaly due to
. heavy oloud cover over 3ri Lanka aunl our originel pecification

of 20% for the cloud cover. This has now been raizeld to 50,%

The availability of sequeniial imazes through a culti-
vesion s2ason of even a single frame would have assisted in a
clearer diserimination of rice fields from other land areas which
appsar similar in the one-time frames available. NASA has agreed

to =ttampt sequential imnzing of two selected Trumes.

The non-availability of 2quipment more suitable to Landsat
inage processing and analysis has hindersd the invegtisation. Action
is being taken to purchase a few inexpensive sets of selected

equipmeut.

3 VII. Data Quality and Delivery

The Bulk data analysed were of sufficiently good qunlity

(e}
o
.-’
0
i
(o N
o
3
e

2 the scale and resolution. It is iutended to obinin

o)
H
o
(e
'_)
o
o
-

o)
H
(o]

cessed products, tco,for further investigation.

Under the present arrangements, the delivery of data tnkes
1 to 2 months after acquisition. This is ncoepinble at this stage
of the inveatigation. However, ~t the operational siages, faster
8 delivery is desirsble. It should be possible to mske suitable

arrznzements for this in due course.

VIII, Recommendations ¢

It is recommended that this inv
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more emphasis on interpretation in order to zet accurate estimates of
ma jor agrisul turil orops in Sri Lanka. It is also recoamended that
999 wider coverarse/ frequent intervels be chiained in order io com

investization and to obtain cocmplete thematic mapping of Sri Lanka

U
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IX Conclusions ¢ /

It is intended to expand the alrezdy established
data base to include Landsat phto-maps covering the entire
Isl=nd. A complete inventory of the Agricultural Rescurces
in Sri Lanka is to be prepared in ‘the form of thematic overlsays.
Crop prediction is to be attempted. Successful implenentstion of

these proposals on an operational basis will certainly be very

-4 useful to this Minis+try in Agricultur~l Planning and lManagement.
-
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