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I.O TNTRODUCTION:

Application of landaat images for geo'

morphological rrnpping, both Ptr""t::
tric and systernatic (terrain qpe)' is well

established. While air photo provides the

base for detailed mapping, the images

help in conducting semi-detailed and le'
connaissance level survey withirr a short

span of time. InterPretation.of geomor-

phic feafures./units from remote sensing

imagery is a very direct type of interpre-

tation because of the visibility of the

object 
- 

the Land form, and hence geo-

morphological research has gained the

central position in the utilisation of aero-

space imagery (VerstaPPen, 1977')'

In order to i,onduct a full scale geo-

morphological iinase interpretation the

criteria used a:e form, densi? (gt.Y-
tone), location, patterir, key and analo'
guee (Veratappen' 1977 atd Townehend,

I.ANDSATIMAGEAI{A.LY$SFoRGEoM0RPHoI.oGICAL
MAi;FINCN e rue.-Tr iunrern, A cAsE sruDY Il! PARTS

OF TI{E GANC'ES DELTA.

SRIKUMAR OTIATTOPADHYAYA, Trivandrum'

ABSTRACT: Due to absence of relief and lorr, diversity of land oover, geomorphological

mappirrg in a flat deltaic terrain can be attempted by using multi-band and multi'sessonal

imagps as desronstrated in this paper'

Landsat imagea o{ band 5 arul band 7 for the months of Dc'cember, 1973 and Marsh,

1975 have been uscd for geomorphological mapping in the eastern pant of the Ganges dclta.

Based on depositiural charactcr three broad unis - old alluvium (riten terraces), new

alluvium (fiood plein) and fluvio.tidal alluvium (tidal flat) - ha1"g beeir separated. Each

unit has iurther-been classified and altogcther 23 errain unitr emerged in the proces. It is

observcd that all the four imagery need to bG u6ed to brin8 out thie man.

l98l ). Direct feature identtiftcation obvi-
ously ia a method in iBelf, and doee not
depend on the above mentioned criteria.

A terrain with significant variations in
relief, hydrology, drainage pattern, soil
and landuse provides good contrasts rn

irnages. Therefore, use of the identifying
crireria to interpret monoscopie images is

niot so problematic. But in the case

of a flat terrain with no or little relief ancl

urdiversified landuse the same set of
principl.es can not be used in image in
terpretation. Recognition of geomorphic,/
terrain feature-s in the flat deltaic plains

ean be achieved by studying ehape and

form of depoeitional pattern from imager
of different seasons and bands.

I.I STUDY AREA:

The study area covirs about 14,500
kms in the eastern part of the Ganges
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<lelta and adjoining plain. The Jamuna
or Dhaleswari, the t,akhya, the Megna,
the Padma and the Arial Khan are the
,najor rivers. The Arial Khan, a distribu-
tary of the Padm,a, borders the Baghia
and Satla bill before diverging in tIe
Tetulia es+uar5r. The Jamuna and the
l-akhya merge together and join the
Megna river which sarbsequently joins
r.rith the Padma to forrn the major Megna
esttrar5r. Topographically it is a flat area.
I\4uch of the larrd is little above sea level
and is criss crossed by a number of river
ehannels under variouir slages of deca_
dence. The interfluve of the Lakha and
Jamuna is characterised bv patehes c,f
laterised alluvium. Further norrh this
tract is referred to Madhupur jungle tract,
The eastern part of r,he study. area is a
portion of the Megna plain. The rest of
the .Er,udy area comes under matured dnd
active delta, as identified by Bagchi
(1944). The marsh, Baghia and Satla
l"tiil, is the eas,'ern extreme of the sreat
marsby chain extending from the vicinity
of Calcutta (Chaltopadhy.y, l9B4).

The detta, as such, is subjected to vari-
otrs teclonic activities, sh:fting of river
courses and reeultant changes in deposi-
tional errvironment. The main alluvia!
Bengal basrn is surrounded by a number
of enechelon faults asso,ciated with the
Iateritic Barind plain. Format:on of ter_
races is atfributable to upward nr,ovements
of ,trre basin in different seolordcal era
(Morgan and Mclntire (lgjg). Hirst
(1916) euggesled that both the Barind
and Madhu.pur jungle tracts were ele-
vated as corr:.pensation to a line of sub-
sidence passing along the alignment of
the present Megna r.iver. The study area
is mainly charactet'sed by fluvial deposi-
tional fuatures. The south and south-
western part show the influence of tidal
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action over fluvial depoeits. Eastern part
is oomparatively elevated with some fan
cieposits mixed with old alluvium.
L a,reritisatiron of alluvium sugge.sts that
th"e deposits are significantly old. It also
indicates contrasting geomorphic charac-
ler of the adjoining terraine.

2.0 METERTAI.S AND TIGTHODS:

Black and white landeat images of band
5 and band 7 of Dec. 1973 and band 5
and, 7 of lMarih 1975 (plates l-4) have
bee: used for the study. The images are
of l:500,000 scale with a ground resolu-
tion of 97 rn x 79 m. The maps used are
a) lhe Qanges delta map and b) drain-
age map (I:l,000,00O).

2. I INTERPRETATION TECHNIQUES:

IMonosccpic visual interpretation of the
four available images have been followed
to delineate the various terrain units. The
procedure adopted here is similar to the
hierarchical shrrcturc of visual interpreta-
ti,os as described by Townshend (l9Bl).
The flu .al features like cutoff channels,
c,l:annel fills and drainaee ,channels are
directly marked from the images. The
broad uni.s of old alluvium (terraces).
new alluvium (flood plain) and fluvio-
tida! alluvium have been identified from
Band 5 Iandsats on the basis of image
character (tone and pa.tern) variations.
The sub-untis under flood plain are de-
lineated by using the criteria of deposi-
tional trend. Further divisions were achi-
eved by considering variations in texture,
tint, Iineati,on, pattern and shape. Separa-
tion of fluvial dominated resime from the
tidal affected areas is possible on r.he basis
of land features, drainage pattern and



texture of the i,mage. Comparing band 5 Under the fluvio-tidal unit, there are
r,r.tth band 7 extension of back $ranrps . four gub-units. This unit eomee"t*nder-dhe
has been delimited. Considering. the - Baghia and satla bill. Origin of this unit
divergence of small channels, it is possible is atlributable to the back tide deposition
to demarcate the major levee. However (.tver a fluvial basis.

it is not possible to dernarcate all the 
^ !.

levees from these images. Altogether twenty *'ree uaits were
mapped (Fig. I ). The unils along witlr

The sequence of depositional patterrr descriptions are provided in Table- I '
was establishud bv considering the den-

sity of depositional marke, grey tone anrl ^ T:-i1":lj:**" 
like cutoff channels'

also l,ocation. Recetrt depoairs 
.'are lisr.; ::^::''-.in:nnel 

fill ete' are quite pro'

toned due to high amount of silt u,,i *'lT: 
-l-T 1"1'::-:3-"X1:11els'.1n

sand. The order of succession of former : 
o"n" plain is conspicuous' ()ld deposita

river courses was arranged by considering :il-" :-"ill,reworKed 
and superposed by

rtre indentation of the new course "; 
new dePosi". i: 

1 :yP* of places' silt

rhe ord one. rhe roop formed by the ori i;T:T:;li;:1,-lr; ,s ;i*::
one is normally internrpted by .the conr-
parativery Dew one and eo o,n. Y"^"aY,fT 

are overlapping' whiclh also
has rnodified some of the depositional
marks

3.0 RESULTS AND DISCUSSION: 4.0 CONCLUSION:

Three broad units 
- 

old alluvium.
new alluvium and fluvio-tidal alluvium-
emerged at the lst level classification.
Each of these units were further sub-
divided, on the basis of depositional
ch.aracter. The new alluvium or flood-
plain unit has been initially classified uu-
ller three river systems," namely, the

Jamuna system. the Lalrha-Megna sys-

tem and the Padma-Megna syste,rn. This
classification is p,ossible by exarniniug the
tiends of fluvial depositional features.
Further, the Lal<ha"Megna system and
the Padma-l\{egna system have been clas.
srfied under five and eight mappinq
units respectively. An intermediate zone
in the interfluve of the Jamuna and the
Padma is recognised to be the area of
r'rixed deposits. Thie zone has aho been
<'lassified into two unils 

- 
backsn'amp

and interfluvial plain.

The present study brings out that land-
sat images can be used for mapping flat
rleltaic brrain. The main key in flood.
plain mapping is the trend of depositional:
features and their distribution. Muf iband
and multiseason irnages help to delimit
ttre unit boundaries properly. Delimita-
tion of Ievees are not so successful rin

this case. However, to have a semide+ailed
geomprphological map ihese im,ages a.re

highly useful.
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2 tu" 1973 Band 7I Dec. 1973 Band 5

3 March 1975 Band 5

Plates I to 4

4 lMa.rch 1975 Band 7
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