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slide IS about 85m, crown height about 20m and height of 

free 'face is 3m. The slide appears to be quite active all 

along its width but during different times. The top of 

crown has pine about 20-25 years old while the dormant 

portion of the slide does not show pines older than 8-10 

years indicating the dormancy period of the same order. 

The top of crown slope is about 4 5° and the slumped material 

also has slope of 45°. 

SLIDE NO .XII: SLUMP 

Location: About 30m away from slide XI, towards Barapani, 

on right side' of road. 

This appears to be a frequent slide spot and the 

slide has been provided with breast wall. The slide is 

in soil after Shillong Group of rocks, and has a width 

of 10m and crown height of 6m. The top of crown is affore­

sted with pines of 6-8 years old. The trace of slip is 

not visible. 

SLIDE NO .XIII: SLUMP 

Location: Between km post 68-67, right side of the highway. 

The slide is on soil after Shillong Group of rocks. 

The slide is active and has breahced the breast wall. The 

width of slide is about 20m and crown height of 3m. The 
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top of crown slope is 20°-25 with pine.s of 25-30 years 

old. However, the flanks of slide has only 6-8 years old 

pine, indicating the dormancy period of flanks. The slumped 

material has slope of 75°(fig.P35). 

SLIDE NO.XIV: DEBRIS SLIDE 

Location: Between 68-67 km post, right side of the highway. 

The slide is on Shillong Group of rocks and appears 

to be quite active as its breast wall is broken at flanks. 

The width of slide is 4 5m and height of crown is 15m. The 

top of crown has•gentle slope of 40° and the slope of slumped 

material is 75°. The height of free face is 1m. 

SLIDE NO.XV: DEBRIS SLIDE 

Location; Near km post 67, right side of highway. 

The slide is in carbon phyllite of Shillong Group. 

The width of slide is 4m and height of crown is 10m. The 

top of crown has slope of 30° and has pine trees 30-35 

years old and the flnaks have pine trees about 8-10 years 

old, indicating the order of dormancy of slide in flanks. 

The slumped material has slope of 75°-80° 

SLIDE NO.XVI: DEBRIS SLIDE 

Location: Between km post 67-66, right side of highway. 



R o c k s l i d e s h o w i n g 
dormant patches. Note 

^ a g e difference in pine 
t rees . 
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The slide is in carbon phyllite of Shillong Group. 

The width IS 25m, height of crown is 10m and height of 

free face is 1m. The top of crown hasi slope of 25°-30° 

and is forested with pines of 25-30 years old. The flanks 

have pine about 8-10 years old and the slumped material 

has slope of 7 5°. 

SLIDE NO .XVII: ROCK GLIDE-ROCK FALL 

Location; The slide is located between 67-66 km post, right 

side of road. 

The slide is on sheared phyllitic sandstone of Shillong 

Group. The beds are thinly bedded with vertical dips showing 

minor folding. The width of slide is 20m and height of 

crown IS 20m. The top of crown has slope of 30°-35° and 

is forested with pines of 15-20 years old, while the flanks 

have pines of 6-8 years old. The slumped material at the 

toe has 70°-75° slope. 

SLIDE NO.XVIII: SLUMP 

Location: It is located between 67-66 km post, left side 

of highway . 

The slide is on phyllitic sandstone, which is highly 

sheared. The slide is on a pre-existing slumped material. 

The width of slide is 20m, height of crown 10m and height 

of free face 3m. The top of slide has slope of 30° with 
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pines 25-30 years old. The slumped material at toe has 

slope of 70° . 

SLIDE NO.XIX: DEBRIS SLIDE 

Location: Opposite 66 km post. 

The slide is on phyllitic sandstone and appears 

to be quite active with a breast wall. The width of slide 

is 15m and height of crown is also about 15m. The top of 

crown has sparse pine trees of 25-30 years old, and its 

slope IS 45°. The slumped material has slope of 75°-80°. 

SLIDE NO .XX: DEBRIS SLIDE 

Location: Between km post 66-65, left side of the highway. 

The slide is on sheared phyllitic sandstone and 

IS provided with a breast wall. The width of the slide 

IS 20m the height of crown 10m, and the height of free 

face IS 3m. The crown top has slope of 45° with pines of 

20-25 years old and the slumped material has slope of 75° . 

SLIDE NO.XXI: DEBRIS SLIDE 

Location: Between km post 64-63, left side of highway. 

The slide is m weathered quartzite. Its width is 

! 

10m and height of crown is 8m, the height of free face 

IS 2.5m. The top of crown is deforested and has slope of 
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30°, while the slope of slumped material is 75°-80°, 

The aforesaid description of various slides reveal 

the following facts: 

1) The common landslides are slump type. 

2) The slides are mainly caused due to slope failure. 

3) The two important factors contributing to land 

slide initiation are deforestation and steep 

slope cut along the highway. 

These landslides can not be prevented but, can be 

avoided if suitable measures as given below, are taken 

before a developmental scheme is implemented. 

1) Proper grade maintenance of slope. 

2) The slope cut faces should be rounded rather 

than making them sharp. 

3) Breast wall and retaining walls to be made. 

4) Benching and terracing of slopes. 

5) Proper drainage galleries and drains to be provided. 

6)' Wire mesh or cribs to be provided in rock fall 

areas . 

7) Slope profiles to be suitably modified m slide 

prone areas . 

8) Vegetation cover along the highway areas not 

to be disturbed. 

9) Total ban on agriculture, grazing and additional 

residential constructional activities along both 

sides of the highway. 
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CHAPTER - VII 



FLUVIAL MORPHOLOGY 

INTRODUCTION 

Fluvial processes concern with the development of 

the features of an individual valley and the development 

of a system of drainage, composed of many individual valleys. 

Run off ram water in the form of sheetwash or m 

concentrated channels forming streams, is the most dominant 

geomorphic agent in sculpturing the landscape of an area. 

The activities of streams or running water could be* either 

erosional or depositional. Progressive dissection and degrada­

tion of the higher lands is caused by fluviatile processes. 

Due to erosion, different types-> of valleys interfluvial 

ridges are formed depending on the stage of development 

of the river and on the lithology and structure of the area. 

DRAINAGE SYSTEM 

The drainage map (Fig.21) of the area indicates 

that the area by and large, forms part of Wah Umiam (River 

Umiam) basin. However, the northwestern corner of the area 

forms part of Um Trew basin, drained by Raleng river (Um 

Raleng), a tributary of Um Trew. The southeastern fringe 

of the area is being dramag-e by Umbah and Wah Tamdong form-
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m g part of Umkhen basin, to the east of Umiam basin. Only 

the headwater- channel network of Um Tamdong falls in the 

area, between Mawpat and Mawtawar. To understand the Drainage 

system m the area Drainage analysis has been done. 

Drainage Analysis: 

Drainage analysis is a way to understand evolution 

of landforms. Analysis of drainage patterns are being studied 

by more and more elaborate methods. The increasing accurate 

methods of measuring landforms and geomorphological processes 

are producing a vast amount of quantitative data. This has 

to be analysed by numerical methods so that an orderly beha­

viour may be described from amongst the accumulated data. 

System of landforms evolving from same geological 

pocesses and material process a high degree of geometrical 

similarity and helps in recognition and classification of 

landforms. Drainage analysis helps m evaluating landforms. 

The description of channel network was changed from 

a qualitative and deductive study to a rigorous quantitative 

science by Horton (1945) and developed by Strahler (1952, 

1957,1958,1964). Other workers who developed it further 

are Schumm (1956), Morisawa (1958), Chorley (1966), King 

(1966), Doornkamp and King (1971) etc. 
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A particular geometric property of channel net work 

IS sampled and measured from maps or aerial photographs 

or by direct field study. 

Methods of Analysis: 

The drainage analysis has been applied to the area 

drained by given streams and their tributaries. For this 

purpose, 1:50,000 scale tophosheet was used. The major river 

draining the area is the 6th order stream, Wah Umiam flowing 

in northeasterly direction. However, the area of study, 

as already stated, comprises parts of Umiam basin, Um Trew 

basin and Umkhen basin (Fig.21). 

A particular feature of channel network which can 

be measured directly from the toposheet is termed as an 

"element" . Similarly the quantitative expression relating 

two or more element is termed a "parameter" . The important 

"elements" and "parameters" computed are given in Table(21). 
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TABLE - 21 

Morphometric variables for the area 

SI. 
No. Element/Variable Symbol Units Dimensions 

1. Stream order 

2. Number of stream 
of order U 

3. Total number,of stream 
within the area 

• o -

if. Bifurcation ratio 

5. Total length of 
streams of order U 

U 

Nu 

(ZN)u 

Rb=Nu/Nu+l 

Lu 

Enumerative 

t i 

11 

Km 

0 

0 

0 

0 

L 

6. Total length of 
streams in the area 

(EL)u Km 

7. Mean length of streams 
of order u Lu=Lu/Nu Km 

8. Stream length ratio 
of order u 

R =Lu/Lu-i Enumerative 

9. Drainage density Du-(ZL)u/Au Km/Km' 

iO. Stream frequency Fu=(EN)u/Au Numbers/Km' 

11. Texture ratio Tu=(EN)/u/Pu Number/Km 
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The morphometric variables are measured from toposheet 

supported by field observations and calculated after Horton 

(1945), Strahler (1964), Doornkamp S, King (1971) and Strahler 

(1975) . A sample quantitative study has been made m the 

area to know the salient morphometric characteristics. The 

important determination of morphometric parameters are given 

m Table(22). The significance of each parameter is discussed 

below. 

Channel Segment Ordering: 

The relative magnitude of a segment of a stream 

channel is a hierarchy determined by arrangement of tribu­

taries with respect to the main trunk. The system of ordering 

channel segments proposed by Horton (1945) and modified 

by Strahler (1952), is followed here. The smallest fingertip 

tributaries or stream which have no tributary are known 

as first order streams. When two of these first order channel 

meet, they make a channel segment of second order. When 

two streams of second order merge, a segment of third order 

is formed and so on and so forth. If a first order stream 

enters a second order stream, then there is no change in 

the order of second order stream. 

An increase in stream order only occurs when two 

streams of like order join each other. The area drained 
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by a channel of order 'U' and all its tributaries, down 

to Its junction with another channel of order equal to or 

greater than 'U' is designated as the basin of the order 

' U' . It IS worth mentioning that the hierarchy or ordering 

of stream network is a function of scale of map or tophosheet 

used. 

Stream Number: 

For the present study, toposheet on 1:50,000 scale 

has been used. After, all the streams have been assigned 

their respective orders, all the segments of order 'U' are 

connected to yield the Number 'Nu' of the stream order 'U' 

m the area. The hierarchial order of prominent streams 

in the area is given in Table (23) and each stream discussed 

below. 

TABLE - 23 

Hierarchial order of streams 

SI. 
No 

1 

Name of 
stream 

2 

Nature of 
§ stream 

3 

Basin 

^ 

Location 

5 

Order 

6 

1. Wah Umiam 

2. Phud Umshing 

3. "Wah Ro Ro 

4. Um Ew 

5. Um Wahjit 

6. Um Japung 

Trunk stream Umiam 

Tr ib i tuary of Wah Umiam Umiam 

Tr ibutary of Umiam 
Wah Umiam 

Tr ibutary of 
Wah Umiam 

Tr ibutary of 
Wah Umiam 

Tr ibutary of 
Wah Umiam 

Umiam 

Umiam 

Umiam 

Centra l part 

Northeastern part 

Southeastern part 

West Centra l Part 

Southwestern part 

Centra l part 

6 

5 

5 

contd.. 
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7. Wah Tamdong 

8. Wah Umbah 

9. Urn Raleng 

10. Wah Masura 

Tr ib i tuary of 
Umkhen 

Tr ib i tuary of 
Umkhen 

Tr ib i tuary of 
Um Trew 

Tr ib i tuary of 
Um Trew 

Umkhen Southeastern part 3 

Umkhen Southeastern part 3 

Um Trew Northwestern part 4 

Um Trew Northeastern part 3 

Wah Umiam: 

In the area, Wah Umiam is the highest order (6th 

order) stream. It - is the trunk or master stream within the 

area. It has its headwaters in the northeastern corner of 

the toposheet 78 0/11 , around Sohiong and flows in north­

eastern direction. Since, Wah Umiam originates outside the 

area of study, its order is not fixed. 

The Wah Umiam enters the study area as a 5th order 

stream, from the southwestern corner of the area. It changes 
I 

into a sixth order stream after its confluence with , Wah 

Ro Ro. The Wah Umiam leaves the study area from the north­

eastern corner as a .6th order stream but with almost negligi­

ble discharge. This is because the river has been dammed 

at Barapani for a hydroelectric project. Thus, the low lying 

areas, upstream of the dam, around Barapani upto the R.L. 

of 981m (322c/) have been converted into an artificial lake 
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or reservoir. 

The Wah Umiam in the area of study drains the terrain 

comprising mainly Shillong Group of rocks with minor Khasi 

Greenstone. However, small sections of river course between 

the lake and Urn Wahjit show alignments oblique to its normal 

course. These oblique alignments are parallel to the N-S, 

E-W, NW-SE lineaments, possibly structurally controlled. 

The river, in general, has sinuous course (Fig.Pi 7) 

and narrow valley with gorge section before it meets the 

lake . 

2. Phud Umshinq: It is a fifth order stream joining Wah 

Umiam, down stream of Barapani dam. It has a northsouth 

course upto its confluence with a fourth order stream coming 

from Mawtawar. Beyond this confluence point, upstream segment 

of phud Umshing is known as Phud Mawiong a fourth order 

stream. Phud Mawiong rises from west of Mawpat flowing in 

eastwest direction and takes a sharp hair pin bend west-south­

west of Kytanmosar and flows in northeast direction. The 

channel segment trends oblique to regional trend of Shillong 

Group of rocks is very conspicuous. These oblique channel 

segments are the sections- cutting large stratigraphic thick­

ness of the rock types providing varied lithologies. The 

phud Umshing . channel network drains Shillong Group country 

with Khasi Green Stone lenses . The area around its confluence 
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with Wah Umiam has large accretion of boulders and pebbles 

of Khasi Green Stone with subordinate Shillong Group boulders 

(Fig.PlI). This accretion of Khasi green Stone boulders 

is disproportionate to its volumetric distribution within 

Shillong Group (cf. Fig.8). The Phud Umshing-Phud Mawiong 

channel segments have cut steep sided narrow valleys and 

gorges with steep channel gradient capable of carrying large 

bed load. The northeast flowing segments of phud Mawiong 

by and large drains parallel to.Khasi Greenstone and contribu­

te high flux of detritus. Where the phud Umshing joins the 

Wah Umiam, its narrow gorge opens up into a comparatively 

broad valley and its hydro dyamic regime changes. Its velo­

city decreases and gradient falls. As a result of this, 

its bed load suddenly drops out and accumulates as channel 

fills and forms terraces at different levels. The Khasi 

Greenstone boulders are massive and have higher relative 

density than the Shillong Group of rocks. As soon as load 

carrying capacity of the stream decreases the "heavier" 

boulders and pebbles 'lag' first than the "lighter" one 

which moves farther. The resultant accumulation thus shows 

disproportionate distribution of lithotypes as mentioned 

above . 

3. Wah Ro Ro; It is a fifth order tributary of Wah Umiam, 

the confluence being west of Mawlai, below Umj Jew spur. 
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The general course of Wah Ro Ro upto its upstream confluence 

with the fourth orders Wah Umkhrah, is northwest with eastwest 

segment. These trends are oblique to the regional disposi­

tion of Shillong Group, indicating possibilities of structural 

control of streams, in segments. 

The famous Beadon fall with a height of 107m is 

located on this stream, opening into a magnificient gorge 

section, down stream. 

Wah Ro Ro has two fourth order tributaries joining 

together near Mawlai . The Wah Umkhrah, rises from area m 

between Nongthymmai and South of Mawpat, joins with another 

fourth order stream originating from area between Shillong 

peak and Laitkor protected forest. Both the tributaries 

are sluggish by and large draining terrain with moderate 

to gentle slopes except in headwater zones having steeper 

slopes. Their first and second order channel network have 

deep incised valleys . 

Interestingly both of these fourth order tributaries 

have northwesterly courses with eastwest channel segments. 

These trends are oblique -to regional strike of Shillong 

Group of rocks, suggesting structural control of channel 

courses . 
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4. Um Ew; This is a fourth order channel segment joining 

the Lake Umiam in the west central part of the area. The 

principal segment of the Um Ew has a east - southeasterly 

course before joining the Lake. In the upstream, it takes 

a southerly swing where it is joined by two north easterly 

flowing tributaries of third order. Its headwater rises 

from area east of Denghei ridge. Um Ew cuts a magnificient 

gorge section in Shillong Group of rocks which transcuts 

the regional trend of formations and is in alignment with 

the ESW-WNW Wah Umiam gorge section, before the later meets 

the Lake Umiam. This remarkable straight gorge section possibly 

is a manifestation of some hidden structural discontinuity. 

5. Um Wahjit: It is a third order left bank tributary of 

Wah Umiam. The confluence is in the southwestern corner 

of the area. It rises from area in between Mawlum and Maw-

laiteng. Its course is highly sinuous. The course has in 

general, two alignments. From Wah Umiam confluence upto 

near Nong Madan, it has northwesterly course and beyond 

Nong Madan it has southesterly course. Um Wajit cuts a deep 

gorge in Shillong Group of rocks. It has a steep gradient 

and shows a fall in level of more than 600m in its channel 

length of about 6.5km. 

6. Wah Japunq; It is a second order stream rising from near 
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Mawiong in the central part of i the area. Its upstream seg-

ments of first order has a northeasterly trend and before 
I 
I 

joining the lake it takes a northwesterly swing and debouches 
I 

into the lake cutting steepsided iwide gorge into older (Plies-
I 

tocene) Wah Umiam terraces. i 

! 

I 
However, the headwater channel drains by and large 

Khasi Greenstone terrain. ' 
I 
I 

I 

7. Wah Teundonq: It is a principal third order tributary 

of Urn Tung, draining into Umkheni basin. Its headwater channel 
network only is confined in the area, rising from southeast 

of Mawtawar-j The general trend of Wah Tamdong is in confor­

mity with regional strike of Shil long Group of rocks 

8. Wah Umbah; It is a third jorder tribituary of Umkhen. 

Part of its segment is only confined in the southeastern 
I 

corner of the area. It rises I from near Nongthymmai-Happy 

Valley area flowing in a genpral northeasterly direction 

with local northsouth segments.> It takes a sharp bend near 

Mawpat and flows in southeasterly direction. The famous 

spread eagle falls (20m) is located on this channel segment 

near Um'pling. The channel segm,ent has low gradient and is 
I 

a sluggish stream draining a [rolling topography underlain 

by Shillong Group of rocks . 
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9. Um Ralenq: It is a fourth order tribituary of the Um 

Trew,_ confined in the northeastern corner of the area. The 

stream network by and large drains the Gneissic Complex. 

Conspicously it has northsouth course with segments aligned 

in northeast direction. But the northsouth alignment is 

dominant. It is joined by two streams of third order and 

couple of streams of second order. Most of the second order 

stream segments have dominant eastwest courses. The principal 

segment of Um Raleng originates outside the area, rising 

from north of Denghei . However, one of its prominent third 

order stream originates within the area. Um Raleng channel 

network drains area with moderate to low^ relief, cutting 

deep valleys locally. 

10. Wah Masura: It is a third order tributary of Um Trew. 

It has a northeasterly course, by and large draining terrain 

of Shillong Group. Its headwater rises around Umsawlum. 

Its northeasterly course changes to north northwest at the 

northern margin of the area and cuts into gneissic country. 

DRAINAGE PATTERN 

The overall drainage pattern in the area îs dendritic. 

However, the drainage network over Shillong Group of rocks 

show dendritic to rectilinear pattern. But, the gneis.sic 

terrain has only dendritic pattern. 
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A very remarkable feature seen in| the right portion 

of the area is the reclined 'V shaped, drainage network. 

The convexity points towards southwest. The tip of the 'V 

represents the confluence of Wah Ro Ro with Wah Umiam. 

STRUCTURAL ADAPTATION OF STREAMS 

The structural control of the channel segments in 

the area is amply evident from the Fig. (22). In general 

four trends are very remarkable. 

1) NE-SW trend; This is the dominant trend and 

conforms with the regional disposition of formation 

2) NW-SE trend: This is oblique to the structural 

gram of the country. 

3) N-S trend; This is oblique to the structural 

grain of the country. * 

4) E-W trend; This is oblique to the structural 

grain of the country. 

The persistent northeasterly channel segment courses 

which are basically lithologically. controlled, have modified 

segments locally, due to the secondary structural elements. 

These elements are surface, manifestations like linear joint 

system, fracture system and concealed faults. These modified 

oblique . segments are correlatable with the lineament trends 

of Meghalaya (cf. Fig.7). 

A very spectacular structural control of channel 
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segments is reflected by the reclined 'V shaped channel 

network in the right portion of the area. This pattern pos­

sibly reflects the tight folded configuration of the basement 

rocks — the Gneissic Complex. This indicate that the thick-

ness of Shillong Groups of rocks in this part of the area 

is very thin. As a result, the structural fabric of the 

underlying basement appears to have overtaken the modification 

of the channel network. However, more work is required to 

draw firm conclusion. 

STREAM LENGTH 

The order wise channel segment lengths have been 

computed by rotometer. A perusal of Table(22) reveals that, 

the total length of 1st and 2nd order streams have highest 

ratio of 3.4 7 while that of between 2nd and 3rd order streams 

is 1.86, between 3rd and 4th order is 1.57, between 4th 

and 5th order is 2.17, between 5th and 6th order is 0.98. 

It is seen that the mean length increases as the 

order of segment increases. The lowest mean length of 0.4 6 

is shown by 1st order stream and the highest mean length 

of 10.75 is shown by the 6th order Wah Umiam. However, the 

stream length ratios do not show a regular pattern, the 

lowest, ratio is shown by 2nd order while the highest ratio 

is shown by 6th order stream. 
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BIFURCATION RATIO 

This ratio denoted by Kb, is the ratio between the 

number of channel segments of a particular order Nu to the 

number of channel segments of the next higher order Nu+1 , 

I.e. Rb = Nu/Nu+1 . The bifurcation ratio does not remain 

constant from one order to the next because of variations 

in the watershed geometry. It is related to the branching 

pattern of the drainage network. Normally, in homogeneous 

bedrock terrain the value ranges between 3 and 5. But where, 

structural elements have caused basin elongation, this value 

increases appreciably. The bifurcation values for the area 

IS given in Table(22). According to Giusti and Schneider 

(1965), bifurcation ratios within an area decreases with 

the increase in order of stream. The bifurcation ratio deter­

mined (Table-22), in general, agree with the conclusion 

of Giusti & Schneider (op.cit.) but, a little departure 

is shown by 3rd/4th order channel segments which is due 

to the fact that the area has suffered rejuvenation and 

the channel segments have yet to stabilise. Moreover exten­

sive deforestation m the area has interfered with the normal 

development of channel network. 

DRAINAGE DENSITY 

It is simply_ the ratio between cummulative channel 

lengths of channel segments of all orders and area of basin. 
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Numerically it is defined by the relation DU={2L)U/AU where 
' 2 

where Du = Drainage density in Km/Km 

( E L ) U = Sum of total lengths of streams of all 
orders in Km 

2 
Au = Total area of drainage basin in Km 

The expression Du gives the average density of streams in 

an area, theoretically the value should always come more 

than 1 . However, to know the variation of drainage density 

in the area, density has been computed per sq.km. and varia­

tion map prepared. 

The area has been divided into one x one Km grids 

and drainage density per grid of 1 sq.km. has been computed. 

The lengths of channel segments have -been recorded by roto 

meter. The drainage density has been classified into six groups 

(Table-24) ranging from below 1 to more than 5. 

TABLE - 2'f 

Frequency distribution of drainage density 

Drainage 
Density 
(Km/Km^) 

Frequency 
of grids 

% of total 
frequency 

Cammulative % 
of frequency 

Density 
Category 

Above 5 

1^-5 

3-k 

2-3 

1-2 

Below 1 

3 

20 

ii2 

k3 

23 

12 

2.10 

13.99 

29.37 

30.07 

16.08 

8.39 

2.10 

16.09 

k5A(y 

75.53 

91.61 

100.00 

Fine 

Moderately 
fine 
Moderate 

Moderately 
coarse 
Coarse 

Very Coarse 
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density is confined in the north central part of the area. 

Interestingly the Umiam Lake is located here. Though cate­

gory wise distribution of drainage density is irregular 

but, m comparison to northern half, the southern half of 

the area has moderately coarse to moderately fine category 

of drainage density. It impli^es that the northern' half of 

the area has relatively coarse texture. This is expected 

because the northwestern corner is a Gneissic terrain (which 

normally has poor drainage) and north central part of the 

area is submerged under lake, and the area fringing the 

Lake has poor development of drainage, because of smaller 

proportion of runoff . 

CORRELATION OF ABSOLUTE^. RELIEF AND DRAINAGE DENSITY 

The effect of Absolute relief on drainage density 

is seen from the distribution pattern of frequencies of 

drainage density and absolute relief categories (Table-25). 

It is evident that the lowest frequency distribution is 

shown by fine category (2.1%) which is confined to 1100m-1300m 

height groups only. Similarly very coarse drainage density 

frequency (8.39%) is distributed in 900m-1200m height groups. 

The moderately coarse to moderate drainage density contribute 

the largest proportion of frequency distribution (61.14%). 

It IS distributed in all the categories of height groups. 

However, the highest drainage density frequency 
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distribution (23.08%) is seen in 1400m-1500m hight group. 

While lOOOm-IIOOm height group has second highest (17.48%). 

drainage density frequency distribution. But, the height 

groups of 1100m-14 00ni, together have the largest drainage 

density frequency distribution (30.76%). 

The correlation Table for the two variables is pre­

pared (Table-26). The coefficient correlation between the two 

variables is 0.143. The regresion lines for the two variables 

are shown in Fig.(24a). The relationship between the absolute 

relief and drainage density is given by the following equa­

tions: 

1) Y = 0.0026X - 0.539 i 

2) X = 7.753Y + 1245.08 

The coefficient of correlation value of 0.143 indi­

cate very low correlation between absolute relief and drai­

nage density, in the area of study. The correlation is signi­

ficant at 10% level of significance. Superposition of absolute 

relief map (Fig.11) over drainage density map (Fig.23) makes-

discernible a feeble correlation between the two. Broadly 

the northern half of the area show absolute relief from 

less than 900m to 1300m and relatively lower drainage density. 

CORRELATION OF RELATIVE RELIEF AND DRAINAGE DENSITY 

A correlation between relative relief and drainage 

http://Fig.11
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density is attempted. The distribution pattern of drainage 

density frequencies in different relative relief categories 

is given in Table (27). It is evident that very coarse drai­

nage density has low frequency (8.39%) and is confined in 

relative relief categories from below 50m to 200m. The fine 

drainage density has the lowest frequency distribution 

(2.10%) and is confined in 200m to 300m relative relief 

categories only. The largest drainage density frequency 

distribution (59.44%) is shown together by moderately coarse 

and moderate drainage density. It is distributed in all 

relative relief categories. The coarse drainage density 

contribute only (16.08%) frequency distribution and is spread 

over relative relief categories upto 450m except 350m to 

4 00m category. Similarly, moderately fine drainage density 

contribute comparable distribution (13.99%) and is spread 

over all the relative relief categories. 

Highest drainage density frequency (21.68%) is shown 

by 100m-150m relative relief category whereas, the lowest 

frequency distribution {1.4%) is shown by above 450m relative 

I 

relief category. In general, it is seen taht the lower rela­

tive relief category has higher drainage density frequencies 

with few exceptions . 

The correlation Table beween the two variables is 
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given in Table(28). The coefficient of correlation between 

relative relief and drainage density is 0.24. The correlation 

is significant at 1% level of significance. The regression 

lines for the two variables are shown in Fig.(24b). The 

relationship between relative relief and drainage density 

is expressed by the following equations. 

1 ) Y = 0.00255X + 2.335 

2) X = 22.6Y + 122.49 

The coefficient of correlation value of 0.24 indicates 

low correlation between the two variables. It is because 

of the fact that- the terrain has suffered rejuvination and 

the drainage network is yet to stabilize. 

DRAINAGE FREQUENCY 

The drainage frequency is simply the ratio of the 

total number of channels of all orders in a basin to the 

area of the whole basin. Numerically, it is defined by the 

relation Fu = (ZL)u/Au 

2 
where Fu = Drainage frequency in No./Km . 

( ZL)u = Sum of total number of streams of all 
orders . 

2 
Au = Total area of drainage basin in Km 

The expression Fu gives the average frequency of streams 

in the area. The computed average drainage frequency of 

2 
the area is 4.43 No./Km . But, to know the variation of 
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drainage frequency in the area the frequencies have been 

computed per 1 sq.km. grid. 

The area is divided into one x one km grid and the 

number of channel segments grid wise are recorded. The value 

obtained gives directly the frequency per sq.km. The distribu­

tion of drainage frequency is given in Table (29). 

TABLE - 29 

Distribution of drainage frequency 

Drainage 
frequency 
per Km^ 

Frequency 
of grids 

% of total 
frequency 

Cummuiative % 
of frequency Category 

Above 3 

2.25-3 

1.50-2.25 

0.75-1.50 

0-0.75 

6 

3̂ 

55 

31 

8 

f.20 

30.07 

38.'f6 

21.68 

5.59 

^̂ .20 

3f.27 

72.73 

3i^.k{ 

100.00 

Low 

Total \.i^3 100.00 

I t i s s e e n from t h e T a b l e (29) t h a t t h e d r a i n a g e 

f r e q u e n c y of above 3 h a s t h e l o w e s t d i s t r i b u t i o n ( 4 . 2 0 % ) . 

S i m i l a r l y t h e d r a i n a g e f r e q u e n c y fo 0 - 0 . 7 5 h a s q u i t e low 

d i s t r i b u t i o n ( 5 . 5 9 % ) . However, t h e d r a i n a g e f r e q u e n c i e s 
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of 1.50 to 3 have maximum distribution in the area (68.53%). 

While drainage frequency of 0.75-1.50 have moderate distri­

bution (21.68%) or the maximum distribution (90.21%) is 

shown by drainage frequencies of 0.75 to 3. 

It IS interesting to note from Fig. (25) that the 

maximum drainage frequency ( >3) is confined in southwestern 

corner and northeastern corner of the area. The overall 
2 

drainage texture computed for the area is 13.19 No/Km . 

In general, the southern half of the area show relatively 

greater drainage frequency than the northern half of the 

area . 

A comparison of drainage density, drainage frequency, 

absolute relief and relative relief maps indicate a general 

correspondence of frequency distribution in the southern 

half of the area. It implies that the morphometric parameters 

of the southern half of the area show some variation with 

the northern half of the area. This fact is corroborated 

with distinct change in the geomorphic domains between the 

two halves of the area (cf. chapter III). Conspicuously, 

the southern half of the area is represented by 'Plateau 

Domain' while, the northern half is represented by Hill 

Domain, (Fig.9) resulting in varied geomorphic expressions 

and drainage network. 
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CHAPTER - VIII 



ENVIRONMENTM. DEGRADATION 

The general awareness to ecological imbalances has 

led the scientists world over to closely scrutinise 'develop­

ment' related human activities. The indiscriminate and unsc­

ientific exploitation of land resources has posed serious 

threat to the various development linked utility services. 

^ The uncoordinated exploitation of land resources 

lead to rapid environmental degradation ultimately causing 

severe soil erosion (Fig.P36). Soil erosion and sedimentation 

is a major environmental concern of modern times. The magni­

tude of the problem could be realised from the fact that 

annual loss of agricultural land is as high as 30,000 sq.km. 

At this high rate of agriculture land loss, it is feared 

that the world may loose one fifth to one third of its agri­

culture land by the year 2000 (Lai, 1988). This problem 

IS very acute in hilly and upland regions. 

In the study area the environmental degradation 

has following three aspects. 

1) Deforestation 

2) Upland erosion 

3) Waste disposal 



; F I R . ( P . 3 6 ) 

Road c u t t i n g exposing 
the root ne twork 
t ree . Note soiJ 
due to 'cut ' . 

of 
erosion 
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DEFORESTATION 

The deforestation is attributed to timber exploita-

tion and jhuming in the area (Fig.P37 & Fig.P38). It is 

responsible for the changing landuse pattern in the area. 

The peculiar problem in the whole of North Eastern Region 

is that much of the forest is owned by public or community 

organisation. The nodal agencies responsible for governing 

forests in the country have little say lin the management 

of forests in this part of the country. The classification 

of forests of Meghalaya are given in Table (30). 

TABLE - 30 

Classification of Meghalaya forests 
(Gupta et al. 1986) 

51. 
No 

Present Type Approximate area Ownership 

1. Reserve Forest 

2. Unclassified 
State Forest 

3. Protected Forest 

it. Raid Forest 

5. Village Forest 

6. Private Forest 

Total 

821 sq.km. 

7t4-i7 sq.km. 

179 sq.km. 

768 sq.km. 

259 sq.km. 

3'f8 sq.km. 

9558.9 sq.km. 

Owned and managed by State 
Government. 

Owned and managed by Dist­
rict Council. 

Mainted by District Council 
or State Government. 

Owned and managed by Raids. 

Owned and managed by Village 
community. 

Owned and managed by Syiem, 
Lyngdoh and Sardars etc. 



FiR.(P.37) 

D e f o r e s t a t i o n due to 
t i m b e r e x p l o i t a t i o n . 
N o t e i m m a t u r e s i z e 
o i Pine Trees. 

riR.(p.38) 

D e f o r e s t a t i o n due 
3huming on slopes. 

to 
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Forests though a renewable resource, has not been 

exploited in a sustained way. Lack or slow growth of indust­

ries in the region made .forest resource exploitation an 

easy income generating proposition. The public ownership 

of forests (Table-30) led to their rapid and indiscriminate 

exploitation as it provided easy remuneration with low finan­

cial inputs. The situation has aggravated due to jhuming' 

practice on slopes in the region. The resultant scenario 

is large tract of deforestation. 

According to statistical handbook of Meghalaya (1987). 

East Khasi Hills has only about 129 sq.km. of reserve forest. 

It represents 15.7% of the toi:al reserve forest of the state 

and 2.4 8% of the total area of the district. 

To evaluate the damage due to deforestation in the 

area, the landuse pattern variation has been studied. A 

comparative landuse map for last 56 years i.e. 1910-11 and 

1966-67 has been prepared basically using toposheets, aerial 

photographs and landsat imageries. The landuse variation 

during this period is shown in Fig. (26). The quantified 

variation of different landforms in the area is shown in 

Table(31) . 
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TABLE - 31 

Landuse variation {Between 1910-11 and 1966-67) 

Landuse 
Total 

{ Sq.Km.) 

1910-11 
Area 

% 

1966-67 
Area 

Total 
(Sq.Km.) 

% 

1. Forest 

2. Agriculture 

3. Shillong 
^ Township 

^. Deforested 

5. Completely 
Deforested 

38.5 

11.3 

t^.3 

77S 

11.0 

26.9 

7.9 

3.0 

7.7 

35.5 

9.9 

87.6 

2k.2. 

6.9 

61.3 

6. Lake 10.0 7.0 

Total: U3.00 100.0 U3.0 100.0 

It is not possible to separate out deforestation 

due to tiniber exploitation and Jhuming separately in absence 

of basic data. However, in the study area at present, Jhuminy 

activity is almost negligible. This is mainly due to the 

fact that there is hardly any forest cover left out around 

villages to support jhuming. 

It is worth mentioning that the primary forest of 

the area has almost disappeared. The present forest co'̂ 'er 

represents secondary pine Torest only. These secondary pine 

forests are al§o under indiscriminate exploitation. As a 

result, ^large patches of deforested land j.s visible on the 

slopes and forests older than 25-30 years are seldom (Fig.P37 

and Fig.P38) . 
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A perusal of Table (31) and Fig.(26) reveal the 

following facts-, 

i) During the period 1910-11 to 1966-67 i.e. 

56 years, the forest cover in the area has 

declined. 

ii) The agricultural land during 1910-11 was con­

fined in the plateau plain domain towards its 

southern fringe and gentle to level slope 

segments of hill domain (cf. Fig.9) in its 

central part of the area. However, after the 

formation of the reservoir (Umiam Lake), mjch 

of the agricultural land af the hill domain 

has been submerged utider , the reservoir 

(Fig.P39). 

Ill) The township of Shillong and its suburbs expe­

rienced rapid growth during this period. The 

township has expanded more than two timss 

causing the loss of agricultural land. 

iv) The deforested area during this period has 

increased from 54.5% to 61.3% thereby increasing 

environmental hazards, contributing to rapid 

soil erosion. 

v) Large segments of the area show completely 

deforested patches. These patches are direct 

result of over and indiscriminate exploitation 

of forest resources. The deforested patche-s 

are very prominent m the northern half of 

the area . 

UPLAND EROSION 

Upland erosion is related to rainfall and is also 

known as rainfall erosion. It is one of the most fandamental 
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and universal process occurring on hill slopes. Management 

of soil and water resources in hilly and upland tract has 

assumed paramount importance. It is because, increase in 

the exploitation in such regions has produced ecological 

imbalances. 

The deforested areas are prone to rapid soil erosion 

because, the area does not have 'canopy' protection. This 

results in higher 'raindrop impact' induced soil erosion. 

Certain estimates are available indicating the serious­

ness of the problem of soil erosion. Randhawa (1980) has 

reported that 50% of agricultural land (80x10 ha), 35% of 

the forest land (20x10 ha), 86% of the cultural waste land 

(15x10 ha), 95% of permanent pasture and other grazing land 

(UxlO^ha), 75% of the fallow land (15xl0^ha), 24% of land 

under trees and groves (1x10 ha) and 44% of the total geo-

graphical area of India (145x10 ha) are subjected to severe 

erosion. 

An estimated 6000x10 tonnes of soil and along with 

it more than 6x10 tonnes of nutrients are lost every year 

(Gautam, 1980). This is~~more "than the total amount of ferti­

lizers used by us at the moment. This is a great waste of 

the natural resources when we consider that in nature, it 
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takes 100-400 years or more to generate 10 mm of top soil 

and 3,000-12,000 years to generate 30cm layer of soil. 

Soil erosion causes off-site problems as well as 

on-site soil degradation. Sediment from erosion can cause 

downstream sedimentation by filling distant reservoirs or 

nearby road ditches. Soil erosion is a diffuse process having 

widely varying rates over a landscape. Therefore, direct 

measurement of soil erosion at number of points is impracti­

cal. Physically, erosion is difficult to measure and varia­

bility of climate requires that atleast 10 years of data 

be collected under best of conditions to obtain an accurate 

measure of annual erosion (Foster, 1988). 

According to Walling (1988), abundant 'sediment 

yields' data on global basis is available. But such data 

normally refers to the suspended sediment load of the river . 

The bedload component is not included because of the prac­

tical difficulties in obtaining such measurements (Emmett, 

1984) . 

2 
Global maximum sediment yield of 25,600 t/km /yr is 

reported from Dali river^" China ,'~̂  from a drainage area of 

2 2 
96.1 Km . Values of less than 1 .0 t/Km /yr are reported from 

several rivers of Poland. The Dali river represent soil 
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erosion rates of the order of 250 t/ha/yr. However, the 

sediment yield data does not provide meaningful 'information 

about on-site rates of erosion and soil loss within a drai­

nage basin (Walling, 1988). It is because, only a fraction 

of the soil eroded within a drainage basin reaches the basin 

outlet and is represented in the sediment yield. 

The variation of sediment yield data from river 

basins to rates of soil erosion in watershed upstream is 

exemplified in Table (32). 

TABLE - 32 

Variation in sediment yield and soil loss 
(af ter Wall ing, 1988) 

River Country 
Basin area 

(sq.km.) 

Suspended 
Yie ld 

(t/KmVYr) 

FAO est ima­
tes of soil loss 

( t / K m V V r ) 

Watari 

Bunsuru 

Senegal 

Mesanu 

Niger ia 

Niger ia 

Mal i 

Ethopia 

1,̂ 150 

5,900 

157,^00 

150 

^̂ 83 

if 38 

14.6 

1680 

1,000-5,000 

1,000-5,000 

1,000-5,000 

5,000-20,000 

It is seen from Table(32) that in all cases the 

estimates of soil erosion rates are about an order of magni­

tude greater than the reported sediment yield. In general 

the soil erosion is assessed by USLE for small 'plots' or 
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larger 'plots' (Mutchler et'al, 1988). 

SOIL EROSION IN THE AREA 

The principal kinds of erosion in the area are: 

1 . Sheet erosion 

2 . Rill erosion 

3 . Concentrated flow 

4 . Gully erosion 

5 . Stream channel erosion 

The area has presently following landuse patterns, the changes 

m landuse during the period of 56 yrs (1910-11 to 1966-67) 

IS shown in Fig. (26). 

(1 ) Forest land 

(2) Agriculture land 

(3) Township 

(4) Deforested land 

(5) Completely deforested land 

( 6 ) Lake area. 

The estimates of soil erosion for these different 

landuse are naot available. However, an idea of total soil 

erosion can be had from published data estimated for analo­

gous area. Lai (1977) reported from the highlands with hilly 

catchments under forest" covers ..in Malyasia a soil erosion 

2 
rate of 245 cum/km /yr. Similarly, the soil loss in Thailand 

under uncultivated forest is reported to vary from 6.4-7.5 
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2 
t/Km /Yr . From the Penisular Malyasia region, Morgan (1979) 

2 

reported soil erosion rates of 670 to 1090 t/Km /Yr from 

strongly dissected highlands upto an elevation of 2000m 

under equitorial monsoon climatic conditions (annual rainfall 

1750 to 2510mm)-. 

In India, Singh and Singh (1981), reported a soil 
2 ' erosion rate of 1885 t/Km /Yr from 40 to 50 per cent slopes 

under natural mixed forests typically of northeast hilly 

conditions. Singh and Singh (op.cit.) reported soil erosion 

due to development of roads, expansion of habitation etc. 

from NEH region of the order of 67.2 t/ha/Yr. Such huge 

erosion though alarming, often goes unnoticed as the eroded 

material is efficiently transported to lower levels or main 

drainage systems . Land slides along the road and ero^sions 

from earth fills are the main problems which ocur due to 

road development. Most of the hillside road cuttings in 

the area are steep. The slope profiles are modified by cuts 

in excess of 70°. This poses serious soil erosion problems. 

Singh and Singh (op.cit) reported soil erosion rate of 

2.41kg/m /Yr from 60° slopes on road side. 

Singh (1987) reported" soil loss rates of 0.2x10" 

to 0.5x10 t/ha/yr under different landuses from Burnihat, 

Assam bordering Meghalaya . 
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(Lake) is very complex in view of several independent varia­

bles, viz ., 

1 ) Topography 

2) Land use pattern 

3) Associated Industries 

4) Associated Developmental activities 

5) Nature of Drainage 

6) Rainfall pattern 

7) Erosion Index. 

Unfortunately so far, no on-site sedimentation studies have 

have been carried out in the reservoir area. However, as 

per the authorities of MSEB, the reservoir had been designed 

assuming a silt load of 0.75 acre f t/sq .mile/yr from the 

catchment of the area. However, during the last 24 years, 

after commissioning of the reservoir the human activities 

in the Wah Umiam catchment has increased manyfold. 

The bottom profile of Umiam Lake is highly irregular 

(cf. Fig.10). It has lot of submerged hillocks where the 

depth of water is shallow, such hillocks provide sediment 

'traps' in its vicinity. 

The upland erosion contributes to floods and sedi­

mentation at lower levels. A survey of 21 reservoirs in 

the country has revealed that sediments at the rate of 8.51 
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ha m/IOOsq.km/yr as against the designed inflow of 3.02 

ha m/100 sq.km./yr (Randhawa, op.cit). This represents 182% 

more inflow of sediment than the designed inflow. According 

to Piest (1963), the average annual sediment yields from 

73 small watersheds of less than 100 ac area varies from 

0.04 to 9.8 ton ac for short term observation (5 years ) 

and 0.08 to 10.0 ton ac for long term studies (10 years). 

WASTE DISPOSAL 

The urbanisation around Shillong depicts very rapid 

growth as can be seen from Table(33). 

A perusal of Table(33) indicates the following 

growth pattern around Shillong Town: 

(1) The census data of 1911-1951 reveals a growth of 

urban area around Shillong by 17.8% and corresponding 

population growth by 329 times. This is due to 

inclusion of Shillong Cantonment as an urban centre 

m 1931 census. 

(2) The Census data 1951 and 1961 indicate that towns 

of Mawlai and Nongthymmai had been included in 

urban limits around Shillong. As such, m 1961 

census, the urban area recorded a growth of 105% 

and corresponding population growth of 651 times 

with 1911 as base year. 
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(3) Towns of Madanrting and Pynthormkhrah were added 

in Urban area around Shillong in 1981 Census and 

the whole area was named Shillong Urban Agglomeration 

with 6 towns (Table-33). In 1981 Census, the Shillong 

Agglomeration showed an areal growth of 145% and 

corresponding population growth by 1180 times with 

'1911 as base year. 

The above urban growth patterns around Shillong forming 

the Shillong Urban Agglomeration has created serious waste 

disposal problems. The rapid urbanisation around Shillong 

has not been provided with comensurate waste disposal systems. 

At present, the waste generated around Shillong is disposed 

in following ways: 

(1) Disposal in various streams (by individual house 

holders) passing through urban localities. 

(2) Intermittent burning in rubbish bins located m 

the town . 

(3) Shifting of waste to trenching grounds for self 

decay. 

The data regarding the waste thrown into different 

streams by individual house holders is not available. Simi­

larly, the data on trash burnt in diferent rubbish bins 

in the town is not known. Nevertheless these two waste disposal 
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operations ultimately lead the raw waste or the ash component 

of it into the Umiam lake through the various streams of 

the catchment. Such waste cannot be quantified in absence 

of data. 

The shifting of waste to trenching ground is being 

done at present by the following three agencies depending 

upon their area of jurisdiction: 

(1) The Shillong Municipality 

(2) The Shillong Cantonment Board 

(3) Syiemof Mylliem. 

Presently, there are. two trenching sites. The canton­

ment Board throws the waste behind Garrison Engineer's office, 

into the Um Shirpi stream, a tributary of Wah Ro Ro which 

joins with Wah Umiam, upstream of the lake. At present, 

the cantonment Board disposes off about 72 trucks load of 

waste of 300 eft. capacity each per month. 

The Shillong Municipality is maintaining a trenching 

ground of 18 acres area near village Mawiong since 1938 

on lease, in the Riat Khawan Reserve Forest. (Fig.P40). The trenching 

ground is presently being utilized for dumping of waste 

(garbage and night soil) by the Shillong Municipality as 

well as Syiem of Mylliem. As per the records (per comm., 1989) 



^FiR.(P.39) 

Submergence of agricul­
t u r e land under lake. 
N o t e t h e s u b m e r g e d 
NH-'fO, under lake. 

T r e n c h i n g g r o u n d in 
R ia t Khawan Reserve 
Forest . 
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of Shillong Municipality, the daily average quantity of 

waste dumped m the trenching ground is: 

a) Garbage : 4 2 tonnes, and 

b) Night Soil: 3200 gallons. 

During the present study to assess environmental 

degradation in the area, it is found that the waste lie 

scattered m the trenching ground and is rapidly dispersed 

downslope during rains, into the Umiam Lake through sheetwash 

and stream flows ̂ Fig. P'll). 

Such waste disposal operation is a serious threat 

to the fragile ecosystem of Umiam Lake and its surrounding 

areas. Studies could be undertaken, to find viability of 

using such wastes for non-conventional energy alternatives 

or treatment and conversion into composite. 



FiR.(P.^l) 

Garbage waste sliding 
d o w n s l o p e t o w a r d s 
ca tchment of Umiam 
Lake. 
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CHAPTER - IX 



SUMMARY AND CONCLUSION 

SUMMARY 

Physiographically Meghalaya is a plateau remnant 

representing the northeastern extension of the Indian 

Peninsular shield. It has a chequered history of geolo-

gical evolution. The Plateau has block uplifted to 
A 

its present height of about 600m-1900m above mean sea 

level, during post Mesozoic times. 

The core of the plateau comprises oldest rocks 

in the state, the Gneissic Complex with Shillong Group 

of rocks. Tectonostratigraphically, Meghalaya can be 

divided into three domains each having distinct evolution. 

a) The Peninsular Shield Extension comprising 

the Gneissic Complex. 

b) Intracratonic sedimentary basin represented 

by the Shillong Group. 

c) The Mesozoic-Tertiary sedimentary sequence 

along with the Sylhet Trap occupying the 

southern fringe of the plateau. 

The Meghalaya massif has manifestation of following 

important lineaments with varying reactivation history: 

1 ) N-S 

2) E-W 

3) NE-SW 
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4 ) NW-SE 

The area of investigation forms past of central 

Shillong Plateau. By and large the area exposes Shillong 

Group of rocks. However, the northwestern corner of 

the area comprises Gneissic Complex. The contact between 

the two is unconformable,.marked by presence of conglo-

merate . 

The Shillong Group of rocks represents late 

proterozoic cyclothem consisting of argillaceous and 

arenaceous components. It is intruded by thin lenses 

of basic/ultrabasic lenses called the Khasi Greenstone. 

The Shillong Group of rocks show low grade 

metamorphism and rare quartz and pegmatite veins related 

to acid magmatism. 

The lowland occupying the central past of the 

area fringing Umiam lake have development of minor 

Quaternary and recent terraces . 

South of the Umiam lake, a NE-SW trending zone 

of sub-vertical dips within Shillong Group represents 

Tyrsad-Barapani Shear zone. 
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The Shear zone is an important lineament proba­

bly a manifestation of deep-seated basement controlled 

tectonic fracture. On satellite imagery, it is discer­

nible beyond Barapani upto Karbi-Anglong district in 

Assam. 

On the basis of landforms evaluation, the area 

has been divided into two geomorphic domains. 

1) The Plateau Domain 

2) The Hill Domain. 

Each Domain has distinct erosional and depositional 

landforms. In the plateau Domain the important land-

forms identified are Plateau Relicts, Linear Ridges, 

Escarpments, Gorges, Stream Valleys and Quaternary 

Terraces. The Hill Domain depicts Hummocks, Dissected 

Dissected Hills, Hummocky Ridge, Escarpments, Gorges, 

Elongated valleys. Lake and Recent Terraces. 

The important minor landforms and micro relief 

features identified in the area area ('1) Subdued Ridges 

and Elongated Depressions, (2) Colluvial Fans, (3) 

Gullies and Spurs, (4) Terracettes, (5) Micro Scarps 

and (6) Gully and Stream channels. 

The Relief analysis revealed manifestation 

of fragmental or remnantal shapes arising due to diverse 
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denudational agencies. 

The maximum elevation of 1678m is in the south­

ern corner of the area. The lowest elevation of 880m 

occurs in the northwestern corner of the area. In general, 

the absolute relief rises towards south. Lithologically, 

the lowland area below 1000m is underlain by Migmatite-

Gneissic Clmplex. By and large, the terrain above 100m 

elevation is underlain by Shillong Group of rocks. 

The southwestern corners by and large shows 

higher relative relief. The correlation between absolute 

and relative relief is only moderate because, the terrain 

is rejuvinated along deep seated fractures and the 

topography is yet to stabilize. 

The altitudinal distribution reveals a hidden 

graben structure in the central past of the area. The 

Umiam lake is located in this structure. The southern 

limit of this graben is defined by the Tyrsad-Barapani 

shear zone and the northern limit is defined by the 

northern fault passing along the escarpments of Sumer 

ridge . 

The slope analysis revealed five categories 
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slope (below 5°, 5°-10°, 10°-20°, 20°-30° and above 

30°) and grouped as per Young's classification. 

The below 5° category is confined m the central 

part where the Umiam Lake is located and the Wah Umiam 

debouches into the lake. The steep slope category (20°-30°) 

shows a NE-SW trend more or less^ coinciding with the 

Wah Umiam trend and forms the Umian gorge section . 

The correlation between the absolute relief 

and slope is only moderate. This is typical of plateau 

regions where the ridge tops have smooth-skyline or 

profiles. The correlation between the relative relief 

and slope is fairly good. It is because, the area forms 

part of a dissected Plateau. 

The climate of the area is 'Selva' type. The 

high rainfall and Plateau nature of the area is conducive 

to deep chemical weathering. The soil over different 

lithologies does not show megascopically much variation 

because of the fact that the correlating waters trans­

port leached ions to great distances. Number of land­

slides are identified in the area. The landslide prone 

zones are confined within the Shillong Group of rock. 

They are frequent where there is modification of natural 
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slope profiles particularly, making them steeper because 

of constructional activities. 

The drainage analysis reveals that the channel 

segments have very spectacular structural control . 

This is reflected by the reclined 'V' shaped channel 

network in the right portion of the area. This is a 

manifestation of tight folded configuration, prevalent 

in the Basement Gneisses. 

The indiscriminate land resource exploitation 

in the area over last 5-6 decades has posed serious 

ecological imbalances. Much of the environmental degra­

dation of the area is attributed to deforestation, 

upland erosion and waste disposal. 
I 

CONCLUSION 

From the present study, the following conclusions 

can be drawn: 

1) The area has two distinct geomorphic domains 

(Plateau and Hill domains), each having its 

characteristic landforms. 

2) The relief (absolute as well as relative) rises 

from north to south. The Umiam lake low land 

is confined m the Graben, located in the central 

part of the area. 
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3) Seven slope categories varying , between below 

5° to above 30° have been identified in the 

area. A general pattern of slope rise with 

rise in absolute relief is observed. But, eleva­

tion above 1600m does not have steep slopes. 

The slope also rises significantly with rise 

in relative relief . 

4) The selva climate of the area has formed deep 

, chemical weathering and undifferentiated soil 

profile. Twenty-two number of landslides are 

identified in the area which are linked to 

developmental activities in the area. 

5) The drainage network of the area show strong 

structural adaptation in conformity to the 

lineaments of the Meghalaya massif. 

6) Indiscriminate land resource exploitation during 

« the last 5-6 decades in the area has resulted 

in serious ecological imbalances. The attendant 

upland erosion coupled with unscientific gar­

bage disposal associated with rapid urbanisation 

is posing serious threat to Umiam Lake environ­

ment. After formation of the Lake,large segments 

of agricultural land has been submerged under 

the lake . 

RECOMMENDATIONS 

To check further environmental degradation 

in the area, following strategy is suggested: 

1 ) Terrain characterisation should be made, based 

on geomorphic parameters to identify different 

hazard prone zones for rationalising landuse 

in the area. 
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2) Ban on all constructional activities along 

NH-4 0 to avoid initiation of landslides. 

3) The landslide muck should not be dumped down 

slope as it enhances silting problem of Umiam 

Lake• Suitable schemes may be formulated to 

dispose off this muck. 

4) The existing garbage disposal system may be 

stopped forthwith. Alternative available tech­

nologies may be utilized for disposal or biogas/ 

composet conversion. 

5) In the catchment area of the Umiam Lake, to 

check vigrous soil erosion, large scale planned 

afforestation programme should be undertaken 

by the MSEB authorities. 

6) Keeping in mind the seriousness of silting 

problem of Umiam Lake the Meghalaya Government 

should initiate a correct assessment of silting 

taking place per year and accordingly take 

the remedial measures to minimise the silting 

problems. 

7) The expansion of settlements in the Umiam Lake 

catchment should be allowed as per terrain 

"characterisation" only. 

8) Modern technology should be utilised for waste 

dispos'al to avoid silting and pollution in 

the lake ecosystem. 
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