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- areahas been suffering from floods of high intensity and duration specially being more so after the 1950’ gre‘f;

i ';;'~ in mind the present problem under the title is undertaken.

RIVER AND FLOOD DYNAMICS IN THE MANGAI.DOI ASSAM
A STUDY OF -DYNAMIC GEOMORPHOLOGY .

R.Barman * and N. Bhattacharjee *

Abstract ‘ ,
‘Floods in some reverine areas, mostly in moist climatic areas, have been fast growing to have their

zmpacts on a number of geomorphological forms dand patterns. The Mangaldoi Sub-division, a part of
reverine built-up plain composed of fine alluvial sediments, which has been washed by streams like Begq.
nadi, Nanoi, Bar-nadi, Mangaldoi-nadi and Noa-nadi etc. has, of late, witnessed increasing floods causing
sheet and river bank erosion and channel shifting. The alarmmg situation with rivers and floods as geomor- -
phological agent in the sub-division has caused serious georiorphic, hydrologic and environmental condi- "

tzons and zmplzcattons to be investigated intricately.
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Introductlon :
"Flood:in almostall the countries, developed, developing or under-developed have, of late, been one of

o ~ themost attractive and heart-rending features of news items because of their hazardous nature. This hazard has
~variously affected the natuiral landscape and the habitat, society, culiure and economy of man in the flood-
affected areas. Floods are dynamic entmes causing d1fferent1a1 erosion-and hazards over space and time.

The study area il
. The Mangaldoi Sub—Dlvxsxon covering an arza of 2024.76 Sq.Km. in the middle part of the Normerg,%gg

~ Bank-of thie Brahmaputra with a population of 849111 (as per 2001 census) distributed cver as many as 815
Tevenue villages lies between the latitude 26° 0¢N t027° 0¢N and longitude 91° 45¢E to 92° 0¢E (fig. 1). TE@:E

- earthquake. Puring the months of May to September every year, floods xS high to medium intensity and appres
- ciably long duration inundate the river bank and basirs causing h:zzrds and problems The floods and ﬂoc;;i*u
. problems in the area have accelerated many times-Guring the 1ast two decades because of growing humal
: mterference with land, resource, water etc. The problems in the aceas have becorue so prominent that there h%ﬁs'f'-

- been an utmost need of coritrollin g and mitigating the safﬁe to protect land, people, society, environment and
- -economy of the area. An investigation on such a volatile situation on the ﬂumo—geomorphlc regime will deﬁmteli
- throw out light on the realityof the genesis, proliferation and impact of the problems in the area. With this rationale

ek

" Objectives

In orderte follow the investigation some obJectlves are outlined as stated below:

e o examine the meteorological causes of floods in the area,

e o examine geomorphic bases and characteristics influencing the origin and development of floods,

 toidentify the areas of floods in terms of their magriitudes, dynamics and duration,
 to examine the effect of floods on the river bank erosion, soﬂ erosion, channel sh1ftmg, sedlmentatmn an

" development of wetland, etc,
0 assess the damages caused by floods and théir geomorphic, geo-ecologic, environmental, hydroloclc ar

economic significance,
- to suggest measures for management of problems of floods & floodplains for economic sustzunablhty

\
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ptions - & 7
- Inordertosubstantiate the above-mentioned objectives some assurnptions are also formulated as given
pelow: » . ' ,
) thehigh rainfall for days Fogether ata stretch on the abruptly high hills and mountain of the Bhutan-Himalaya
above the deadly ﬂa.t plain of the Mangaldoi Sub-division causes floods of high magnitude and duration,
i) thedeadly flat alluvial-plain washed by a large number of shallow tributaries and sub-tributaties without any

perceptible interfluves as bars between the streams creates easy on-rush of flood waters toresult in sheet
flood dynamics all over the plain,

i) the loose alluvial soil over the recent deposits have been eaéily susceptible to soil and river bank erosion and
channel shifting at the rapid rates, :
iv) the shallowness of the streams and continuous sediments deposits on the bed of the river have rendered to

reduce the carrying capacity of the streams causing lateral erosion on banks, and soil erosion on the flat-plain
77" duetoeasysurfacerun-off, ‘e - s - RN

v) the frequent shifting of the streams has caused to abandon some segments of the channel to result in numerous
wetlands in the floodplains nedr the streams,

vi) the damage of lands, water, economy, environment has increased substantially during the last two decades
because of increasing high magnitude floods. e

Database and methodology ‘

' The logistic support for the work is derived partly from the field-through observation, data collection and
interview with some elderly people of randomly selected flood-prone villages and points. On the other hand, the
secondary information on different variables, such as water discharge and stage of flood peaks, damages caused
and sedimentation etc. are collected from government and non-governmental offices and organizations. Topo-

* graphical maps of 1:50,000 scales are also used to identify the riverbank erosion, channe] shifting and some other
geomorphic development. The data so collected are processed by using simple statistical, hydrological and
geomorphic techniques and the processed data are represented by graph, diagrams and maps, etc. Finally the
analysis on the maps, diagrams, graphs and tables are performed. ~ + - ;

Analysis : N
In the light of appropriate definition, Mangaldoi Sub-division is said to have frequent inundation by flood
‘waters exercising impact on natural and cultural arena of the riverine region.
Bases of floods . : ‘
7+ . Floods of the area represent a number of basic facts for their creation and enhancement., Of these, most

~ pronounced is the geological base coupled with topographic and climatological situations.

 Geological base: It is an alluvjal plain formed of recent to sub-recent alluvium that rested on the Fore-deep

- (Krishnan, 1982) or the rift valley (Burrard, 1912) caused by tectonic forces on the pre-Cambrian rock base of

the southern slope of the Bhutan-Himalaya. Since about 250 million years ago when Bhutan-Himalaya was

- formed, the geologically and tectonically significant forces have been acting to constitute the flat plain of the

* Brahmaputra Valley including the present study area.

- Geomorphic base: The foothills zone composed of alluvial fan and cones, the built-up plain on the middle part

- constituted by recent fine-grained river-borne alluvium and the low-lying flood plains in the south signify the

inherent fluvio-geomorphic basis for the ongoing geomorphic and hydrologic development. The endogenetic

forces in the form of earthquake and isostatic balance of the very slowly rising Himalaya have also added some-
thing to the base and.process of the geo-hydrology and floods in the area. The area has been signiflc?d by

- perceptible absolute relief differences with the counts of 450m, 100m and 50m respectively in thc? hilly, bullt.-up

“and ch:bhica]ly flood affected areas. The relative relief is more than S0m in the hills, around 20m in the foothills,
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