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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

\

S l’mtegsor e Research Scholar Department of Geogl‘aphy, Ganiat Univeraty, Assam.
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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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less than 10m in the built-up plain and less than Smin
the other hand, are more than 32, 1° to 39, within 1°
. flood affected plains. The peculiar natural arrangem

- their density differences of 7 to 10 Km/Km?i
1Km/Km?* in the chronically flood affected
- toabout]inthe areas under study. ”

. TheMangaldoi Sub-division lies under the active zone of earthquake occurrences. The area had €xp
rienced two most Vg.re_a,t‘e rthquake -viz. of 1897 (8.7) and 1950 (8.5) in addition to the historical occurrences
i earthc.luakes (G9g01< and ‘ch_u'r-n‘a'n, 1991). Most of the rives, specially the ones which are too volatile to floods ar
;Z?C;iteca ﬂuvclio—geo;nqrphlc processes and were brought under contro by embankments from 1952 onwart

¢ developed new. ases for the present day artificial floods and ) hi

Edaphic base: The soils in the footh " R

ills zone are non-cohesjve and mixed with boul bbles, cobbles, gri
: sandandclaygwmg asuitable condi ¥ boulders, pobbes
munde

the chronically flood affected areas. The overall slopes,0
respectively on the foothills, built-up plain and chronicall
ent of the streams are that they are mostly reticulated havin
n the hilly and foothill areas, 1 to2in the built-up areas and less tha
areas. Similarly the frequency of drainages ran ges from more than

I d '_tion, or easy and rapid percolation of surface rain and water underground!
s of the buil

t-up area are mostly loamy with varyin g proportions of silt, sand an
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River and Flood Dynami ) |
ive y cs in the Mangaldoi, Assam ; A Study of Dynamic Geon
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clay. These soils in builtéup area are ¢ . 3
 cnoninmostof the river basins has ms‘l’l’l’lpafatwely cohesive

affected areas are having more sand proporti
Vege{atzon base.-.There is less yegetlzatig: 2:::: t'han th cl‘l‘)/-_But they remain saturated during rainy seasons.
~zoneln the f00fhllls portion of the sub-divisio "'ll‘al'l the basinarsss of the qubldividighexcepCin U=l gy
ssociated erosion and sedimentation along cil his has been effective on free passage of flood waters and
 Climato logical and hydrological base: Clg' nd across the f:hannels of the rivers. '
- Mangaldoi Sub-division lies under the l‘l:l thlmatfe 1s the basic factor of genesis and development of floods. The
~ 1400mm in the South and 2500mm in thg fomt}?' weather marked by vagaries of annual rainfall ranging between
" gupply of water remains far othill zone. During high storm period in summer the climatogenetic
PP". more than carryin : , :
E ot ainfall in the winter as well as in i %] capacity of the streams. On the other hand, during the period of
. gownpourthe discharge as well as the wate relr t el level of water or discharge go to a very low. During the hea\fy
Mangaldoi, Noanoi, Saktola noi, Nanoj and ;ye y l?ec?me high enough. On the other hand, the major rivers, ViZ.
. huge volume of water during the summer amoi (Fig-1), owe their origins to the Bhutan-Himalaya and carry
b fo0d scene and dynamics months and create flash flood in the lower region.
' General scene: Itis observed
Iying tract of the Brahmaputra :::clltta%out 4.5 per cent of the total area of the sub-division comprising the low-
e about 35per cent covering the built ‘Il Ulta_rles experience regularly high to very high floods. On the other hand,
. -up plains get i 1 1
jone (about 20per cent of the sub-division’ g occa510pal floods of low to rr}oderate magmn-lde. The piedmont
: Flotds i the disastrons | dp s total area) in the north do experience very transitory floods.
O non-disastrous nat in thi ir i
 those occurred in 1950, 1954, 1957, 1962, 197 ure are known in this area since 1642 till 2004. Of these,
- nd 2004 are quite signifi ’ ) , 1979, 1980, 1983, 1986, 1988, 1990, 1992, 1996, 1998, 2002
anmre quite significant even as those of 1988, 1996 1998, 2002 and 2004 were of much disastrous
_ nature. :
i 1?‘lood dynamics: I.:lood dynamics in the Mangaldoi subdivision reflects some changes in landform dynamics,
L river and h}.ldro.loglca'l regimes, cropland, ecosystem and the overall environment. It is seen that due to recurrent
: ‘f]oods of h.l gh intensity many of areas under stream dynamics had in the recent past accelerated their fluvio-
5 geomorpmc processes to accentuate river metamorphosis (Schumm, 1977, a,b). Thus the river plan form has
. changed to a certain extent.
. Flood duration: Floods in the sub-division have been observed to exist for days together, sometimes for more
o than 10 days ata stretch. The waters of the Brahmaputra heading back through the moths of its tributaries like
s i“Saktola, Nanoi and Mangaldoi noi in the southern part of the sub-division remain almost stagnant constantly as
.. ‘back water floods for 7 to 13 days. On the other hand, floods on the Jow-lying pockets of the tributary streams
i_ . .remain for 3 to 5 days. The occasionally occurred floods in the built-up plains run normally for 2 to 4 days. The
- floods which are too transitory to exist in the piedmont zone act only for 1 to 2 days. It is again observed that in
.~ the chronically flood-affected low-lying areas floods do occur 3 to 5 times a year during June to September. The
 -small drainage basins in the sub-division are characterized by fluvial flash floods as well as long-rain floods
* amongst the four types of floods as identified by Colman (1953).
. Floodintensity: The rivers of the Mangaldoi sub-division lack in even the adequate information and data o
-either discharge quanta or flood peaks and the run-off quanta as well. However, few hydrographs drawn fo

Saktola, Nanoi, Barnoi, etc with available datashow that there generally-exist 3 to4 peaks of flood water level
W thin June to'September during the years of high to very high intensity floods. It is observed that the variations ¢
. such peaks are very small. It is again observed that the lift of peak floods or flood stages above the danger leve
of the above-mentioned rivers ranges between 1.5m (in case of the Barnoi) and 3m (in case of the Saktola). Tt
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the Rivers of Mangaldoi
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. Table 1: Nature c§ Standard Co-efficient of
w_sn 9_._%,% Sa%ﬁo?éa floods and &mongqmo deviation variation
| River, Gauge st ) i :
0 AT R crosiy) \\amﬁt\\%%m\\ 1A8m 2.77m
TR gh Mangaldol T e g T v I D ot .
s E\\\\mam‘. 1.82m 33Im
., Noanoi wnooo i | g6 S.ncanom 2.25cumecs_| 25.62cumecs
o 'i9m,1991,1999&2000. | S0
g %%z_hw_. _8 ol 52.22m, 1.39m ., 23 w%ma
S Viean, 1994, 1997 & 2000. i §2.26cumces __| 68.54cumces .32cumces |
, .Z‘rm»_.,_o_ Z%Sem. : EX:E M@.A.QB O.hma O.WQE sm.mmﬂ ~@<Mm.
o 1983,1987,1991,1995, 1999 121.60cumces | 63.30cumces | 52.06cumces | _ Discharge |
o Bamdl oo i 50.01m it ~82m Water leyg]
1711976, 980, 1985, 1991, 1995, 2000 - . e - £
- Source: Calculated from the data of Water Resource Department, Govt. of Assam.
U Fig2
: Table 2: Relative Frequencies of Flood Water Levels of Nanoi River
Yearof | Water émﬁw_mé_ R Relative C :
| event level descerid ank | frequency % of relative umulative
gl oy (meter) ending | (m) A _m frequen frequency of
& o , order P ="/ quency )
| 1979. 53.62 i | relative freq.
L ETRET : .l 0.125 | 375
i L i : MW.@W N - w..NM
EAT e A08T. 1 5320 S T —2250 | T 7.14 10.71
,. 3 e u@@— = II’MMPNIW > . MW.A.H M O.W‘Nm X vv‘nl:ll’.nnn.nalbllnrnullll.llrl'.llon‘
i ..33.75
l,wx:! . 53.55
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and F lood Dynamics in the Mangaldo;,
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Assam : A
fitt , Study of Dynamic Geomorphology

qable 3: Flood levels recorded for the

. muammm_.\aal :<ﬂ. Zm:c_ at N.T. Road crossi
, Recurrent g | wa. bab .
Interval (Years) Dinlog Pearson Type @ in Log Normal dilesn
H., 5 .u.wm& Distribution Peroeriags
. — &.8 53.4749 50
T w0 5329 . 0
3 22 53.4767 10
2 B4l 534773 4
| ] 260 53.4777 2
100 39 53.4781 1
x| 01 53.4789 0.5
cient of skewness — .28 by Log Pearson Method.

5 Source : Calculated from Table 2.
. riencing various impacts of floods with spatio-temporal differences. Such impacts are quite evident with fluvio-
. ..wSEoGEn ao<o~oc39._r .Eanoyommo and ecologic systems, human habitats, economic pursuits and the overall
5 environmental o:mnmnﬁmnm.cﬁ of the region as explained in the following paragraphs.
~ River bank & valley erosion and channel migration: The flood dynamics along with the normal dynamics of
 theflood generating rivers has developed a characteristic fluvio-geomorphic environment of pattern, process and
. influence in the arenas of sheet erosion, siltation and sedimentation, river bank erosion and shifting of channels,
. development of wetlands, etc. The base material over which the streams use to flow being comparatively loose
. alluvial soil has always been susceptible to perceptible sheet erosion. Sheet erosion is found to be more than lcm
- peryearon the hill-slopes and margins of built-up plains and the low-lying plains due to development of gullies at
~ thetime of high rainfall period. It is observed that during the flood times the rivers, specially the Saktola, Nanoi
andNoanoi develop in places linearly migrating vertical erosion for about 2 meters depth, more than 200 meters
o length and 10-20 meters breadth. For such a kind of regular bank erosion, the mostly flood generating rivers
have shifted their bank and channel by about 500 meters during the last 5 or 6 decades.
. Impact on drainage and hydrology: Due to repeated floods along the channel and across the basins the
interfluves between the basins have gradually lost their existence. Again filling up the low-lying areas by sediment
brought down by the floods has caused smoothness of the faces of the basins and the rising up of the riverbeds.
All these have caused the unhindered flow of waters at the time of high rainfall. Thus erosion on the edges of the
influves and sedimentation on the low-lying spots and areas have influenced water table and drainage network
yn_:&sm the surface and channel flows. It is observed that the sub-tributaries like Dimla, Ghagra and Kalapani
Which previously used to flow by forming a dendrite pattern with the wm_.zo.w @.\2 w«wﬂoa.“ now use to flow almost
paralle] to the Nanoi river. Again, it is seen that all the streams inthe mcc.a_sm_o.s are reticulated (Chorley, 1969)
,__.,4.5 Nature thought they are broadly dendrite. The combined WBR.#Q of sheet and river .gs.w oSm._os.. sedimentation
. andhydraulic flow of water has been found to be solely responsible for such a deviation in the drainage plan form
Ofthe region, Thus metamorphosis of channels (Schumm, 1977, a,b) and Gregory, 1985) have been the most
Significant characteristic in the hydrological and fluvio- mooBoSEo regime of the region. : .
c@&%ﬁ«i of wetlands: River Channels adjust themselves with the change of hydraulic and ::So-mooq.:oT
Phic elements (Schumm, 1977, a,b). The channel shifts m.sa oozww%oa ¢o<o_ow:62 of new nrmssm_m.amms_a_ y
€ause to abandon the old channels. The flood-generating persisting rivers Saktola, Barnoi, Nanoi, Noanoi,

&
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Source: Water Resource Department, Govt. of Assam
Hazard impact of floods: Floods in the Mangaldoi Sub-division like other areas of Assam do develo

Table 5: Flood affected areas and damage
Category of damage O,EE:Q >5M.w~.mx.m5”8 _MW_:@
: .in La
Area affected 131.47 Km® Not avaj :
No. of villages damaged available
Crop area amsmm& _ moowhw Not m<&~mwmii :
No. of families fully affecteq wwmw R available |
.zo. of families partially affocteq -».,.f.tmwﬂw, ......... - 129.00
140. of people afected — 21 | osggy T
No. of human fife [oer 333051 l:l!-z.mf.! .........
Nl
ssam),
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. ced hazard of environmental and gave. ,

jnduce ricultural lands and evelopmental signific,

g illages, 28 nd crops, etc, Bnificances, T,

e M,_um rocted or damaged human gy, The floods of 2 ¢ sudden on-

000, for

i ¥ n ” ’ exam ,

Jhich jrura land is tremendous (table § ment as shown jp T Ple, took th
w

ol ). During th eble 5. The hazard
Mmhn o the surface roads and made disruption to %E_mw;ﬁ tWo or three decades, th

ort and Communication syste

rush of thick h_ooaiuﬁnm
e dimension of a disaster,
mpact of flood 2000 on
e floods have repeatedly
m of the whole of the Sub-

- centil? ' 1
! %ﬁ_aaow__v* flood affected low-lying areas haye developed more pogj;
- anodsand flood plain in the way of growing more Crops to H&M%om_fo nature than before to adjust with the

; _u.%ga have developed mostly a pessimistic g: g their economic base, the aboriginal Hindu

~urvey O
i amwgom was mZo.: by the government. But
, %__@ assistance. It is also observed that most
xensofarfor protection them from floods,
: : E&E es for flood mitigation: In order to mitigate the flood
 qib-division, most of the rivers need flow regulation in the
- planfrom. Further more the most flood
 gmictural measures are to be adopted.
* Conclusion .
~ Floods, riverbank and soil erosion, agricultural land and crop damage are always with the riverine ecol-

o@ Floods have both their resource and curse qualities, while controllin g floods one should see both the positive
andnegative impact of the floods. | |
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