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Impact of Flood on the Socieconomic Conditions in the Southern Part of Kamrup
District, Assam

Dr. Indira D@$ and Dr.Sujit Dekh

Abstract

Flood causes extreme loss of infrastructure and human life; besides it also propagates the condition of
poverty and unceasing marginalisation of the affected region from development. This study elutioates

flood contributes to the soci@conomic conditins of the rural people living in the Southern part of the
Kamrup district of Assam. It focusses on flood hazard zoning and flood vulnerability analyses that are
delineated based on the data collected from the Moderate Resolution Imaging SpectroradidiM&enS)

Near Reallime (NRT) Global Flood Mapping Product Portal. Flood hazard zoning of the study area|is done
using MultiCriteria evaluation method based on rainfall distribution, slope, drainage density, population
density, soil type, elevation, floncaumulation, roads and embankment utilising Cartosat DEM and IRS P6
LISS Il data. The zones are identified as actively flooded, chronically flooded and occasionally flooded zones,
which affects 39.4 per cent, 12.9 per cent and 26.1 per cent populatigrecéisely covering 1189.2 sq. krp,

that is, 56.5 per cent area of the study region. The flood vulnerability assessment of the study area is done
at village and ward level adapting geospatial assessment in a GIS environment. The findings of the research
are generated through observations, key informant interviews with the rural population surveying 1420
number of households. It reveals that 200 villages are affected by floods every year that constitutes 76.6 per
cent households and 78.4 per cent of the paidn of the study area.
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Introduction hilly terrain (Dhar & Nandargi, 2004). The

GComplete protection from floods is unachievabl(9\_/berﬂo‘.’\"ngI Ofdd he hBrar}maputfr?l (;lvers
and unattainable, but the supplementary river_trl utaries aiso adds to the volume ot floodwater

friendly and a reduced number of interferindg‘ the valley (Shqr_ma etal., 2.012)' Moreov_er, the
methods are essential to attain sustainable flootf2 has a specific hyd_r ological, ”.’9te"‘“g’ca'.

management (Singh & Kumar, 2017). This stuﬁi&d _u_nstable geologlca_ll condition, .Wh'Ch
is mainly aspired towas evaluating the impact agnlf!es the root for_varlous geo_morphlc_anql
of the flood on the southern part of Kamrupqemog'c"’lI hazards in the region. This is

District. Here the focus is on flood hazarﬁ]tet?ls'f'ei byh.tr;]e ftrecutrrent erlszdﬁg O.f
mapping along with an assessment of floo rihquaxes which Often riggers 1andsides in

hazard vulnerability for future planning and € neighbouring hills disruptg the normal flow

management of sockeconomic loss in the studyOf the t”bUta”eZSOOOI) ”¥E; %;Z?g?}ailf;rit;ii'g q

area. Itis comprehended that populations With(M'rZ"?1 et al., s
insufficient societal, financial, and governmentgﬁ1aSSIve floods during the year 1954, 1962, 1972,
sources often disproportionately inhabit the1977' 1984, 1988, 1398, 20,02’ 2004, 2012 and
riskiest environmental parts, resulting in thgm?' The total_geographlcal area of Assam
most significant physical impacts such é@p_actedby flood is asse_sse_d tq be about 2.221
casualties and property loss dog a disaster million hectares of land, indicating about 28.31

(Morrow, 2008). The vulnerability to women'®€' centdareg (ShzirrzgSet a'llll" 2015)' The roofd
flooding risk intensifies as their earningarg‘”’lmage about 1. miflion ~hectares o

minimal and also because they are bound t%;opped area QUring 1998007 (Sharma et al.,
their responsibilities as caretakers of thei 012). According to the Departmenft Water

children and elderly people of the fam“yResources, Government of Assam, India, 48.27

(Schmidtlein et a).2008). Flood nature that iSmiIIion hectares of land were eroded, and 119.2

: illion people were affected by bank erosion
frequency, interval, and depth and the form o !
vulnerability of a region govern the extent angOm 2001 to 2006 (_n.d.). _Sarma (2005) noted
degree of flood devastation in anarea that the average bankne shift of the north bank

(Birkmann, 2006)in this study,we have appliedmc the Brahmautra towards the north is

Remote Sensing and Geographical Informati(?rsrt'mated to be 227.5 m/year on an average and

System(GIS)to map and analyse flood hazarc}37'2 miyear towards the_ SC.)Uth (p. 223). The
zones and flood vulnerable areabhe findings southern part of Kamrup district is mostly a low

revealthat 200 villages are affected by flood }"”9 un_dulatipg region drained by the squth
nk tributaries of the Brahmaputra river

and 21.3 per cent of households, 18.2 per ce f v Kulsi. Boko. Si d Sinah Th
of the population, 21.2 per cent of females anﬁg\n?yé I\ll{‘;l I(-) KI’B mgtr)al.arvl « ng lIJ.a' ﬁese ,
19.9 per cent of cidren and 21.9 per cent of @ ane y Ly

primary workers are highly vulnerable to ﬂooaegio_n for bed aggradation. The monsoonal rain
hazards. contributes around 82 per cent of the

NI} KYF Lldzi N Q&  YSFy | yydz
Assam, which is in the monsoon climatic regiofich is the upstream region of the studyea
has been experiencing an average annual rainfaoswami, 1985). Therefarét is realised that
between 1600 mm and 4300 mm enduring thgood risk will not decrease in the future; instead,

cause of flood in the entire areghssam State the impact is likely to increase in the study area.
Disaster Management, n.d.). Due to the

orographic situation of the Mishmi Hills, Abopbj(:"ct'ves

Hills, and the Dafla hills in the Himalayan regidrhe study is sought to appraise the impact of
of Arunachal Pradesh, and Khdaintia Hills in the flood on the soci@conomic conditias of
Meghalaya that causes the moistul@den the area. Thus, three objectives were
monsoonal windgo shed their moisture on the considered
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A To prepare a flood hazard zonation magrhe study area lies on the southern bank of the
which is a cost and timeffective way to mighty Brahmaputra, stretching from Palasbari
mark out the active, chronically and to Nagarbera as illustrated in Figure 1. According
occasionally flooded area. to the Ministry of Home Affairs (2011), it covers

A To survey flooehffected villages based 2,101.8 sq. Km. with a total population of
on the flood haard zonation map to 810094, 649 revenue villages and 17 semnfian

assess the impact of flood. towns. The National Highway 37 crosses through
A To identify flood vulnerable areas basedhe area and is draed by rivers Brahmaputra,
on flood hazard zonation as high, Kulsi, Boko, Singra and Singua and their

moderate and low vulnerable areas. tributaries.
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Figure 1: Location Map
Source: Authors

Methodology

In the study area, flood is identified as activand 2017 are accessedrom Moderate
flood area (inundated every year), chronicallResolution Imaging Spectroradiometer (MODIS)
flooded area (inundated every five years) andear Reallime (NRT) Global Flood Mapping
occasionally flooded area (less than five year®roduct Portal (MODIS, 2017). The flood
Flood in the study area deduced from the flooshundated areas are digitised manually in SIS
inundation map pepared in GIS environmentlO software whereas shapefile (.zip) and KMZ
has unveiled the extent of flood occurrence. ThHédes are obtained from MODIS inundation data
flood-affected areas are demarcated from thdhe flood hazard zonation map (Figure a3
annual flood layers of 1999, 2004 and 201@geveloped based on the thematic maps of
accessed from the Bhuvan Indian G@latform rainfall distribution, slope, drainage density,
of ISRO. The 14 days composite flood inundatipapulation density, soil yipe, elevation, flow
in August for the years 2013, 2014, 2015, 20&¢cumulation, roads and embankment. These
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are prepared using the Equal Interval Method imto account the soci@conomic and physical
Arc GIS software by assigning a weight to eafettors.The vulnerable areas are categorised by
class. The survey of India Topographic mapstioé inhabited region that is socieconomically
scale 1:50000, Cartosat DEM and IRS P6 LISSiddrable and susceptible to flood. Thus, the
data of 16 February 2016, are used for Multdemographic section's vulnerability @btained
Criteria evaluation, and a personal database by computing the average soeszonomic
created in Arc Catalog with the spatial referencaulnerabilitynormalised between 0 and 1, based
of GCS_WGS_1984. After digitising and plotting particular socieeconomic indicators. The
the maps, each factor's ranks are given based fimod exposure vulnerability is considered
its estimated sigficance in causing the floodfocused on the flood zonation of the area. A
The data layers are finally integrated into the Gt®mbined value of socieconomic vulnerability
environment byweighted overlay analysis usingf the area is computed as the average of
the Raster calculator tool.o minimise the effect normalised indicator values using the following
of the river bank inundation, a flood vulnerabilitegquation
map for the area iprepared(Figure 4) taking

{97 {9xmM b{9+Hb {9+x0bXXX{9*cK ¢

Where, SEV denoted So002 Yy 2 YA O =+ dzf Y SNI 0 A fshaidardided/ R { 9 £+ m .
values for six indicators as presented in Table 1.

Flood vulnerability of the study area is done Boko, Singra, Singua and their tributaries are
based on the socieconomic data (Ministry of the primary sources of floods in the study
Home Affairs, 2011) of village and ward level area. The findings suggest that floods are
and integrated into a GlISformat for rampant in Palasbari, Goroimari, Chamar

geospatial evaluation. The various secio
economic factors like total population, female
population, children, total households,
literacy, total working population and the
parameters of the flood are evaluated using
the geospatial technique. Theeights have
been given on priority basis assigning higgk
category with more pressure. After execution
of the multi-criteria overlay approach to these
indicators in the GIS environment, three
classes of vulnerability that is low, moderate
and high vulerability classes are found.

Findings

The presentday increasing population and
their widespread varying commercial
undertakings in the flood plain has resulted in
recurrent floods with greater intensity and
risk (Hazarika, 2016). However, the
hydrological regime of the mighty river
Brahmaputra, along with the rivers Kulsi,

Nagarbera and parts of Boko revenue circles.
From the flood zonation map; it is found that
in the study area, more than 200 villages are
affected by floods every year. Twertyo
villages are randomly selected from the study
area, and the magnitudes tifie effect of the
flood are recorded through personal and
household interviews with a prepared
guestionnaire. The names of these villages are
Pujupara, Nagarbera, Badla Pathar, Malibari
Pathar No.2, Tamuldi, Laruajan, Puran Kuchia,
Achal Para Baghamara, iki&harthi,
Satpakhola, Kalahi Kakh, No.2 Uttar
Rangapani, Howlitari, Neul Dova,
Champupara Gaon, Majkuchi, Sathikopra,
Noiter Khola, No.1 Barua Pathar, Pach Gumi,
Tapar Pathar and Rampur No.l1. It has been
calculated that the total area inundated
during 2A.5, 2016 and 2017 based on MODIS
flood inundation maps are 58.5 sg. Km, 206.8
sqg. Km and 201.6 sq. Km respectively.
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Table 1:SociecEconomic Indicators of Flood Vulnerability

INFLUENCE

DECIMAL WEIGHT

0.176471

0.176471

0.176471

0.117647

0.176471

0.058824

Above 13890
10772-13890
7654-10771
4536- 7653

Less than 4535

Below 1141
1142 - 2282

2282 - 3424

3424 - 4565

Above 4566
Below 396
397 -792
793 - 1188
1189 - 1584

Above 1585
Below 485
486 - 970
971 - 1455

1456 - 1940

Above 1941

Below 1000
1001 - 2000

2001 - 3000

3001 - 4000

Above 4000
Below 950
951 - 1950
1951 - 2500

2501 - 3500

Above 3500

W A W N~ = BN Whs i i A W NN~ L A WK~ WUd,Hh WD~ WPhsE W

Page 10

SourceCalculation by the Authors based on ttf@ocicEconomic Data, Ministry of Home Affair:

2011
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The derived flood zonation map (Figure 2) amdgion, 76.6 per cent of households are affected
the percentage of area under flood as given oy the flood Thus, it is apparent that the
Table 2 is used to validate the flopdone fields. surveyed villages are severely affected by the
As is evident from Table 1, the total flopdone floods.
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Table 2:0Occurrence of Flood and their Impact on the Seeiconomic Life of the Studyraa
Source: Field Survey carried outibng November2015, March to November of 2017

The entire floodplain can be categorically of cropland are damaged and thirgight cattle
demarcated into the following classes: lost life in the flood. The depth of flood
inundation is found to be varying from 2 to 3 feet
with moderate flooding of twentfive to thirty
The factors of flood hazard in this zone may kfimbers of days. The average working days lost
because of extreme low altitude, very gentlgy the working population is ten to sixteen days.
slope, proximity to theriver Brahmaputra and As inderstood from Table 3, the school days lost
Kulsi, around 1416 mm annual rainfall angy the school children accounted for fourteen to
around 1332 persons per sg. Km high populati@Rirty days.

density (Das, 2020)Out of the total, 39.7 per .

cent of households are affected by floodc.:hromc Flood Occurrence Area

Moreover, out of the total population living inLow elevation, gentle slope, high density of
flood inundated areas, it is found that 39.4 pepopulation and moderate closeness to river
cent of the population are affectedlThe data Brahmaputra, river Kulsi armiver Boko are the
reveals that 142 people permanently shifted to factors of occasional occurrence of flood in this
distance of 2 to 5 km from their originakone. However, these areas are susceptible to
residence. It is observed that 43 families froflood regularly and hence 11.9 per cent
Achalpara Baghamara and Paiduchiya villageshouseholds are chronically affecte@his zone
have shifted to the nearby embankment of thencludes cropland and settlements of lesser
Brahmaputra river. Ninetywo families had to stretch ofthe rivers. In this zone 12.9 per cent
change their occupation due to the flood. Thegeopulation are affected. Neul Dova and
people now mostly earn their living by workin€hampupara villages are the worst affected.
in Guwahati as daily wage earners. As shownNeul Dova was found to be fully submerged in
Tabe 3, Pujupara, Nagarbera, Achal Paflood whereas 96.7 per cent of population are
Baghamara and Satpokhali are the worstffected in Champupara village. Flood wate
affected villages. Amongst them, more than 9@undated 152 hectares of cropland. The area
per cent of the population are severely affectedemained waterlogged for a period of eight to
As seen in Table 3, almost 3.90 million hectaren days with a depth of 1 to 2 feet during the

Active Flood Occurrence Area
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harvest season. As observed from Table 3, ttieeir home and two persons shifted to a distance
average working days lost in this area is three & 2 km. Altogether 27 people had to change
nine days. The nuber of school days droppedtheir mode of earning. These peopleave
accounted for five to six days. The survey shoWscome agricultural labourers.

that 29 people shifted to a distance of 1 km from
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FLOOD INUNDATED HOUSEHOLDS

AFFECTED (IN NUMBER)
FLOOD INUNDATED HOUSEHOLDS

AFFECTED (IN PER CENT)

NUMBER OF CATTLE LOST
DEPTH OF INUNDATION (IN FEET)

POPULATION AFFECTED (IN PER CENT)
CROPLAND AFFECTED (HECTARES)
NUMBER OF SCHOOL DAYS LOST
NUMBER OF WORKING DAYS LOST
DURATION OF INUNDATION (DAYS)

OPULATION LIVING IN FLOOD INUNDATED
POPULATION AFFECTED (IN NUMBER)

FLOOD INUNDATED HOUSEHOLDS SURVEYED
P

PUJUPARA

NAGARBERA

MALIBARI

PATHAR NO.2

TAMULDI

LARUA JAN

ACTIVELY FLOOD AFFECTED VILLAGES

PURAN

KUCHIA

ACHAL PARA [EY 45 100 309 300 97.1 19 1 15-18  10-16

BAGHAMARA

12 12 100 76 63 82.9 10 0 15-18  7-11

SATPAKHOLI Y] 45 100 249 249 100 24 2 14-19  7-11
68 68 100 428 412 96.3 45 0 20-30  6-12

CHRONICALLY FLOOD AFFECTED VILLAGES
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RANGAPANI
HOWLI TARI 46 10 21.7 251 61 243 7 0 5-6 4-9

NEUL DOVA 70 70 100 412 412 100 56 0 6-7 3-9

CHAMPUPARA [R5 45 100 276 267 96.7 19 1 6-7 4-9

GAON

38 12 31.6 212 80 37.7 17 0 6-7 4-7

45 18 40 245 104 42.4 14 0 5-6 4-8

45 12 26.7 220 64 29.1 11 0 4-8 6-10

NO. 1 BARUA &I 19 33.9 297 103 34.5 8 0 6-7 5-9

PATHAR

1
1
OCCASIONALLY FLOOD AFFECTED VILLAGES

PACH GUMI 58 24 414 212 143 67.5 8 1 7-9 6-7

TAPAR 45 37 82.2 223 212 95.1 13 2 6-7 6-10

67 52 77.6 312 300 96.2 23 1 5-7 3-8

Table 3: Flood Damages in Active, Chronically and Occasionally Flooded Areas
Source: Field Survey CarrieditDuring November 2015, March to November of 2017

Occasional Flood Occurrence Area region. These villages include 95.1 per cent and
The magnitude of flood in the occasional fI0086'2 per cent of the floo@ffected populatlo.r,l
i(}a‘éspectlvely. The entire area remained

occurrence area is less as compared to the act . . .
and chronically flood occurrence areas as t,jgéaterlogged during this period for three to four

fields are located at a slightly higher elevatio ays, maintaining a depth .Of 1 1o 2 feet. So, the
Rainfall is high in this zone, and the draina%éork'ng days were restrained to three tq ten
density is moderate, but the flow accumulatio ays, and the number of school days lost I four
is very high, so the water does not remaifP "Ne days.

stagnant here (Das, 2020Here, 24.9 per cent Subsequatly, it was perceived that 56.5 per
households and 26.1 per cent population areent of the entire area is affected by the floods.
affected due to floods. Heever, it was observed As shown in Table 4, almost 10.9 per cent area is
that the flooddamaged 65 hectares of croplandhighly floodaffected, while 37.9 per cent and
here. Tapar Pathar and Rampur No. 1 are tfie/1 per cent are moderately and less affected
most critically floodaffected villages in the by the flood, respectivg.
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Figure 3: Flood Hazard Zones
Sources: MODIS near Realime (NRT) Global Flood Mapping Product Portal and Field Sur
Carried out during November 2015, March to November of 2017

Table 4: Table Showing Aresder Flood Hazard
Source! dzi K2NBQ / | €t OdzA F GA2Yy ol aSR



