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Living with Floods: Indigenous Responses of Local

Communities in the Brahmaputra Valley of Assam, India

Nityananda Deka
Department of Geography, Gauhati University, Guwahati, India- 781014

ABSTRACT

This research investigates how indigenous communities in Assam's Brahmaputra Valley respond
to annual floods. The flood hazards, exacerbated by climate change and human activities, pose
significant challenges to the river valley. The study aims to foster collaboration among indigenous
knowledge, scientific expertise, and government authorities for effective flood management. It also
explores diversifying livelihoods, resilient agricultural practices, and long-term adaptation strategies of
different ethnic communities. By examining the interplay of tradition and modernity, this research seeks
to provide insights into sustainable solutions for mitigating flood impacts while preserving the ecological

balance in the valley.

Keywords: flood hazards; indigeneous response; traditional flood adaptive measures; community

resilience; risk assessment and management; Brahmaputra valley

INTRODUCTION

The Brahmaputra valley of Assam is one of the most severely flood affected river valleys of the
world (Fig.: 1). Among the physical hazards of the valley, flood is the most devastating one making the
life and livelihoods of the floodplain dwellers unbearable. The valley by virtue of its distinct

physiographic set up, varied hydrological conditions, different

pedological compositions and diverse land use patterns has been

experiencing severe floods in every summer (June —September)
(Bhuyan et al., 2023). More than 40% of the total geographical
area of Assam (3.2 million hectares) is reported to be flood-prone

accounting for 9.4 % of the country's total flood-prone area

(Goswami, 2008). The valley experiences at least 2-3 major flood

waves every year during the monsoon season. Fig. 1: Study area

The indigenous communities residing in the Brahmaputra Valley have developed traditional
flood adaptation techniques to contend with the recurrent inundations, demonstrating their resilience in
the face of flood-related challenges. In view of these formidable challenges, the valley urgently calls for
a holistic flood management strategy that also ensures ecological balance. Striking a balance between
environmental preservation and safeguarding lives and livelihoods is imperative. Moreover, facilitating
collaboration and knowledge sharing among indigenous communities, scientific experts, and
governmental authorities holds promise for more effective solutions that enable the Brahmaputra Valley

to thrive in the face of its perennial flood predicament. It is within this overarching context that the



present research has been undertaken for rigorous investigation.

RESULTS AND DISCUSSION

The Brahmaputra Valley in Assam has long been grappling with recurrent and severe flooding,
setting it apart from other states due to the extent and duration of the flood water inundations. Roughly
39.58% of Assam's total land area is considered flood-prone, accounting for about 9.40% of the entire
flood-prone area in India (Sharma et al., 2010). Around 14 districts within the Brahmaputra valley
annually face flood hazards, and heavy floods have occurred nearly every alternate year over the past
few decades. Notable instances of severe flooding took place in 1954, 1957, 1962, 1966, 1968, 1972,
1974, 1977, 1978, 1984, 1987, 1988, 1990, 1991, 1998, 1999, 2000, 2002, 2004, 2012, 2013, 2018, 2019,
and 2022.

However, the flood occurred in 2004 was the most devastating one in the recorded history of
flooding in the Brahmaputra valley. The 2004 Assam flood affected 28.5 million ha of land, 12.57
million ha of cropland, 12.3 million people, and 10,560 villages besides claiming 251 human lives and
large numbers of cattle and wildlife (Goswami, 2008). The floods in 2016 affected 18 lakh people and
damaged approximately 490,000 acres of farmland, leading to significant crop loss in Assam tea
plantations. The Kaziranga National Park was severely impacted, with around 300 wild animals reported
drowned. The floods of 2020 coincided with the Covid-19 pandemic, affecting 5 million people and
damaging 267,203 hectares of cropland, resulting in 149 casualties and the loss of 150 animals. In 2022,
more than 6 lakh people were affected, with 25 casualties, extensive damage to villages, and over 60,000

hectares of crop area impacted.

CONCLUSION

The present study addresses the recurrent flood challenges and indigenous responses to these
challenges in Assam's Brahmaputra Valley. These floods, driven by factors such as the behavior of the
Brahmaputra River, climate change, and human activities, necessitate a comprehensive flood
management approach. Therefore, given the vast extent of the Brahmaputra basin, which encompasses
various geo-hydrological settings, it needs to be studied comprehensively so that both short-term and

long-term measures may be adopted to manage flood hazards in the valley.
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Records of Recovery from the Torrential Rain Disaster in July, 2018
- Progress since the Disaster-

=E SCT - KB T (R, BASSHEER)
Takefumi MIYAKE - Yuji NAGANO
(Disaster Prevention and Crisis Management Office, Kurashiki City)

I. KEOHE

2018 (FRL30) A7 A 5 HAb 8 HIZHNT T HARDFHRALKINICOVWT, K[EYTTIE, Z&ED
KFER e 2 SORGRANE A ARSI CREBIINC AT LT 2 & | HERRRATRROE - T ke £12 X 2 FFbe
72 EFFROTRL, SRR RIS DR D 3 DNEIR Ch -7z L Fiifi LT\ 5 (B, 2020),

FREORILR E B AT T, 6 BT 11 B 30 M B EDORENRH D LRI L, THNEE
(REHEREGH - Rl SHREERRAA A S8 L, THPN 30 23T CREsEAT 2 BlRk L7= (A%, 2020),

SN IR RO S FEEI I TEE L Qe o 73, B OKNAL EHNE S SKEI AT D%
BV | [FH 22 R B A oK 2558 U TS 2 385 Uiz, 20k, /INE) 1 FIfHIcll
KPFET DEZNNHD & OGNS0 23 KB 45 32/ FE R S8tk 2250 U 7= ke~

(B2 235 Ui, 27 BT OB 5 5E KA & 0 /INE) 1 HIfiis L T2 & OEED
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I. #HSEKR
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[RIEEERDEH
EIBHOII =T 8 (1946-1955) ZFADY & LI-IREDBIE

Counting the Atomic Bomb Casualties
Examining the damage through community monuments in Nagasaki City (1946-1955)

HHE M (RIREK)
Ken MASUDA (Nagasaki University)

I. KEICBITHHEBEBOELT XY

SERAIED R ORT VO RANOE THh D, 7o&xIE, BARTITHR 2 a7 ¢ )L A EGSE
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NN D DIEEDOEETL0.03-0.04% ThHo7203, 65 L ETIL0.57%E 720 FEliE DI U A
IV IOFERE & R TE D ITE Y,

BURODBYSE SIS B AR E Tl R L <HHRE SN TV DB ThiudEE ORE2 R+ 5 2
ETRETCH D, AFETIE, RIFTHICIOTHIEED T2 R RMOTIARE RO —HATEH L,
1945 4 8 H ORI X258 8% . BHFERZ © LI L, AT OMASEIC L DR
EOHEL S ZREH 2,

I. RIGHOHIBRY - A

FIRFT 3TN DO PERIZ & O -SRI LT D, THOHUEBITRIEOBERERICSIH L, 17 il
DIRds K2 250 oIz o TH T o Z38 LOHEOE GO KA TR HIVT M G 7Rl &
L CORNEZHMERF LTz, 1854 FEDBHELIRITEMZE L O HULERE L 72V | 1945 4 F CORRRFHI
HRGHEHETRAT,

18 HACLARE, FEERICFRE > CUWD 721 TRIRE KO O X < v 2vzx USRS ER LUK LR
BRI TE T, 728 TR RT AT DA M0 B UIBEAREZ L, 222>TH 1957 47 A
DB TIIFEE - 1T AE 630 Ao E D A LT, RIRHIZIHWTE 1982 47 A 2325 HOZ
MIZ &Y 299 NDFEE - ATHAIE LR Ui, 2O OZNKEFIT6 AD 9 HIZEF L TRV, iR
TIEE W DOITHERATHRC K DR EE L7257, ZIUT LD b2 S SEE ) OILEIC
K DAKEDIED, RHAHIDERAIUZ X DPENKE VN, RIGTIZEEZ IRAUL, Mk O 14 (Lt
FHE eV VO D T30 8k SROMIEE LTV Flmtsiaiy, HD KT 5 Z & DS KEEDOHTIRHE
vz ko,



2023 FEREBY - g v S
FEFRTFHE (2023 4510 A 21-22 H)

. RIFICHITHRBRKE EBDEL

RRROD &5 ARSI L 1945 4E 8 H 9 H DJFUER FIZRWTHHFEDIRN Y LRREITEA b
LTz, INBEHARD L RIFEE DT 0 ERROHIZO NN E DT SIS FHER D D, TR
TIHFIRIC L D5EE - AEEOAFHE 22 TAT, BREDO AN 35 TAD 63 %IlET 553, RifFZisu
THAM 24 T NTH LTS - AlEAFHE 1S TA L, ALK 63 % THhdH, LnLKENIT A0
AR B IS OBBERIRRED 132 EhHFFa THLOIZH L, KITIEEORFIC X - CakEkmE
FEAY 6.7 FI7X¥ aiZRHND, JFEET, BEHORLEE 23 Fudbicdh s, Wb Dl EHIX ok
[LIFT 22 500 A— RV T L, B EABIEIET 0 $hONINZEA CiAD BT D TH 5,

V. ®& 10 4 BETOEOS & FEER
RGN U 2 B S RA5K) 200 £&
HLHN, FuTkBhh, ()2 Ia=74%
FRRIC K DRI, QA v —U R R
R DV, GRSICIRILAAR 2 DERIRITK
MTE D, 2T, HdB% 10 &V D
FUDEICERE SN a2 =7 ¢ 25k
L ETAMI0EERY BB, 2Bk
ORISR E 72> TNBA,
B DHIND 2 kmPAPNICALES HETCTh
D R X AEROECRITTHI LT 7%

Thd,

‘ _. W] 2 & DJRFEEL SERE T O ST
i TR R 2 (1977 i A ‘ :J%%Qéﬂfb ‘ZD75§\ i%*/l’@ﬁﬁﬁfgﬁﬁ—ég{?

¥ ¥ 1372 ERER BRI LU &
A TR, (199 . R !
= (©] :ﬁ'&imm(rﬁm?fl)smmazm (1952) %H’\‘@%‘Téo ﬁ1ﬁ®1§mﬁ)ﬁ§%%’7 < @i)\U\ &

\ DB A BT DIEN R TN R TEREE

& o T =R TIIEROHA Y 3%

Nol=Z EBEEZEHEL LTS,

ZAVCHHIAL TODETFOIE, LN D AT 22803 CEDIEAD, B 1 ISR MRes (PR 1
IRF 2 ) IR AEHE X et E B 232 L A FHED L3S QT Z DT LD s
IRBMELDE 1.55 520, 5 2 ITHEIH DI 415 % (19.9-75.4) SEBE Tl | #H%ORVELAD
HIZARR CHELL CVD, BIBE DRES Tl BB %Ey AT ORELIATU T, BIRDHREINEE,
KEE, BB OHFREZL DT FINEN I TN, 2OUTIEENT TR =T 1% S 972 (A8 L LT
NEESITHIVZEIDHY . BOENTHFDIERHR B2 D,

V. R

Z DB TEYRIT KRB 2 DE Feo Tz, WL OD DRI AR TR RS0 [ b ekl L T
TR =T A RIS RT3, RN IERD AN D> TUEST-HTRR, 3322712 0h O HIRL TL
FoT b5, RIS OFEE B DA A E LT A NERBICHWMATe LI kD SEEITx45
NEDXIES 1 RGET HZ L FIREZR D T D,



2023 EREU -V g v S
FEFRTFHE (2023 4510 A 21-22 H)

B BiRER
AARDEAGAKEE S & DK EDER L ZDHE
Change of Flood Disasters by Modern Flood Control Policies in Japan and its Evaluation

EA BT MLEER) K- Bk e (R - NP EDRER
(Wi 7 —>) « Lk T AR - Ml BIK (AR - 5% B
GRAEURFER) « K7 (356 CREBSESRIEN) « M Aoy (A ek)

Shinji MIYAMOTO (Okayama Univ. of Sci. ) * Eriko KOMUMALI (Fuchu City) * Shintaro UCHINO (Ryobi) *
Kazuo ANDO (Kyoto Univ. ) * Masahiro ICHIKAWA (Kochi Univ. ) + Keiko YOSHINO
(Tokyo Univ. of Agri. ) * Nobuhiro OHNISHI (Kyoto Univ. of Advanced Sci.) and
Kazuyo MINAMIDE (Kobe Collage)
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REILTT T PNEOIRE R, JARROMHEBICAE LD, 4T LI HiRaH: L, iiskimf X
518.08 kiiC, W10k 16.4 % & HEHTND, iz, THROARE LT, — IO HIKR « mig
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HTlT - R A kGt & L7,

I A%
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V. #8
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FN—)b, IFTUDEFED BEEHEORHY
The aspects of the avifauna in the settlements in Manan, Nepal
KPE (556 CRUbSesmPlroRes: « /o AEREEFH)

Nobuhiro OHNISHI

(Faculty of Bioenvironmental Sciences, Kyoto University of Advanced Science)

I. [FC&IZ

b~ 7 YHUICIE, BEE 1000 FOFHNMIT L GRe~ 772 999 fl, Pt~ 7 ¥iZ 1005 f
(Avibase, The World Bird Database, Clements, version 2022, 10.10.2023)).

ABFFETIE, KT L > TE U DB - HUE & AWM & OBIFRITHEH L, 2022 4F 9 AT/ S—b, 7
VT VT REREI RN T, v U ORI TS SN R S AR ARk LT, T b E
2009 4ED 5 2012 FTHNT T, A R, TAF—F b« 777 =2l T4 7 VO TRE LTS
M OKVE, 2016) CHeigL7z, 7o, 41 R, TV —F /b« 7’TF57— a2 TOFRETIE, 47
L& R XSS Y ) IR ORFE DB AR L TRk 8 5 DT, ZALHIZ DOV T |
\ZRORAINZ ., &~ 7 YR Z 361 2 A0 THFIFSCHITE & BARFHOXHEBHRIZ OV TEL LT,

I. T+ OEEDELERE

2022 49 HO7 T 7V REEHIIC IS T, ~F ORISR (R 3500m D) T, v Y
F. Hyayg, HTITNRE AV ITERX AXA sava yeHx T NTTARRLNT,
IIBIE, R DEHI S0 LTS B CThH -T2, HARTOAXA DL TH LN ST
5 LN, BRRRICRET D2 ROSSEH N D OB D K5 T, /L ORERE 3500m 2534
2 EETHIEPOA BB & o BEMEAEE L TV EEZ bR,

AV R, T —F )b« TT75 = 2B T b, EREI RS2 AR DT D
(K, 2016), YV AT, BITG/NN, BNk, IV 0y I~Bh, ZHYPIAER T
v FEX VITHEI R ZaUF A AZAXRARRA ZAVINTEXR LA AT HTTT,
B AR DR ESN TN D, A v R, T —F /b 7T75 =2 2 CORE LI5S 1500~
3600m T, R/ « = OEFEED O BFEF L L T,

M 42K 7ILF—F¥IL TST=2alOA5OJILE bXNIT ) DERM

AV R, T —F )b« 777 = 2 COFE T, EFRMEEPHEE T E Do Tems, T+
Z U VDRI, AT eI ORI, RS OAERHE LTHILIVTEYD . 2L HOFSKHE
LAERMAE . MDY T — A ROENTEIE LT, AV R, TAT—TF YV T 77— a DT 47
VIERAOZA 7 I VOFRKHIL, T 1 T IO SRAFZ 8 DK FHEE S, Okt & 7o > TR 0 fReExt
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G Llpo T, MOAEBHITIE, A7 v /Ud, ARmOmEy M CEGE L, AP, X, g
TRITTZEPHBILTVD (Grewal, et al., 2011), A 27w LO&GATE LT, AKHPIHIE)
B E A > TS 2 EAVRIBE NG,

NN VIE, T —F %)L T T7 =2 2N TET 1 7 2 > ORI O EGiith & 72> T
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Association between Awareness of the Surrounding Environment and Behavior at the time of
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-Verification of the impact of local understanding-
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Residents' Perception of Flood Risk through GIS-based Building Location Analysis:
A Case Study of 2018 Flood Disaster in Kurashiki City, Okayama Prefecture, Japan
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ABSTRACT

Floods are a recurring event in Bangladesh, varying in intensity. Annually, around 26,000 square
kilometers, which accounts for 18% of the country's land, experience flooding in Bangladesh. In the most
severe cases, this affected area can even exceed 55% of the entire country. However, flash floods primarily
occur in the haor region of Bangladesh, leading to significant damage to crops, particularly boro rice during
its maturation phase. Livestock, poultry, and the fishery system also face adverse impacts due to flooding
in this area. Various entities such as government agencies, non-governmental organizations, local
communities, and social groups are independently or collaboratively engaged in efforts to minimize the
damages caused by flash floods in the haor region of Bangladesh.

INTRODUCTION

Bangladesh has been affected by more than 200 natural disasters over the last three decades. The
country’s geographical location next to the Bay of Bengal, low-lying terrain, monsoons, and significant
rivers render the country very vulnerable to natural hazards. From 1970-2019, storms have been the most
frequent disaster to affect Bangladesh at 52%, followed by floods at 31%, with the remaining disasters
being epidemics, earthquakes, droughts, and landslides (DMRH, 2020). Two-thirds of Bangladesh is
subject to seasonal flooding. Bangladesh is located at the lower part of Ganges, Brahmaputra and Meghna
(GBM) rivers basin and more than 80% of the country’s area is floodplain.

Among different types of flood, flash flood usually occurred in the haor region of Bangladesh. “Haor”
is the local term for the vast low-lying land depressions forming deep basins which remain filled with water
to various fluctuating depths during different seasons of the year (BARC, 2023). The haor basin comprises
about 6300 beels (water depression) of which 3500 are permanent and 2800 are seasonal (Sharma 2010).
However, this paper tries to focus on nature of flash floods in the haor region, their impacts on agricultural
systems especially on cropping system, livestock and fishery system with the strategic investment

opportunities in haor ecosystem.

RESULT AND DISCUSSION

Flash floods generally occur in haor areas first in April and then in June depending on water rushing in
from India. Unseasonal flash floods from hilly areas may also hit the haors 2-3 times a year. The flood
waters may remain stagnant due to poor drainage. Water coming in from the Mona, Jhuri and Kushiara

rivers and water from canals of hill slopes may cause flash floods submerging lands for several days. A



severe flash flood started in March coupled with heavy rainfall for a period of 3-4 days, which continued
up to November in 2017. In North-east Bangladesh, flash floods occurred in May 2011, April 2012, March
2013, April-May in 2015, in early April 2016 and March 2017.

Damage of agriculture/vegetable crops is caused mainly by high rainfall/flash floods. Due to flash floods,
siltation with sand changes soil texture and structure. Erosion of hills also causes deposition of sands in the
rivers and canals reducing water area and aggravating drainage problems. Due to inundation, crop planting
is delayed and cropping intensity is affected. At least 10-30 % crop loss occurs every year due to flash
floods. Homestead vegetables and Boro rice were fully damaged while 60% Aus rice (summer rice) and

45% T. Aman rice (monsoon rice) were damaged due to floods in 2017.

Prolonged floods also affect poultry and livestock causing animal health problems and death due to
scarcity of feed and increased incidence of diseases. Goats are very sensitive to water borne diseases.
Chicken mortality increases in damp weather. Due to flooded and wet conditions, poultry birds are kept in
a polluted home environment which increases disease incidences. During flooding, there is no dry place

for scavenging birds, which causes shortage of natural feed and reduces body weight due to malnutrition.

During floods ponds are flooded and consequently fingerlings/fish are washed away. In some cases,
pond dykes are broken due to surface runoff induced by heavy rainfall and fish are also lost through these
broken dykes. Mortality especially of SIS (Small Indigenous Species) as well as big fish due to toxins
produced in floodwater from decomposition of rice plants or other organic debris may become quite a big
problem. Effluents carried by the flash flood water may fill the wetlands and damage fish habitats.

CONCLUSION

Haor basin contains immense opportunity for agricultural practices and livelihood improvement of its
inhabitants. The Bangladesh Haor and Wetland Development Board (BHWDB) has developed a master
plan to alleviate the residents of the haor regions from poverty. Therefore, climate resilience and
agricultural development strategies should be undertaken for haor areas viz. spatial adjustment of crops in
the fallow lands by increasing irrigation facilities, temporal adjustment of crops such as early transplanting
and harvesting of boro rice, use of shrot duration boro rice, transplanting of maize etc., upscaling of
different technologies, strengthening agricultural mechanization, excavation of river beds, non-structural
measures like early flood warning systems, political negotiations, environmental control etc. could be a

way of reducing loss due to flood in haor region.
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ABSTRACT

Located in the south bank of the River Brahmaputra, Goalpara district of Assam
comprises about 3.3 per cent of the total geographical area of the Brahmaputra valley of
which 96.5 per cent belongs to rural areas. Goalpara due to its locational uniqueness
enjoys a high amount of rainfall annually resulting in nourishment of numerous micro
forest patches within it. The richness of biodiversity can be realized in the individual
landholdings which reflect commodity diversity along with self-sufficiency at local level.
However, the agrarian character of the area has been challenged by a series of dynamic
changes that leveraged by recurring high floods and influenced by market economy
during both colonial and post-independent periods. Though the district is endowed with
extensive paddy fields, foothill evergreen forest belts and wastelands, it lacks
development of proper market linkages for which farmers are forced to introduce certain
new crops replacing the existing land use pattern. The present study is, therefore, an
attempt to examine the changes in the agrarian systems of the district from the
perspective of ecology and economy taking into account of two case examples of recently
introduced oil palm plantations and pre-existing culture of sheetol-pati that are made of
canes and bamboos. It has been observed that certain unconformities have already
emerged in the process of agrarian interaction leading to a number of problems in the
concerned landscapes. The work is mainly based on primary observations, intensive field
surveys, oral interviews and secondary data retrieved from Government platforms. The
selected study areas have been mapped using conventional and modern techniques in

order to understand their characteristics and modifications made during the recent past.

Keywords: Agrarian change, ecology and economy, newly introduced crops, Goalpara

district.
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ABSTRACT

The study aimed to assess the soil physicochemical and microbial characteristics in different agro-
ecosystems in mid-hill mountain of Nepal. Soils were collected from four different agro-ecosystems
named Coffee-Forest Agroforestry (CF), Coffee-Orange agroforestry (CO), Orange agroforestry
(O) and Rice field (R) from three depths. A total 60 samples were collected. The soil temperature,
moisture, bulk density, soil texture, pH, EC, NPK, Soil Organic Carbon (SOC), Microbial Biomass
Carbon (MBC) were analyzed by using standard techniques. The highest SOC percentage was
observed of CO (2.73), followed by CO, O and R and rice field 2.50, 1.98 and 1.95, respectively. Soil

MBC value ranged from 110.05mgkg-' to 717.13mgkg-! and significantly correlated with SOC.

INTRODUCTION

Agroforestry is one of the prevalent agro-ecosystems in the middle hill mountains of Nepal. A nutrient
security and a source of soil nutrients can be provided by an agroforestry system. Agroforestry systems
play a great role in conservation of natural resources, especially soil. It also has the potential to deliver
further benefits, such as soil erosion prevention, fertility maintenance, better water quality, biodiversity

protection and climate change mitigation through carbon sequestration (Atreya et al., 2021; FAO 2009).

RESULTS AND DISCUSSION

The soil temperature was varied from 10.0°C to 16.4°C. The soil bulk density was ranged between 1.06

to 1.54 g/cm®. Mainly two types of soil texture i.e. sandy loam and loamy sand were observed in the studied.



Moisture content of the soil was found to be higher in the coffee-forest agroforestry system (32.19%). The
soil pH and EC were ranged from 5.84 to 6.82, 101 ps/cm to 114.80 us/cm, respectively. Soil organic
carbon (SOC %) of CO, CF, O and R agro-ecosystem were 2.73, 2.50, 1.98 and 1.95 respectively (Fig.1).
Soil organic carbon stock varied from 13.69 t C/ha to 32.18t C/ha at all the soil depth. Higher TN percentage
was observed in the coffee-forest agroforestry system and coffee-orange agroforestry system. Available
phosphorus was highly affected by all the agro-ecosystems studied. Available potassium content ranged
from 261.27 kg/ha to 566.63 kg/ha. Soil microbial biomass carbon value ranged from 110.05mgkg-1 to

717.13mgkg-1 (Fig.2).
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Fig.1. Soil Organic Carbon Fig.2. Soil Microbial Biomass Carbon

CONCLUSION
Agroforestry has the potential benefits from natural resource management to livelihood promotion.

Compare to rice field agro-ecosystem other agroforestry has better result in different soil properties.
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