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Abstract—Floods are one of the most common hazards in
the world and cause loss of lives, livelihood amdperty
destruction. The objective of this study was tdenevand
synthesize concepts and techniques of flood hazard,
vulnerability and risk assessment with referencethe
Himalayan region. Flood risk is a function and aduct of
hazard and vulnerability. The impact of flood ardsh
flood (slow onset and rapid onset) events at aipaldr
sitecan reflect key socioeconomic factors and
environmental services, like number of people i, raffect

on ecological services and capability of human pafbon

for recovery. Risk assessment is important in ngakin
decisions, policies and managing floods. Using RRAS
methodology of literature review, 120 articles were
retrieved using PubMed and Google Scholar datab86e.
articles were included in the initial review. 30tiates were
excluded from the review after reading the wholatent
because they did not match the objectives of teeature
review and the inclusion criteria. Flood hazard essment
techniques are based on various parameters such as
meteorological, hydrological and socioeconomic. rehare
four important steps in flood risk assessment sash
characterizing the area, determining hazard levelda
intensity, assessing vulnerability and risk. Relgent
advancement in GIS, remote sensing and hydraulic
modeling technology has been extensively used in
formulating models used for flood hazard calculatiand
risk analysis. The occurrence of floods in mourdam
regions are now more common related to past anthén
future, itseems more frequent due to global warming
Community based flood warning systems can go a\mg

in helping rural communities, as well as flood mgement
agencies, to prepare for flash floods. The enhaecerof
community resilience through socioeconomic empowetm
and strengthened adaptive capacity can play a viid in
flood disaster management.

Keywords— flood, hazard, vulnerability, risk, Glgjobal
warming, disaster.

www.ijeab.com

l. INTRODUCTION
The etymology of the term “Hazard” probably begaont
the French language which meant “put somethinggiiesn
a game of change played with dice” in 1300 A.D. In
English, the word hazard was first referred in 1543
“Chance of loss or harm, risk” (Ghimire, 2010; Shar
2013). In the beginning the term ‘hazard’ was ustterd as
‘natural hazards’ which was defined as those elésneh
the physical environment, harmful to man and causgd
forces extraneous to him (Burton et al., 1978). IR
(1983) defined it as the probability of occurrenagthin a
specific period of time in a given area, which aemntially
damaging phenomenon. The term hazard in a widesesen
as a threat and future source of danger, whictpbhgntial
to cause harm to people, human activity, propeny lass
of environmental amenities (ADPC, 2015). UNISDR@2p
defines a hazard as a dangerous phenomenon, wiféch a
human activity or livelihood, services, socioecoimm
disruption and environmental damages. There areesom
important characteristics of a hazard such as magmior
scale, intensity and frequency of events. A natural
phenomenon which may occur in a human occupied area
with the probability of causing loss or damage afled a
hazard event. A physical event in a remote areadbes
not affect human beings is not considering a disast
event (Bohle, 2001).
Hazard can be categorized as natural and anthrooge
hazard. Natural hazard can be classified a geopdlysi

(earthquake, landslides, volcanic activity), hydro-
meteorological (floods, tropical storms, droughgnd
biological (disease epidemic).Anthropogenic  hazard

incorporates the human processes such as climateyeh
fire, mining of non-renewable resources, environtalen
degradation and technological hazards (UNISDR, 2009
The hydro-meteorological phenomenon is the proadss
atmospheric and hydrologic that may cause lossifef |
injury or other health impacts, property damagess lof
livelihoods and services, social and economic gigon
and environmental damage is called a hydro-metegicsdl
hazard. These hazards include tropical cyclones,
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thunderstorm, hailstorm, tornados, heavy snowfall,
avalanches and coastal storm surges, floods inmuitfish
floods, heat waves and drought (Balikie, et al94)9
Floods are the most lethal kind of hydro-meteorimalg
disaster on the earth’s surface (Ologunorisa, 2(elépd is
the most impressive interaction between man and
environment, which put emphasis on both the shmeefof
natural events and man'’s insufficient efforts tatcol them
(Khan and Rehman, 2005). There are several typésaafs
such as riverine flooding, flash flood, urban deaje,
ground failures, fluctuating lake level, coastaloiiing and
erosion. The dynamics of riverine flooding vary hwit
terrain. In flat areas, floods my shallow, slow-rimgy for
days or even weeks. In hilly and mountainous dieads
may come minutes after a heavy rain. The shortcapti
large depths and high velocities of flash floodkenthese
types of floods particularly dangerous. Among tbenmon
types of riverine flooding are overbanks floodirftash
floods, dam and levee failure, alluvial fans, iamjflooding
and moveable bed streams (Borga, et al., 2014)flagh
flood is generally defined as a rapid onset floddsloort
duration with a relatively high peak discharge (WMO
2010). A rapid and extreme flow of high water ir¢o
normally dry area, or a rapid water level rise isti@am or
creek above a predetermined flood level (USNWS0201
IPCC (2007) studies revealed that, there is noezvd that
the trend of global warming will discontinue. The
implications of global warming affect future floalikasters.
There are also concerns about continued growth and
development in floodplains interfering with natusgktems
and ecological processes and highlighting that muma
behavior is a contributor to the problem of floaglin
Encroachment in the form of unsustainable land arse
rapid economic development practices may often neake
sizeable contribution to increase of risk and vrdbdity
(Wheater and Evansb, 2009). According to Dilleyaét
(2005) estimated that more than one third of theldi®
land area is flood prone, which affecting aroundp82cent

of the world population. In 90 countries, about XAilion
people are exposed to catastrophic flooding and00D0
deaths were associated with floods worldwide betwee
1980 and 2010 (UNDP (2004). Flooding is the most
common among the all environmental hazards and it
regularly claims over huge number of lives per yaad
adversely affects millions of the people world-wi@&mith,
1996).

Mountain regions occupy approximately one fifth tog
earth’s land surface and cover 54 % of Asia’s lamass.
Mountainous regions are inhabited by 800 millions o

his
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people. The major rivers of the world originatenfrehese
areas (ICIMOD, 2002). The Seasonality of streamfiow
mountainous basins has been found to be extremely
sensitive to global warming and the concern abdat t
increase of flood risk in these areas is rapidiging (Diaz

et al., 2003; Barnett et al., 2005; Bates et &0& Marty,
2008).

Risk as the production of hazards such physical and
statistical aspect of the flooding and vulnerapilis the
exposure of people and assets to floods and siilsitigpof

the elements at risk to suffer from flood damageti&2,
1996).The concept of vulnerability has been a péwer
analytical tool for describing states of susceptibito
harm, powerlessness, and marginality of both phaysiad
social system (Adger, 2006). The concept of vulbititg
implies a measure of risk associated with the maysi
social, and economic aspects and implications tiagul
from the system’s ability to cope with the resudtiavent.
The word disaster is used in diverse ways, mostheter to
any sudden, unexpected misfortune, regardlessrbauof
people, size of region or, country or even theentworld
(Proag, 2014).

Smith and Petley (2009) analyzed that risk is &issizal
concept and probability refer to a negative event o
condition which effect people, infrastructure and
environment. Risk an integral part of life. Riskderived
the Chinese word “Weji-Ji” combines the characters
meaning opportunity/chance and danger; it alwayslired
some balance between profit and loss (Smith, 198k
referred to chance of loss of life or property, iojury,
damage, or disruption to economic activity due to a
particular event for a given area and referenceogeRisk

is the combination of hazard and vulnerability ({@D,
2010). The research of flood risk is a multidisicipty
character and subject of interest for hydrologist,
sociologists, economists, environmentalists andjggahers
(Soli'n et al.,, 2011; Soli'n 2012). Hazard assestme
mapping delineates flood hazard areas in the besin by
local knowledge, hydro-meteorological, geomorphiog
and socio-economic data can be used (Tsay, 20TBué&0
2011). Geographic information system (GIS) and remo
sensing provides a broad range of tools for deténgiarea
affected by floods and for forecasting areas thadikely to

be flooded due to high water level in a river. Ré&no
sensing technology along with GIS has become tlyeda

for flood monitoring in recent years ((Getahun @®ebre,
2015; Pradhan, et al., 2009).

The need of research in flood hazard, vulnerabditg risk
assessment has been stress in literature (Aske@9; 19
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Smith, 1999; Ologunorisa, 2001). The objective bist
paper to review, synthesize concepts and technigigsk

assessment into a coherent piece and give an evew
recent literature related to flood hazard, vulnditgband

risk.

Il. MATERIAL AND METHODS
Using PRISMA methodology of literature review, 120
articles were retrieved using Pub med and Googl®I&c
database. 90 articles were included in initial egwi 30
articles were excluded from the review after regdihe
whole content because they did not match the abgscof
the literature review and the inclusion criteriaeyKwords
used to search the articles are: Flood and floguisst flash
floods, hazard and disaster, type of hazards, floazard
assessment, flood vulnerability assessment, floddk
assessment, flood hazard mapping, GIS based flapdrti
assessment, Socio-economic impacts of floods, Gatjwh
of remote sensing and GIS for floods hazard mappimd
Disaster management, Climate change and floodita)ab
warming and it impacts, floods risk in mountain ame
monsoon and floods, poverty and floods.
Scientific literatures were searched from journeickes,
books, proceedings and others published articletirsga
from the year 1995 to the year 2015.
The major journals included in this review paperevieom
various journals such as, Journal of Flood Riske&sment,
Geophysical Research Letters, Journal of Water (Rese
Management, Natural Hazards and Earth System Sxdenc
Journal of Natural Hazards, Hydrology of Mountaireas,
Journal of Geography and Regional Planning, Mountai
Research and Development, Indian society of Remote
Sensing, Hydrological Science Journal, Internationa
Journal of Geomantics and Geosciences, Arabiamabaf
Geosciences, Global Environmental Change, Inteynali
Journal of Disaster Prevention and Management, [@IM
Archive, Journal of Risk Analysis. Though the detc
published in the last 20 years were the prime awonce
initially but data from a few older articles werdsa
extracted in order to give meaning to the paper.

Il RESULTS AND DISCUSSION
Theoretical Clarification
Flood hazard, vulnerability and risk assessmentireg an
understanding of the causes of a potential disaster
According to Ken Granger (2002) and UNCHS-HABITAT
(1981) has defined the term hazard, vulnerabiblgment
at risk and risk are in the following way:

www.ijeab.com

Hazard (H) means the probability of occurrence, within a
specified period of time in a given area and paadit
damaging natural phenomenon.

Vulnerability (V) means the degree of loss to a given
element at risk or set of such elements resultioghfthe
occurrence of a natural phenomenon of a given rmadgi
Element at risk (E) mean the population, building and civil
engineering works, economic activities, public &g,
utilities and infrastructure in a given area.

Risk (R) means the expected degree of loss due to a
particular natural phenomenon. Risk analysis caddfi@ed

as a systematic use of available information teemeine
how often specified events may occur and the madaibf
their likely consequences.

Flood risk is a function and a product of hazardl an
vulnerability, ‘Risk = Hazard x Vulnerability”
(Ologunorisa, 2001).

Risk Assessment Techniques

Meteorological Parameters

Meteorologically flood can be defined as situatmrer a
region or place where that rainfall is mostly heauyd
higher than the normal climatologically mean vallié&e
definition and criteria for flood is vary in diffent realms
such as in South Asia, when seasonal rainfall igxaess
over a normal meteorological subdivision is regdrdes
moderated, and an extremely excessive rainfall dkier
normal mean value as a sever flood. (Parthasarathgl.,
1987; Ologunorisa, 2001). There is combination auftdrs
contribute to the severe flood such as heavy winter
snowfall, high summer temperature, development of
unusual low pressure, change in direction of trackl
anomaly of rainfall. This severe weather can bdairpd in
terms of climate change, but from individualevediitmate
change cannot be confirmed until supported by fibmg-
meteorologicaldata(Atta-ur-Rahman, 2010; Atta-ur-
Rahman, 2003). The total seasonal rainfall of dhin@ugh
September as well as it time developed an indek hha
been evolved for identifying a year as hydrological
flood/drought in different parts of Indian, Pakistand
Bangladesh (Mirza, 2003; Ologunorisa, 2004).

The quality of weather forecasting models has ficantly
improved during the last years. These models cawige
important information on temperature, wind, and
precipitation for forecasting of any meteorologi@ient.
Forecasting cannot assess accurately the locatidnttee
extent of precipitation. In particular, informatiamn the
location and intensity of local convective heavinfall is
still insufficient for the direct forecast of flasfloods
(Koutsoyiannis, 2009). A coherent global climatglogf
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flooding cannotbe easily constructed from streascttirge
frequency and magnitude statistics. The difficuldsises
because the frequency and magnitude of floods vary
between and within drainage networks because of
variability in basin characteristics. This kindwafriability is
complicated due to diversity in weather systemsy(ida,
1988).

Hydrological parameters

Hydrologic response of the basins as representethéy
available stream gauge network is a result of thgsical
response of several of the physiographic regiomsagwed
within the basins (Smakhtin, 2001). Hydrologicatighles

are very important to monitor flood risk. For suelm
assessment it is necessary to analyze the change in
hydrological conditions and especially the chandsties of
heavy precipitation, at the regional to local hydgical
scale. Hydro-climatologically parameters are esakefibor
understanding the interaction between the atmospaed
hydrosphere (Smakhtin, et al., 2001).

The hydrological records and analysis of the fla@Ve has
been used to improve manipulation with waters ugiegs,
flood diversion canals and retentions. This hydyalal
analysis highlighting particularly to prevent disass
floods in different parts of world.Flooding fromima-on-
snow events are most damaging floods in rivers taede
large floods inundate communities and farms lafa#ic,
1997;Kattelmann, 1997). The analysis of previowndks,
volumes, duration,and the assessment of damageshand
evaluation of possible changes in the flood belragi®
particularly useful for the flood hazard managemei
assessment of the change in floods severity arahsity
can be analyzed at much smaller scales than thmlgty
continental level.

Socio-Economic Vulnerability

Socio-economic vulnerability refers to a common ekt
indicators to explore differences in social and necoic
vulnerability between places. Vulnerability hasginently
been characterized as a function of both a system’s
exposure and sensitivity to stress and its capagigbsorb

or cope with effects of these stressors (Gunderesaah
Holling, 2001).The concept of vulnerability has bea
powerful analytical tool for describing states of
susceptibility to harm, powerlessness, and marngynalf
both physical and social systems, and for guidiogmative
analysis of actions to enhance well-being througgtuction

of risk (Janssen, et al., 2006). A vulnerability asere
focused on human well-being therefore incorporates
material aspects and outcomes of vulnerability @dand
Winkels, 2006).
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The ability of a society in a physically vulneraldene to
acclimatize to flash flood or disaster risk detares
socioeconomic vulnerability.Adaptive capacity opeople
itself is a function of social andeconomic develepitn Due

to increase in population, poverty, limited availigyp of
land, communities develop new settlements alongrriv
banks or flash flood debris fan, which indicategyaod
example of high vulnerable to flash floods. As camgto
those communities with good access to communication
financial institutions, markets and diversified ante
sources have stronger adaptive capacity and areehbass
vulnerable (ICIMOD, 2007; ICIMOD, 2008; Birkmann,
2007). Chen (2010) and Tung (2011) describes that
assessing socio-economic vulnerability determinesv h
factors of population distribution, agricultural tizdies,

industry, and infrastructure influence the procesk
assessing flooding vulnerability, simulate flooding
situations under different rainfall scenarios and

implementation of land use and coping strategies fo
planning flood-prone areas.

Physical vulnerability relates to buildings, infrasture and
agriculture. Although the focus is on physical &ssi also
includes the potential loss of crops and otherastiucture
necessary to livelihood. Vulnerability analysis shb
examine the risk faced by critical facilities, whiare vital
to the functioning of societies in disaster sitoas, such as
hospitals and dispensaries, emergency servicasspioat,
communication systems, essential services (Rose7)20
Social vulnerable groups include women, mentally@ an
physically handicapped persons, children, and Blder
persons, the poor people, refugees, and livestmbnomic
vulnerability assesses the risk of hazard-causisgds to
economic assets and processes. These falls intgroups:
Direct damages to physical and social infrastresurepair
or replacement cost and crop damage while indicssges
refers to loss in production, employment, vital viegs,
income disparities (Cutter, et al., 2001). Therealso
increase in the incidence of psychiatric disordiershe
flood affected population; some common problems are
acute stress disorder, post-traumatic stress discathxiety
disorders, depression and alcohol and drug abuges{Al.,
2015). The Environmental components includes iridisa
which refer to damage to the environment causeticog
events or manmade interferences which could ineréas
vulnerability of certain areas (Merz, et al., 2007)

GIS and Remote sensing techniques

Geographic Information system (GIS) is computeredas

system that provides capabilities for input, data
management, data storage and retrieval, manipnolatio
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analysis and output to handle spatial data (Arqnt¥05;
Bhatt,et al., 1995). GIS technology is essentiadhimhazard
and flood related problems which support surfacdemwa
modeling and flood hazard exposure (Bogtal, 1998;
Greene & Cruise, 1995; Paudyal). GIS and remotsisgn
focus on delineation of flood zones, preparationflobd
hazard and risk maps (Bhatt, et al., 2013). Accaydio
Gashaw and Legesse (2011), Flood hazard mappirg is
vital component for mitigation and appropriate lanse
planning in flood prone areas. It creates easiyyeapidly
accessible charts and maps, which facilitates
administrators and planners to identify areas sk &and
prioritize their mitigation/response efforts.

Remote sensing has substantial contribution in dfloo
monitoring and damage assessment. Flood monitosirgy
satellite data provides an effective method tocqgetk and
precise overview of flooded areas. High resolutinagery

and digital elevation model (DEM) can be used ict@IS

to develop flood prone areas (Jeyaseelan, 2004suust

al., 2008). DEM can be used to show areas of differ
vulnerability to flood hazard. A flow accumulationodels

can be used in the DEM and the DEM can be recledsif
into high risk, moderate risk and low risk zonesmgsqual
interval of separation based on elevation (Lillesagt al.,
2004; Forkuo, 2008; Forkuo, 2010). Panchromatielkz
image data can be used for flood hazard assesswitarthe

help of various digital image processing techniquesh

as, image to image registration, texture analygidge-
sharpening filter and image classification meth@ém(g,
2004; Jain et al., 2005).

Demirkesenet al., (2006) observed that delineaflogd
extent areas and water bodies are always the mpstriant
concern to deal with flood mapping process. LANDSAT
images are typically the primary preference becafisieeir
convenient obtainment. LANDSAT, SRTM, ASTER DEM

is known as an economical and efficient method for
mapping flood hazard and deal with the problem of
inadequate data source in developing countries @Wan
2004). A combination of GIS extension, DEM and HEC-
RAS model can be used to delineate floodplain and
visualizing the spatial extent of different floodesarios
and determining flooded areas at risk (Yang, e&i06).
Remote sensing and GIS pay vital role in flood eudbility
assessment of human settlements. GIS and remosengen
techniques help in the identification of locatioof high
grounds during the extreme hydrological eventsalfo
helps to identify the settlements fall in a zonattlis
expected to experience a high flood discharge cause
extraordinary damage to life and property (Canrg90).

the
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High resolution satellite imageries can be usedttaly to
classify non flooded areas and flooded zones and to
delineate human settlement at village level. GI& mmote
sensing techniques are cost effective and efficieay to
create a moderate resolution database for idemgjfgiman
settlement that are highly vulnerable to floodikigfderson
and Xia, 1997).

Flash Flood Risk Assessment

Flash floods are floods that rise and fall rapidith little or

no advance warning. Flash floods are common in
mountainous regions of Karakoram, Himalayaand
HinduKush. They are usually caused by intense adliof a
sudden, outburst of a landslide dam or glacier lakdy
failure of artificial hydraulic structures (Bahadar and
Shrestha, 2008; ICIMOD, 2011). Flash flood risk
assessment is essential in making decisions anthén
management of flood risk. Flash flood risk assesdgrhas
four steps such as characterizing the area, detarmgni
hazard level and intensity, assessing vulnerabiéityd
assessing risk. Characterizing an area prone $b flaods

is important for hazard and vulnerability assessmsome
important information’s are, geography, geology and
geomorphology, hydrology and hydraulics, vegetatland
use and historical analysis (Borga, et al., 201#&&ha,
2005). Hazard analysis includes defining the stiteiod the
flash flood and scenarios in the area where it wdtur.
Assessing physical and socio-economic vulnerabifitan
important step in flash flood risk assessment. RhYys
vulnerability includes susceptibility and exposudile
socio-economic vulnerability based on quantitatiaed
qualitative indicators. Assessing hazard and valbiéty
has four levels (High, moderate, moderately low &owl.
Four levels of hazards and four levels of totalneu&bility
are considered as risk level scale which can bssified
into five different risk levels: very high, high, aderate,
moderately low and low (Bahadurzai and Shresth@820
Cutter, 1996).

Global Warming and Flood risk in Mountainous Areas
Climate change has been suggested to be a cause for
increasing losses from extreme weather evelC(,
2007.Climate change and global warming have been
progressively more under media scrutiny over thst 28
years.During this period, the concerns over glataiming
and climate change issues have gradually shiftechdr
mainly scientific concern to mainstream media (8iragnd
Kumar, 1997). In 1990, the IPCC confirmed the iaseeof
greenhouse gasses in the atmosphere and the mgsulti
global warming of the earth.
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Flooding caused by extensive and long-lasting adlsf
partly connected with the melting of snow and icegurs
mostly in plain areas. Local, sudden floods/fldslding in
small catchments that is mainly caused by shorthagily
intensive precipitation/ thunderstorms. Flash fleautcur
primarily in hill and mountainous areas due to pikwg
convective rainfall mechanisms(Allmano, et al., 200
Mokrech, et al., 2008). The mean global tempeeahas
risen by 0.3-0.6 €since the end of the Y%entury, and
0.2-0.3 C of this increase occurred in the last 40 years
(Feyen, et al., 2009).In mountainous regions teatpes
determines the situation of precipitation and imrntu
considerablyaffects runoff formation. The seasaoyafi
streamflow in mountainous basins has been fountbeto
exceptionally sensitive to global warming (Diaz alt,
2003;Barnett et al., 2005; Bates et al., 2008; Wart
2008).While the anxiety about the increase of flois& in
theseareas is rapidly raising (Olsen et al., 19%8mer
andRalsanen, 2002). In the scientific literatuer¢hs still a
lack of consensus about the effects of temperature
variationson floods (Mudelsee et al., 2003; Birgnal.,
2005).

Klien and Konnen (2003) analyzing peak dischargeeti
series recorded in different gauging stations i@ 8wiss
Alps found significant increase of flood peaks dgrithe
last century.The impacts of an intensification dfe t
hydrological cycle, most notably in connection witte
possibility of an increasing occurrence of extreewents
are also important to the millions of people living
downstream of mountain river basins. The HinduKush,
Karakoram and Himalayan(HKH) region is extremely
vulnerable to various types of water-induced devast
particularly floods and landslides (ICIMOD, 2010\
significant increase in heavy rainfall events itufe will
result in an increased flood risk to society, pbgki
infrastructure, and water quality. Increases infteguency
and severity of floods and droughts are projeabeldave an
adverse effect on sustainable development. Shrestled
(2003) suggest that the number of flood days and
consecutive days of flood events have been incrgaisi
mountainous regions of South Asia. Increases iigla
melting and likely increases in runoff will alsaensify the
risk of glacial lake outburst floods.Unpredictable
precipitation and increased glacial melting mighgyravate
the flooding that is already common in mountairaarsuch
as riverine floods, flash floods, glacial lake auti floods,
and breached landslide dams(Bajracharya, et al07;20
ICIMOD, 2009; Shrestha, 2009).
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Flood early warning systems is important in mourdas
regions which include a chain of activities: undemsling
and mapping flood vulnerability,monitoring rainfaiind
water levels, forecasting impending events, prangssnd
disseminating andcommunicating understandable wgsni
to decision makers and the population so that tdaeytake
appropriate and timely actions in response (UNISIDR7,
IUCN, 2009).

Flood Risk Management

Floods are one of the most common hazards in thédwo
affecting people’s lives and livelihoods (Uddin, at.,
2013). Flood hazard management epitomize the multi-
dimensional nature of much environmental managenient
is a problem integrates aspects of the naturaheeg the
social sciences, and engineering. It is significtt the
efficiency and efficacy of the decision making pss to
recognize the complexity (Penning, 1996). Floodk ris
management is an organized process of using adraiiie
directives, organizations, and operational skillsd a
capacities to implement strategies, policies, angroved
coping capacities in order to lessen the advergadis of
flood hazard and the possibility of disaster (Mélthet al.,
2010). The term management is used in at least two
different ways in the literature on floods, eitlegcluding or
including risk analysis. The first understandingpbased on
the hydrological reliability of existing flood dafse
structures. Management is interpreted, therefors, a
decisions and actions undertaken to mitigate theaiging
risk above flood protection design standards (Hwadjt al.,
2004; Oumeraci, 2004). The second understandinigetef
management as decisions and actions undertaken to
management covers the risk analysis, risk assessameh
risk reduction (Plate 1999, Sayers et al., 2002| &taal.,
2003).

For a comprehensive approach, UNDRO (1991) has
identified four tasks and components: Risk analyRisk
assessment and Risk reduction. Risk analysis pesvid
information on previous, current and future flogks, risk
assessment deals with their perception and evatuatind
risk reduction is dedicated to interventions witpatential

to decrease the risks. Flood analysis included;aruaz
determination, vulnerability determination and risk
determination. Risk assessment included; risk pice
and risk weighting. Risk reduction is based on fiwed
reduction, flood event reduction and pre-
interventions(Correia, et al., 1997). The concepflaod
risk management now is an activity of several msienal
communities: hydrologist, engineering, economisicial
scientist, environmentalist, ecologist and plannerke
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concepts used in these professions and between them species, and

internationally do not share a common terminolothus

there is a need to develop coordination among these

professions for accepted disaster management lgegua
(NCR, 2002). Community based flood warning systears
go a long way inhelping communities, as well asodio
management agencies, to prepare for flash floods.Th
enhancement of  community resilience  through

socioeconomic empowerment and strengthened adaptive

capacity can pay a vital role in flood disaster agement
(Deka, 2008; Goswami, 1998, Hazarika, 2010).

V. CONCLUSION
In this paper, we have reviewed and synthesizedeamia
and techniques of flood hazard, vulnerability anskr
assessment into a coherent piece and give an evew
recent literature related to flood risk assessnidiobds are
the most lethal kind of hydro-meteorological disasin the
earth surface.Flooding is the most common of all
environmental hazards and it regularly claims okage
number of lives per year and adversely affects ratou
millions of the people world-wide.More than onerthiof
the world’s land area is flood prone which affegtaround
82 percent of the world population. Using PRISMA
methodology of literature review, 120 articles were
retrieved using Pub med and Google Scholar datal$dse
articles were included in the initial review. 3Qieles were
excluded from the review after reading the wholatent
because they did not match the objectives of tieealure
review and the inclusion criteria. Meteorologicaflpod
can be defined as situation over a region or plauere that
rainfall is mostly heavy and higher than the normal
climatological mean value.GIS and remote sensiag ph
important role in flood hazard, vulnerability and fisk
assessment and useful for delineation of flood gpne
preparation of flood hazard and risk maps
Flood risk is a function and a product of hazardl an
vulnerability. Flood Hazard assessment is baseddflo
probability scenarios in the areas where it wilt hnd
strength of the flood. Assessing vulnerability tlthsen
physical and socioeconomic processes. Assessingjqathy
vulnerability depends on the susceptibility and asyre to
hazards. An exposure indicator depends on how Har t
receptor is from the source of the hazard. Exposarebe
described as high, moderately high, moderate, amd |
which constitutes a qualitative description of levef
exposure. Susceptibility to floods is the state of
defenselessness, whereas high susceptibility, Hes t
potential to endanger or lose lives, property, egiaal

www.ijeab.com

landscapes. Assessing socioeconomic
vulnerability based on the adaptive capacity od@ety and
status of economic activities or it is a combinatiof
qualitative and quantitative indicators.Four leveihazard
and four levels of total vulnerability (high, modgs,
moderately low and low) can be used in risk assestm
Risk level scale can be categorizedinto five déferrisk
levels, such as very high, high, moderate, moderibey
and low. A significant increase in heavy rainfalleats in
the future will result in an increased flood risk gociety,
physical infrastructure, and water quality. The @&amtement
of community resilience through socioeconomic
empowerment and strengthened adaptive capacitylegn

a vital role in flood disaster management.
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