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Abstract
Flooding 15 a comman global programme it is
the most rcoccurring natural hazards
worldwide, With the advent of erratie climatic
marifestation as a result of plobal warmioge, i
has assumed a hazardous proportion,

Flood prone areas has been identiticd in the
study and the heaith hazard assocuscs with
them highlighted and classificd into nfection
and diseases, drowning, trauma. mental tzalth,
post flooding carbon monoxide and dangerous
animals attack , By far the most commaon is the
attendant infectious diseases that are mamly
water borme and wvector  related such as
diarthoea, malara,. Strategies to reduce the
health hazards associated with floodinge
suggested melude Public education, emergenoy

service planning and carly warning svsiem.

1.0 Introduction

d common covironmenta] prohlem.
duseribes the movement of a body of water
above anoarea of land shich 15 not usaally
sibimerged that s, the mundation of an area not
rormally covered with water through a
temporary risc o level of a water body (e.e.
stream, rivers, ponds and takes.d
(Agbonhkhese et al, 20014d) Sada and
Clernerho (1988)  also define tlooding as
muswilly gh rates of discharging. often
leading lo mundation of land adjacent o
streamns. and b 15 usually caused by intense or
prolonged ruinfall. Floods are the most
recurting, widespread, disastrous and frequent
naturial hagards of the world. Floods are the
maest common  natural disasters in both
developed and developing countrics and they
af  devastating  impacl.
Accordmg o Nelson (2001 ), flood 1s & natural
conseguence of stream flow m a continually
changimg environment,

Flooding,

are  otcasionalls

Flooding oceurs as a result of both man-made
and natural causes. Causes of fMoodmg melhuds
draingge lacilities, indiscriminate
refusefwaste dumping:. inadequate
civironniental laws and its enforcement, fack
of proper envirommental planning  and
management stodegies, elobal climate charow
and nadequale preparedness o handle
cmergeney . siluations (Apbonkhese et al,
2014}, Heavy downpour and other serious
weather conditions may also result in flooding.

]’MIL"Ir

Flooding 15 a commaon phenomenon in Nigeria.
Inits wake. it brings devastating impacts to life,
property and mfrastructure. Some of these
mclude loss of lives, spread of diseases...
Flooding oceurs in Nigeria in three main forms
which are: river flooding, urban flooding and
coastal flooding. The Nigenun Meteorological
Apency (NIMLET) 1s the body saddled with the
responsibility of forecasting  the weather,
issuing warniees where necessary  and
developing methods to combat weather-related
ssues like drought, heavy rains, Hooding, et
The common and recurrent phenomenon of
Hooding w Nigeria oveurs on @ regular
perennial basis i seme parts of the nation
Howeser agecording W NEST (19915, the



following ceoeraphical areas suffer from the
hazard more than others in Nigeria:

(a). Low-lying arcas in the southern parts of the
nation where annual ramfall s very heavy.

{b). The Niger Delta zone

{c). The floodplains of the larger nivers of the
Niger, Benue, Taraba, Sokoto, Hadeja, Cross
River, Imo, Anambra, Ogun, Kaduna.

(d). Flat low-lying arcas around and to the south
of Lake Chad which may be flooded dunng, and
for a few weeks after the raim,

Flash floods due 1o poor town and regional
plannmg phenomenon

Nigeria falls in the intermediate rank for global
flood exposure (Fig. 1) caplaining her
susceptibility to flooding and its attendant
clicets

“ig. 1: Global distribution of Flonds

2.0 FAfects of Flooding

The effects of flooding cut across socio-
economic, cnvironmental, agricultural and
health cireles. Part of the effects of flooding
include contannnation of water supplies, spread
of epidemic diseases (diarrhoea, typhoid,
secabies, cholera, malaria and  dysentery).
destruction ol social
mfrastructure such as water supply, clectricity,
roads, bridpes and ratlway lines. destruction of

coconomic and

buildings (homes and commercial structures).
farmlands and plantations, monumental

structures and other physical properties.

-

Fig 2 Farm land destroyed by Nooding
in Minna area, Niger State

-

Fig 3 Population displacement in a flooded
arca of Markurdi, Nigeria

r
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Fig 3 Quake induced flonding in Peru
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3.0

Deleterious effects to health can result from
flooding as a result of the water usclll the
objects 11 destroys or the pathogens the water
Carres,

Hazards

A Infections and Diseases

Flood water can be contaminated swith hugs and
insects hence; there 18 a nisk of
disease [or anyvone who comes in ainiics with
the water, Water-borne diseases such u s phiond
fever. choler, leptospirosis and hepatitis A, and
vector-horne discases ke malaria, deny
dengue hacmotrrhagic fever, yellow fever and
West Nile Fever are possible resultant effects.
Forwater-borne diseases, the risk of infection is
iereased when there is sigmificant population
displacement. Of the 14 mujor [loods which
occurred globally between 1970 and 1994 only
one led o a major diaerhoeal discase outhreak
i Sudan, 1980, Flaads tne Morzambigue in
Janwarv-March, 2000 led o an increase in
drarthoea incidence Floods in West Bengal m
199X Ted to a large cholera epidemic. This was
probably because the flood was complicated by

e ind

population displacement. The occurrence of

Nooding afier heavy rainfal]l faciltates the
spread of the organism due to the proliferation
of rodents which shed large amounts ol
leptospires in their urime.
leptosprrosis occurred in Brazid (1955 TUEN and
1996, in Ncaragua (199%). Krasnodar region,
Russian Federalion (1997), Santa Fe, LSA
(1998) Cirissa, Indhia £1999) and Thatland
(20003, 1t is Likely that environmental changes
meressed the veclor (rodent) population which

Facilitated rransmission. The carrent upsurge of

the Lassa fever in Nigeria could be mdirectly
linkedto flooding

Floods may alsomdirectly lead (o an increase tn
vector-borne diseases through the expansion in
the pumber and ranege of vector habitats

Standing water caused by heavy maniall of
overtlow of rivers can act as breedmg sites tor

masquitoes, thereby enhancing the potential for
exposure of flooding-affected population and
emergency workers to o infections. When
flooding occurs, it mtially flushes out mosguito
breeding but when the flood waters Tecede. 1t
wattally takes about 6 1o ¥ weeks betore the onset
of a potential malang epudemic, Malana
epidensics i the wake of floodme are a well-

Ohatbreaks of

known phenomenon in malaria-cndemic areas
world-wide. For instance, an carthgquake and
subsequent tlooding in Costa Rica's Atlantic
region in 1991 and flooding on the Domimican
Kepubhc m 2004 led 1o serious malaria
outbreak. that led to many deaths, The risk of
outbreeks is greatly increased by complhicating
tactors, such as changes i human behaviour
(increased  exposure 0 MOSGUITOLS while
sleeping outside, a temporary pause i disc¢ase
control aclivities, overcrowding), or changes in
the habitat which promote mosquito breedimg
tlandsiide, defoiestation, river dumming. and
rerouting ) Pertodie Dooding hoked o E] Nino-
Soutbern Oscillation ENSO) 1s associated wih
mialana epademics i the dry coustal reglon of
northermn Feruoand  wath the
dengue i the past T vears throughout the
Armerican continent.

Wi Fever: bas: mesvrasd a
subsequent to heavy ramns and [loodiog, with
outbreaks i Romania in 1996-97 m the Crech
Republicin 1997 and Italy in 1998 Floodwaters
may also be contaminated with human‘anmmal
fraces, pesticides/insecticides, tertilizers, vil,
asbestos, rustinge meterials, and sech fike,

resureence ot

Nile Furope

iz Drowniny
Drowning s the most immediate health nisk

during [loods. especiatly in tast-Nowing water

[t can happen whether one 1s walkime, eveling o
driving. Hypothermia may also be a problem
especiallv in children, if trapped i Nood waters
for lengthy periods. Risks of Respiratery Tract

Infections are also high due to exposure

o
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Fig 4 Drowning is ahigh risk Examples from
[hadan Nigeria

3.3

The trauma related to flooding . for cxample
being hit by objects in fast moving waters
comes in second behind drowning in causes of
death in cases of flooding (Ahern et al, 2005).
Excessive exposure o moulds and mildews can
cause Nood victims — especially those with
allergies and asthma — to contracl upper
respiratory diseases and to trigger cold-like
symptoms, c.g. sore throat, walery  eyes,
wheezing and dizziness (CDC 2006; FEMA
2005: North Carolina Department of Health and
Human Services).

Trauma

34

The increased water level during flooding
dislodges potentially dangerous animals like
anakes and crocodiles, which may then be
fransported to the residential areas. Dites from
these reptiles are also a major health nsk related
o events ol Nooding,

I e

Dangerous animals

Fie 3 Big Reptile washed to dwellings as &

result of Mooding. Kaduna State, Nigernis

35 AMental Health

It is gencrally accepted that patural disasters
such as carthquakes, hurricanes, floods tuke a
heavy toll on the mental health of the people
involved. Common flood-related mental
problems include common mental disorders
(anxiety. depression). Post-Traumatic Stress
syndrome, and suicide. Mast of the victims live
in developing countries, where the capacity to
manage such problem 1s extremely
limited (WHO, 2001). Flood exposure 15
generally associated with significant increases
in depression and anxiety (and also physical
symptoms), especially in those with higher
levels of pre-flood depressive symptoms and in
those from lower socio-cconomic  groups
(Phiferetal., 1988, Phifer, 1990). Pre- and post-
flood examination of the behaviour of children
affected by flooding show an increase in
apgressiveness and bedwetting in some
children after flooding (Durkin etal., 1993)

Bennet (1970), in his analysis of the 1968
Bristol floods found a significant increase in the
number of new psychiatric symptoms
(considered to comprise anxicty, depression,
irmitability, and sleeplessness) reported by
women from flooded compared with non-
flooded areas, although there was no significant
difference for men. These results broadly agree
with the findings for the 1974 Brishane {loods
(Abrahamse al., 1976), except that n
Brishane men were also alfected. Those
between 35 and 75 years ol age sullered the
preatest mmpacts (Price, 19783 Becht et al
{1998), interviewed children and their parents 6
months post-ITond in Netherlands,
that 15-20% of the children
developed moderate to severe SUress SYmploins

anil

discovered

3.6 Post-flood carbon monoxide (CO)

poisoning

Post-1ead carbun monoxide (CO) potsuning is

reported 10 be o prowing problem inoman

feveloped eountries. €0 zan b toune o
phistion fumies, et Joiies geiielas

il ousolre enpibuse sloves genersba



charcoals and woods. In the event of power
outages following floods, the flood victims
tend to use alternative sources of fuels or
electricity for heuating. cooling, or cooking
inside enclosed or parlly enclosed houses,
aarages or buildings without an adeguie level of
air ventilation Envitonmental Health Centre,
2001y, CO builds up from these scurces and
poisans the people and amimals usice L0
poisoning therefore should be regarded as a
potential hazard after major floods.

Fig. 6 Emmision of post flood CO in
[.agos —Oshodi Mood, Nigeria

37 Indirect effects

Many a time, raw sewage may be mixed with
the flood waters, which flow into flooded
homes. This siuation is a reeipe Tor outhreaks
of discases and infections. Flood-related power
cuts may disrupt water treatment and supply
plants. This may cause victims to resort to
unsafe water sources, thereby increasing the
risk of water-borne discases. This may also
afTect proper functioning of health facilities.
(ther health effects attributable to flooding
melude  cpilepsy  (Swinkels et al, 1998),
leukaemia, lvmphoma, spontaneous abortion,
chemical contanmination (Janenich ot al., 1981},
schistosomiasis (Zhang etal.. 2002), ¢tc..

Other evidences of devastating effects of Nloods
are China (1939}, Bangladesh (1974) and the
tsunami-generated floods of Southeast Asia
(2004 (CRED2005).

The health and environmental tests camed out
on the Nondwaters in New Orleans where the
unprecedented flooding and destruction was
caused by Hurricane Katrina —ome of the worst
natural disasters o ever occur e the Uniled

States - and hundreds of thousands of residents
lost homes and were displaced in temporary
shelters. The tests revealed a clear signal of
bacteria and lead hazards 1o human health and
warned the public o avold exposure to the
contanune ted water (Grerencher 20605,

4.0 Conclusion

The health impacts of floods are wide ranging.
and depend on a number of factors. However,
the health impacts of a particular [ood are
specific to the particular context. The
immediate health impacts of {loods melude
drowning, inguries. hypothermia, and animal
bites. Health risks also are associated with the
evacuation of patients. loss of health workers,
and lass of health infrastructure including
essential drugs und supplics. In the medium-
term. infected wounds, complications of mjury.
poisoming, ponr mentul health, communicahle
diseases, and starvation are indirect effects of
flooding. In the long-term. chronie disease.
disability, poor mental health, and poverty-
related diseases including malnutrition are the
potential legacy.

Nonctheless, the wide range of risks to health
and well-being, hoth physical and mental, 15
well understood. though there remains
scientific uncertainty about the strength of
association and public health burden  for
specific health effects. The immediate risks of
trauma and death are generally clear, but o
scems that longer-term impacts, specifically on
mental well-heing, are often underestimated
and probably recetve too little attention from
public health authoritics. These and  the
location-specific infectious discase risks
require further study.

The potential health risks of floods depend on
the characteristics of the {lood its scale,
duration, suddenness of onset, velocity and
depth of water and lack of waming, and of the
poputation it affects. Floods which have the
largest impact on the health of the victims occur
where infrastructure is poor and the population
at pisk has himited economic resources (Ahern
eral., 2005,

There is much that can be done to reduce health
and other impacts through pubhc education,



cmergency service planning, and the
implementation of carly warning systems iew
et al.. 20041). On the other hund, there are clear
research needs toimprove understanding of the
health tisks indifferent settings and ol the social
and cultural modifiers of those risks, There 1s
also more to understand sbout the long-term
cansequences of flooding on health and about
the mechanisms by which such conscquences
cun best be prevented or alleviated.
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