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ABSTRACT

. o ials in the impact of climate related evepyg ;

One of e porty et rcs o il 1 e o, s o
zlvl(,)’;g(talc e]") ;1,; ft:xdy examines multiple dimensions of vulnerabzll{)) ge_i;le_" ated by "ainstor.m ane Iy
events and the challenges these pose to health of residents of ‘Ilorzn wilt "_1 a ﬁv.e year perioq, p, \
2002 and 2006, there were about 22 flood/rainstorm events in Ilorz.n, the. capital city of gy, g,
Nigeria. During the period, about 480 houses were destfoyed involving about 106 housep
Structured questionnaires were administered in a survey that znvolveq’ 300 households. sampled fy, i
victims of flood/rainstorm disaster during the period under rex;zew. The sampling vy desip
purposively to include at least 120 female headed households or 4QA of all households sampled fy,
study. Data were also obtained from secondary sources particularly from the State Emerg,
Management Agency. The result shows that the occupations of respondents vqr?) ﬁom trading to fami
and civil service. Many female heads also combined one or more of these activities to earn g living 1
livelihood types available to the study population were affected one way or the other by the diggg
During and immediately after the flood events, 32% of the sampled households reported that incidey,
malaria increased while fresh cases of diarrheal were reported among children not older than fivey
in 47% of the sampled households. Furthermore, 38% of households changed their health care opti
Jrom the orthodox to unconventional health care options. Only 5% of female headed househ
benefitted from the relief material distributed through government intervention. The study propose:

paradigm shift in urban disaster management from the tangible house renovation to the less tangt
albeit more devastating, livelihood reconstruction.

&
=

Keywords: Rainstorm, Climate Change, Cities, Vulnerability, Gender, Institutional Interventi

1.0 INTRODUCTION The connection between exit
Climate related disasters had served to weather event and vulnerability on healt
complicate the urban vulnerability landscape;  city dwellers is complex. One way 10 v
particularly as this may affect the health of this connection is to note that environme?
re_sidents. of cities in Sub-Saharan Africa. In social, economic characteristics of °
this region, ‘city divide’ is an important  dwellers vary and that a magnitude of "
feature of the contemporary disparity. This produced by climatic events can (and

refers to the growth of disparities between the indeed have varying consequences for !
afﬂuent. and the income-deprived ~ as health and other human livelihood 5
e?ce.:mphﬁed.m the residential pattern in these This is also capable of producing 2 cor?
cities. H.opsmg structures in the inner parts of  wave of webbed im acts in the huma? o
these cities are typically weak ang are  systems. The im liIZ:ation of this i that
therefore vulnerable to a magnitude of stregg small c};an N ent of the st
from extreme weather events and S

. y oF

. Wil . May system induced reme weath?
experience mgrgﬁcant .devastauon at the like floodin ed by f:X'Eto fil pr.oduatI
slightest change in the climatic parameters & O o Jife

impacts in different aspect of huma”
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ihe impact produced alsg vary
sigﬂiﬁcanﬂy) among urban resjde
eferred 0 here as _multiple vu
and the study examines - the hea], related
ways by which a single EXtreme weathe,
cvent may Pose challenges to urban dwellers
- Nigeria. The study reports g Case study of
victims of flood and rainsto

of 1 _ m events ip
florin, ngena The specific objectives of the
study includes to examine the socio-

economic characteristics of floog victims in
fiin metrOPOI_l? and’ the implications of
swelling c(?ndltlons on the intensity of
impacts during flood and rainstorm events
This is with a view to determining how thesé:
characteristics combine tg reinforce the
vulnerability of urban  dwellers during
meteorological events.

1. VULNERABILITY
EXTREME WEATHER
SOME CONCEPTUAL ISSUES
The concept  of vulnerability (as used here)
does not connote the sense of resistance as
may exist in ecology texts (see Begon et al.,
1990), but the sense of resilience; suggesting
ability of adaptation, ability to return to an
original resting state or achieve a new
equilibrium after a shock (see Watson et al.,
1996). When the concept is applied to climate
or extreme weather events, it is defined as a
“state of increased probability of adverse
outcomes for a given environmental
exposure” (Woodward et al., 1998).

Simply defined vulnerability refers to the
capability of the population to be wounded
from a perturbation or stress of
environmental or socio-economic origins. It
is the exposure and susceptibility to harm or
damage emanating from environmental
conditions like flood, erosion, and other
extreme weather events. According to the
Intergovernmental Panel on Climate Change
(IPCC) in its Third Assessment Report
(TAR), Vulnerability is defined as the
“degree, to which a system is susceptible to
or unable to cope with adverse effects of
climate change, including climate variability
and extremes.... (it is) a function of the
character, magnitude and rates of climate

(sometimes
nts. This ig
lnerabilities

EVENTS:
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variation to which a system is exposed, its
sensitivity and its adaptive capacity” (IPCC,
2001 p.995).

Hence vulnera! ity is at once relative and
undesirable. T ¢ impacts of *change’ in
€nvironmental arameters function through
the crevices of he non-linear vulnerability to
the change by individuals and community
Who are the - ctims. It is therefore this
concept of rulnerability that act to
fhfferentiate in’ ‘viduals and is thus the most
Important conc st as far as the debate on the
human dimen ons of climate change is
concerned.

The need to ritically examine levels of
vulnerability i1 this case, therefore, stems
from three relat-d reasons:

1) Human species have grown to
appreciate the iact about the debate on the
variations and/or alterations in the basic
attributes of climate; it is the variability in the
vulnerability that is still poorly understood;
whereas this is the root cause of health
disparity ~resulting from environmental
change.

ii) It is the events that take place locally
that have the greatest impact and similar
events may (and do) produce differential
impacts on human health; whereas the
spatial scale of i pact forecasting is often
regional. One of t = dangers of such impact
forecasting at 1 ger resolution is the
optimism in the | te 1940s that the battle
between humans and parasitic/infectious
diseases had been decided in a victory for
the former to the cxtent that it was time to
close book on irfectious diseases (see
Fisher, 1994), o'ly to be ravaged by
formidable health coblems from the ‘relics’
of ancient scourge” such as malaria (Pearce,
1995), tuberculos's (Bloom and Murray,
1990, Brown, 1997, etc) cholera (Glass et
al., 1992) and HI''/ AIDS (Ainsworth and
Over, 1994, Barre .t and Rudalema, 2001).
Today, local hapicnings are shaped in a
complex way by events occurring many
miles away becau: = in space, “everything is
connected to ever,thing else to the extent
that “most events and phenomena are
connected, caused by, and interacting with a



huge number of other pieces of a complex
universal puzzle. We have come to see that
we live in a small world....” (Barabas,
2002). ,

iii) There is also the tragic reality that the
most vulnerable groups are also those that
receive the most devastating effects of global
environmental change whereas these same
groups are the least likely to return (o
equilibrium when they are devastated. Thus,
global environmental change happens to us
all, certainly, not equally. Hence, any
intervention that takes for granted the pattern
of vulnerability is at once frustrated. '
In the context of this paper, vulnerability is
understood to mean the tendencies of people
to be killed, injured or otherwise harmed as a
direct consequence of the occurrence of
extreme events like storms or floods on the
one hand; or the severity of damages to
climate-sensitive livelihood resources on the
other. It is also hypothesized that because of
the variation in the socio-economic
background of people, vulnerability to the
impact of extreme weather events also varies.
Apart from this, the nature of cities in
developing countries may also precipitate
increased vulnerability for the residents in
many respects. For instance, not only that the
concentration of people and dwellings
produces its own risks, but also because of
the dangerous positioning of such residential
dwellings and industrial land uses. The
capability = of this juxtaposition for
precipitating disease occurrence is enormous
such that the combination of derelict dwelling
located on marginal land may increase the
susceptibility of the residents to water
washed diseases during flood episodes.

Based on the above, the sensitivity and
adaptive capacity of human societics are
crucial to the degree to which such societies
may be vulnerable. By adaptation, we refer to
the degree to which adjustments are possible
in practice, processes or structures of Systems
to projected or actual changes in climate.
This can be spontaneous or planned in
anticipation of changes in conditions
(Kasperson and Kasperson, 2001).
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Extreme weather conditiong
the variations to which hyp,
systems rarely adapt easily, bt e B

Present

spatial and terr}poral deviatiopg oer N
average conditions are commoy, Srn 2
economic systems like health, H Ocjy

and waler resource managemeny Por
to accommodate the deviationg o
normal  conditions  withoy¢ I 1
causing hardship to the Sufr

population of man and animg|g It o-u
during spontaneous and extreme deViaiis
climate that many of the humap ang (
subsystems are found wanting anq lln:
adjust to accommodate the devy;
because such changes or thej Magy
were not anticipated or planned for,

Thomas et al (2005) developed a conce
model of the ways in which adaptatio,
coping with major livelihood disturby
including climate  extremes, may
constructed.  According  to  they
responses that can occur at the hous
level are influenced by motivators
barriers to the decision process. This in|
aspects of the household’s behay;
intention and context, such as available
(capital and resources), cohesion, values
ambition, social structures, networks
flows of information, altruism, self-effi
and individual experience and knowl
All these contribute to what actually
place in the ‘response space’ which is
affected by the locational context in termn
environmental resources  and ¢
opportunities, and external socio-poli
lactors.

Identifying what occurs (and why) in
response space is important in terms not
of outcomes (adaptation or coping) but
in terms of the potential to identify whe
adaptation has generic characteristif:S-

would allow the processes of adaptation !
understood and their potential transferab!
into the future and to new contexts, ¥
assessed. It is therefore important 0 ‘dd}
critical elements within the response ”p‘u{
terms of how people behave and have Mr;
in respect of recent historical and



Frequent rainstorms and ﬂooding in Ilorin
has made it one of the most vulnerable citjes
in Nigeria in the recent past not only because
the number of such incidents haq increased
in the last few years but alsg because the
severity had translated into extensive
damage to properties and livelihoods of the
people.

4.0 DATA AND METHOD:

The data required for this study include the
number and location of victims of extreme
weather events in Ilorin metropolis between
2002 and 2006. In the city of llorin, the most
frequent extreme weather events are
flooding and rainstorms, These two
phenomena often occur together:; although
each may also occur separately. Thus, the
number of households affected by either
flooding or rainstorm or both during he
period under review were used as surrogate
for the victims of extreme weather events. A
cross-sectional study of this group was
cariecd  out  through a  structured
questionnaire  that sought to elicit
information on the socio-economic and
demographic characteristics of the sampled
victims as well as their experiences during
the first few weeks following the flood
and/or rainstorm that affected their homes.
Data on the recorded cases of flood and
rainstorm that occurred in Ilorin metropolis
during the period 2002 and 2006 were also
obtained from the Kwara state office of the
National Emergency Management Agency
(NEMA). The agency keeps a fairly
adequate record of cases of human and
ecological disasters by location and number
of houses involved for the purpose of
distribution of relief materials.

The study involved a sample of 300
households from 480 houses that were
fecorded by NEMA. This sample was
achieved by numbering the houses in
NEMA’s record and randomly selecting the
fequired number of houses. In each house,
one household was selected purposively to
Include at least four female heads in ten
*ampled households. Thus the structured

questionnaire was administrated on 180
male- and 120 female- headed households.

The data obtained from the survey were
analyzed using simple parametric and non-
Paramedic statistics. The findings were
discussed and inferences drawn for both
urban health and disaster management in
Sub-Saharan Africa.

5.0 ANALYSIS AND FINDINGS:

5.1 Socio-Economic Characteristics of
Respondents

There are usually two categories of factors
that determine the nature and severity of
flood or rainstorm events in traditional
African cities. These are variables relating to
the  socio-economic  characteristics of
households occupying different parts of the
city; and the nature, type and characteristics
of buildings. These two factors are
complimentary and are capable of
reinforcing each other. This section descries
the characteristics of households affected by
flood and rainstorm in Ilorin metropolis
during the period under review. The gender
distribution of respondents is 60% to 40% in
favour of male while 57% of the respondents
were older than 36 years. About 80% (238
respondents) were married and 14.3% were
divorced, widowed or separated. Only 19
respondents (6.3%) were single.



climate variability and change, in order to
examine their wider relevance to the
adaptation process especially among those
whose livelihoods are nature based.

Within the conceptual model, individuals and
communities have some autonomy to choose
adaptation pathways and locate themselves
within the adaptation space. The degree to
which they are autonomous is, of course,
constrained both by the wider economic and
political environment but also by antecedent
decisions that partly lock them into particular
pathways.

3.0 THE STUDY AREA

Ilorin, the capital city of Kwara State,
Nigeria, is the setting for this study. The city
is located on latitude 8° 10’N and longitude
4° 35°E marking a divide between the
southern forest Zone and the Northern
grassland of Nigeria. The vegetation, in most
parts, is guinea savannah interspersed by
trees of different species. The dormant
streams are Asa, Aluko, Okun, Amule, and
Agba. The Asa River is of particular
influence on the direction of growth of the
city. The situation of the city between the dry
North and the wet South of Nigeria gave
Ilorin the apt description as the “gate way”
between the North and the South of the
country” (Adedibu, 1980). The climate is

therefore tropical wet ang 4, "
by a distinct wet and dry o, " Py,
annual temperatiure is ahoy
hours average daily  sungy,, e
annual  ramnfall 18 abog 194 |
important 1o note that the
and  physiographic  chara At ity o,
(sometimes  significam mxpm; -
human health on one hand ang o, oy

social development on the Othey

i
|
|
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Horin 1s a typical tradiions Afrigg,

whose urban history predates (4, g
Nigeria. The city therefore gy, "
category of third world cities oy

reputed for their dualistic inermy Py
(Mabogunje, 1968 The ‘;’" '
development of lHonn also 1 -
significant change in the populatios ,/ |
city. For instance, from 36 3(x) inhabitg,
1911, lorin has a population of ,
208,546 in 1963, 532,088 people in 199,
a projected population of about 765 %

the year 2005 at the rate of 2 84% ang.
The facts of urbanization, developmen o«
modern commercial/industrial economy ,
the multiplier effects of these facon
natural increase had combined to produc |
changes in population described above

Figure 1 is a map of Kwara State shos
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Fig.1: Location of llorin, Kwara State.



rable 1: Socio-Eeonomic ¢ haract

cristicy of Respondents

“Socin-economic Characterigios
St

“Sex
Female

20 and below
21-35

36-5()

Age

Above 50
Marital status Single
Married
Others
Education No formal education
Primary
Secondary
Tertiary
Occupation Civil servants
Farming
Artisan
Trading
Unemployed/retired
Household size 1-3
4-6
7-10

10 and above

————

i
Male s

Frequency Percentage

180"

60.0
120 40.0
15 5.00
71 23.7
97 323
44 147
19 6.3
238 79.3
43 14.3
84 28.0
71 23.7
101 33.7
44 14.7
102 34.0
74 24.7
109 36.3
131 437
25 8.3
57 19.0
113 3T
58 19.3
7 24.0

Source: Author’s Analysis

Out of the total respondents, 28% had no
any form of formal education while abf)‘_“
24% had only primary education. This
shows that a significant proportion of the
victims  of flood (51.7%) were barely
®ducated.  Moreover, 34% of the

67

respondents were civil servants; while,
(36%) of the respondents were artisans. It is
important to not that many heads of
households in the sampled respondents
combined more than one occupation. For
instance, 47% indicated more than one



onupied owwes that were

years;, (52.%% of the houses Were o '“'
with cement blocks, 1t is J‘Iﬁ;xm&‘;
thaat 550l Truses Comystitisted kg 1 ’
houses aliocted by flood a4 me:,;.
indicatid by viciss in bis Wirvey
varied from those with between o and urusnn were Ifﬂfffﬂj ‘wnh ey
(431.7%). The metal WAL g "y
uld and leaking as may e deduced fon
ayc o uildings in Table 1. Mo, they
thisd of the houses have theiy floor ,
with  cartien floor, out of whic
21.%% were not plastered st 441 The b

cupation as their means of liveli ood.

This s a form of adapration sdopi | by

households in most parts of the ¢iy W

custiuon the effect of poverty due b low
4

WEEE Cilner Lo the vl sarvicke or rom

rading activitics, Household sz also

three members W those houscholds with
more than ten members, s all, nous bold
sizes were yenerally larye with %1% - !'all
housholds involved in the suvey boving
e than four members (s 1table 1)

5.2 Characteristios of atfected Suildi: ©s were smtly it family b (35
, Thewe are  house Comtzining
The results presented in ‘T able 2 show that houscholds that were not related by blog

maore than half (53.7%) of the s olds

Table 2: Characteristios of Buildingy Occupied by Kespondents

Characteristics Yrequency  Percentage
YR buﬂdihg e e
(years) 1120 9% 1.6
2130 47 15.7
3144 57 22,3
42 und shvyve 47 15,7
Materials for Cement Plocks 187 62
External wall Concrete $Sricks 12 4.0
Mud bricks 101 33,7
Materials for the fshesy shests 37 12.3
o Meta) sheets 245 417
Tiles I5 5.0
Wood or P hatch 3 1.0
Material  for the ‘[ 61 20.%
floor
Concrete 4% 16,6
Plastered carther oor 127 47.%
Unplastered eart] <1 flooy “ 21.3




meumg Detached house 49 16.3
Multi family house 91 30.3
Separate apartment 24 8.0
Rooms in a large dwell 107 35.7
Others 29 9.7

Nature of Owner occupied 103 343

ownership Family owned 96 32.0
Rented house 93 31.0
Others bl 2.7

Source: Author’s Analysis

The implications of the characteristics
described above for human health are
obvious. The health of households in “sick
buildings’ 1include diseases related to
dampness; such as pneumonia and eye
irritations.

53 Spatial Pattern of
Flooding/Rainstorm incidents in Ilorin

An analysis of the Data obtained from
NEMA office shows that the impacts of the
flooding/rainstorm disaster incidents were
more in the traditional, core areas of the city
going by the number of properties damaged.
This is particularly higher in the frontier
native wards of Ogidi, Oloje and
Ubandawaki. It should be noted that the
traditional, core areas of the city are
characterised by high population and the
people in these areas are most at risk from

environmental emergencies. This is because
basic infrastructures are either not available
or old and weak. The houses are also too old
or are made of low quality materials.

5.4 Health-Related Impact of Floc i and
Rainstorm in Ilorin Metropolis:

Flood events are shown to have a broad

range of health impacts. For ir-tance,

1(3.3%) reported that a case of dr.-wming

occurred in the household during ¢ flood

event while 61 households or 20.3% »ut of
the total number of households sampled in
the survey reported bodily injuries resulting
from their contact with floodwaters. In 197
households or 65.7% of the households used
in the survey, the source of domestic water
supply was disrupted while fresh cases of
diarrhea were reported among children of
141 (47%) households (Table 3).

Table 3: Health-Related Impact of Flood and Rainstorm in Ilorin Metropolis:

. Health Related | Drowning | Bodily Disruption of clean | Fresh  cases of
 Challenges injuries water supplies childhood diarrhe:
\\
~ Frequency 1(3.3%) |61(20.3%) | 197 (65.7%) 141 (47%)

This is in addition to the psychosocial
Sponses to discomforts from danger,
disruptions, jllness, displacements and loss
othousing or business premises to flood and

rainstorms (see also Ahern and Ko ats,
2006, McGranahan, 2007).
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6.0 MULTIPLE VULN l!)RABlLlTlES“
AND INSTITUTIONAL RESPONSE
DURING EXTREME WEATHER
LEVENTS: SOME INFERENCES

A single extreme weather event is‘ 'capable
of generating an interrelated web of impacts
in the social, economic and environmental
sectors of human life. These stressorg are
capable of producing, singl}{ or in a
complex web, health risks in affected
households. For instanée, in addition to the
health risks identified in Table 3, the hfaalth
of people impoverished by floods is ll}cely
to be affected even if they suffer no direct
health effects. More importantly, the flood
events affected both the home and business
premises of people in 87(29%) households.
For this category of people, the flood
destroyed both the immediate means of
livelihood as well as the available option for
adaptation in terms of economic response to
the disaster. Moreover, Table 1 shows that
affected houses were occupied by 65.7% or
197 households who were not the original
owners of the houses. This category of
people was faced with the challenge of
getting a new accommodation without gz
refund of the rent paid on the previous
house (where this was the case). The
response from the government to cushion
the effect of the disaster included
distribution of reljef materials  which
essentially comprised of building materials,
food items and clothing. The target for the
distribution of these materials was owners
of houses and not heads of households, Thig
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The implication of this fop houg
is reflected in the ability ¢ a
health care for householq Mbey i,
disasters like flood. Duye ¢, the eers .
sewage materials during flog dinx |
fecal-oral transmitted diseageg lik; &seS;
and cholera increased o, a ¢
households were barely able t, &
cost of feeding and housiy Org
households or 38% of the tota] ,Samus )
this study changed their healt}, Carsled b
from orthodox care to oOther Optig Oty
were substandard. Indeed, ese Optigs t
particularly risky for illnesseg ik dins ‘
and cholera with characteristic rapiq

and high fatality within 5 short .. U

onset.

7.0 SUMMARY AND CONCLUSION

This  study examined the
vulnerabilities during eXtrem
events in traditional African citi
example of Ilorin metropolis in Nigeria, 7
health challenges arising  frop the,
vulnerabilities were algo highlighteq, 1
study finds that a significant Proportion
the victims affected by flood events we
vulnerable in more than one perspectives
vulnerability. Institutional supports f
victims were also not targeted at the victi
but on the owners of houses

Inultipli
C Weay
€S Using ¢,

. Hence o
few households received the relief materi:
after  flood events.  The phys
characteristics of houses and sod
€conomic

characteristics of househl
combine to increase the vulnerability.
households in the metropolis as the hous!
structures were weak and old while peoj
Were poor and with no regular incor
pPatticularly in the inner city. The he
risks were alsg aggravated through expes
to sewage, collapse of septic tanks as
as the disruption of domestic water sou
Thus cases of diarrhea in children soared

In conclusion, there is some eVideI}:ZS
Support  the argument that dldl
Management response in the city .
addressed  the equity di mensloﬁ I
vuLnerability which suggests that bot



st owmens m}i ~ their onanty
, — e gt of' & SANRIY and thay
el meerd at e Victims g e

:;:M ot ;mhm\‘: ot: all victims ang N\
‘ﬁ‘.\w a;: ‘Ms of \uhmi\ih\\ « The
4 foc s paradigm ShiR is urgent n
s Thas, the impact of climate ¢ we
e o e pospes for poveny
daNOR VIS action i taken t bovame
oonse-capadle. }jms TquIres a focus o
wicng Vuinerability, achieving equitable
ot and imi"\“m? the govermance and
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