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Abstract

Background: Kano Plains, Kisumu County, Kenya experiences more severe river floods which is slow onset and
predictable. The cost of annual relief and rehabilitation measures in Kano Plains alone is estimated at Kshs 57
million or US$ 600,000. This is attributed to the fact that since disasters do not occur frequently, people feel highly
burdened to participate in community-based disaster preparedness activities during normal times when nothing
happens. In this context, perceived risk does not contribute directly to taking protective responses. Thus, the
socio-economic characteristics of the community and how these influence uptake of precautionary measures is
the subject of inquiry in this paper.

Results: The data for the study were collected through a survey of 384 households, five focus group discussions,
and 21 key informant interviews. Descriptive analysis and frequency distribution were used to describe the data.
Chi-Square test to determine the strength of the association between the variables and uptake of precautionary
measures suggests no significant difference between education level and uptake. Binary logistic regression showed
a significant difference on low uptake between those who lived within 2 Kms of River Nyando compared to those
who lived more than 2 Kms from the river.

Conclusions: Findings confirmed that high level of uptake of precautionary measures was dependent on distance,
household composition, income, occupation of the household and social network type. It is hoped that these
findings will encourage the government of Kenya to develop a policy that specifically informs residents of the
flood prone areas on allowable distance from the river to where houses can be erected because some
precautionary measures the households have employed involved moving to higher grounds.
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Background

Over the past decades, the pattern of floods across all
continents has been changing, becoming more fre-
quent, intense and unpredictable for local communi-
ties, particularly as issues of development and poverty
have led more people to live in areas vulnerable to
flooding (Terumoto 2006). Floods are the most re-
occurring, widespread, disastrous and frequent natural
hazards of the world (Aloysius 2012). Flooding
accounts for approximately one third of all natural di-
sasters in both the developed and developing worlds
(United Nations International Strategy for Disaster
Risk Reduction/UNISDR 2012).

According to World Disasters Report (WDR) (2014),
in 2013, floods accounted for 44 % of deaths caused by
natural hazards -more than any other natural hazard, in-
cluding storms, which accounted for 41 %. Almost 100
million people were affected by disasters in 2013 and by
far the worst affected region of the world was Asia with
a staggering 87 % of those affected by disasters in 2013.
Most deaths were caused by floods, and natural hazards
caused losses estimated at 118.6 billion US dollars in
2013, the fourth lowest of the decade.

The potential consequences of floods are profound, par-
ticularly on people in the less developed countries of the
world, such as Africa, Asia, and Latin America (Adedeji et
al. 2012). Almost two (2) billion people were affected by
disasters in the last decade of the 20th century. Eighty-six
percent (86 %) of these were floods and droughts (United
Nations Environment Programme/UNEP 2006). Much of
flooding in Africa has been attributed to global warming
(British Broadcasting Corporation (BBC) 2007 and
National Geographic News NGN) 2007) and this is
characterized by extreme hydro-meteorological events,
which will likely increase in frequency and magnitude due
to climate change.

Most parts of the sub-Saharan Africa (SSA) are vulner-
able to flooding with East, South and Central regions
having the most prevalent flood disaster, followed by
West Africa (Ngoran et al. 2015). Burkina Faso, Chad,
Ethiopia, Ghana, Senegal, Sudan, Togo, Kenya, Liberia,
Mali, Niger, Rwanda, Malawi, Mozambique, Nigeria and
Uganda are the worst hit by floods in SSA, affecting
farmlands, settlements and other ecosystem services.
The worst single flood incidents in SSA happened in
East Africa: one incident in 1997 slew 2,311 people in
Somalia; and another in 1999 affected 1.8 million people
in Sudan. Sub-Saharan Africa’s disaster profile is closely
linked to the vulnerability of its population and economy
and their often-low capacities to cope with natural haz-
ards. For example, in Madagascar, Post Disaster Needs
Assessment (PDNA) indicates some losses were avoid-
able and often caused by weak housing and construction
standards. Following a disaster, poor populations often

Page 2 of 22

have no other option than to carry out sub-standard re-
construction and resettlement in high-risk areas. Most
responses address only one type of hazard or economic
sector such as urban floods in Senegal, or droughts in
Ethiopia. This is approach is comparable to disaster re-
sponse in Kano Plains where a number of projects only
address one type of hazard: floods. In this area, the lim-
ited intervention for disaster risk reduction has consisted
mainly of conventional methods such as structural tech-
niques and the provision of relief (Nyakundi et al. 2010).
This study and Nyakundi et al. (2010) indicate a growing
belief and dependency on technical approach such as
dykes seemingly to be the only method to control the
floods. Awareness of other measures for flood mitigation
such as public education is still very low.

In Kenya, floods are the most common climatic disas-
ters and the leading hydro-meteorological disaster in
East Africa. During the last couple of decades, Kenya
has experienced serious incidents of flood disaster, in
different parts of the country and caused major distur-
bances, destroying property and resulting in loss of life.
Floods occur due to natural factors like flash floods,
river floods and coastal floods. They may also occur due
to human manipulation of watersheds, drainage basins
and flood plains. For example, in some cases floods have
occurred in the river basins even with normal rains be-
cause of excess surface water runoff occasioned by de-
forestation, land degradation upstream. Kenya is affected
by floods following torrential rainfall (United Nations
Development Program/UNDP 2009). These force thou-
sands of people living in the lowlands to move to higher
grounds. The people affected are mostly in western and
Nyanza provinces and in Tana River district.

Regionally, Kenya has a very high hazard risk, standing
at 6.2 % on risk index against Somalia 8.8 %; Democratic
Republic of Congo 7 %; Ethiopia and Uganda 6.4 %;
Burundi 5.4 %; Tanzania 5.3 % and Rwanda 4.1 %. For a
period running 24 years: 1990-2014, its percentage loss
attributed to flood disaster is 71.9 % compared to
drought 17.5 %; and landslide 7 %; while combined eco-
nomic loss attributed to floods stands at 93 % against
199 % of landslide (Kenya Disaster and Risk Profile
2014). Average annual loss as a result of floods was
87.8 % against 12.2 % Earthquake. Floods related fatal-
ities constitute a whopping 60 % of disaster victims in
Kenya (Huho and Kosonei 2014; Otiende 2009). The
cost of annual relief and rehabilitation measures in Kano
Plains alone is estimated at Kshs 57 million or US$
600,000. This is attributed to the fact that since disasters
do not occur frequently, people feel highly burdened to
participate in community-based disaster preparedness
activities during normal times when nothing happens.
Thus, perceived risk does not contribute directly to tak-
ing protective responses.
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In Kenya today- October, 2015, flood is a national
issue and worse with the prediction of El Nifo that is
anticipated in most regions with direct effects of in-
creased surface water levels leading to flooding of low-
lying land and roads, as well as increasing the risk of
groundwater flooding (Orengo 2015). The government
has set aside Kshs 5 billion for exigencies and more than
70,000 National Youth Service personnel will be on
standby in case of emergencies. The funds will be allo-
cated to infrastructure, agriculture and relocation of
people from areas prone to mudslides and floods. The
preparation being undertaken by various counties is to
mitigate the effects of the anticipated El Nino floods
having witnessed devastating floods in the country in
January-April 2015.

In April-May 2015, flash floods hit Kenya, more so in
places that had never experienced floods before. For ex-
ample, Nairobi Central Business District and residential
areas (Kileleshwa, Loresho, South C, Nyayo High Rise,
Clay Works, Imara Daima, and Nairobi West); Narok;
Siaya; Kajiado; Homa Bay and Mandera. The flash flood
had devastating effect on people and property: buildings
collapsed, roads became impassable, and many were in-
jured and died. In Nairobi, a building collapsed in
Mukuru Fuata Nyayo area of South B and the flood also
caused chaos on the city’s roads during the course of the
day. Over 40 people died when a bus was swept away by
a swollen seasonal river at Gaduda, about 35 km from
Mandera Town in mid April. On the 28th April, 2015,
the streets of Narok town were turned to rivers after a
massive downpour killing about 15 people (Breaking
News Kenya 2015). The flash floods that hit various
towns indicate that climate-related disasters are unpre-
dictable and preparation and mitigation are the corner-
stone of management.

There has been and still there is poor drainage in the
slums of Nairobi and the banks of Nairobi river. In
Kibera slums of Nairobi, the confluence between the
Mutoine and Ngong rivers as they flow into the Nairobi
Dam in the east turns into a raging flood plain that
causes destruction to parts of Gatwekera and Kisumu
villages each (Achuka 2015). These rivers have had his-
tories of bursting their banks during the rainy season.
For instance at Magiwa Estate in Mbagathi, the drainage
system that got blocked in May 2015 has not been
repaired and yet El Nifio flood is anticipated any time
now this October, 2015. There is still no evidence of any
preparedness activities carried out in the slum area.
They say they are not moving; waiting for the govern-
ment to offer relief supplies. This behaviour is likened to
the residents of Kano Plains who know very well that a
flood event in the area is very destructive and they
should heed early warning of the impending flood and
move to evacuation centres /to safer grounds but hold
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on till the eleventh hour and publicly announce to the
world that they are in danger. Reports indicate that in
May and June 2015 Nairobi city suffered flash floods
that caught the county government unawares and left a
huge trail of destruction, claiming lives, damaging roads
and property (Achuka 2015).

In Western Kenya, Nyando, Nyakach, Muhoroni and
parts of Kisumu East sub-county are usually affected by
floods (Onyango 2015) and this trend is increasingly be-
coming a major concern to the country’s socio-
economic development due to the substantial economic
and financial losses incurred to respond to frequent
flood disasters (Otiende 2009). The most affected areas
are the low lying areas of the country located in Kenya’s
five drainage basins with Lake Victoria Basin being the
most affected. In Nyando sub-county, Kisumu County,
River Nyando in Kano Plains, which is located within
this basin, is notorious for bursting its banks during the
rainy season from March to May and September to Oc-
tober every year. During this season of perennial floods
rains can assume deluge proportions within certain
areas, such as the delta of the Nyando River, where the
equivalent of two months’ rainfall can be experienced
within a 24-h period. Kano Plains which is located in
Western Kenya (Fig. 1) is however characterized by
broken low ridges and river valleys further extends deep
into Kisumu East sub-county in Kisumu County
(Ocholla 2010). This region of land formation in the
lower course of Nyando River covers approximately
50 % of the Nyando sub-county (Ongor 2007). The
Floods, from the spills of river Nyando and small rivers
such as Ombeyi, Awach Kano, Nyaidho, Ang'wecha and
Kibos in Kano Plains, occur annually and the cost of
moving people from one area to another and of other re-
lief efforts is quite high. During such events, public
institutions have to be closed down. By and large, most
floods in Kenya occur immediately after the droughts
causing devastating impacts (Ocholla 2010). The com-
munity living in Kano Plains, Kisumu County, Kenya,
views their perception and risk to flooding as being
comparatively low (Nyakundi et al. 2010). In as much as
River Nyando and other rivers in Kenya have a history
of flooding during the long rains, no meaningful flood
control measures have been taken (Otiende 2009). Kenya
is still at the formation phase in the development of
strategies to cope with floods. It is still in the process of
harnessing the benefits from the rivers, the floods and
the floodplains by farming the fertile soils, irrigation and
fishing (Bakibinga-Ibembe et al. 2011). Though literature
search in Kenya and the world reveals that mitigation
studies and work are continuously going on towards
addressing the flood problem in the flood prone areas in
Kenya, concentration of population around flood-prone
areas and flood-induced damages are continuously



Okayo et al. Geoenvironmental Disasters (2015) 2:26

Page 4 of 22

34°50'0"E 35°0'0"E
. A
o F0°10'0"N
0°0'0" »
T S -
Chemase
——————NMiwani 4
Kibiggn_(‘\\cm\\\\ ’
Ty _ Kisumu M|WANI,\ —
B =7 ano
: y. ~ \ .
Kolwa ;

o —0°10'0"S
©20'0" S »s .

0°20'0"S -

Kiptere

‘ N
. Divisions
Kilometers D
0153 6 9 12 o
Rivers
:l Locations

L)
34°50'0"E

Fig. 1 Map of study area: Three Divisions of Kano Plains in Kisumu County. Source: Modified from GOK (2009). The study is Kano Plains in three
divisions: lower Nyakach, Nyando and Miwani of Nyando sub-county in Kisumu County (Fig. 1). Nyando sub-county in Kisumu County falls within
the Lake Victoria lowlands and floodplains region. The sub-county lies between latitude 0° 00 (the equator) and 0° 25' South, and between longitude
34° 45’ East and 35° 21" East. The sub-county is surrounded by Lake Victoria and steep hills. It borders Nandi South in Nandi County to the
north, Rachuonyo sub-county to the south, Kisumu East sub-county to the west and Kericho sub-county to the east (GOK, 2009). Nyando
sub-county has a small shoreline to the southwest where it touches Lake Victoria. The sub-county covers an area of 1,168 km? including

71 km? of the lake water surface. Kano Plains lies between latitudes 1° 30'N and 0° 05'S and longitudes 34° and 35° 50°E. The lowest altitude is
the same as the surface level of Lake Victoria, which is 1,134 m above sea level. A vast lowland flat area, geographically referred to as Kano plains, stretches
in the middle of the sub-county while hilly terrains stretch in the northeast and the south. Kano Plains that lies in a depression is part of a large lowland
area that forms the floodplain of the Nyando River. It borders the Winam Gulf: a protruding part of Lake Victoria, at the end of which is Kisumu Town
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increasing (Masibayi 2011). According to Nyando Dis-
trict Development Plan 2008-2012: Kenya Vision 2030
Towards a globally competitive and prosperous Kenya
by Ministry of Planning and National Development
GOK (2009), Miwani and Nyando divisions have the
highest count of poor people. Poor agricultural technol-
ogy, lack of proper storage, frequent floods, low wages,

unemployment, lack of markets for the rice, the impact
of HIV and AIDS (with 29.4 % infection rate) and low
commodity prices are some of the factors that aggravate
poverty in the areas. According to Kenya National Bur-
eau of Statistics-Keeping you informed Economic survey
2014 by Ministry of Planning and National Development
GOK (2014), the poverty gap (how far off individuals are
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from poverty line) of Kisumu County is 9.0 % against a
total population of 951,587. This means therefore that it
is not easy to convince a poor person to listen to infor-
mation about and take actions to minimize losses as a
result of flooding.

Thurairajah et al. (2010) assert that many nations carry
out actions that are related to elimination or reduction
of the probability of the occurrence or reduction of the
effects from unavoidable disasters, the lack of incorpor-
ation of the local conditions and vulnerabilities act as a
hindrance to their success. This bespeaks the need to in-
clude local knowledge and skills from specific communi-
ties in disaster prevention activities.

MacLeod (2003) recommends that involving commu-
nity members, not only increases the likelihood of in-
creased action by communities to help mitigate flood
disaster, but also brings communities together to address
flood issues cooperatively. In the event of a flood, co-
operative actions among communities can lead to a great
probability of decreased damage, deaths and economic
devastation in the affected communities.

Opondo (2013) findings reveal that many of the coping
measures at the household level such as selling of prop-
erty and reliance on support from public and private
agencies, and temporary relocation and migration, are
erosive as they have negative long-term effects on house-
hold livelihood sustainability. He recommends that in-
terventions such as construction of dams and dykes
could benefit from the wealth of traditional knowledge
accumulated over the years by the local communities.

Nyakundi et al. (2010) and Shen (2010)) findings on
flood risk perception studies in rural and urban settings
respectively conclude that perception of risk is influ-
enced by several variables, most notably past experience
of major floods and having survived them. There exists
an excess of confidence in structural measures which
has made the residents underestimate the impact of
accumulating risk and biased the decision-making process.

Parker, Priest, and Tapsell (2009) correlate socio-
economic variables to flood warning response. For example,
tenure or ownership usually influence householders’ and
business owners’ response. Apart from the patchiness in
geographical coverage, they further cite age, gender, educa-
tion level and socio-psychological processes as variables
affecting flood warning response.

In 2010 flash floods that hit Lower Nyakach and
Nyando divisions badly, Kenya Red Cross Society
(KRCS) advance team from Nyando branch and the
Provincial administration conducted a rapid assessment
and at the same time activated the sensitization cam-
paigns for people to move to higher grounds for those at
risk of the flash floods. The team, through the KRCS,
distributed food and non-food items to the displaced
families as an emergency intervention. It is understood
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that emergency intervention by the KRCS encourages
the inhabitants of the flood-prone Kano Plains to rely on
hand-outs instead of preparing to be resilient to the
flooding events.

Denga (1990) affirms that people continued to occupy
the flood plain as all or most of their economic activities
were centred there - including fishing, irrigated rice cul-
tivation and other cultivation. Other factors which affect
individual adjustment include income levels, hazard ex-
posure and levels of education. It is assumed that the
flood-affected people already know how to mitigate
flooding effects; but the benefits of flood-prone Kano
plains outweighs the negative effects. Therefore, know-
ledge of flooding events and attitude change that influ-
ence appropriate practice(s) is paramount if mitigation
measures can be sustained. The study thus, explores the
socio-economic characteristics of the community that
determine uptake of precautionary measures to mitigate
flood disaster. The socio-economic characteristics ex-
plored here are education level of household, marital
status, household composition; proximity to River
Nyando, income level and occupation, and social net-
work type one belonged to.

Methods

This study was intended to examine the socio-economic
characteristics of the community that determine the
ability to uptake precautionary measures to mitigate
floods in Kano Plains.

The study also explored the precautionary measures
the community undertook after learning about the threat
of floods. The measures included removing family, going
to evacuation centres, remove household items, alert
neighbour, put domestic animals to safety and evacuate
to higher grounds among other measures.

Data collection

The research findings in this paper were obtained from a
household cross-sectional survey through use of ques-
tionnaires conducted among a predetermined sample of
384 households spread across three divisions: Miwani,
Nyando and Lower Nyakach of Kano Plains, Nyando
sub-county (Fig. 1). The divisions were selected purpos-
ively based on geographical location (nearness to River
Nyando that spills its waters) and flood experience.
Multi-stage random sampling and proportionate sam-
pling were used to select the clusters in the three divi-
sions. Through purposive sampling, the interview
schedule mainly focused on the heads of the households
(either male of female). The respondents consisted of
534 % (203) males and 46.6 % (181) females from
15 years and above. The mean age of the respondents
was 39.3 years. Focus Group discussion was used to
collect qualitative data from 6 village elders and 32
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participants from community-based organizations (2
women and 2 youth groups).

Purposive sampling was also used to select key infor-
mants who included officers from government offices
(at the sub-county level): County Disaster Committee;
schools, local administration, government ministries; Non-
Governmental Organizations-NGOs (Kenya Red Cross,
Victoria Institute of Research and Development (VIRED),
Japan International Cooperation Agency (JICA); Faith
Based Organizations (FBOs); and Community Based
Organizations (CBOs)- youth and women groups with the
richest source of information. Questionnaire instrument
used in this study was adopted on the assumptions of Rea
and Parker (2012) that contend that surveys using ques-
tionnaires are the most widely-used data-gathering tech-
nique in research and can be used to measure issues that
are crucial to the management and development of human
resources, such as behaviour, attitudes, beliefs, opinions,
characteristics and expectations. Questions about marital
status, the highest level of education attained, occupation,
income level per month, ownership of household goods,
flood experience, loss incurred as a result of last floods,
closeness of main house to river Nyando that floods peren-
nially, whether they worry about floods or not and social
network type one belonged to were asked to ascertain the
socio-economic characteristics of the community. A ques-
tion on what precautionary measures the household
undertook after learning about the threat of floods (14
statements) was asked and respondents were to check only
the appropriate actions they undertook as summarized in
Table 1.

The outcome of interest of the study was flood mitiga-
tion which was based on level of precautionary measures
undertaken by households after getting warnings/educa-
tion about flood mitigation. Fourteen (14) actions/mea-
sures were used to calculate the household score
whereby, if the correct action was taken, the score was
=1, otherwise, any wrong action was given = 0 (Table 2).
The higher the score, the higher the uptake of precau-
tionary measures, and vice versa. A cut off between 0
and 14 was used to classify the scores into high and low.
A high uptake was a score from at least 7 and above.
Below 7 was low score. A cut off of 7 points was arbi-
trarily selected as the mid-point between 0 and 14 which
was the maximum point achieved by households. This
resulted in a binary dependent variable of high and low
as summarized in Table 2.

Results and discussion

The socio- economic characteristics that were assessed
were marital status of the households, educational level,
distance of main house to River Nyando, income level,
occupation, household composition, dominant construc-
tion material of wall of main dwelling unit and social
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network type. The study analyzed the results among the
respondents with low uptake of precautionary measures
to mitigate floods as outlined in Table 3 and explained
in the following sub- sections.

Educational level

The results of the highest level of education interrogated
among those with low uptake showed that 68.2 % (73) was
secondary level, 66.7 % (6) post-secondary, 66.2 % (53) no
education, and 54.2 % (84) primary. A chi-square test con-
ducted revealed that high level of uptake of precautionary
measures was not dependent on education level of the
households (p = 0.094) and dominant construction mater-
ial of wall (p = 0.531), but on four factors: closeness of the
main house to River Nyando (p = 0.007), level of income,
occupation of household respondent, and household com-
position all were statistically significant (p = < 0.0001) as
outlined in Table 3. The finding means that, by and large,
the respondents were progressive in education but they
were still far away from the higher education which is so
important today to create a knowledge based society.
Omungu (2014) concurs that the community lacks aware-
ness on flood disaster.

Education is a powerful driver of development and
one of the strongest instruments for improving well-
being. So, in this study, when one takes precautionary
measures, then you are concerned about your well-being
and consequently, your personal development.

Table 1 Precautionary Measures undertaken by respondents
1.Yes 2.No

Action taken, If
Yes,' score=1 and
If ‘No' score =0

No Question item

1. Move family to another location
Call evacuation centres
Call the police
Safeguard house

Remove household items

2

3

4

5

6.  Alert the neighbour
7. Put domestic animals to safety

8. Put valuables to safety

9. Keeping belongings at the high places

10. Make trenches in front of the house

11. Store food grains

12. Make houses with wooden logs

13. Make small dams at the entrance of the house

14. Plant trees at the river banks

Source: Field work (2014)

Fourteen (14) actions relating to the precautionary measures were used to
calculate the household score whereby, if the correct action was taken, the
score was =1, otherwise, any wrong action was given = 0. The higher the score,
the higher the uptake of precautionary measures, and vice versa
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Table 2 Frequency for Uptake Scores
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Score Frequency Percent
0.00 44 11.5 ™
1.00 3 8
2.00 7 1.8

Low uptake | 3.00 13 3.4 >_
4.00 23 6.0
5.00 62 16.1
6.00 91 23.7
7.00 65 16.9 J
8.00 39 10.2 —
9.00 23 6.0

High Uptake | 10.00 7 1.8
11.00 2 5
12.00 I 3 —
13.00 2 5
14.00 2 5
Total 384 100.0 —

Source: Fieldwork (2014)

Gichere et al. (2013) affirm that Nyando had the high-
est percentage (20.8 %) of uneducated in the flood-
prone regions of Rarieda, Budalangi and Nyando). The
low education level of the respondents in this study is a
common feature of rural households in Kenya National
Bureau of Statistics (KNBS) 2010). The finding on
education level in this study means that education
advocated for by Dufty (2009), and Hyogo Framework
for Action (HFA) are lacking, and should therefore be
a priority in this region because education plays a
critical, and in some cases, only method to mitigate
the impacts of natural hazards. A strategy to promote
education in the rural setting should be embraced
forthwith.

This finding supports Reynaud et al. (2013) that the
socio-economic variables characterizing households
play only a minor role in flood protective behaviours.
Educational level is found not to be significant, simi-
larly, household’s income and age. However, they assert
that flood experience is a significant driver of flood
protective behaviours. In particular, being flooded re-
sults in a higher probability of moving to another area
and, for farmers, in a higher number of self-protection
strategies. Being evacuated increases floor elevation
and the likelihood to move to another area. A trau-
matic experience such as being evacuated is shown to
have an impact on some long-term household deci-
sions such as the one to migrate to another area Rey-
naud et al. (2013. In this study, a flooding event is not

a threat to initiate precautionary measures to mitigate
the impact of the flood.

A Focus Group Discussion (FGD) with St. Rita women
group to ascertain if education has prepared them
enough to mitigate the effects of flooding paints a nega-
tive picture of those charged with the responsibility of
disseminating flood information. They had this to say:

No, floods is with us, it is part of us. Even those who
enlighten people on flood mitigation do not have the
technical expertise: they have basic education on disaster
management. So, there is nothing we’d say we have
gained from them. We have always lived with floods.

This assertion means that the community is resigned to
the status quo; come floods or no floods. So whether you
are educated or not does not influence one’s uptake of
precautionary measures.

A number of other researchers find no association
between education and preparedness behaviours (Lindell
and Hwang 2008; Karanci et al. 2005). They assert that
higher levels of education are associated only with pre-
paredness activities related to obtaining knowledge and
skills, such as first aid or fire control. Paul and Bhuiyan
(2010) indicate that in Bangladesh, higher education levels
are negatively associated with preparedness activities,
suggesting that individuals with higher incomes typically
live in newer housing designed to be earthquake-proof
and therefore do not take as many preparedness actions.
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The finding on educational level in this study contra-
dicts Brody, Kang and Bernhardt (2010). Among other
socio-economic characteristics of the two groups, educa-
tion was found to be a major driver of non-structural
mitigation (p =0.001). They argue that a more educated
public may be more receptive to strategies that involve
information dissemination, training, and voter-supported
projects. They further ascertained that the education
level of community residents also drives the
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implementation of nonstructural flood mitigation tech-
niques since they are likely to be more aware of the
long-term benefits of nonstructural approaches and the
past failure of structural approaches.

These results have important implications for the
modification of programmes for targeting sustainable
behaviour change which is more likely to reduce the im-
pact of future floods. It is important to note that educa-
tional level of this community does not necessarily result

Table 3 Socio-economic characteristics of households and association with uptake of precautionary measures

Factors Responses Low level of uptake High Level of uptake P value
n (%) n(%)

Highest level of education None 53(66.2) 27(33.8) 0.094
Primary 84(54.2) 71(45.8)
Second