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Floods continue to be the most devastating natural disasters,
whose frequency and intensity are increasing due to
climate change. Extreme floods have posed significant
risks to most parts of Kenya making it one of the
most flood-prone country in the world. As such, disaster
resilience projects are important to reduce the impacts
of extreme flood events to vulnerable communities. The
flood risk analysis approach aims to provide essential
information for formulation of disaster prevention policies
and decision-making processes for disaster risk reduction.
The Kenya Red Cross Society through the International
CentreforHumanitarianAffairs(ICHA),hasbeenimplementing
the Innovative Approaches for Response Preparedness
(IARP) project, which seeks to reduce the impact of
climate-related disasters on vulnerable communities through
an Early Warning Early Action system. The project employs
the innovative Forecast Based Financing (FbF) approach
to access humanitarian funding based on forecast information
and risk analysis.

Our risk analysis follows a multi-parametric approach;
a cross sectional analysis of historical flood impacts,
consultations with experts in a Technical Working Group,
analysis of openly available data on flood exposure, vulnerability
and lack of coping capacity to understand the flood
prone areas, impact levels and elements required to implement
anticipatory actions. The results showed, that the western
region has high flood exposure while most part of North-
Eastern and Coastal areas have high vulnerability risk
index. Combination of the two risk components indicates
that Western, North-Eastern and Coastal regions, had
the highest flood risk index. The results of this study
contribute to the understanding of flood risk and demonstrate
that the risk-analysis method can be used to identify,
assess, and coordinate early actions that mitigate the
impacts of floods.
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In recent years, there has been considerable progress
in weather and flood forecasting, however, floods
still cause widespread devastation often resulting in
high socio-economic impacts. In Kenya, flash floods,
coastal floods, and river floods are observed in
several parts of the country almost every year
(MacLeod et al., 2020; Weingärtner et al., 2019). So
far in 2020, flooding has been reported in over
three quarters of Kenya’s counties (OCHA, 2020).
This trend may worsen in severity and intensity in
the future, due to the effects of climate change
and other factors (Ayugi et al., 2020). For instance,
in March-April-May (2020) season over 252,384
people were directly impacted by floods
(KRCS,2020). This happened barely three months
after the same families were impacted by the
October-November-December (2019) season that saw
over 330,000 households affected, resulting in more
than 130 deaths (UNICEF, 2019). According to the
Intergovernmental Panel on Climate Change (IPCC),
global climate change is projected to alter Kenya’s
climatic condition with wetter seasons being
experienced in the short rains of OND, hence
increased flooding. Therefore, impact-based forecasts
are crucial as they enhance the reliability of Early
Warning Systems (EWS) since they provide
information needed to act before disasters thus
minimizing the adverse impacts(WMO, 2015).
Impact-based forecasting translates the meteorological
and hydrological forecasts into potential impact on
people and their livelihoods (GFDRR, 2016). This
provides critical information that supports decision-
making and planning. Impact-based forecasting is one
of the crucial elements of the Red Cross Red
Crescent Forecast-based Financing systems.

In a quest to achieve the goals of the Sendai
Framework for Disaster Risk Reduction (SFDRR)
2015-2030 (UNISDR, 2015) humanitarian actors have
shifted gear in their disaster risk reduction efforts,
towards anticipatory action largely referred to as
forecast based financing (Wilkinson et al., 2020).
Forecast-based financing (FbF) provides a system
where humanitarian needs can be quantified before a
disaster, based on credible weather forecast and risk

analysis. Given the innovative potential of FbF in
protecting lives and livelihood of the vulnerable
communities, within the Red Cross Red Crescent
movement, most national societies with the example
of Kenya, Uganda, Ethiopia and Bangladesh Red
Cross societies are implementing the approach.

Forecasting is one of the key prerequisites in
achieving the fourth priority of Sendai Framework,
enhancing disaster preparedness for effective response
and to ‘Build Back Better’ in recovery, rehabilitation
and reconstruction. Recognizing the window of
opportunity that exists between when the forecast is
released and when the hazard occurs. By harnessing
technological advances and geoformation data, is able
to anticipate ‘who’ and ‘what’ will be at risk and
the resources needed for humanitarian assistance.
Investing in preparedness results in greater value and
also reduces the emergency response costs. According
to UNICEF and WFP, the average return on
investment on investments in humanitarian
preparedness interventions in high-risk environments is
over 200% (UNICEF, 2015). Early preparedness
investments can substantially reduce response costs
resulting in better outcomes for those most in need
and humanitarian actors. As such, FbF adopts the
use of pre-committed finances in implementation of
Forecast- based Action (FbA) prior to a disaster,
not only to reduce the cost of emergency response
but also to reduce the impacts of the disaster to
the affected communities. FbA is integrated into the
Disaster Relief Emergency Fund (DREF) which
allows allocation of financial resources before the
disaster along with specific threshold that triggers
the implementation of early actions.

Background

1.0 Introduction
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The Sendai framework underscores the role of knowledge in risk
interpretation, informed decision making and coordinating actions
disaster mitigation (UNISDR, 2015). Risk knowledge
encompasses recognition of disasters, including hazards, exposure,
vulnerability and capacities of persons, communities and other
elements at risk of a hazard. Therefore, disaster risk knowledge is an
impetus for resilience. This makes risk analysis vital not only in
identifying vulnerable communities, but also in guiding the risk
policy-making process. After forecast has been released one would
ask who is at risk? This also makes risk knowledge a key prerequisite
in FbF, in understanding who and what is at risk and to inform early
actions for preparedness.

Following the SFDRR, risk is composed of three elements:
Hazard-event that cause loss, exposure- people; infrastructure,
assets being near the hazard and vulnerability - conditions

determined by physical, economics and environmental factors
which increase the susceptibility of individuals to the impacts
caused by the hazard. The risk is derived using a multiplicative
equation where each component is treated equally.

Key aspects of FbF in risk scenarios, i.e. understanding risk in all its
dimensions; exposure, vulnerability, coping capacity and the
environment (WMO, 2015). As highlighted in the SFDRR
(UNISDR, 2015b), risk information is useful for pre-disaster
assessment, prevention and mitigation and in formulating
anticipatory actions.

Flood Risk =

x-min(x)
Hazard & Exposure + Vulnerability + Lack of Coping Capacity
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Kenya is characterized by a rapidly growing population, from about 37.7 Million in 2009 to 47.6 Million in 2019 (Kenya National Bureau
of Statistics, 2019) and a relatively low resilience to climate change and variability. Climatologically, it is characterized by complex climatic
variability that vary from season to season, year to year, and decade to decade (Nicholson, 2017). This is influenced by both natural factors
such as varied topography, movement of the Intertropical Convergence Zone among other human-induced factors such as population
pressure on natural resources. Most part of the country experience two rainy seasons; March -April- May long rains and October-
November-December’s short rain.

Kenya mainly experiences both Pluvial and flash floods. Flash floods mostly occur in towns such as Narok and Nairobi while Pluvial
flooding occurs along the flood plains of major rivers such as lower Tana River affecting Garissa and Tana River counties, lower Nyando
affecting the Kano plains and lower Nzoia River affecting areas such as Budalangi. However, human-induced factors such as construction
of dams has led to sprouting of new flood hotspots.

2.1 Study areas

Figure 2: Study area

2.0 Material And Methods
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2.2 Data sets used

2.3 Choice of flood impacts.

This study utilized hydrological models from European Centre for Medium-Range Weather
Forecasts (ECMWF) and openly available data on elements exposed and vulnerability to
derive the vulnerable communities. Table 1 provides a summary of the datasets used in the
study.

Data products Source An access link
2 year return
period(rtp)

ECMWF ftp://ftp.ecmwf.int/pub/

5 year rtp ECMWF ftp://ftp.ecmwf.int/pub/
25 year rtp GloFAS https://www.globalfloods.eu/glofa

s-forecasting/#
Historical flood
impacts

Media and DREF
reports

Population and
Settlement layers

CIESIN Columbia https://ciesin.columbia.edu/data/h
rsl/

Roads Open street map https://www.openstreetmap.org/
Health facilities ESRI EA http://kmhfl.health.go.ke/#/home
Schools Kenya open data

initiative
https://hub.arcgis.com/datasets/66cfcf6
d3724405bb15b0099faa46142_0/data

Boreholes WRA Not Applicable

In understanding historical flood impacts, systematic
data collection on past flood events from media reports,
documentary sources, Kenya Red Cross (KRCS)
Emergency Appeals and DisInvetor was done and the
data stored in an impact database, that was later
structured and analysed in both tabular and GIS
platforms to get insights on major flooding events,
impacts associated with these events and frequency of the
impacts.

The historical flood impacts analysis results were pitched
to the Technical Working Group(TWG) committee.
The committee longlisted flood impacts from the
historical flood impacts analysis. The list was later
synthesized by the committee using the pairwise ranking
methodology applied by the TWG members, and the
results discussed to get consensus. The priority impacts
were validated during discussions with KRCS Regional
Managers, to ensure that the impacts matched with what
is experienced on the ground. Further validation was
done during the National Dialogue Platform on Early
Warning Early Action (EWEA) in Kenya.

Figure 3: Participants engaging in prioritization of flood impacts during the
National Dialogue Platform on EWEA in Kenya.
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2.4 Linking of the priori�zed impacts to the exposure elements

2.5 Choice of flood hazard

2.6 Exposure analysis

Exposure is an essential component of flood risk that looks at people or assets affected by a hazard. In order to identify and quantify
the impacts, the prioritized floods were linked to their respective exposure elements. This was done through TWG committee and
validated by the KRCS regional managers. This was later used to define early actions to be implemented for each of the prioritized
flood impact.

The concept of the return period is crucial to the analysis of
extreme climatic events and implementation of early
actions, it refers to the unconditional waiting time until an
exceedance event (Messner et al., 2007; Penning-Rowsell et
al., 2010; Ward & Moel, 2011; Read & Vogel, 2015). As
such, the choice of extreme events was derived based on
return period. Return period is the average number of years
between occurrences of two successive events with an
identical magnitude (Grounds et al., 2018). The return
period (rtp), is denoted by symbol T and is expressed in years
as shown (equation 2) on the side.

Where, T-year return period means it has a probability of
1/T of occurring in any given year. This is usually confused
for (the probability of such a flood happening once every T
years).

Exposure is often used to describe the susceptibility of a region to flood damage and provides information on elements and
assets located in the areas at risk of flood inundation. The flood hazard was overlaid with the exposure elements identified by
the TWG committee. The degree of exposure of each of the identified element was calculated based on its proximity to the
flood hazard, where elements within the flood hazard were at high risk while those not within were at low risk. Elements at
high risk were extracted and summed up at ward level.

The sum of each of the extracted elements at ward level, were normalized using the Min -Max method, to a scale of 0 to 1.
Normalization allows adjusting a series of values using a transformation function to make them comparable with certain
specific reference points (Casadio Tarabusi & Guarini, 2013). Where 1 was given to wards with the highest number of
exposed elements and 0 to wards with no exposed elements (equation 3).

After achieving a standardized scale for each of the identified element, they were further weighted based on their level of
impact to the vulnerable communities. The weighting of the elements was done through an extensive consultative forum by
the TWG committee. Population and settlements were weighted heavily, both had a weight score, at *0.35, while other
elements were weighted as follows: health facilities *0.1, schools * 0.1 and boreholes * 0.1. The weighted elements were then
summed up to produce an overall exposure map at ward level. The ward with highest elements at risk of flooding had a
maximum value of 1 while the ward with no elements at risk of flooding had zero (0) as the minimum value.

A significant flood event where KRCS applied for an
emergency appeal was derived from the developed impact
database. Using historical archives of Sentinel 1A and 1B
satellite images, a flood extent map for the said period was
developed which was then compared to the 2, 5, 20,25 and
100-year return period(rtp)s flood extent layers. The flood
return period that matched historical flood extent layer was
adopted for which the exposure elements would be derived.

Return period equation:

Min-Max standardization formula:

p = 1/T

x' = x-min(x) / max(x)-min(x)
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2.7 Vulnerability analysis

2 .8 Flood risk index map

Vulnerability analysis is an essential component of flood risk in identifying the populations, sectors and ecosystems susceptible
to the impacts of floods and their coping capacity to adapt to these impacts. The vulnerability indicators were chosen based
on the identified exposure elements. After undertaking a broad literature review and given the data available, socio-
demographic indicators were selected for both susceptibility and coping capacity analysis. Accordingly, population, age, and
gender represent flood susceptibility. For both susceptibility and coping capacity sub-components, physical, social,
environmental and economic factors. The choice of the vulnerability indicators was based on factors that make each of the
exposed elements vulnerable. These factors were summarized Table 2 and later pitched to the TWG committee.

Risk is composed of three elements: hazard and exposure, vulnerability and lack of coping capacity. The three components are
combined using a multiplicative equation where each component is treated equally (equation 1): As such, exposure and
vulnerability map were combined to produce flood risk map. The map was produced at ward level and scaled to a scale of 0-1
where wards at high risk had a maximum value of 1.

The identified vulnerability indicators were normalized
using the Min-Max method (equation 3) to achieve a
standard scale of 1-0. The normalized indicators were then
weighted based on their level of influence. The weights were
developed based on expert judgment by the TWG
committee in a multistage process. Poverty levels and age
were weighted more heavily in the weight score, at *0.5 and
*0.2, respectively. The respective weights were assigned as
follows: wall and roof type *0.1; access to road/infrastructure
*0.1, and access to improved water sanitation *0.1.

The weighted indicators were then used to develop a
composite index indicative of the overall vulnerability to
flood impacts at ward level. Where, ward with highest
vulnerability risk index had a maximum value of 1 while the
ward with least vulnerability index had a (0) minimum value.

Exposed elements Vulnerability indicator
Population Poverty headcount

Age (Over 65 years and under five years)
Gender

Houses Wall and roof types
Roads Type of road
Schools School density in flood exposed areas
Health facilities Health facility density

Travel times to the nearest city/towns or healthy facility
Sanitation facilities (toilet,
sewerage)

Access to improved sanitation

Water pans and boreholes Access to improved water sources
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Figure 4: Flood impacts recorded in Kenya (N = 1565)

Figure 5: Results of the Mentimeter survey on flood impact prioritisation

3.1 Iden�fica�on and priori�za�on of flood impacts to address

Historical data shows that, from 2001 to 2019, there were direct and indirect impact of floods. Death accounted for 32% of all
the reported harmful impacts, household displacement (15%) and destruction (11%), and flood-related physical injuries
(6.4%). Other impacts reported include, loss of crop and livestock, schooling disruption and damage to infrastructure. The
overall impact of flooding on human populations is summarized in Figure 4.

After identification of the impacts, experts drawn from key
ministries in the TWG committee and the National Early
Warning Dialogue, held discussions on the basis of the
disaster risk triangle (hazard, vulnerability and exposure)
concept to rank the 11 flood impacts based on their severity
for which early actions would be implemented. Therefore,
prioritization and development of early actions was

determined in a participatory manner on the basis of
consultation. As illustrated in Figure 5, death and injuries
were ranked as the major impacts, followed by displacement,
while, disruption of critical services and damage to houses
are ranked the third fourth and fifth, respectively. This
implies that the experts regarded loss of life as the most
severe impact o as compared to the other impacts.

3.0Results
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3.2 Linking of the priori�zed impacts to the exposure elements

3.3 Choice of flood hazard

Table 3 presents the linkage of the prioritized impacts to their respective exposure elements. Deaths and people injured was linked to
population distribution, displacement of people, destruction or damage to houses was linked to settlements, disruption of critical services
was linked to roads, schools and health facilities and outbreak of water-borne/vector diseases was linked to boreholes.

The rationale for the choice of flood hazard was based on the significance of the impact, frequency of the flood event, information quality
and completeness, amongst other factors considered by the TWG. Figure 6 is a snippet from the flood impact database showing an example
of major flooding event, the areas impacted during the May-June period when KRCS applied for an emergency appeal. A flood extent map
of Tana River, one of the flooded areas was derived from the satellite images which was then compared to 2, 5, 20,25 and 100-year return
period(rtp) flood extent layers.

Figure 7 shows a comparison between the past flood event and a 2-
year return period of the same area and resolution. The first map on
the left is a sampled past flood event from the impact database
(figure 7) that occurred on 4th May 2018 in Tana River, Garsen,
derived from UN Operational Satellite Applications Programme
(UNOSAT), while the map on the right is a flood extent map
derived from the 2-year return period of the same area. As shown in
the map, the past flood extent map corresponded to the 2-year

return period based on the similarities with the flood extent, which
was almost similar.

Although the past flood extent, derived from UNOSAT coincided
with the 2-year return period flood, the flood impacts differed. The
2-year return period underestimated the flood impacts as compared
to the recorded flood impacts. In such, the 5-year return period was
adopted, which coincided with the flood impacts recorded, to
depict an extreme event which the project aimed to address.

Prioritized Impacts Exposure elements
Death/people injured Population
Displacement of people, destruction or
damage to houses

Settlement/houses

Disruption of transport/inaccessible roads Roads
Disruption of schools Schools
Disruption of health facilities Health facilities
Outbreak of waterborne and vector
diseases

Boreholes

Table 3: Linking of the prioritized impacts to their respective exposure elements

Table 4: Major flood events derived from the impact database (Source: authors' database compilation)



14

Occupa�onal Paper Series 7

Interna�onal Center for Humanitarian Affairs

The level of exposure of the five identified exposure elements
i.e. people, houses, roads, schools, health facilities and
boreholes based on the 5-year return period was identified
and aggregated at ward level. The exposure level was based
on the proximity to the flood hazard and the location of the
elements in low-lying reas. Figure 10, shows the

aggregation of the exposed elements by wards. Dark shades
of color represent wards with many exposed elements while
the dark shades represent wards with few or no exposed
elements.

The exposed elements (figure 8) based on 5-year return
period were summed-up (table 4). The results show that in
the event of a 5-year flood event, 2,281,143 people would be
affected, 3,782 km of roads rendered impassable, 379 and

1,347 health facilities and schools disrupted. The tabulation
was also used for formulation of early actions to inform the
Standard Operation Procedures (SOPs).

3.4 Exposure analysis

Figure 7: Past flood event that corresponds to a 2-year flood return period

Figure 8: Exposure of different elements to 5 year return period floods
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Numbers of elements exposed/ return period 5-year return period
Population 2,281,143
Houses 275,968
Roads 3782 km
Health facilities 379
Schools 1,347

Table 4: Sum of the total exposed elements

Equation 4: Exposure combination equation

Figure 9

3.5 Vulnerability analysis

The exposed elements were standardized using the max min method, to a scale of 0 to 1and then weighted based on TWG
discussion based on their level of influence in flood risk mapping. The final equation used to derive the composite exposure
was:

Figure 10 shows the vulnerability indicators used to derive
the vulnerability index map, based on the prioritized flood
impacts. Based on the TWG discussion, 5 vulnerability
indicators were chosen from the developed vulnerability
table (table 2). These were: Age under 5 and over 65, poverty
incidence, wall type and roof type, access to road/
infrastructure and access to improved sanitation.

The five vulnerability indicators were combined into a
composite vulnerability index using the equation below
(equation 5) to produce a composite vulnerability index
map:

Figure 9 shows the overall exposure index to floods at
ward level derived from equation. Dark shades of colour
represents wards with highest exposure index while light
shades of colour represents wards with low exposure
index.

The map indicates wards with the highest exposure index:
Ahero, Kobura and Kolwa in Kisumu and Labisgale in
Garissa.

Equation 4 above is the final equation developed from standardization and weighting of the variables to get come up with
composite exposure index for all the wards.

Exposure = 0.35*settlements + 0.35*population + 0.1*Boreholes + 0.1*Health facilities + 0.1*Schools
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Figure 10: Vulnerability indicators from Community Risk Assessment Dashboard

Equation 5: Vulnerability combination equation

Figure 11: Overall vulnerability map

Vulnerability= 0.1*Age U5 + 0.1*Age over 65+ 0.5*Poverty+ 0.1*Wall type and roof type
+ 0.1*Access to road/infrastructure+ 0.1*Access to water and sanitation

Figure 11 shows the overall vulnerability index at ward level derived
from equation 5. Dark shades of colour represents wards with the
highest vulnerability index while light shades represent wards with low
vulnerability index.

Wards with the highest vulnerability index were: Wayu in Tana River,
Mwereni and Ndavaya in Kwale, Gither in Mandera and Mosiro in
Kajiado.
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3.6 Flood risk index map
The overall exposure index map (figure 12) and the vulnerability index map (figure 11) where combined using (equation 6)
below to produce the flood risk map. The risk index map highlights the levels of risk potential at the Ward level and could act
as decision support tools for development of adaptive measures.

Figure 12 shows the overall flood risk map derived from
(equation 6). The dark colours represents wards at high risk
of flooding while wards with light shades of colour
represents wards at low risk of flooding.

Wards at high risk of flooding are Ahero, Kobura Kolwa
East and Kolwa Central in Kisumu, Labisgale in Garissa and
Elwak in Mandera.

Multi-hazard combination: Flood risk = Exposure + Vulnerability

Figure 12: Flood risk map
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Flood mitigation and risk management strategies are usually based on flood risk
assessments. However, time and again most of the flood risk assessment focus on just a few
elements of exposure and disregard other elements that form critical component in
exposure analysis. The objective of this paper was to understand the variability of exposure
components across the country. The risk analysis is based on a historical flood data,
hydrological models on flood inundation, overlaying of the exposure and vulnerability maps
to derive flood risk maps.

Results of the exposure analysis indicate that Ahero, Kobura, Kolwa Central in Kisumu and
Labisgale in Garissa wards, had the highest exposure index. On the other hand, Wayu in Tana
River, Mwereni and Ndavaya in Kwale, Gither in Mandera and Mosiro in Kajiado, wards had
the highest vulnerability index. This shows that the western part of the country is more
exposed to floods due to environmental factors such as proximity to lake basin. Previous
research (OCHA, 2020) suggests that the unprecedented rise of Lake Victoria's water levels
has increased the frequency and severity floods in the Western Kenya region. Inadequate
resources to cope with floods emergencies continue to hinder early action, risk and
resilience in the Eastern and other parts of the country (MoALF, 2016; Senaratna et al.,
2014).

Results of the flood risk maps derived from combining exposure and vulnerability index,
show that Ahero, Kolwa East, Kobura and Kolwa Central in Kisumu and Labisgale in
Garissa wards, had the highest flood risk index. These wards are located in predominantly
flood-prone areas. For example, during the March-April-May(MAM) 2020 season, floods
caused havoc in Ahero leading to rice-crop loss of about KES 800 billion (Kenya News
Agency, 2020). Such flood-related crop losses severely affect the most vulnerable members
of the community. Thus such natural disasters affect the most vulnerable members of the
community who are poor and diminishes their adaptive capacity.

Based on the overall flood risk index, the Western, North-Eastern and Coastal parts of the
country fall into the high risk index category. Kisumu County substantially had more wards
with high risk index, these include; Ahero, Kolwa East and Central and Kobura, followed by
Labisgale in Garissa County, Elwak South in Mandera County, Kipini West in Tana River
County, Garashi in Kilifi County and Lakezore in Turkana County, respectively.

Flood risk assessment has many uncertainties, that call for diverse modelling concepts in
understanding risk (Fraser et al., 2016). The study also aimed to integrate different
components of risk assessment in understanding the multi-faceted nature of exposure and
vulnerability in developing disaster risk reduction strategies. The results showed that, wards
that had the highest exposure index did not necessarily have high flood risk index. This could
be attributed to the differences in vulnerability index that inform their coping capacity.
Looking at the top three in each category; Wayu in Tana River, Mwereni in Kwale and
Gither in Mandera had the highest vulnerability index while Aheo Kobura and Kolwa
Central wards in Kisumu had the highest exposure index. Consequently, Ahero and Kolwa
East in Kisumu and Labisgale in Garissa had the highest overall flood risk index.

4 Discussion
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Impact-based forecasting and warning services aim to bridge the gap between producers and users of
warning information by connecting and increasing synergies between the components of effective early
warning systems. From the five prioritized impacts several early actions the following early actions are
recommended:

Anticipated changes in weather patterns coupled with extreme flood events, call for humanitarian
organizations to be more resilient through use of integrated risk assessment for accurate targeting of the
vulnerable population before disasters. A possible future extension and application of this methodology
may consider indigenous knowledge which is a critical component in coping response and risk
management strategies.

• Placement of flood markers; Based on the identified flooding spots as per the forecast,
this is a low cost intervention that would see the placement of depth markers that would also
serve as a warning for communities at crossing points.

• Dissemination of early warning messages: This early action aims to warn of an extreme
weather event beyond what is generally undertaken within the regular communication of
forecasts across time frames at national, county and sub-county levels. It will specifically look
at actions taken in advance of heavy rainfall to communicate the potential risk of flooding for
those areas identified as vulnerable.

• Vaccination/treatment of livestock; this would serve to address disease/parasite burden
during/after the shock. This is due to animals being less resilient during the period and also to
prevent loss of livestock from the impacts of the floods.

• Physical evacuation: This action would ensure that people who are at risk of flooding are
able to take shelter in safer areas. The standard state action is to prepare evacuation sites and
to give timely warnings and advisory messages for people to evacuate before floods will hit
and force immediate (disorderly) evacuation.

• Pre-position of items such as Non Food Items (NFIs), Water Sanitation and Hygiene
(WASH) were considered as readiness actions which should be done as a long term measure
and not few days to a disaster event.

5.0 Conclusion and
Recommendations
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