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Executive Summary 
Nigeria has Africa’s biggest economy and a population of over 200 million people. The 
country faces numerous challenges as it struggles to achieve its sustainable development 
goals (SDGs), with flooding one of the most frequent and recurring challenges, having wide-
reaching impacts. Moreover, climate change is set to increase floods through more severe 
and more frequent events, driven by changes in rainfall patterns and intensity, and rising sea 
levels. Climate considerations are currently being embedded in the country’s plans and 
policies, and more recently (mid-2021), Nigeria submitted its nationally determined 
contributions (NDCs). However, embedding climate change into planning, and consequently 
into investment choices, remains challenging with an absence of strategic flood risk 
management adaptation plans and options. 

Mapping the present-day flood risk landscape, this high-level analysis shows that 16 million 
people are currently exposed to flooding (living within the 1 in 100-year floodplain), with 4.2 
million people in urban areas. Rivers, Delta and Borno States each have over 1 million people 
exposed to flood hazards, with the urban exposed population concentrated in Rivers, Delta, 
Lagos and Borno. In terms of GDP exposed, approximately a quarter of the national GDP or 
GBP ~105.5 billion generated is exposed, being within the 1 in 100-year floodplain, with 
around GBP 36.7 billion of this exposure in urban areas. With climate change, these figures 
are likely to increase.  

Assuming the floodplain remains undefended, expected annual damages (EAD) from 
flooding today would be ~GBP 82.7 billion (include residential damage and a simple 
approximation of loss of economic activity), with damage around GBP 28 billion in urban 
areas. Delta, Rivers, Lagos, Bayelsa, Borno and Ogun are all highlighted as states with the 
largest potential damage.   

This report was commissioned to recommend several intervention options to reduce flood 
risk and undertake an initial high-level economic appraisal of options. Following interviews 
with stakeholders and a review of the existing literature and projects being done in Nigeria, 
seven options were considered for FCDO investment: 

• Option 1 Do nothing (no investment) 
• Option 2 Opportunistic and reactive support (no specific investment sum)  
• Option 3 Focus on national capacity  
• Option 4 Focus on state, city, and community capacity  
• Option 5 Focus on non-structural capabilities  
• Option 6 Focus on structural measures  
• Option 7 Focus on promoting innovation 

The options were assessed using multi-criteria considerations as follows:  

• Effectiveness and efficiency: Considers the typical efficiency (benefit-cost ratio) and 
effectiveness for each type of investment. Under conditions of change, including climate 
change, potential benefits of flood resilience development is likely to increase. Hence 
estimates in the study, although reasonable in the short term, are likely to understate the 
long-term benefits. 

• Equity: Considers the pro-poor/socially vulnerable outcomes and distributional benefits. 
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• Long-term outcomes: Considers the ability of the option to address long-term adaptive 
capacity and deliver a range of outcomes robustly over the long term. 

• Feasibility: Considers how likely it is that an option will achieve the benefits anticipated in a 
way that is attributable to the FCDO. 

• Opportunity for the UK: Considers the ability of the option to harness or develop UK 
competitiveness in supporting Nigeria to enhance urban resilience. 

The results from the high-level, multi-criteria assessment are summarised in Table ES1 
below, with the preferred options in bold. The level of investment needed is also included in 
the table, where 1 indicates a high investment need and 5 indicates a low investment need. 
The analysis suggests a focus on capacity development, as well as non-structural approaches 
and innovation, all of which offer value for money. This includes supporting the 
development of national policy and planning capacity (such as basin planning approaches, 
consistent policies, and insurance and financing approaches), as well as building capacity at 
the state, city, and community level (including for development planning, flood management 
guidance, community awareness and action) and investment in non-structural options 
(forecasting and early warning systems and associated innovations). Investment needs in 
structural interventions are likely to require substantial financing (e.g. major infrastructure 
investment loans for most interventions) and IFIs are better placed to serve this need. 
Developing innovative financing mechanisms to support more strategic planning is an area 
that offers significant opportunity. 

Table ES1: Summary of the options appraisal  
OPTION 1 OPTION 2 OPTION 3 OPTION 4 OPTION 5 OPTION 6 OPTION 7 

LEVEL OF INVESTMENT n/a n/a 3 4 3 1 5 
EFFECTIVENESS AND EFFICIENCY n/a n/a 4 3 5 1 1 
EQUITY (PRO-POOR OUTCOMES)  1 1 3 3 3 3 3 
LONG-TERM OUTCOMES 1 1 3 4 5 1 5 
FEASIBILITY n/a n/a 5 4 4 1 5 
OPPORTUNITY FOR UK 5 5 5 4 4 1 5 
OVERALL ASSESSMENT  n/a n/a 5 4 4 1 4 

Source: Authors 

Any activities taken today will need to be resilient in the context of a changing climate and 
development context, from the way infrastructure is designed to the flood hazards mapped 
and the catchments and cities managed. Climate change, in particular, is likely to have a 
profound impact on Nigeria’s flood risk. The expected annual benefits of the options have 
been assessed in the context of today’s climate and population/GDP distributions. The 
suggested preferred investment options, however, focus on actions that will enhance 
Nigeria’s flood resilience both today and in the future, as Nigeria’s climate change and 
development continues.   
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1 Introduction 
Nigeria has Africa’s biggest economy and a population of over 200 million people. The 
country faces numerous challenges as it struggles to achieve the sustainable development 
goals (SDGs), with flooding one of the most serious, having wide-reaching impacts (Echendu, 
2020).  

Flooding is one of the most common natural disasters in Nigeria. Most of Nigeria’s states 
suffer from increasing annual flooding during the rainy seasons, caused by increased 
precipitation linked to climate change (Aja & Olaore, 2014). Flooding often leads to 
substantial damages and losses. The widespread floods in 2012 caused an estimated USD 
16.9 billion (N 2.6 trillion) in damages and losses across Nigeria’s most flood-prone regions 
(Federal Government of Nigeria, 2013). The impact of less severe (but more frequent) floods 
is difficult to quantify, given incomplete reporting and inconsistent statistics, both at the 
national and sub-national level (Lucas 2021), but some of the literature notes frequent 
harmful flooding in more than 30 states of Nigeria (Sojobi, Balogun & Salami 2016).   Climate 
change is set to drive increasing floods through more severe and more frequent events, 
driven by changes in rainfall patterns and intensity and rising sea levels (Haider, 2019).  

Context of study 

ODI was commissioned by the FCDO Nigeria office to recommend several promising 
intervention options and undertake an initial high-level economic appraisal. The objective 
was to develop ideas identified in the concept note, provide estimates of what interventions 
might cost, and identify the potential beneficiaries and benefits of tackling flood risk. The 
study was expected to include engagements with other development partners and actors in 
the flood-risk space in order to form a better understanding of the gaps and feasibility of 
proposed interventions.  

In general, interventions to reduce flood risk are considered great ‘best buys’ (in the FCDO 
Development Adaptation Best Buys paper, produced by the Chief Economists’ Office). This 
means that, in general, investment in flood risk management deliver a strong return. The 
information provided in this report will inform the FCDO business case for a Nigeria Urban 
Climate and Resilience (NUCR) programme that focuses on flood risk. 

Note: The analysis is based on a high-level rapid assessment, including stakeholder 
interviews (gratefully acknowledged) and a very initial quantified analysis. Various 
assumptions and expert judgements have necessarily been made. These are highlighted 
throughout. The commission allowed for 27 days of research time in total.   

Overview of report structure 

This report first discusses flooding hazards, exposure and vulnerability in the country, 
outlining future flood risks and the challenges to flood adaptation in the face of climate 
change. This is followed by a review of the outcomes from stakeholder discussions, a list of 
the various flood risk options to enhance resilience, based on those discussions and the 
literature, and a multi-criteria analysis of the various options, which includes rough 
estimates of the benefits and costs of each option proposed.  
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2 Present-day flood risk in Nigeria  

Overview 

The context of flooding in Nigeria is set out below.  This high-level review brings together 
various datasets (noted in order to enable replication or further research).  These underlying 
datasets are used to provide an approximation of the expected annual damages (EAD), 
which is used in Section 4 to determine the likely benefits and costs of the alternative 
investment actions.  

States 

Nigeria’s governance arrangements are based on a federal system with significant 
devolution of decision making to the state level (Figure 1). 

Figure 1: Nigerian states 

 
Source:  The Humanitarian Data Exchange (HDX)  
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Geography 

Rivers and shoreline  

The basic geography of the rivers (river length by state) and the coast (shoreline length) are 
shown in Figures 2 and 3.   
 
Figure 2: Distribution of the river length by state 

 
Source: Aggreagted from WWF HydroSHEDS river network. Note: FCDO started refining the river network definitions as part 
of the Grid 3 project (https://grid3.gov.ng/). This initiative could be built on in future analysis but is not used here. 
 
Figure 3: Distribution of the coastline length by state 

 

 
Source: Aggregated based on Global Self-consistent Hierarchical High-resolution Geography (shorelines – high resolution). 
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Urban and population centres 

As in many countries, a single definition of the spatial extent of Nigeria’s urban jurisdictions 
is not readily available. Instead, the urban classes in the Global Settlement Data have been 
combined with population data from WorldPop (100m) to support the spatial distribution of 
urban living (Figure 4).   
 
 Figure 4: Spatial geography of Nigeria’s urban population 

Source: Based on a combination of the WorldPop (100m) and Global Settlement Datasets – Urban classes — Class 30: Urban 
Centre; Class 23: Dense Urban Cluster; Class 22: Semi-dense Urban Cluster and Class 21: Suburban or peri-urban. 
Unclassified has been assumed to be urban state boundaries based on The Humanitarian Data Exchange Admin Level 1 
(shown in black outline) and Local Government Authority insert shading is based on Admin Level 2. 

Changing catchment characteristics 

Global forest loss data (Hansen et al, 2013), updated to 2019, has been used to explore 
forest loss since 2000 across Nigeria (Figure 5 and 6). Although not explicitly modelled as 
part of the analysis here, this data provides a useful context for the changing landscape of 
Nigeria and the importance of connecting good catchment management (and mitigation and 
adaptation across multiple risks) with urban flood management. The development of the 
fluvial flood plain has also been extensive (Figure 7) below) 
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Figure 5: Nigeria’s forest canopy loss since 2000 
 

 
Source: Based on the Global Forest Watch (loss of canopy between 2000 and 2019). 
 
Figure 6: Nigeria’s remaining forest canopy cover 
 

 
 
Source: Based on the Global Forest Watch (2019). 
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Figure 7: Nigeria’s loss of functional floodplains – Floodplain development 

 
 
Source: Based on an intersection of the Global Settlement and the functional fluvial floodplain (defined here as 1 in 25 
years, taken from the World Institute Resources Aqueduct Flood Tool river and coastal maps excluding subsidence (Sayers 
et al, 2021) in km2.  
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Hazard 

Fluvial (river) flooding 

Communities alongside the Niger and Benue Rivers and those downstream of dams are at 
high risk of flooding (Oladokun & Proverbs, 2016). Fluvial flooding happens when water 
breaches its natural and artificial barriers and overflows to areas not usually submerged, 
usually caused by excessive rainfall. This type of flooding accounts for most of the flooding 
incidents in areas where the two rivers of the country meet (Nkwunonwo & Baily, 2015; 
Ugonna, 2020). In July this year, Nigeria Hydrological Services Agency (NIHSA) reported 
widespread flooding in Jalingo, the Taraba state capital, citing poor or lack of drainage 
systems and floodplain development as aggravating the flood impacts (Floodlist). 

  
As many as 300 homes were damaged after heavy rain from 9 July 2021 (FloodList) 

Figure 8: Severe flooding in Jalingo, Taraba State, in North-Eastern Nigeria. 

Note: The World Resource Institute (WRI) flood hazard maps (at a 1 km resolution) for the 
present-day 1 in 25, 1 in 50, 1 in 100, and 1 in 1000 return period provide the underlying 
fluvial hazard data used here. 

Coastal flooding 

Coastal floods in Nigeria affect the low-lying southern parts of the country, particularly along 
Nigeria’s coastline that stretches over 853 km alongside low-lying areas and industrialised 
areas. This includes the dense city of Lagos (Nigeria’s economic powerhouse, low-lying city 
on Nigeria's Atlantic coast and home to more than 24 million people) and the commercial 
hubs of Warri and Port Harcourt (Oladokun & Proverbs, 2016). 

Note: The World Resource Institute (WRI) flood hazard maps (at a 1 km resolution) for the 
present-day 1 in 25, 1 in 50, 1 in 100, and 1 in 1000 return period provide the underlying 
coastal hazard used here. 

https://floodlist.com/africa/nigeria-floods-taraba-july-2021
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Pluvial (intense rain-driven surface water) flooding 

Pluvial floods occur when rainfall overcomes the capacity of drainage systems and soil 
infiltration to absorb oncoming water. Pluvial flooding, occurring in the rainy seasons of July 
and October, is a problem for urban areas such as Lagos. Lagos, the biggest city in Nigeria, is 
densely populated and situated in a low-lying coastal area. Its rapidly growing urban 
population, poor urban planning, and other anthropogenic factors have made it susceptible 
to flooding. Historically it has always experienced floods, but pluvial urban flooding (linked to 
rainfall) has been increasing (Nkwunonwo & Baily 2015; Nkwunonwo, Whitworth & Baily 
2016; Nkwunonwo, 2017). During the drafting of this report, four people lost their lives in 
flash floods that swept through areas of Abuja and the Federal Capital Territory (FCT) of 
Nigeria (Figure 9). 

 
12 September 2021. Photo: FCT Emergency Management Agency (Floodlist) 
Figure 9: Flood damage in southern Abuja, Nigeria. 

Note: Pluvial hazard maps are not available as open data to download. This is not to suggest 
that pluvial flooding (i.e. storm-duration rainfall) is of limited interest, but recognises that 
fluvial hazard maps are likely to include pluvial flood hazard areas, since distinguishing 
between pluvial and fluvial flooding is often difficult (although possible through more 
detailed analysis).  A detailed study of Lagos suggests pluvial flooding adds little to the 
coastal and fluvial risk (see Box 1).  Based on this, an uplift of 5% is applied to the fluvial and 
coastal damages to account for pluvial flood risks not implicit in the fluvial maps (see the 
calculation of expected annual damages later in this section page 22). This should be revised 
in any follow-up studies. 
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Box 1. Previous estimates of fluvial and pluvial flood risk in the coastal states 

Flooding is a significant driver of coastal degradation which, in turn, can lead to deaths, 
decreased quality of life and economic damages (loss of assets, critical ecosystems). Flooding 
can also have significant costs in terms of lost livelihoods, destruction of assets (both public 
and private), expenditures on welfare and health, and loss of ecosystem services. A report 
from the World Bank estimates the costs of coastal flood impacts in terms of damage to 
assets, economic production and mortality; Lagos suffers a significant amount owing to higher 
value assets and the size of the at-risk population (Croitoru et al, 2020). The estimates here 
are similar for Lagos, but the suggestion is that the risks to both Delta and Rivers States are 
more significant. This may be a function of differences in underlying mapping – hazard and/or 
exposure. This would be useful to consider further in downstream studies.  

Economic cost of flooding on the coast in USD million (2018). 

 CROSS RIVER DELTA LAGOS 

DAMAGES DUE TO FLUVIAL FLOODS* 82 285 3,835 

DAMAGES DUE TO PLUVIAL FLOODS* 7 9 103 

MORTALITY (FROM PLUVIAL AND FLUVIAL FLOODS) 5 6 55 

TOTAL DAMAGES DUE TO FLOODS 94 300 3,992 

% OF STATE’S GDP 1.2% 2.1% 4.1% 

Source: Croitoru et al., 2020 
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Groundwater  

Groundwater flooding in the absence of either surface water, coastal or fluvial flooding is 
rare, but can occur after a prolonged period of rainfall or when water extraction from an 
aquifer ends (Lucas, 2020). Pollution of the often shallow (and in many parts of Nigeria, 
lowering) groundwater is a significant challenge. 

Note: Further consideration of groundwater flooding is excluded from the analysis here. 

Multiple source flood hazards 

In many locations, flood sources – both pluvial and fluvial flooding – interact with surface 
water run-off, which is increased by urbanisation, urban fluvial peak flows, or surface waters 
and fluvial flows interacting with extreme sea levels and overtopping. Understanding these 
interactions and how they may change is likely to become increasingly important. 

Note:  WRI flood hazard maps (at a 1 km resolution) for the present-day 1 in 25, 1 in 50, 1 in 
100 and 1 in 1000 return period maps for both fluvial and coastal flooding have been used. 
Given the lack of data on the correlation between fluvial and coastal flooding, the probability 
of flooding within any 1 km grid has been determined as the mean of in-combination 
probability, based on two bounding assumptions of full dependence and full independence.     
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Exposure 

People 

An assessment has been made of the number of people exposed to flooding in the absence 
of flood defence or control infrastructure (even where they exist). This high-level analysis 
suggests 16 million people are exposed to flooding from coastal or fluvial sources (with a 
return period of 1 in 100 years, excluding the influence of flood defences and other 
controls). Over 4 million people living in Nigeria’s towns and cities (as defined by the Global 
Settlement Data urban classes) are exposed to flooding more frequently than 1 in 25 years. 
This excludes surface water flood-prone areas (although these will often overlap with fluvial 
floodplains). 

A summary of fluvial and coastal flooding is presented graphically in Figure 10 and 
summarised by state in Table 1 in terms of total and urban exposure. Rivers, Delta and Borno 
States each have over 1 million people exposed to flood hazards. Even though around half of 
the population resides either in Delta or Borno States, Lagos has the third-highest urban 
population at risk from flooding (~530,000). 

Figure 10: People exposed to 1 in 100-year flood today – fluvial and coastal. 

 
Source: Authors. Based on a combination of the WorldPop (100m) and World Resource Institute (WRI) flood hazard 
mapping present day 1 in 100-year return period. 
 
  



[FINAL] 

Urban flood priorities in Nigeria, October 2021  17 

OFFICIAL 

Table 1: People exposed to 1 in 100-year flood today - total and urban 

STATE TOTAL PEOPLE EXPOSED 
(1IN100)  

TOTAL PEOPLE EXPOSED 
IN URBAN AREAS (1IN100)  

ABIA 63,287 5,236 
ADAMAWA 290,476 23,555 
AKWA IBOM 211,273 19,511 
ANAMBRA 280,912 44,063 
BAUCHI 502,406 35,434 
BAYELSA 665,896 122,017 
BENUE 184,533 28,630 
BORNO 1,219,366 416,510 
CROSS RIVER 315,175 26,245 
DELTA 1,761,172 953,407 
EBONYI 176,519 10,741 
EDO 135,757 13,409 
EKITI 393 0 
ENUGU 23,936 2,218 
FEDERAL CAPITAL 
TERRITORY 

124,728 42,573 

GOMBE 119,945 7,297 
IMO 34,486 1,129 
JIGAWA 919,377 168,284 
KADUNA 390,458 116,000 
KANO 271,361 27,430 
KATSINA 83,658 3,258 
KEBBI 443,021 38,814 
KOGI 228,437 26,448 
KWARA 87,901 342 
LAGOS 610,329 528,458 
NASARAWA 118,605 7,903 
NIGER 393,404 21,788 
OGUN 383,640 156,895 
ONDO 253,967 13,080 
OSUN 196,436 70,113 
OYO 77,480 776 
PLATEAU 48,583 1,686 
RIVERS 3,717,682 1,117,511 
SOKOTO 535,703 82,718 
TARABA 195,599 10,598 
YOBE 465,157 37,687 
ZAMFARA 401,590 60,327 
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Gross domestic product (GDP) 

Gridded global datasets for gross domestic product (GDP 1 km grid scale as of 2015 and not 
uplifted here) combined with the 1 in 1000-year coastal and fluvial flood hazard maps from 
WRI are used to derive GDP exposed within the 1 in 1000-year coastal and fluvial floodplains. 
This analysis suggests that approximately 25% of the national GDP (GBP 105.5 billion of ~ 
GBP 448.1 billion in 20191)  lies within this broad definition of the floodplain. The spatial 
distribution of this value is mapped in Figure 11 and summarised by state in Table 2 (in 
terms of total and urban exposure, 1 in 100). 

Figure 11: GDP exposed to 1 in 1000-year flood today – fluvial and coastal. 

 
Source: Based on gross domestic product 2015, at a 30 arc-sec resolution, combined with the World Resource Institute 
(WRI) flood hazard mapping present-day 1 in 1000-year return period.  
  

 
1 https://datatopics.worldbank.org/world-development-indicators/ 



[FINAL] 

Urban flood priorities in Nigeria, October 2021  19 

OFFICIAL 

Table 2: GDP exposed to 1 in 100-year flood today – total and urban. 

 

STATE TOTAL GDP 
EXPOSED (1IN100) 
£M 

TOTAL GDP EXPOSED, 
URBAN AREAS (1IN100) 
£M 

ABIA             385.62               24.84  
ADAMAWA          1,527.39             108.95  
AKWA IBOM          1,450.17             262.15  
ANAMBRA          1,758.66             420.22  
BAUCHI          2,135.94             285.30  
BAYELSA          5,662.37          2,789.76  
BENUE          2,899.17             635.10  
BORNO          4,450.71          1,914.19  
CROSS RIVER          2,913.20             801.00  
DELTA        13,431.06          9,159.69  
EBONYI          1,687.99             110.61  
EDO             843.65             129.56  
EKITI                      -                        -    
ENUGU               72.24                 3.41  
FEDERAL CAPITAL 
TERRITORY             390.79             216.98  
GOMBE             472.57               68.49  
IMO               28.24                      -    
JIGAWA          2,542.99             767.45  
KADUNA          2,911.48             768.04  
KANO          1,155.22             113.76  
KATSINA             783.99               14.31  
KEBBI          3,005.91             456.08  
KOGI          2,359.60             257.79  
KWARA             296.07                      -    
LAGOS          4,887.62          4,563.41  
NASARAWA          1,043.60             114.40  
NIGER          2,937.08             277.69  
OGUN          2,236.34          1,556.13  
ONDO          1,239.72             117.84  
OSUN          1,163.40             627.71  
OYO             245.00                 9.76  
PLATEAU             346.97               44.93  
RIVERS        27,732.67          7,987.20  
SOKOTO          4,193.03             635.37  
TARABA          1,186.88             104.78  
YOBE          1,184.47             625.51  
ZAMFARA          3,907.53             695.85  
GRAND TOTAL     105,469.00       36,668.25  
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Vulnerability 

The latest data from the World Bank suggests that around 40.1% of the Nigerian population 
live below the national poverty line (in 2018).2 The high level of poverty, lack of 
development and reliance on rain-fed agriculture increases the vulnerability of poor 
households to climate-related shocks and constrains their ability to mitigate such risks 
(World Bank, 2021). This includes flooding.  

An in-depth understanding of socially constructed vulnerabilities can lead to more effective 
flood management solutions. For example, the Abeokuta 2007 flood disaster revealed how 
socio-economic factors and lack of social protection affected victims’ ability to cope with the 
flooding (Adelekan, 2011). Gender outcomes should also be considered. Ajibade, McBean 
and Bezner-Kerr (2013) find that gender becomes a significant factor when assessing flood 
risk, when gender intersects with income, employment and access to healthcare.  This 
means socially and economically marginalised women suffered more and take longer to 
recover after a major flooding event.  

Note: Social vulnerability based on demographics and social metrics has not been included in 
this report, but should be considered in future studies. This is particularly important to 
promote ‘leave no one behind’ and pro-poor outcomes.  

Expected Annual Damage (EAD) 

The Expected Annual Damage (EAD) is widely used as a convenient measure of the average 
annual damage associated with flooding.  For simplicity, annual exceedance probabilities 
(AEP) is used here to refer to the return period, in years, of the flood hazard, although it is 
recognised that one is not exactly a reciprocal of the other. Given information on flood 
hazards for a range of AEP and associated damage (in the form of economic impact or any 
other measure), the EAD can be readily approximated using a trapezium rule to integrate the 
product of the probability and the damage value as: 

EAD=∑(P(i+1)-Pi) × ((D(i+1)+Di)/2)      Eq. 1 

Where Pi is the AEP of the storm and Di is the associated damage. 

This equation approximates the mean (expected) annual damage as the area under the 
probability versus damage curve.  When annualising damage in this way, there is an implicit 
assumption that the damage varies linearly between Di and Di+1; an assumption assumed to 
be reasonable for the purposes here.  

To evaluate Equation 1, the following inputs have been used: 

Residential damage: To determine the residential property damage conditional upon the 
probability of flooding (i.e. the combined probability from the previous step), two aspects 
are considered:  

(i) the number of residential homes impacted, based on WorldPop population estimates (at 100 
resolution) and an assumed average household occupancy of 53; 

(ii) a residential damage function based on data from the JRC (Huizinga et al, 2017).   

 
2 Please see https://data.worldbank.org/indicator/SI.POV.NAHC?locations=NG 
3 https://dhsprogram.com/pubs/pdf/FR148/02Chapter02.pdf section 2.2 

https://dhsprogram.com/pubs/pdf/FR148/02Chapter02.pdf
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Commercial damage: There is limited readily available geospatial data on commercial 
activities property by property. This makes a bottom-up assessment of the non-residential 
damage meaningless in the context of this rapid study.  Nonetheless, commercial damages 
are of central importance in determining urban risks.  To approximate the damage 
associated with commercial activities, a simplified method has been applied, assuming the 
value of damage to be equivalent to exposed GDP. It is assumed that this is full loss (direct 
and indirect). 

The EAD is then directly calculated using Equation 1, as presented in  Figure 12 and 
summarised by state in Table 3 (in terms of total and urban damages; the urban damages 
determined using the urban mask set out in Figure 4).  Rivers, Delta and Borno States are all 
highlighted as having significant EAD.    

Note  

Damage depth functions: It is noted that the Joint Research Centre (JRC) depth damage 
functions are not Nigeria-specific but aggregated for Africa and are generally found to need 
local validation/calibration. This has not been possible here. Nonetheless, they are used here 
in simplified form to avoid false precision, as a high-level approximation given a single data 
value where the flood depth is estimated to be greater than 1m depth, and a lower value 
where the flood depth is estimated to be below 1m (with an associated damage value of 
~£3500 and ~£8400).  The JRC values are typically considered to represent direct damages. 
To account for indirect damages, a notional 1.7 has been applied. This is based on evidence 
from the UK only (Sayers et al,  2015). Future analysis should follow this to be more Nigeria-
specific, based on a primary assessment of past floods. 

Pluvial flooding uplift: This is represented through an uplift in damage of 5% (see earlier in 
this section). 

Agricultural damage: This is excluded here, given the urban focus.  It could be addressed in 
downstream studies. 

Processing environment: Given the spatial resolution and large scale of the analysis 
calculation, a spatial analysis function with spatially aggregated outputs is summarised in the 
associated spreadsheet of results.  The analysis is repeatable using the rules and datasets set 
out here.  If required, user focused tools could be developed to support this, but this is 
beyond the current scope. 

  



[FINAL] 

Urban flood priorities in Nigeria, October 2021  22 

OFFICIAL 

Figure 12: Expected annual damage (residential direct) – fluvial and coastal 

 

Source: Spatial analysis using the rules and dataset presented in this section. 
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Table 3: Expected annual damage (residential and non-residential)  

STATE URBAN - EAD (TOTAL) £M ALL - EAD (TOTAL) £M 
ABIA 21 299 
ADAMAWA 102 1326 
AKWA IBOM 199 1078 
ANAMBRA 267 1183 
BAUCHI 212 1824 
BAYELSA 1956 4300 
BENUE 481 2148 
BORNO 1588 3789 
CROSS RIVER 536 2223 
DELTA 6998 10436 
EBONYI 86 1327 
EDO 91 603 
EKITI 

  

ENUGU 4 66 
FEDERAL CAPITAL 
TERRITORY 

183 371 

GOMBE 54 349 
IMO 1 41 
JIGAWA 573 2145 
KADUNA 658 2377 
KANO 95 931 
KATSINA 12 603 
KEBBI 314 2283 
KOGI 210 1766 
KWARA 1 273 
LAGOS 3381 3659 
NASARAWA 87 768 
NIGER 208 2220 
OGUN 1224 1899 
ONDO 92 1037 
OSUN 491 956 
OYO 7 231 
PLATEAU 33 274 
RIVERS 6305 21689 
SOKOTO 494 3190 
TARABA 80 946 
YOBE 433 1116 
ZAMFARA 518 3005 
GRAND TOTAL 27997 82732 
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3 Future flood risks: Pressures, challenges and initiatives 

Pressures: Climate change 

Climate change is likely to have a profound impact on Nigeria’s flood risk. Any activities 
taken today will need to be resilient in the context of a changing climate, from the way 
infrastructure is designed to the flood hazards mapped and the catchments and cities 
managed. 

Several headline findings emerge from a review of the impact of climate change on Nigeria’s 
flood risks from the literature, including: 

Nigeria is not spared from the negative impacts of climate change. The evidence of climate 
change affecting Nigeria is increasing, with reports of higher temperatures, variable rainfall, 
higher sea levels, drought and extreme weather, among others (Haider, 2019).  

Changing rainfall patterns in Nigeria signal a worrying trend. While some studies show 
Nigeria had its driest decades between 1970 and 1990, this trend has shifted considerably, 
with the first 15 years of the 21st century (2001-2015) witnessing greater annual rainfall (but 
with high variability). This has contributed to flooding (Ogunrinde et al, 2019). Similar work 
finds that rainfall duration and intensity increased over the past three decades, leading to 
runoffs and consequent flooding in vulnerable areas of the country. In time, with climate 
change, precipitation is expected to increase 5% to 20%, further raising the risk of flooding 
(Haider, 2019).  

Beyond an increase in rainfall, rising sea levels can also exacerbate flooding. Flooding in 
areas near the coast is expected to worsen with higher sea levels. Some villages along the 
south were submerged in recent incidents as sea levels rose (Akande et al, 2017; Haider, 
2019). By 2070, an estimated 550,000 people are expected to be affected by flooding owing 
to sea level rise (World Bank, 2021). For cities on the coast, rising sea levels not only increase 
the risk of floods but can cover significant land areas. It is estimated that a sea level rise of 
1m could overrun 75% of the Niger delta’s land area (Haider, 2019; Oloyede, Williams & 
Benson, 2021). Oloyede et al. (2021) estimate sea levels for the coastline of Lagos may rise 
to 11.9, 24.9, 38.1 and 49.2 cm by 2025, 2050, 2075, and 2100, respectively (using RCP 2.6). 
This is a worldwide problem, with Chapter 4 of the latest IPCC report dedicated to ‘sea level 
rise and implications for low-lying islands, coasts, and communities’. 

Future climate scenarios show climate change will likely increase flood risk in Nigeria, 
making it imperative to improve resilience and reduce flood risk. The World Bank’s recently 
published climate risk profile for Nigeria acknowledges that rainfall in Nigeria is highly 
variable, with no clear trends for precipitation. However, it projects that heavy rainfall will 
intensify in climate future scenarios, with extreme events likely to lead to flooding. The 
impact will be uneven in the country, as in their highest emissions scenarios, rainfall is 
expected to decrease in the northern regions and increase in the south and along the coast. 
Overall,  intensifying heavy rainfall and more frequent extreme events are expected to lead 
to more floods, especially during the rainy season (World Bank, 2021). With rising risks, it 
becomes more pressing to consider measures to adapt to these expected changes. 
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Moreover, climate change and the changing landscape of risks will have to be considered 
when choosing flood interventions. For example, Löwe et al. (2017) find that the 
performance of different adaptation strategies (structural and non-structural) varied, 
depending on the different climate or urban development scenarios considered. These 
considerations were incorporated in past studies, such as Doroszkiewicz and Romanowicz 
(2017), who posit using a strategy that considers flood risk assessment and adaptation in the 
context of changes brought on by climate change. Zhou et al. (2012) develop a framework 
where they combine climate-modelling and economic cost-benefit analysis to assess climate 
adaptation measures for pluvial flooding in urban areas. In all, the increasing likelihood of 
hazards brought on by climate change will have an impact on a country’s adaptation choices.  

Pressures: Urban development and catchment change 

Nigeria’s flooding is mainly human induced, with current poor urban planning practices and 
inadequate to non-existent environmental infrastructure contributing to and exacerbating 
flood risk (Echendu, 2020). These include issues of informal development, inadequate 
drainage systems, poor waste management systems, lack of institutional capacity, lack of 
strategic long-term coastal and river basin planning, lack of early warning and lack of public 
awareness (Echendu 2020; Lucas 2021). More specifically: 

• Uncontrolled urbanisation and catchment changes: Nigeria is rapidly urbanising but lacks the 
supporting systems to make this growth sustainable. Authorities struggle to enforce the 
regulations that deter construction on flood-prone areas. Agricultural lands are also being 
converted without the necessary controls, exacerbating the flooding problem (Echendu, 2020; 
Lucas, 2021).  

• Inadequate drainage systems: This is considered a major challenge in Nigeria, with significant 
investments ongoing in Lagos and Ibadan. Drainage systems in the country do not exist for most 
places and when they do, they are incapable of handling rainfall volumes and are prone to 
blockages. 

• Poor waste management systems: Trash and debris collect and block the drainage system, in 
part, from poor waste disposal and sanitation habits.  

Challenges to flood adaptation  

Based on a review of the literature, Nigeria faces a number of challenges to adaptation for 
climate change-related flood risks. These include a lack of spatial planning and institutional 
coordination, weak flood modelling capacity, lack of early warning systems, information 
gaps, issues with communication and reception, and unfamiliarity with alternatives such as 
green infrastructure.  

Limited capacity in strategic planning and institutional coordination  

Nigeria has urbanised and is continuing to urbanise without the benefit of proper spatial 
planning, land use management and the requisite governance systems. With weak systems 
in place, the design and use of buildings and other potential flood-inducing modifications can 
be added to city plans without an environmental impact analysis or other geotechnical 
studies (Oladokun & Proverbs, 2016). In light of this, Adedeji, Odufuwa and Adebayo (2012) 
emphasise proper spatial planning and land use to reduce urban flooding, noting that a 
better understanding of the spatial dimensions of flooding and more tailored responses 
could help more people. Spatial planning can also be used for early warning systems, risk 
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assessments and mapping, etc. Echendu (2020) conveys a similar message, stating that 
spatial planning, coordinated across different agencies and stakeholders, can lead to 
sustainable flood mitigation, especially as Nigeria is in a stable geological zone with few 
natural disaster events.  

Planning across states might also be necessary. Nigeria is home to 36 autonomous states 
that have 750 local authorities, and within each are local players such as private companies, 
non-profits, international organisations and individuals. Currently, each actor can install a 
flood risk management (FRM) measure without consulting nearby stakeholders, and there 
have been reports of measures that protect one locality yet harm another (e.g. a measure 
affecting downstream communities with direct runoff water) (Oladokun & Proverbs, 2016). 
Strategic river basin plans and coastal zone management or shoreline management plans do 
not appear to have a significant role. 

Notably, Nigeria needs stronger and more responsive institutions. Nigeria has institutional 
frameworks with a complicated chain of command that make it difficult for the country to 
respond to urgent threats of flooding (Nkwunonwo & Baily, 2015). The country needs to 
embolden state authorities and give them shorter and less complex chains of action.   

Inconsistent and limited flood hazard understanding and local capacity  

Flood modelling capacity is weak and often poorly done, especially with the dearth of data 
(flood and other ancillary data). A more scientific approach to addressing the flood 
challenge is necessary, as it would inform decisions, feed into information given to 
stakeholders, and inform policy, particularly for strategic planning and more effective FRM 
(Nkwunonwo & Baily, 2015). Information on floods and flood modelling is integral to tackling 
floods, but such information is lacking in Nigeria. Proper assessments of vulnerability help 
those in charge to understand differences in sensitivity, exposure, and capacity to cope with 
flood events.  

Komolafe, Adegboyega and Akinluyi (2015) review flood risk analysis in Nigeria and come 
to a similar conclusion: There is a need for more state-of-the-art flood models, particularly 
those that integrate hydrological processing. Currently, the models in the country do not 
incorporate some hydrological and physical components that help determine flood waves. 
Their inclusion would allow more accurate predictions and maps. They also note the need 
for more detailed stage damage function/flood damage curves to assess physical and 
economic vulnerability. 

Scholars from Nigeria have attempted to map flood risk with help from GIS. Komolafe et al. 
(2015) summarise a few of these studies and outline some of the techniques they uses. They 
also summarise research on exposure and vulnerability to floods. Many studies use GIS and 
remote sensing, with few using hydrological, run-off or floor modelling, or surveys. Tables 
can be found in the Appendix.  

Limited early warning systems (EWS) 

An effective early warning system for flooding, as well as a systematic means to 
communicate these warnings, is missing at the federal, state and local/community levels. 
Nigeria’s Third National Communication in 2020 notes that there is no systematic process to 
disseminate information on early warnings for disaster in the country, and that the capacity 
of NiMET is limited. NiMET has around 54 network stations, making for inadequate 



[FINAL] 

Urban flood priorities in Nigeria, October 2021  27 

OFFICIAL 

observation density. To help NiMET, ten automatic weather stations were donated by 
WASCAL (West African Science Service Centre on Climate Change and Adapted Land Use) 
(Federal Government of Nigeria, 2020a).  

In general, information dissemination is done through local radio and newspapers, but even 
these warnings are not location-specific (except for Lagos, which specifies areas that will be 
affected by floods). Elsewhere, rainfall volumes are the main focus of warnings and 
instructions, and advice for listeners is not specified. Olorunfemi, Olokesusi and Onwuemele 
(2015) note that this is slowly changing, with messages to vacate flood-prone areas. 
However, flood warnings have been received and not acted upon, making the flood warnings 
ineffective (Olorunfemi, Olokesusi & Onwuemele, 2015).  

As with flood modelling, data constraints remain a challenge for setting up early warning 
systems. For example, rainfall data is reported in ‘hourly amounts’ and is not sufficient for 
flood monitoring (which needs intensity-duration-frequency). More accurate flood 
assessment models are also needed to warn people of the various risks of flooding. Warning 
systems need to inspire the correct response to be effective, which highlights the 
importance of risk communication. During the 2012 floods in Kogi, research shows that while 
most (86.7%) heard the flood warnings, few people heeded the warning (Nkwunonwo, 
2020). Some studies fault social and technical barriers for this lack of response. Social 
barriers include lack of social support (Lamond et al, 2018; Adelekan, 2011; Odemerho, 
2015), while technical barriers include missing technical information and implicit knowledge 
issues that limit the community’s capacity to respond to early warnings (Lamond et al, 2019; 
Sukhwani et al, 2019).  

Information gaps 

Information that would be useful for flood risk is mostly available at a national scale, with 
limited information at a more local level. Even at the national level, records are incomplete, 
only available for selected disasters, and difficult to find as flooding information is not 
organised in a single database (Lamond et al, 2019). Different stakeholders also have 
different data requirements (in terms of detail, scale and time) and the lack of a centralised 
source of information makes the data difficult to access.  

In addition, research shows that there is poor perception of flooding in local communities 
and indifference when responding to research/questionnaires and surveys, which further 
contributes to the knowledge gap (Nkwunonwo & Baily, 2015). 

Lack of effective communication to support community action 

For information to be effectively conveyed to its target audience, respondents require a 
trustworthy source of information. Lamond et al. (2019) interviewed stakeholders in 
Calabar and Makurdi and found lack of trust in the nature and source of information. The 
research highlights the need for localised delivery of climate information, considering the 
diverse needs of each community, to ensure a more effective response.  

Perception of flooding and education on the environment is still lacking in Nigeria. Flood 
hazards may be widespread, but information and knowledge are still inadequate among the 
wider population. There is a need for information on how to cope and prepare for flooding. 
Studies on flood risk perception show that awareness among respondents surveyed in Lagos 
is high (coupled with feelings of dread and worry). The lack of information contributes to 
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high perceptions of flood risk, and residents need to be better equipped with information on 
how to cope and prepare for flood events (Adelekan & Asiyanbi, 2016).  

Limited/little take-up of ecosystem-based interventions 

Ecosystem-based interventions are relatively uncommon in Nigeria. The extent of adopting 
ecosystem-based interventions in Lagos is unknown, although some pilot studies are starting 
to explore afforestation to attenuate coastal flood issues.4 In Calabar, the government set 
out to plant five million trees every year and took steps to deter logging activities to increase 
forest cover (Lucas, 2021). Consultations with stakeholders revealed a low preference for 
ecosystem-based and behavioural approaches to addressing flood risk; instead most favour 
structural approaches, government interventions, and regulation (Lamond et al, 2019). 
Reconnecting functional floodplains (making room for the river), catchment afforestation 
(including reinstating lost forest where appropriate), urban green spaces and sustainable 
urban drainage systems (including swales, green roofs, etc.) all provide potential, recognised 
opportunities for stakeholders. However, the guidance and strategic planning needed to 
underpin such activities is limited. Providing the capacity to better consider and encourage 
wider uptake appears to be an important gap. 

There is a case for incorporating green infrastructure interventions. Changes in land use 
and land cover dynamics have already altered some of the ecosystem services provided in 
Nigeria. This includes climate and water regulation which contributes to the incidence of 
flooding (Arowolo et al, 2018). The degradation of mangroves, which protect the coast from 
flooding, has exacerbated the flood impact (Nigeria Hydrological Services Agency, 2021).  

Green infrastructure can also help with the management of water quality. Research shows 
that 2012 flood water in North Central Nigeria reduced surface water and groundwater 
quality after the flood. Surface water quality was around 72% (fair quality) before the flood 
and 51-53% after the flood. Groundwater was 69% (fair quality) before declining to 55-61% 
(marginal quality). In all, the researchers found a 27% and 20% reduction in surface and 
groundwater quality, respectively (Utsev, Nnaji & Nnennaya, 2015).   

 
4 See (‘Lagos to Plant 230,000 Trees to Prevent Flooding, Promote Climate Friendly Environment’ 2020). 
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4 Stakeholders: Roles, responsibilities, and consultations 

Public sector stakeholders  

Roles and responsibilities 

The government plays a central role in flood management in Nigeria, as summarised in Table 
4. While the National Emergency Management Agency (NEMA) is responsible for disaster 
preparedness and response at the federal level, in practice, the state governments have a 
much bigger role in this area, with some more effective than others.   

Table 4: Main institutions and roles in flood risk management 

Government Stakeholder Role 
National Emergency Management 
Agency (NEMA) 

Coordinates resources towards efficient and effective 
disaster prevention, preparedness, mitigation, and 
response at their level of jurisdiction (national) 

State Emergency Management 
Agency (SEMA) 

Coordinates resources towards efficient and effective 
disaster prevention, preparedness, mitigation, and 
response at their level of jurisdiction (state) 

Local Emergency Management 
Agency (LEMA) 

Coordinates resources towards efficient and effective 
disaster prevention, preparedness, mitigation, and 
response at their level of jurisdiction (local) 

Relevant ministries and 
departments 

Responsible for carrying out responsibilities as set out by 
NEMA, SEMA or LEMA at the respective level of 
jurisdiction. This includes the Department of Climate 
Change.  

Nigerian Meteorological Agency 
(NIMET) 

Advises the federal government on all aspects of 
meteorology and collects data (weather 
reports, other meteorological information, issues early 
warning and forecast on impending flood disasters). 

Nigeria Hydrological Services 
Agency (NIHSA) 

Assesses Nigeria’s surface and groundwater resources in 
terms of quantity, quality, distribution and availability in 
terms and space for efficient and sustainable management 
of water resources. 

Military, police, rescue 
agencies, fire services 

First responders when emergency strikes and can assist 
with the disaster management plan (preparedness). 

Source: ‘Urban Flood Risk Management and Transfer in Lagos: Feasibility study’ by FSD Africa (2021). 

Maturity of climate policy  

Several government plans and policies have been released over the last few years that have 
been drafted to incorporate climate considerations. These include the National Disaster Risk 
Management Policy in 2019, the Lagos Climate Action Plan 2020-2025, Nigeria’s National 
SLCP Action Plan (NAP) to reduce short-lived climate pollutants (SLCPs) in 2019, the National 
Climate Change Policy for Nigeria 2021-2030, a National Forest Policy 2020 and the 
submission of the country’s updated nationally determined contributions (NDCs) for 2021. A 
team from the Department of Climate Change in the Federal Ministry of Environment is 
responsible for ensuring that climate change considerations are incorporated in sectoral 
policy planning and programmes (based on a consultation with the department). 
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The country submitted its final updated NDCs in July 2021. The new commitments feature 
some enhancements. Among other additions, the NDC now includes expanding the covered 
emissions to include hydrofluorocarbons (HFCs) and small pollutants, enhanced 
contributions from the waste sector, and other nature-based solutions previously not 
mentioned in 2015. Notably, the new submission takes into consideration improvements in 
the data, and updates its baseline business-as-usual (BAU) projections. The new projections 
also account for the lower than expected GDP growth from 2015 to 2021, the impact of 
Covid-19 and the country’s recovery. The resulting GHG predictions are now lower in 
absolute terms than the 2015 projections. All things considered, Nigeria affirms its original 
unconditional commitment of 20% below BAU and raises its conditional commitment from 
45% to 47% below BAU by 2030 (Federal Government of Nigeria, 2021).  

Underscoring Nigeria’s adaptation priorities is the National Adaptation Plan (NAP) 
Framework published in mid-2020. The NAP aims to serve as a reference point for the 
country’s adaptation plans, with a focus on using a sectoral approach. The framework allows 
for the coordination of the country’s medium- and long-term adaptation plans, and will 
require the collaborative efforts of ministries, departments and agencies, as well as inclusion 
of the private sector and non-government organisations. The latter is especially needed to 
help facilitate financing. In addition, part of the approaches mentioned in the NAP process 
include community-based adaptation and ecosystem-based adaptation (EBA) approaches 
(Federal Government of Nigeria, 2021; 2020b).  

Despite this useful progress, embedding climate change into planning and investment 
choices remains challenging, in light of an absence of strategic flood risk management 
adaptation plans. 

Stakeholder responses: Perceived gaps and opportunities 

Responses received 

Through August and early September 2021, the team reached out to members of the federal 
government, international development partners, UK-affiliated programmes and academic 
researchers involved in flood risk to discuss the projects they were involved in and what they 
perceive as potential gaps and opportunities in the flood risk space where the FCDO UK 
could intervene. Of those approached, the team was able to consult with several 
stakeholders (Table 5), many of whom inform the following section.  

Given time constraints, the team acknowledges that the information gathered will be limited 
and will not be a comprehensive picture of flood risk activities in Nigeria. For example, 
interviews with the government have been few and may introduce a slant away from efforts 
at the federal government level. Consulting additional developing partners could also be 
done. The team recommends future research to include a wider interview list and to consult 
the federal government and state governments beyond Lagos for a more complete picture.  
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Table 5: Responses received. 

GOVERNMENT INTERNATIONAL 
DEVELOPMENT 
PARTNERS  

UK AFFILIATED 
PROGRAMMES 

ACADEMIC 
RESEARCHERS 

Department of 
Climate Change at the 
Federal Ministry of 
Environment 

World Bank UK Centre for 
Disaster 
Protection  

Prof. Taibat Lawanson 
(University of Lagos) 

Office of the drainage 
services and water 
resources, Lagos State 
Ministry of the 
Environment and 
Water Resources 

UN Agencies 
(e.g., UN-Habitat)  

Future Cities 
Nigeria 
Programme 

Prof. Ibidun O. Adelekan 
(University of Ibadan) 

Lagos State Resilience 
Office 

British Red 
Cross/Nigeria Red 
Cross Society 

The DARAJA 
project 

Prof. Jessica Lamond 
(University of the West 
of England) 

 

Heinrich Böll 
Foundation 
Nigeria 

FSD Africa 

 

Prof. Victor Oladokun 
(University of Ibadan) 

 

Perceived gaps and opportunities 

Based on discussions with stakeholders, some of the biggest gaps in addressing the flood 
challenge include:  

• Lack of federal coordination and leadership. In interviews, most stakeholders refer to the 
importance of the state government (below), but few mention what the role of the federal 
government is. The need for better coordination across states (for example to improve flood 
forecasting and warning) was, however, seen as an opportunity. In the literature, the absence of 
a national flood risk management (FRM) strategy or comprehensive flood risk maps, for example, 
are seen as indicators of the lack of attention paid to Nigeria’s flooding problem (Oladokun & 
Proverbs, 2016). This suggests that designing and implementing adequate FRM strategies 
comprising proper spatial planning and infrastructure would help to control the floods which 
adversely impact Nigeria’s sustainable development (Ouikotan et al, 2017). 

• The importance of political will at a state level. All interviews emphasised the importance of the 
role of state governments in flood management decision making, highlighting the substantial 
political will that is necessary for the success of any project.  

• The improvement of planning policies and making them more inclusive. Many stakeholders 
mentioned that a lot of work needs to be done to upgrade all planning policies and building 
standards. There is also a need to include social vulnerability when thinking about flooding, and 
to engage in knowledge transfer and policy work to reduce the human impacts of flooding along 
multiple facets. This includes ways to help communities protect and rebuild their livelihoods.  



[FINAL] 

Urban flood priorities in Nigeria, October 2021  32 

OFFICIAL 

• Establish more integrated FRM systems. Interviewees mentioned that Nigeria needs a more 
systems-based approach that incorporates all actors to be successful. There appears to be a great 
deal of disconnect or 'silo-ed' efforts among FRM stakeholders in Nigeria. Interviews revealed 
that there is an opportunity for the UK to help inter-agency and donor collaboration; for 
example, creating and supporting platforms for stakeholder engagements. FRM is multi-faceted 
and needs to be addressed systematically.  

• Enhancing flood risk research, data, and capacity development. This includes identifying the 
underlying factors and consequences and making this information easy to access. Interviews 
show information is not being used properly and there is no consolidated source.  

• Education and capacity building to increase awareness among citizens. This can include, for 
example, awareness campaigns on the need for people to stop dumping waste in the drainage 
channels or incorporating climate and environmental awareness in school curricula. Stakeholders 
suggest supporting FRM-related curricula development across the Nigerian education system. 

• Flood alert and flood early warning systems could be improved. This can also include improved 
forecasting and communication plans. Stakeholders interviewed mentioned that early warning 
has a lot of potential but is not much explored. For example, the World Bank may be looking at 
Ibadan, but this would need to be linked to a wider federal system that is not yet in place.  

• Strengthen institutional capacity, particularly at the state level. Flood risk management is often 
carried out at a state level with minimal input from the federal government. Indeed, interviews 
with stakeholders emphasised the importance of state governments in projects. In addition, the 
responsibility of flood management should be delineated and incorporated within the 
community.  

Ongoing projects and initiatives in development 

Ongoing projects and programmes 

From the literature review (particularly the K4D background paper of FCDO by Lucas, 2021) 
and from additional updates given during discussions with various stakeholders as part of 
this study (including the World Bank), it is clear that there is significant interest in improving 
Nigeria’s flood resilience. Many ongoing initiatives focus on improving surface water 
drainage in urban areas and supporting community action. It is also clear that there is much 
left to do. Table 6 features a summary of the current state government efforts to address 
flooding identified through the review. 
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Table 6: Efforts to mitigate flood 

LAGOS 
(LAGOS 
STATE) 

• The government has certain rules in place to steer proper urban 
planning. The Lagos state government discontinued developments in 
flood-prone areas and wetlands and provides land to developers at rates 
that discourage development on marginal lands. However, informal 
settlements have been constructed on low-lying lands, as people cannot 
afford housing elsewhere.  

• Structural solutions such as ‘constructing drainage channels, 
breakwaters, and revetments, dredging and channelising waterways,’ 
though notable, have been inadequate. Lucas (2021) notes that only 
45% of Lagos has a drainage system and less than 30% is maintained.  

• Lagos authorities conduct flood awareness campaigns.  
• Some communities organise themselves to mitigate flood impacts. 

They do this by filling sandbags, building bridges, clearing drainage and 
so on.  

CALABAR 
(CROSS 
RIVER 
STATE) 

• There were efforts to supplement and canalise the drainage system. 
• The state government set targets to plant more trees and to 

disincentivise logging, aiming to increase forest cover.  
• Communities purchase sandbags and adopt flood protection strategies 

such as constructing concrete walls, installing flood boards and elevating 
buildings. 

IBADAN 
(OYO 
STATE) 

• The state government attempted to clear rivers channels, floodplains, 
and areas that disrupt the natural flow of rainwater by removing 
illegally built structures, although without much success. Social and 
political pressures have prevented the removal of houses obstructing 
water flow. 

• Flooding was reduced with the canalisation of the Ogunpa River. Similar 
canalising efforts along the Awba Stream are being done and the state 
government is working to construct street drainage channels. State and 
local governments have also made efforts to dredge river channels, but 
there is currently no information on how effective they have been.  

• The Oyo state government has taken steps to ‘expand waste collection 
services, provide more refuse bins, and advertise on radio and television 
to encourage better waste disposal practices’. 

• The World Bank Ibadan Urban Flood Management Project resulted in 
the creation of the Ibadan City Master Plan and Integrated Flood Risk 
Management and Drainage Masterplan, and the team is working to 
support the government to adopt and institutionalise the documents. 
The team also worked on a pilot for an early warning system for a 
specific catchment base in the city.  

Pipeline and recent initiatives  

Several stakeholders discussed projects they are part of or aware of. Many of these are 
pipeline initiatives in varying states of readiness. Others are projects that are ongoing (for 
example data improvements) or possible projects (for example around insurance and 
integrated financing) with opportunities for the FCDO to contribute (Table 7).  Note that the 
table below is a non-exhaustive list. 
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Table 7: Projects related to flood risk 

PROJECT DESCRIPTION OF WORK/ POTENTIAL WORK 

The Daraja Project with 
Resilience.io 

Resurgence, a social enterprise based in the UK, has been exploring 
the possibility of setting up a project in Lagos that would enhance 
the resilience of the city's circa 20 million population to 
severe weather events and climate stress. Like their work in East 
Africa, the DARAJA project5 aims to provide better and more 
locally accurate weather information services. This project caters to 
local needs and helps to set up early warning and disaster 
preparedness systems based largely on community-based disaster 
risk management.  

The Global Future 
Cities Programme with 
the UN 

The Global Future Cities Programme6 works in collaboration with 
the FCDO on urban planning and transportation projects in Lagos 
and Abeokuta. The team developed spatial analysis for the two 
cities to better understand the context of the projects 
implemented. Notably, the programme itself does not work 
directly on flooding in Lagos or Nigeria as a whole.  

The team from the UN was able to share a flood vulnerability 
assessment and mapping of Lagos state using GIS from LASEMA 
(LagosState Emergency Management Agency).7 

The Lagos State 
Resilience Strategy 

The Lagos State Resilience Strategy8 has a proposed intervention 
on community participatory flood management, to equip 
communities with the capacity to predict and respond to flooding. 

Urbanisation Research 
Nigeria of the DFID 
funded UIREM project 

Under the ‘Adaptation of urban infrastructure to enhance climate 
resilience in Nigeria’ project, research was conducted by an 
international research team led by Professor Jessica Lamond. The 
report is still currently unpublished.  

Flood Risk Insurance 
with FSD Africa 

The project commissioned a feasibility and scoping analysis on 
flood risk management and risk transfer for Lagos in early 2021. 
The work provides an overview of stakeholders in flood risk in 
Lagos and their perceptions and needs, an assessment of the state 
of flood risk insurance and management, an assessment of 
available data and risk models and subsequent gaps, and an outline 
of potential use cases of flood risk management and transfer (as 
well as the associated stakeholders). 

 
5 See https://www.resurgence.io/solutions/climate-risk-visualisation-and-communication/daraja/ 
6 See https://www.globalfuturecities.org/federal-republic-nigeria/cities/lagos 
7 See https://ludi.org.ng/wp-content/uploads/2020/06/FLOOD-VULNERABILITY-ASSESSMENT-AND-MAPPING-
OF-LAGOS-STATE.pdf.pdf 
8 See http://www.lagosresilience.net/Downloads/Lagos_Resilience_Strategy.pdf 
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A parallel initiative for the InsuResilience Solutions Fund to fund a 
project that would structure parametric insurance for flood risk in 
Lagos is underway. It was requested by UNDP Nigeria and 
members of the Insurance Development Forum (IDF). The 
government of Lagos is expected to be the primary client of the 
insurance product that will be offered through Nigerian insurers 
and backed by global insurers. Terms of the payouts ensure that 
disbursements will go to emergency relief and reconstruction in 
low-income communities. FSD is liaising with this initiative, and the 
UNDP/IDF await a decision from the InsuResilience Fund on the 
proposal.  

FSD Africa also has a separate project concept that will see the 
team advising the Lagos State Government on flood resilience 
interventions. It is also supporting it in raising a green bond which 
might help fund some of the infrastructure. 

Projects with the World 
Bank 

The World Bank Ibadan Urban Flood Management Project9 is an 
ongoing initiative to help improve the capacity of Oyo State to 
manage flood risk in the city of Ibadan. It is in its final year and 
activities include a flood risk master plan and a pilot for an early 
warning system for a specific catchment base in the city. The first 
phase of the flood risk masterplan was financed by the World Bank 
and was being implemented at the time of writing. It includes 
urban planning, mapping with GIS, solid waste management, and 
early warning.  

A related project is the Nigeria Erosion and Watershed 
Management Project (NEWMAP)10 which aims to reduce erosion 
across the country in terms of natural waterways, embankments 
and dredging. The project includes Erosion and Watershed 
Management Infrastructure Investments. 

Another related project is the Multi-Sectoral Crisis Recovery 
Project for Northeast Nigeria11 which has components for flood 
risk management. 

Nigeria Red Cross The Red Cross team is currently looking at three states (Lagos, Imo 
and FCT), to make decisions for an intervention that includes 
looking at flood risk. The team focuses on disaster risk reduction 
(DRR) in four communities (all in one LGA) in the states, following a 
phased approach to build on geographical coverage and 
programme complexity. Their programme plans to take a bottom-
top approach to building the resilience of community members so 
that they can support their communities, while also connecting  

 
9 See https://projects.worldbank.org/en/projects-operations/project-detail/P130840 
10 See https://projects.worldbank.org/en/projects-operations/project-detail/P124905 
11 See https://projects.worldbank.org/en/projects-operations/project-detail/P157891 
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community members to other stakeholders that can be of 
assistance.  

Their team provides technical assistance that uses knowledge of 
vulnerabilities, capacities and needs to come up with an action plan 
led by the community (with constant support from the Red Cross) 
and provides training and guidance in all parts of the DM cycle. 
They work through the Red Cross local branches in the states, and 
through their relationship with the communities (and their 
community resilience teams).  

Heinrich Böll 
Foundation Nigeria  

The programme is working with a community in Lagos to develop a 
flood resilience and action and finance plan. Previously, the team 
worked on a local government report on flood risk in 2014 (A 
Participatory Climate Risk Reduction and Management Strategy for 
Amuwo Odofin Local Government). However, the project has yet to 
be implemented.   

The GRID3 Nigeria 
project funded by the 
Bill & Melinda Gates 
Foundation and FCDO  

The project collects geospatially referenced data linked to various 
sectors. It is part of a wider global initiative that aims to ‘facilitate 
the production, collection, use, and dissemination of high-
resolution population, infrastructure and other reference data in 
support of national sectoral development priorities, humanitarian 
efforts, and the United Nations’ Sustainable Development Goals 
(SDGs)’.12 

 

 
  

 
12 See https://grid3.gov.ng/ 
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5 Flood Risk: Options to enhance resilience 

The scale of current expenditure 

The Nigeria signed budget for 2021 includes funding for flood risk reduction and 
management projects (Nigeria Budget Allocation for Flood Projects, 2021). While many of 
the listed projects can be found in the appropriations for the Ministry of Environment and 
the Ministry of Water Resources, many other departments list erosion and flood control 
projects under the subheading ‘preservation of the environment’. The team identified some 
sample flood projects in the 2021 budget and have included them in the Appendix. A search 
for flood projects in 2021 reveals a minimum of 158 flood projects funded by the budget, 
with 70 new and 88 ongoing.13 Of these sample projects identified across ministries, many 
have budgets of less than NGN 21 million (Figure 13). 

Figure 13: Budget distribution of identified projects 

 
Source: Author calculated from PDF lists from the Budget Office.  
Note: An outlier for one project under the Ministry of Education for NGN 377 million was dropped to avoid 
distorting the histogram.  

While many projects are for typical structural solutions, there are some non-structural 
projects listed. For example, there are some ongoing budgeted projects under NIHSA such as 
the outdoor flood alert (siren) system for NGN 12 million and the flood 
vulnerability/hydrogeology mapping for NGN 80 million. New items in the NIHSA budget are 
notable, such as an allocation for an EU-assisted flood forecasting and early warning system, 
for around NGN 4.9 million, and a needs assessment for institutional strengthening for flood 
and drought mitigation, for NGN 7.2 million.  

FCDO and DFID recent expenditure in Nigeria 

It is understood that the FCDO and DFID have had limited investment in urban flood risk 
management issues in Nigeria in the recent past.  

 

 
13 The team searched the budget files for projects with the term ‘flood’. The published budget is in the form of 
scanned documents and owing to potential software constraints, we posit the number of projects to be a 
minimum. A proper scan of the original table files will be necessary to count all projects within the budget.  

https://www.budgetoffice.gov.ng/index.php/resources/internal-resources/budget-documents/2021-budget/2021-signed-budget
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Assessing the benefits and costs of flood risk management activities 

The benefit-cost ratio (BCR) for any particular action, from investment in capacity building to 
structural measures, will vary with the context in which they are developed and delivered.  
The political, economic and social dynamics, as well as the specific design and 
implementation of the programme, will all influence outcomes and the BCRs achieved.    

The study commissioned by FCDO in 2020 (Lucas, 2020) to review evidence for the benefits 
and costs typically achieved reflects this, with BCRs ranging significantly for notionally similar 
intervention types (Figure 14). However, broad conclusions may be drawn that reinforce 
generally accepted positions. For example, Lucas shows that conventional structural 
interventions to address flood risk are generally more costly and offer lower BCRs than more 
innovative and non-structural measures. For example, ecosystem-based interventions (e.g. 
nature-based solutions), early-warning systems (EWS), and regulations on land use were 
generally found to be highly cost effective (when allied with ongoing enforcement). Building 
upon this work, the following paragraphs explore the benefit-cost ratios for EWS, 
community-level engagements, and national policy plans further. Just to highlight, the BCRs 
discussed are in the context of the current climate and are expected to increase, in view of 
climate change. These findings underpin the assessment of costs and benefits presented 
later. 
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Figure 14: Benefit-cost ratios discussed in Lucas (2020) 

 
Source: Lucas (2020). 
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National policy and planning capacity 
 

Effectiveness 
The impact of policy and planning on risk reduction is difficult to determine directly.  
Effectiveness will vary according to the type of policy and other factors such as 
implementation capacity and enforcement. In the literature, policies can include regulations 
for land-use, zoning or spatial planning. In a coastal area in Belgium, Koks et al. (2014) 
estimate land-use zoning can offset 15-20% of future flood risk owing to land-use change. 
For Indonesia, Januriyadi et al. (2020) find measures such as managing land-use zone can 
reduce flood risk magnitude by 29%. These echo similar findings by the UK Climate Change 
Risk Assessment flood projections that highly spatial planning is a central consideration in 
managing future risk (Sayers et al, 2015).  Effectiveness in terms of managing present day 
(i.e. the existing adaptation deficit) is lower and difficult to quantify without detailed 
context-specific analysis. Given this, we conservatively estimate a reduction in damage of 5% 
of present-day risks, recognising that capacity in national policy and planning can have a 
much greater influence on minimising future increases in risk.  
 
Summary assumption: Investment in national policy and planning has the potential to 
reduce expected annual damage by 5%.  

 

Efficiency  
While BCRs for regulatory changes, technical assistance to national policymakers, and 
capacity building at the government level are sparse in the literature, there have been some 
estimates for regulations of land use and some national policies. A review by Hudson and 
Botzen (2019) assesses the benefits and costs of flood risk zoning (i.e. development control) 
regulations. After an extensive search in the literature, they find BCRs that range from 
61:100 in a study that omitted environmental benefits, to a maximum of 2020:100.  
Developing capacity around planning policy (for developing basin plans, building regulations, 
grant marking, etc.) is difficult, but is generally considered to offer high value for money.  
 
Analysis by the FCDO more broadly on adaptation ‘best buys’ also recognises the highly 
context-specific returns on investment, but reinforces that investments in disaster risk 
reduction for floods is a ‘great’ best buy, with strong evidence for very high cost-
effectiveness based on international reviews (e.g. Shreve & Kelman, 2014; Mechler, 2016; 
GCA, 2019), with BCRs that were >5:1 across all areas, including structural measures that are 
likely to bring down the overall average.  
 
Summary assumption: Given the above, it is assumed here that investment in national 
capacity (if well-structured and targeted) has an opportunity to provide an economic return 
on investment of around 20 to 1. 

State, city and community capacity and engagement 
Effectiveness 
The impact of policy and planning on risk reduction is difficult to determine directly.  In 
general, the ability to reduce risk is more tangible and the opportunities are greater. The 
effectiveness of engagements at the community level can be seen in the results of 
programmes such as the Community Rating System (CRS) in the United States. The 
programme incentivises communities to engage in flood mitigation measures to receive 
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discounts in flood insurance premiums. Kousky and Michel-Kerjan (2017) find that insurance 
claims from class 8 and 9 communities (or communities that just make the cut to qualify for 
discounts in the CRS) are 13.5% lower than those from non-participating communities. They 
posit that even minimal effort to be part of the CRS can lead to lower insurance claims.  
 
Summary assumption: Investment in state, city and community has the potential to reduce 
expected annual damage by 10%.  

Efficiency  

Community-level engagements vary in scope and return, with many (not all) being localised 
efforts that are relatively inexpensive to pursue. For example, an interview with a 
development partner who conducted a community-level capacity building project14 revealed 
that it cost only the equivalent of EUR 10,000 to implement. Despite the low costs, returns 
can be significant with high BCRs.  

Determining the benefits and costs is difficult, however, as community engagements are 
often difficult to separate from the structural and non-structural interventions that may be 
part of the same multiple-component project or initiative. The 2012 IFRC Community-Based 
Disaster Risk Reduction (CBDRR) case study in Bangladesh suggests that the BCRs of a 
programme of measures across four communities was likely to achieve a BCR of up to ~5:1 (a 
BCR likely to be depressed by the inclusion of various allied structural measures). More 
recently, a study by Yaron and Wilson (2020) reviewed the return on investment in 
community-level interventions to build flood resilience in Myanmar (projects by the DFID-
funded BRACED programme). The study found BCRs varied between 107:100 and 1089:100, 
with the highest returns associated with community-planned, small-scale infrastructure 
resulting from a collaborative planning process involving both communities and local 
governments.   

Summary assumption: It is assumed that developing local capacity (at state, city or 
community level) offers a potential economic return of around 10 to 1.   

Early Warning Systems (EWS) 
Effectiveness 

The effectiveness of EWS varies in its ability to reduce risk. Following the 2012 IFRC case 
study in Bangladesh mentioned above, the flood early warning system was cited by 
community members as beneficial. In total, 83% of respondents reported shifting assets to 
safer places before the floods, which helped to reduce losses.  

This is, of course, site-specific. Day (1970) continues to be used to relate lead time to percent 
damage reduction (Figure 15).  According to Day’s curve, the maximum practical reduction in 
damages is 35% with more than 48 hours of warning time. But this is generally accepted as 
too optimistic. Reviews by Pappenberger et al. (2015) suggest between 4% and 40%; 

 
14 The project was to develop a participatory risk reduction and management blueprint for the local 
government. It was developed through a series of focus group discussions conducted with multiple 
stakeholders that represented grassroots and communities, the private sector, local councillors, legal experts, 
government officials and legislators, NGOs, etc.  
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Scotland & Northern Ireland Forum for Environmental Research (2009) suggest 7.3% and 
Penning-Rowsell et al. (2014) suggest 4.5% to 6%. Here, it is assumed to be 15% for those 
living in the 1 in 25-year flood plain (and likely to be more able to respond), dropping to 5% 
in the 1 in 100-year floodplain. 

Summary assumption: Investment in non-structural approaches has the potential to reduce 
damages in more frequent flood events (<1 in 25 years) by 25% and in less frequent events 
(up to 1 in 100 years) by 5%. Damages in very rare events are not considered an impact.  
 
Figure 15: Day’s curve which relates reduction in damages to warning time.  
Carsell et al. (2004) 

 

Efficiency  

Timely and actionable forecasts and warnings play a significant role in reducing risk and 
enhancing resilience. EWS gives people time to prepare for imminent threats, for example, 
adding flood-proofing measures to homes, moving property to safer locations and so on. 
EWS leads to benefits in the form of avoided damages and costs, in the form of investments 
in equipment, improving forecast capacity and accuracy, communication tools to 
disseminate information, and capacity building for communities. Climate change may 
influence the type of storm events, their frequency, and how they impact communities. 
Ensuring the EWS are themselves capable of capturing the changing structures of future 
events (for example, the increase in intense storms) will be an important consideration.  

The FCDO works on adaptation ‘best buys’ and also recognises the high return EWS provides.   
Sometimes the opportunity is significant, particularly in locations where structural measures 
are limited or poorly suited to managing the type of flood hazard. For example, a 
technology-based EWS project in Laguna, Philippines, recorded a BCR of 33:1 (Arias et al, 
2015) in Sri Lanka, Thailand and Bangladesh for early warning systems. The BCR was 
assessed to be 93:100, 176:1, 558:1, respectively (Subbiah, Bildan & Narasimhan, 2008). Sri 
Lanka was noted to have a low BCR owing to the infrequency of floods, reinforcing the 
general observation from the UK (Sayers et al, 2015) that forecasting and warning are most 
effective in reducing damage in locations that experience frequent storms. A case study for 
EWS set up in Navua, Fiji, found that it would cost the government less than FJD 0.6 million 
for less than the 20-year lifespan of the system for a BCR between 37:10 to 73:10.  
Hallegatte (2012) takes a more global approach and analyses the benefits of upgrading the 
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hydrometeorological information production and EWS capacity of developing countries to 
developed country standards, finding BCRs between 4 and 35 with co-benefits.   

Summary assumption: It is assumed that EWS typically (if well-designed) achieves an 
economic return of the around 15 to 1. 

Nature-based solutions (NBS) 

There are multiple definitions of NBS, but they are generally understood as the purposeful 
management of natural infrastructure in a way that delivers multiple benefits for people and 
nature. These multiple benefits often include the management of environmental resources, 
such as water or soil and restoration of biodiversity, which normally involves restoration of 
natural ecosystem structure and function. Acreman et al. (2021) demonstrate that 
landscape-scale natural infrastructure such as forests and functional floodplains play a key 
role in determining downstream water resources (quality and quantity) and flood 
management, particularly supporting a reduction in risk associated with more frequent 
floods (but less likely to reduce the most extreme floods). The benefits and costs are difficult 
to determine, with many emerging programmes and few longstanding monitored activities. 
It is, however, widely acknowledged that the multiple opportunities they provide are 
significant. As part of the recent UKCCRA3 flood projections, at a national scale, the return 
was estimated to be 1 in 10 and 1 in 20. Although Nigeria was not included in the 
projections, analysis of opportunity for NBS across Africa by WWF suggests similar or higher 
returns (Sayers et al, in press).   

Given the high-level nature of the analysis here it is assumed that NBS approaches offer 
similar performance to the early warning systems as part of a non-structural portfolio of 
measures.  Future downstream studies should consider this further, and could particularly 
examine approaches to developing bankable projects, recognising that the real benefit of 
NBS approaches lies in the multiple benefits they provide rather than only flood reduction 
benefits, which is the focus here.  

Conventional structural measures 
Effectiveness 
Well-designed structural measures can significantly reduce the risk to the areas they are 
designed to protect. It is assumed here that any structural measure is designed to provide a 
1 in 100-year standard of protection. It is also assumed that flood management activities are 
implemented in a good-practice progression, focusing first on community and non-structural 
measures, and designing structural measures to address the residual risks. This implies that 
structural measures are effective in reducing the residual risk associated with the 1 in 100-
year flood hazard (or more frequent), after accounting for these other activities (as set out in 
the section above).  
 
Summary assumption: Structural measures can be highly effective, and it is assumed here 
that all residual risk (after accounting for non-structural measures) is addressed up to the 1 
in 100-year return period flood.  

Efficiency  

Structural solutions are expensive to pursue. To illustrate, the World Bank’s ‘Integrated 
Flood Risk Management and Drainage Masterplan for Ibadan City’ summarises the costs of 
all the proposed drainage elements in channelisation works, structures (culverts/bridges) 



[FINAL] 

Urban flood priorities in Nigeria, October 2021  44 

OFFICIAL 

and dams at a projected cost of USD 1557.8 million or NGN 475.1 billion (Table 8). 
Unfortunately, readily accessible information is not given on the anticipated benefits. 

Table 8: Cost estimates of all proposed drainage elements (Masterplan) 
  LENGTH 

(KM)/NO. 
COST 
(MUSD) 

COST 
(BNAIRA) 

CHANNELS 418.1 381.1 116.2 
CULVERTS 1336 88.3 26.9 
BRIDGES 61 90.5 27.6 
DAMS 4 997.9 304.4 
TOTAL   1557.8 475.1 

Source: World Bank (2019), see Table 1.15. 

Lucas (2020) notes that structural measures such as dikes or engineered defences are only 
economically feasible if they are protecting significant assets. Lucas confirms that readily 
transferrable BCRs are difficult to find in the literature but does report BCRs from five 
studies on flood diversion ranging between 6:100 and 855:100. The BCRs for dams, dikes, 
levees and embankments range between 29:100 and 490:100 (Lucas, 2020; Hawley, Moench 
& Sabbag, 2012). Again, the wide range reflects the context but also the detail of the design 
and implementation.  

The cost of structural measures is highly context specific. To provide recognition of this, the 
length of river channel and coastline is used to differentiate the cost in different locations.  
For example, those local authorities with the most complex river networks (determined by 
length – see Section 2) are assumed to have higher  costs per unit of risk reduced, and those 
with the least complex (determined by length) cost less.   

Summary assumption: Investment in structural measures is assumed to offer an economic 
rate of return of between 2 to 1 (in complex urban settings, defined here as those in the top 
50 percentile by river and coastal length) and 10 to 1 elsewhere.  The presence of a coastline 
is also assumed to increase the cost per unit of risk reduced by 50% (given that coastal 
defences are typically more costly than equivalent fluvial defences). 

Strategic FCDO support options 

Several options are available to the FCDO for investing in urban flood risk management and 
to enhance urban flood resilience in Nigeria.  These are organised into seven overarching 
options that reflect the gaps and opportunities discussed by stakeholders, and a standard 
counterfactual ‘do nothing’ and a do minimum ‘reactive’ option.  The assessment of the 
benefits and costs bring together the assessment of the expected annual damages from 
Section 2 with the effectiveness and efficiency associated with each option from the 
evidence presented in Section 4.  This process is illustrated in Figure 16. 

A spreadsheet with the associated ‘by option’ and ‘by state’ results is provided alongside the 
report. 
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Figure 16: Overview of the option assessment process 
 

 

Option 1 Do nothing (no investment) 

The FCDO UK does not invest in urban flood risk management. In this case UK expertise does 
not include future flood risk in Nigeria, with opportunities missed to both enhance capacity 
in Nigeria and showcase UK expertise. 

Investment need: n/a 

Option 2 Opportunistic and reactive support  

The FCDO reacts to opportunities as they arise, joining projects led by others on an ad hoc, 
project-by-project basis. 

Investment need: Not set.  

Note: The FCDO spending allocation process means agile investment is unlikely to be 
possible, as programme spend needs approving and then allocating in advance.  
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Option 3 Focus on national capacity  

The FCDO UK focuses on policy and strategic planning, working to address urban flood 
policy inconsistencies, provide technical assistance to upgrade and update planning policies, 
incorporate more vulnerable groups in the planning process, engage policymakers and 
stakeholders, and embark on a systems approach to flood risk management. This would 
involve improving inter-agency coordination and engaging in capacity building for carrying 
out and enforcing policies. The UK has significant skills in the underlying analysis (climate 
change – one of the first countries to establish a cycle of climate risk assessment and earth 
observation – through significant investment in the UK Space Agency programme, including 
many in Africa), planning (strategic coastal zone and river basin planning etc. – one of the 
first countries to establish process-based shoreline management and catchment 
management planning frameworks) and policy development (including pro-poor decision 
approaches through past DFID programmes and ongoing programmes such as BRACED).   

Investment need: Low (<£1m) to moderate (<£10m). The level of investment needed to 
make a significant contribution to national capacity is limited. The most significant challenge 
will be to design the activity that influences policy and its implementation in practice. This 
requires close working with national stakeholders to co-design the activities.  

Option 4 Focus on state, city, and community capacity  

The FCDO focuses on supporting urban planning and community action. Engage in practical 
and strategic activities to update and incorporate modern concepts in spatial planning, and 
provide technical assistance and capacity building to improve city planning capabilities 
(planning, zoning, building regulations to manage climate and flood risk). This could include, 
for example, community engagement in debris management (to reduce the chance of 
blockage), low-cost monitoring systems, good channel management practice and surface 
water drainage (appropriate for informal settings). Access to data and use of appropriate 
analytics to improve target expenditure also feature under this option of capacity building. 
Other possibilities: Supporting asset management good practice around data and data 
management systems, maintenance, scheduling and monitoring (informal and remote 
sensed approaches) of flood defence embankments, channel, pumps, culvert etc; and 
developing the evidence for and developing pilot NBS programmes in urban areas, with local 
communities.  

Investment need: Low (<£1m) to high (<£30m). The level of investment needed to make a 
meaningful contribution on the ground is likely to be significant, involving detailed working 
and support for pilot projects in selected high-risk states. A lower level of ambition would 
seek to support capacity through, for example, the development of good practice and 
consistent flood management policies and guidance documents.  

Option 5 Focus on forecasting and early warning capabilities 

The FCDO invests in developing forecasting and early warning systems and associated 
capacity (e.g. impact-based forecasting, warning and response systems for formal and 
informal settings). This includes capacity building for communities in flood risk zones and 
flood warning awareness (training community leaders, public awareness campaigns, drills, 
etc.). The World Bank is working on a pilot with Ibadan, and Nigeria state ministries are 
seeking to develop community programmes in Lagos. Multiple opportunities exist across all 
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other states or at the federal level, and there are opportunities to work with and contribute 
to many projects; for example, the DARAJA project. 

Investment need: Moderate (<£10m) to very high (<£100m). The level of investment needed 
to develop the telemetry, forecasting tools and implementation of effective action-based 
warning systems is significant and particularly challenging for intense rainfall events with 
short lead times. This means that making a meaningful contribution to on-the-ground 
implementation of new forecasting and warning capability would require ongoing significant 
collaboration with the Nigerian Meteorological Agency. These activities could be prioritised 
according to the high-risk states. A lower level of ambition would seek to support capacity 
through, for example, a detailed review of forecasting and warning capabilities – the gaps 
and the required actions, through to guidance on forecasting and warnings illustrated 
through pilot studies.  

Option 6 Focus on structural measures 

The FCDO invests in engineered structural measures to reduce urban flood risk; in particular, 
investment in surface water drainage (in informal and formal settings), river embankments, 
dam improvements/removal, flood resilience urban infrastructure (energy, water, 
communications, transport, bridge upgrades, culvert upgrades) channel management 
programmes, etc.  

Investment need: Low (£1m) to extremely high (>£100m). The level of investment needed to 
develop new urban drainage infrastructure, dams, levees, etc. is significant and unlikely to 
be of direct interest to the FCDO as such activities are typically supported by development 
banks. Providing primary support is therefore unlikely, but developing capacity in improving 
the environmental, social and climate resilience of the infrastructure choices (through 
guidance, advisory activities and workshops, etc.) does provide an opportunity to secure 
long-term outcomes for Nigeria. This latter focus could be achieved with more modest 
investments. 

Option 7 Focus on promoting innovation 

The FCDO focuses on developing new financial instruments (working with private-sector 
insurers on innovative insurance mechanisms), financing (marshalling multiple donor 
projects, payment of services and asset management approaches), adaptation planning 
approaches, use of earth observations, and whole system (coastal and river, city) approaches 
that use nature-based solutions to deliver triple win outcomes for people, nature, and the 
economy. These could all form the basis of innovative pilots or collaborative research and 
development. In urban settings, focusing on low-cost sustainable urban drainage (SUDS) and 
retrofitting green spaces and resilience into informal urban developments have all been 
raised as challenges during the study that was supported through innovation funds. 

Investment need: Low (£1m) to moderate (<£10m).   
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Options appraisal: Multi-criteria considerations 

Multi-criteria considerations are used to help assess the options set out in the previous 
section, namely: 

Effectiveness and efficiency: The typical efficiency (benefit-cost ratios, or BCRs) and 
effectiveness for each type of investment set out in the previous section are used to 
determine a spatially disaggregated BCR at state level. It is assumed that the calculated 
expected annual damage (EAD – see Section 2) is reduced according to the effectiveness of 
the option being considered (referred to here as the expected annual benefit – EAB). The 
EAD before and after the measure is then used to determine the benefit. Given the focus 
here on urban settings, only the risk in urban areas is used. The benefit is then translated to 
a cost using the assumed efficiency. The expected annual benefit is assessed for the 
conditions today – the people, GDP and climate. Under conditions of change, including 
climate change, potential benefits of flood resilience development are likely to increase. 
Hence the estimate here, although reasonable in the short term, are likely to understate the 
long-term benefits. 

For some measures, the complexity of the physical flooding context will influence the cost of 
taking action. For example, for structural measures, a greater cost is assigned to those states 
with a coastal frontage (reflecting the relatively higher cost associated with coastal 
structures compared to fluvial defences) and to those states with the most complex river 
networks (determined by length).  

Equity: Considers the pro-poor/socially vulnerable outcomes or distributional benefits, i.e. 
whether interventions are pro-poor. A score of 5 (targets the most socially vulnerable 
explicitly) to 1 (likely to increase the risk for the most vulnerable) was assigned. 

Long-term outcomes: Considers the ability of the option to address long-term adaptive 
capacity and deliver a range of outcomes robustly over the long term, including: economic, 
i.e. physical damage to buildings, infrastructure, and assets, crop/livestock damage and 
losses (using the global damage functions, tailored to Africa), production losses in 
manufacturing and industry, and high-level losses from traffic disruption, people, in 
casualties, humanitarian and emergency response costs, health and medical costs; and 
environmental, i.e. degradation of habitats and cost of loss of functional floodplains. 
Assessed qualitatively. A score of 5 (very strong multiple long-term outcomes) to 1 (none or 
few multiple outcomes and unlikely to be sustained) was assigned. 

Feasibility: Considers how likely it is that an option will achieve the benefits anticipated in a 
way that is attributable to the FCDO. A score of 5 (highly likely to succeed) to 1 (highly 
unlikely to succeed) was assigned. 

Opportunity for the UK: Considers the ability of the option to harness or develop UK 
competitiveness in supporting Nigeria to enhance urban resilience. A score of 5 (UK’s 
comparative advantage is very strong) to 1 (UK’s comparative advantage is very weak) was 
assigned. 

Overall assessment: Assessed qualitatively. A score of 5 (very high) to 1 (very low) was 
assigned.  

Table 9 presents the scores for each option, with a short supporting rationale. 
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Table 9: Options appraisal – summary of MCA  

Option 1 Do nothing (no investment) 

Level of investment n/a n/a 
Effectiveness and 
Efficiency 

Benefits: n/a  
Cost: n/a 
Benefit to cost ratio: n/a 

n/a 

Equity (Pro-poor 
outcomes)  

Urban flood risks increase, particularly through informal development 
impacting the most vulnerable. 

1 

Long term outcomes No outcomes supported – Nigeria is not supported in making well-
adapted choices to manage urban flood risk.  

1 

Feasibility Not applicable.  n/a 
Opportunity for UK  5 
Overall assessment Not applicable.  n/a 

 

Option 2 Opportunistic and reactive support 

Level of investment Agile  n/a 
Effectiveness and 
Efficiency 

Benefits: n/a  
Cost: n/a 
Benefit to cost ratio: n/a 

n/a 

Equity (Pro-poor 
outcomes)  

Humanitarian aid provides support to the most vulnerable during 
shocks. There are already a few initiatives by other stakeholders 
(World Bank in Ibadan, etc.) but FCDO would be reactive, offering 
little proactive support to enhance long-term outcomes for those 
most in need. 

1 

Long term outcomes Humanitarian aid does not address the underlying drivers of flood 
risks in urban areas. Little progress is made on supporting Nigeria to 
adapt to cope better with future floods. 

1 

Feasibility Not applicable.  n/a 
Opportunity for UK Ad hoc. 5 
Overall assessment  Not applicable.  n/a 

 

Option 3 Focus on national capacity 

Level of investment Low (<£1m) to moderate (<£10m) 3 
Effectiveness and 
Efficiency 

In-year benefits (across Nigeria): £1.5bn 
In-year cost (across Nigeria): ~£50-100m 
Benefit to cost ratio: ~20 

4 

Equity (Pro-poor 
outcomes)  

Targeted policies expand the effective use of resources and can better 
reach vulnerable groups. Relies upon translation to implementation to 
achieve outcomes. Whether or not allied to communities and state 
activities is a central consideration. 

3 

Long term outcomes Updated and inclusive policies can address long-term and underlying 
drivers. Support for institutional strengthening and improvements in 
inter-agency coordination can make government efforts more 
efficient and effective. 

3 

Feasibility Moderate to high. FCDO is well placed to build upon and develop 
strong collaborative engagement with relevant ministries as a flood 
risk management partner for the long term. 

5 

Opportunity for UK High. The UK is leader in climate risk assessment and resilience (e.g., 
two of the four World Bank framework providers for urban flood risk 
are from the UK in recognition of this expertise). 

5 

Overall assessment  High  5 
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continued… 

Option 4 Focus on state, city, and community capacity 

Level of investment Low (<£1m) to high (<£30m) 4 
Effectiveness and 
Efficiency 

In-year benefits (across Nigeria): ~£3bn 
In-year cost (across Nigeria): ~£300m 
Benefit to cost ratio: ~10 

3 

Equity (Pro-poor 
outcomes)  

Enables local context; informal and the most socially vulnerable to be 
included in the local context.   

3 

Long term outcomes Improved urban development planning can address some underlying 
drivers of flood risk (prevent negative impacts of unorganised 
urbanisation) and help communities adapt to and mitigate climate 
change and flood risk. When communities are engaged in the planning 
process, this approach can benefit long-term ability to control and 
enforce related policies. 

4 

Feasibility High. Benefits will depend on the ability to engage and work with the 
right partners. 

4 

Opportunity for UK High. Involves city planning and developing innovation in urban flood 
risk management, with the UK recognised as taking a leading role in 
major urban initiatives such as the Blue-Green Dream, alongside 
urban resilience centres of excellence in our leading universities. 
Urban planning and design are also areas of strength for UK 
consultancies. 

4 

Overall assessment  High. Has  opportunities to maximise returns by focusing on high-risk 
states and communities. 

4 

 

Option 5 Focus on non-structural capabilities 

Level of investment Moderate (<£10m) to very high (<£100m) 3 
Effectiveness and 
Efficiency 

In-year benefits (across Nigeria): £6.9bn 
In-year cost (across Nigeria): £450m   
Benefit to cost ratio: ~15 

5 

Equity (Pro-poor 
outcomes)  

Good forecasting and early warning are central to any good flood 
strategy and, if well configured and developed in partnership with 
local communities, can effectively respond to flood risk and reduce 
the risk of damage and losses. Disability, language, age, and other 
social factors need to be considered to ensure all benefits. 

3 

Long term outcomes Capacity building and improving flood risk awareness at the 
community level can help target groups to plan for the long term and 
make behavioural changes. Improvements in forecasting capacity can 
help government warning systems and response. 

5 

Feasibility High. Although telemetry, radar and hardware are capital intensive, 
FCDO opportunities are likely to lie in analytics and implementation. 

4 

Opportunity for UK High 4 
Overall assessment  High  4 
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continued… 

Option 6 Focus on structural measures 

Level of investment Low (£1m) to extremely high (>£100m) 1 
Effectiveness and 
Efficiency 

In-year benefits (across Nigeria): £28bn 
In-year cost: £6.9m 
Benefit to cost ratio: ~4 to 5 

1 

Equity (Pro-poor 
outcomes)  

Protection if appropriately designed and prioritised, taking account of 
the community – particularly where NBS approaches are used 
alongside conventional infrastructure to deliver multiple outcomes. 

3 

Long term outcomes High, assuming climate change and adaptive capacity is embedded in 
the infrastructure designs. 

1 

Feasibility Likely to require significant capital commitments. Low 1 

Opportunity for the 
UK 

UK contractors have an excellent global track record, but in recent 
years, few feature as the largest international contractors. Many 
leading engineering consultancy, construction and civil works firms 
are found in the UK, and many will be interested in exploiting 
opportunities in Nigeria. The competition for construction contracts is 
likely to be significant with greater opportunities associated with 
supporting consultancy and construction management.      

1 

Overall assessment  Low 1 

 

Option 7 Focus on promoting innovation 

Level of investment Low (£1m) to moderate (<£10m).   5 
Effectiveness and 
Efficiency 

In-year benefits: n/a 
In-year cost: n/a 
Benefit to cost ratio: 1.6 (return estimate) 

1 

Equity (Pro-poor 
outcomes)  

High potential through reconfigured insurance (for example) or pilots 
in informal developments, data management and use, etc. 

3 

Long term outcomes High potential 5 
Feasibility High 5 
Opportunity for UK UK comparative advantage is high. EO, analytics, strategic planning 

and policy innovation are all areas of expertise. 
5 

Overall assessment  High 4 
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Preferred options 

What to focus on 

A summary of the high-level multi-criteria assessment is given in Table 10. This suggests that 
several connected areas of activity offer significant value, including the development of 
national policy and planning capacity supported by activities at the state, city and 
community level, and investment in non-structural options (forecasting and warning and 
associated innovations). Developing innovative approaches to flood management (around 
nature-based approaches) and financing mechanisms to support more strategic planning are 
also areas that offer significant opportunity. The investment needed to support structural 
interventions is likely to be significant and other donors are well placed to service this need.  

Table 10: Summary of the options appraisal 
 

OPTION 1 OPTION 2 OPTION 3 OPTION 4 OPTION 5 OPTION 6 OPTION 7 

LEVEL OF INVESTMENT n/a n/a 3 4 3 1 5 
EFFECTIVENESS AND EFFICIENCY n/a n/a 4 3 5 1 1 
EQUITY (PRO-POOR OUTCOMES)  1 1 3 3 3 3 3 
LONG TERM OUTCOMES 1 1 3 4 5 1 5 
FEASIBILITY n/a n/a 5 4 4 1 5 
OPPORTUNITY FOR UK 5 5 5 4 4 1 5 
OVERALL ASSESSMENT  n/a n/a 5 4 4 1 4 

  
All the preferred options in bold in Table 10 include various possible activities that represent 
opportunities for FCDO investment across a wide range of budgets – low (<£1m) to 
moderate (<£10m) – without undermining the return achieved. Each of these options was 
supported by stakeholder consultations, and all four are expected to be in line with Nigeria’s 
climate adaptation goals. To cite a few examples: 

Option 3: Supporting national capacity 

Supporting national capacity was mentioned by stakeholders as part of the gap in the 
current flood risk response, noting the need to develop a better national FRM strategy. 
Stakeholders also suggested developing a more integrated systems approach to dealing with 
floods, addressing the disconnect and lack of coherent response to the issue. In addition, 
support at the national level would also need to consider the country’s NDCs and other 
climate commitments, ensuring that the country’s policies are in line with adaptation goals 
and are not carbon intensive. The National Adaptation Plan will require the collaborative 
efforts of ministries, departments and agencies to reduce overlap of adaptation programmes 
and projects. 

Depending upon the chosen focus, Option 3 provides an opportunity to scale the level of 
investment without losing impact. Assuming a project is well structured (i.e. has a 
meaningful and achievable capacity-building goal), the scale of ambition can be readily 
scaled according to available funds.  This could include, for example: 

• Low-cost activities (<£1m): Providing technical assistance to embed climate resilience, and in 
particular flood resilience, across national policy to support Nigeria to develop a strategic 
understanding of flood risk in the short and longer term, and exploring scenarios of investment 
that will be needed to manage urban flood risks successfully.  
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• Moderate- to higher-cost activities (£1-10m or more): Supporting national data and mapping 
capacity could also be a focus – helping with (or directly supporting) risk mapping and developing 
flood risk indicators across Nigeria, and working on improving coordination across federal 
agencies and state governments.  

Option 4: Supporting states, cities and communities  

Enhancing state, city, and community level capacity can provide significant returns across a 
wide spectrum of activities and investment levels. Activities could include offering guidance 
on how to manage debris, establishing good channel management practices, and supporting 
structural projects such as flood defence asset management and monitoring systems. 
Opportunities of leveraging the return on investment could be generated through collective 
action, such as facilitating and supporting peer-to-peer learning across multiple states and 
cities, through to working with multiple communities with similar issues.  

Stakeholders highlighted the importance of state-level actors in dealing with flood risk, and 
focusing on actions that enhance the capacity of a state-level central mechanism for 
reducing flood risk at scale.  One area of focus could be supporting a more inclusive planning 
and decision making process (including among the most vulnerable groups).  This has the 
potential to ensure greater buy-in from communities and allows them to better protect their 
homes and livelihoods.  

Enhancing community-based adaptation is highlighted as a need in the NAP. Responding to 
this offers significant scope for good-value investment.  The scale of the investment needed 
to work with all communities across Nigeria is significant and beyond the scope of FCDO 
investments.  There is, however, an opportunity to scale the actions to be commensurate 
with the available investment, with benefits also scaled accordingly.  

Investment in data improvements also provides an important opportunity under this option.  
Conventional primary data gathering can be expensive and ongoing.  If this is a chosen focus, 
FCDO investments should be aligned with existing programmes and initiatives. More 
innovative data programmes – for example earth observation – or frameworks for good data 
management standalone FCDO investment would be viable (given >£1m).  

Option 5: Supporting non-structural measures 

Non-structural measures are central to any successful flood risk management programme.  
This can include investing in training to improve forecasts and early warning capabilities, at 
either national or regional level. Other non-structural measures could  include alternative 
technologies and their forecasting tools, or working with community-level programmes to 
increase awareness and encourage community involvement in debris management and asset 
management.  This latter focus was mentioned multiple times by stakeholders during this 
study.  In particular, investing in activities that build capacity at community level was 
emphasised; these should help increase resilience and enable more timely and effective 
forecasting and warnings, since this is a prerequisite for flood resilience in urban areas.   

The benefit of action can be considered to scale with the level of investment (assuming the 
project to be well structured, with clear activities and outcomes that are commensurate with 
the scale of investment). 



[FINAL] 

Urban flood priorities in Nigeria, October 2021  54 

OFFICIAL 

Option 7: Supporting innovation 

Innovation comes in many forms, and a variety of options would offer good value for money. 
These could include new forms of financing (such as blended finance solutions using 
public/philanthropic capital to crowd in private investment), developing evidence to support 
the mainstreaming of nature-based solutions in Nigeria in the catchment area (to prevent 
flood flows from arriving in urban areas), and low-cost approaches to sustainable urban 
drainage systems (SUDS). All of these areas were mentioned and reinforced during 
consultations.  

Moreover, some of these innovative climate-friendly solutions can help in Nigeria’s path 
towards more sustainable low-carbon growth and in meeting its NDCs. Depending on the 
innovation, it can also help strengthen the financing of adaptation.  

As with many other options, the benefit of action can be considered to scale with the level of 
investment (assuming the project to be well structured with clear activities and outcomes 
that are commensurate with the scale of investment).  

Where to focus 
It is important to note that to maximise the return on investment, the decision is not simply 
about choosing the ‘right type’ of investment, but also the ‘right spatial focus’. Where 
possible, activities should be targeted to the states with the greatest need.  Urban flood risk 
is not evenly distributed across Nigeria (as illustrated in Section 3). Although geography is 
not the only consideration (strong partnerships and collaborative involvement with country 
stakeholders will also be important, if not more so), focusing on those states and local 
authorities with the greatest risk provides a means of tailoring efforts to the available FCDO 
budgets as they become better known. The twelve states with the highest expected annual 
benefits are summarised in Table 11 to support this process in follow-on projects. 

Table 11: States with the highest potential expected annual benefits from each Option (£) 

STATE EXPECTED ANNUAL BENEFIT 
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DELTA 367,393,216 734,786,431 1,736,964,696 7,203,576,526 
RIVERS 331,025,069 662,050,138 1,561,616,697 6,476,889,334 
LAGOS 177,490,376 354,980,752 832,120,596 3,455,929,210 
BAYELSA 102,704,462 205,408,923 484,718,373 2,011,683,987 
BORNO 83,354,928 166,709,856 394,349,909 1,635,304,294 
OGUN 64,276,084 128,552,167 303,037,661 1,257,623,116 
KADUNA 34,525,103 69,050,206 162,910,493 676,245,955 
JIGAWA 30,096,661 60,193,322 141,281,465 587,495,581 
CROSS 
RIVER 

28,161,057 56,322,114 133,131,365 552,349,507 

ZAMFARA 27,173,503 54,347,007 128,300,762 532,277,123 
SOKOTO 25,950,443 51,900,887 122,521,324 508,280,551 
OSUN 25,767,618 51,535,235 122,013,211 505,908,438 
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Because climate change is expected to increase the frequency and severity of flooding 
events, these options need to consider future climate scenarios. Considering the options in 
the context of climate policy for Nigeria will also be needed in the next step of the appraisal.   
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7 Appendix 
 
Appendix Table 1: Some case studies on flood mapping in Nigeria 

MAJOR OUTPUTS METHODS STUDY AREA REFERENCES 

Flood hazard extent GIS and Remote Sensing Niger-Benue-
Kogi 

Ojigi et al. (2013) 

Flood hazard extent GIS and Remote Sensing River Kaduna Ismail & Saanyol (2013) 

Flood hazard extent GIS and Remote Sensing Kogi state Aderoju et al. (2014) 

Flood probability map, 
probable peak 
discharge 

GIS and Remote Sensing Lagos Adeaga (2009) 

River discharge for 
each climate change 
scenario 

Hydrological modelling, River Kaduna Haruna et al. (2013) 

Inundation model Remote sensing and GIS, 
digital elevation model 
(DEM), flood discharge 

Kaduna 
Metropolis 

Jeb & Aggarwal (2008) 

Flood risk zones GIS and Remote Sensing Markurdi Abah (2013) 

Flood plain map GIS and Remote Sensing   Aderoju et al. (2014) 

Source: Komolafe et al (2015) 
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Appendix Table 2: Some case studies on flood vulnerability in Nigeria 

TYPES OF VULNERABILITY METHODS STUDY AREA REFERENCES 

Qualitative physical 
vulnerability 

GIS and Remote 
Sensing 

Gwagwalada 
town 

Oyatayo et al. (2014) 

Qualitative physical 
vulnerability 

GIS Adamawa Ikusemoran et al. 
(2013) 

Qualitative physical 
vulnerability 

Questionnaires, GIS Akure Oyinloye et al. (2013) 

Socio-economic vulnerability Questionnaires survey Lagos Ajibade et al. (2013) 

Awareness, qualitative 
physical vulnerability 

Questionnaires survey Abeokuta Adelekan (2011) 

Social and Qualitative physical 
vulnerability 

Run-off modelling River Ogun Sobowale & Oyedepo 
(2013) 

Qualitative physical 
vulnerability 

GIS and Remote 
Sensing 

Niger-Benue-Kogi Ojigi et al. (2013) 

Qualitative physical 
vulnerability 

Remote Sensing Niger-Benue 
basin 

Nkeki et al. (2013) 

Qualitative physical 
vulnerability 

Flood modelling, 
Remote Sensing 

Adamawa Nwilo et al. (2012) 

Qualitative physical 
vulnerability 

Remote Sensing and 
GIS 

Bayelsa Mmom & Akpi (2004) 

Source: Komolafe et al (2015). 
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Appendix Table 3: Sample flood projects from the 2021 Nigeria budget (Ministry of 
Environment) 

PROJECT CODE PROJECT NAME BUDGET STATUS 
ERGP19117246 EROSION, FLOOD CONTROL/ROAD IMPROVEMENT IN WODA 

OTAKPA YALA, CROSS RIVER 
 20,000,000  ONGOING 

ERGP19160347 CONSTRUCTION OF DRAINAGE DYKES TO PROTECT IRRIGATED 
LANDS FROM ANNUAL FLOODS AT GANTE, KEBBI NORTH 
SENATORIAL DISTRICT, 

 100,000,000  NEW 

ERGP20103894 RE-ACTIVATION OF EXISTING AND INSTALLATION OF NEW 
AUTOMATED FLOOD EARLY WARNING SYSTEM (FEWS) IN 2 RIVER 
BASINS OF THE COUNTRY 

 8,000,000  ONGOING 

ERGP201 04470 EROSION AND FLOOD CONTROL PROJECT AT LASSA TOWN 
ASKIRA-UBA LGA BORNO STATE 

 40,000,000  ONGOING 

ERGP201 04526 EROSION AND FLOOD CONTROL IN UNGUWAN FARANSA GOMBI 
LGA ONGOING ADAMAWASTATE 

 36,000,000  ONGOING 

ERGP20125764 EZIAMA NTIGHA FLOOD CHANNELIZATION PROJECT, ISIALA 
NGWA NORTH LGA ABIA STATE 

 10,000,000  ONGOING 

ERGP20125787 CONSTRUCTION OF FLOOD CONTROL WORKS AT AMAO FARM. I 
LORIN WEST LGA KWARASTATE' 

 10,000,000  ONGOING 

ERGP19160347 CONSTRUCTION OF DRAINAGE DYKES TO PROTECT IRRIGATED 
LANDS FROM ANNUAL FLOODS AT GANTE, KEBBI NORTH 
SENATORIAL DISTRICT, KEBBI STATE 

 100,000,000  NEW 

ERGP20139042 CHANNELIZATION AND FLOOD CONTROL IN TUDUNWADA, 
KADUNA SOUTH, KADUNA STATE 

 80,000,000  ONGOING 

ERGP20139059 RIVER JAMTARI FLOODING CONTROL IN MAYO BELWA LGA 
ADAMAWA STATE 

 50,000,000  ONGOING 

ERGP20139133 EROSION AND FLOOD CONTROL WORK ON IYI OKWO-OGUBI 
ROAD AT AGBOHA, ABIA STATE 

 10,000,000  ONGOING 

ERGP20150108 OKE-AOFIN FLOOD CONTROL WORKS, ERITI AKOKO NORTH WEST, 
ONDO STATE 

 20,000,000  NEW 

ERGP20150110 KAINJI TOWN FLOOD AND EROSION CONTROL WORKS. NIGER 
STATE 

 20,000,000  NEW 

ERGP20150111 FLOOD CONTROL PROJECT AT DOEMAK, QUANPAA LGA, PLATEAU 
STATE 

 20,000,000  NEW 

ERGP20150118 CONSTRUCTION OF DRAINS AND CULVERTS TO CONTROL 
EROSION AND FLOOD PROBLEM BEHIND OLD ARMY BARRACK. 
SULEJA NIGER STATE 

 20,000,000  ONGOING 

ERGP20150119 ANGUWAN MAKARFI/RAILWAY GULLY EROSION AND FLOOD 
CONTROL KATCHA, NIGER STATE 

 5,000,000  NEW 

ERGP20150120 ANGUWAN YORUBAWNRAILWAY GULLY EROSION AND FLOOD 
CONTROL KATCHA NIGER STATE 

 5,000,000  NEW 

ERGP20150121 EROSION AND FLOOD CONTROL WORKS IN UKE, NASARAWA 
STATE 

 10,000,000  NEW 

ERGP20150122 FLOOD AND EROSION CONTROL PROJECT AT AMANKALU, ALAYI 
AND OZUITEM IN BENDE FEDERAL CONSTITUENCY. ABIA STATE 

 5,000,000  NEW 

ERGP20150127 EROSION AND FLOOD CONTORL/ROAD IMPROVEMENT WORKS 
AT FOUR CORNER OGBUDO UMUOGAZI/UMUDIJI UGWUORIE 
UKPOR NNEWI SOUTH LGA. ANAMBRASTATE 

 5,000,000  NEW 

ERGP20150128 EROSION AND FLOOD CONTROL/ROAD IMPROVEMENT WORKS At 
ERGP20150128 UGWU ORIE UKPOR UMUOCHI LILU ORSU 
SOUTH/IHIALNORSU LGA's ANAMBRA STATE 

 5,000,000  NEW 

ERGP20151536 EROSION AND FLOOD CONTROL AT Y ANY AN OYO ROAD. IWO 
LGA OSUN STATE 

 17,000,000  ONGOING 

ERGP20151748 FLOOD CONTROL WITH DRAINAGE IN BORIPE COMMUNITY, 
EGBEDORE LGA. OSOGBO, OSUN STATE 

 60,000,000  NEW 

ERGP20152627 EROSION AND FLOOD CONTROL AT USUNGWE UVETE UKEHI LGA. 
KOGI STATE 

 20,000,000  NEW 

ERGP20153386 IGBP OJA IT AN LA GRA FLOOD AND EROSION CONTROL WORKS. 
ONDO STATE 

 25,000,000  ONGOING 
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ERGP20157192 FLOOD AND EROSION CONTROL WORKS AT EMEYAL 2 
COMMUNITY OGBIALGA BAYELSASTATE 

 30,000,000  NEW 

ERGP20157631 FLOOD AND EROSION CONTROL IN ABOTO-ALFA ASA LGA KWARA 
STATE. 

 10,000,000  NEW 

ERGP20158375 EROSION AND FLOOD CONTROL/ROAD IMPROVEMENT WORKS 
AT MEMUNAT ABEJE CRESCENT UNDER GOGBOMOSHO, OYO 
STATE 

 5,000,000  ONGOING 

ERGP20159069 COMPLETION OF EROSION AND FLOOD CONTROL WORKS IN 
GUMEL, GUMEL LGA JIGAWA STATE. 

 15,400,000  ONGOING 

ERGP20159762 EROSION AND FLOOD CONTROL WORKS AT OBANTOKO 
GBONOGUN ODO ERAN, OGUN STATE 

 85,000,000  NEW 

ERGP20161174 FLOOD CONTROL AND SLUM UPGRADING/ROAD IMPROVEMENT 
WADATASTREET. NAHARATI SABO AREA ASHARAABATTOIR AREA 
ABAJI AREA COUNCIL. FCT ABUJA 

 55,000,000  NEW 

ERGP20161175 EROSION AND FLOOD CONTROL/ROAD IMPROVEMENT WORKS 
AT ONUSOROGU-ENU ATTA-UKWU ACHARNEBE-KPATA NYE ONU-
OBIOFO UMUAKASI UMUNGWU IN NNEWI SOUTH LGA 
ANAMBRASTATE 

 5,000,000  NEW 

ERGP20161176 FLOOD CONTROL WORKS AND STORMWATER CHANNELISATION 
AT MAGAJIY N AWALA IN RIJAU, RIJAU LGA AND AUNA 
STORMWATER CHANNELISATION/KAINJI ROAD IMPROVEMENT 
WORKS, MAGAMA LGA, NIGER STATE 

 10,000,000  ONGOING 

ERGP20161213 EROSION AND FLOOD CONTROL WORKS AT 
AGBADANI/OBEAGU/ADAMA NRI GENERAL HOSPITAL, ENUGU 
UKWU ROAD. ANAOCHA LGA ANAMBRA STATE 

 35,000,000  ONGOING 

ERGP554004423 EROSION AND FLOOD CONTROL WORKS IN AUYO, GURI AND KIRI 
KASAMMA LGAs, JIGAWA NORTH EAST SENATORIAL DISTRICT, 
JIGAWA STATE 

 100,000,000  NEW 

ERGP554004430 EROSION & FLOOD CONTROL WORKS@ 30M EACH IN RIGASA, 
IGABI LGA & KAWO, KADUNA NORTH LGA. KADUNA CENTRAL 
SENATORIAL DISTRICT. KADUNA STATE 

 60,000,000  NEW 

ERGP554004447 EROSION & FLOOD CONTROL WORKS IN BELA TOWN, BUNGUDU 
LGA. ZAMFARA CENTRAL SENATORIAL DISTRICT, ZAMFARA STATE 

 50,000,000  NEW 

ERGP554004569 EROSION & FLOOD CONTROL WORKS IN EKITI NORTH 
SENATORIAL DISTRICT, EKITI STATE 

 60,000,000  NEW 

ERGP554004599 EROSION & FLOOD CONTROL WORKS IN IDEATO/OGBOKO, IMO 
WEST SENATORIAL DISTRICT, IMO STATE 

 200,000,000  NEW 

ERGP554004600 EROSION & FLOOD CONTROL WORKS IN IMO NORTH SENATORIAL 
DISTRICT, IMO STATE 

 200,000,000  NEW 

ERGP20160093 EROSION AND FLOOD CONTROL WORKS AT YAGBA EAST AND 
WEST, KOGISTATE 

 34,000,000  NEW 

ERGP55191 
04631 

FLOOD CHANELLING/DRAINAGE WORKS AT JOS NORTH 
SENATORIAL DISTRICT OF PLATEAU STATE 

 10,280,700  NEW 

ERGP55191 
04631 

EROSION CONTROL, FLOOD CHANNELIZATION AND DRAINAGE 
PROJECT AT ISO IDIM 

 50,000,000  NEW 

ERGP554004016 TRAINING ON SANDIFICATION AND EMPOWERMENT TO CUSHION 
FLOOD IN ANAMBRA NORTH SENATORIAL DISTRICT, 
ANAMBRASTATE 

 50,000,000  NEW 

Source/note/caveat: These tables were pulled directly from scanned PDFs published by the Budget Office, 
found here: https://www.budgetoffice.gov.ng/index.php/resources/internal-resources/budget-
documents/2021-budget/2021-signed-budget. For future research, this table may need to be checked against 
the original table files from the government, as the researchers were limited to PDF scanning software. These 
tables are just to illustrate the extent of the list of projects found in various ministries. 

 

  

https://www.budgetoffice.gov.ng/index.php/resources/internal-resources/budget-documents/2021-budget/2021-signed-budget
https://www.budgetoffice.gov.ng/index.php/resources/internal-resources/budget-documents/2021-budget/2021-signed-budget
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Appendix Table 4 Sample flood projects from the 2021 Nigeria budget (other ministries) 
PROJECT CODE MINISTRY PROJECT NAME BUDGET STATUS 
ERGP14106309  MINISTRY OF INTERIOR CONSTRUCTION OF FLOOD RESCUE PROPS. IN 

NFA SHEDA. ABUJA 
 42,973,963  ONGOING 

ERGP1159686 FEDERAL MINISTRY OF 
SPECIAL DUTIES & 
INTERGOVERNMENTAL 
AFFAIRS 
HQTRS 

FLOOD/EROSION CONTROL WORKS AND 
CONSTRUCTION OF 2.86KM ROAD PAVEMENT AT 
NKO IN OBOT AKARA LGA, AKWA-IBOM STATE 

 10,000,000  ONGOING 

ERGP1159687 FEDERAL MINISTRY OF 
SPECIAL DUTIES & 
INTERGOVERNMENTAL 
AFFAIRS 
HQTRS 

FLOOD/EROSION CONTROL WORKS AND 
CONSTRUCTION OF 2.89KM ROAD PAVEMENT AT 
NKO EKPE- ATAN I BONG IN OBOT AKARA LGA, 
AKWA IBOM STATE 

 10,000,000  ONGOING 

ERGP12153358  FEDERAL MINISTRY OF 
AGRICULTURE AND 
RURAL DEVELOPMENT 
HQTRS 

CHANNELIZATION OF FLOOD PRONE COLLEGE 
ROAD 

 5,000,000  ONGOING 

ERGP554054698 FEDERAL MINISTRY OF 
AGRICULTURE AND 
RURAL DEVELOPMENT 
HQTRS 

NIOMRS HQTRS FLOOD CONTROL AND 
LANDSCAPING OF IMPACTED AREAS 

100,000,000  NEW 

ERGP12157677 MINISTRY OF MINES 
AND STEEL 
DEVELOPMENT- HQ 

PROVIDE FOR CONTROL OF FLOODING IN 
CENTRAL WORKSHOP IJORA LAGOS. 

 5,000,000  ONGOING 

ERGP12159731  FEDERAL MINISTRY OF 
WORKS AND HOUSING 

FLOOD CONTROL IN DARAZO TOWNSHIP ROAD IN 
BAUCHI STATE 

131,621,482  NEW 

ERGP30140501 FEDERAL MINISTRY OF 
WORKS AND HOUSING 

SHORELINE PROTECTION &. COASTAL EROSION 
AND FLOOD CONTROL SURVEYS (APAPATO 
BADAGRY) 

 9,355,175  ONGOING 

ERGP1161 035 FEDERAL MINISTRY OF 
WATER RESOURCES 

ODONGET-EKURI/ETARA ROAD FLOOD AND 
EROSION CONTROL PROGRAMME {SECTION 1): 
ODONGET-LOTUNI STREM SECTION 

100,000,000  NEW 

ERGP28124581 FEDERAL MINISTRY OF 
WATER RESOURCES 

STUDIES FOR DEVELOPING MITIGATION WAYS ON 
DAM RELATED FLOODING INCIDENCIES IN 
NIGERIA 

 10,000,000  ONGOING 

ERGP30151599 FEDERAL MINISTRY OF 
WATER RESOURCES 

DEVELOPMENT OF FLOOD MASTER PLAN FOR 
RIVERS NIGER AND BENUE 

 10,335,000  NEW 

ERGP281 01910 NIGERIA 
HYDROLOGICAL 
SERVICE AGENCY 

OUTDOOR FLOOD ALERT [SIREN) SYSTEM  12,081,150  ONGOING 

ERGP28102013 NIGERIA 
HYDROLOGICAL 
SERVICE AGENCY 

FLOOD VULNERABILITY/HYDROGEOLOGY 
MAPPING 

 80,100,000  ONGOING 

ERGP28158758 NIGERIA 
HYDROLOGICAL 
SERVICE AGENCY 

 CONSULTANCY SERVICE FOR FLOOD AND 
DROUGHT MITIGATION 

 6,750,000  NEW 

ERGP281591 05 NIGERIA 
HYDROLOGICAL 
SERVICE AGENCY 

NATIONWIDE FLOOD ASSESSMENT AND 
GID/MULTICRITERIA ANALYSIS OF FLOOD EVENTS 

 4,500,000  NEW 

ERGP28160068 NIGERIA 
HYDROLOGICAL 
SERVICE AGENCY 

HYDROLOGICAIL ASSESSMENT OF FLOOD AND 
DROUGHT OCCURRENCE ACROSS THE COUNTRY 

 9,108,000  NEW 

ERGP29156872 NIGERIA 
HYDROLOGICAL 
SERVICE AGENCY 

 DEVELOPMENT AND MAINTENANCE OF FLOOD 
APP  

 18,675,000  NEW 

ERGP301 5691 1 NIGERIA 
HYDROLOGICAL 
SERVICE AGENCY 

EU ASSISTED FLOOD FORECASTING AND EARLY 
WARNING SYSTEM (FAN FAR PROJECT) FOR WEST 
AFRICA 

 4,950,000  NEW 
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ERGP30156943 NIGERIA 
HYDROLOGICAL 
SERVICE AGENCY 

NEED ASSESSMENT FOR INSTITUTIONAL 
STRENGTHENING FOR FLOOD AND DROUGHT 
MITIGATION 

 7,200,000  NEW 

ERGP12131273 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL AT UZOMIRI 
ARIAMGU VILLAGE IHIAGWA IMO STATE 

 20,500,000  ONGOING 

ERGP12138961  FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL IN AKWA 
IFITEDUNU DUNU, OFIA LGA ANAMBRA STATE 

 22,500,000  ONGOING 

ERGP12138969 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL IN UMUANUGO 
IFITEDUNU DUNUKOFIA LGA ANAMBRASTATE 

 22,500,000  ONGOING 

ERGP12139072 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL IN UMUEZE 
UMUANUGO IFITEDUNU DUNUKOFIA LGA 
ANAMBRA STATE 

 22,500,000  ONGOING 

ERGP12139080 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL IN NKWELLE 
UMUNACHI IDEMILI NORTH LGA ANAMBRA 
STATE 

 22,500,000  ONGOING 

ERGP12139433 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL WORKS AT ANIA 
EZIE UMUOKWARA IKUKU UMUNA ORLU LGA 
IMO STATE 

 18,000,000  ONGOING 

ERGP12139489 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF UMUNWANWA IRRIGATION. 
EROSION AND FLOOD CONTROL WORKS, ABIA 
STATE 

 22,500,000  ONGOING 

ERGP12139947 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL WORKS AT ASH I 
MOLE AKUWA IBEKU ROAD 

 22,500,000  ONGOING 

ERGP12157451 FEDERAL MINISTRY OF 
WATER RESOURCES 

ACCESS ROAD I FLOOD CONTROL IN REDEMPTION 
ESTATE, OBINZE IMO STATE 

 22,500,000  ONGOING 

ERGP28155848 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD & EROSION CONTROL RURAL ACCESS 
ROAD ALONG NAZEOBIBIEZENA ROAD OWERRI 
NORTH LGA IMO STATE BENIN/ OWENA RBDA 

180,000,000  ONGOING 

ERGP28158459 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF EROSION AND FLOOD 
CONTROL STRUCTURES AT MUBI CROSS RIVER 
RBDA 

 15,000,000  ONGOING 

ERGP19139215 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF EROSION AND FLOOD 
CONTROL WORKS NEAR PCN, EFFI, OKUNI, IKOM 
LGA. CROSS RIVER STATE 

 27,000,000  NEW 

ERGP5113598 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF CALABAR RIVER 
IRRIGATION/DRAINAGE/FLOOD CONTROL 
PROJECT, ODUKPANI LGA, CRS 

 31,500,000  ONGOING 

ERGP5113554 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF OWAKANDE/ OBUBRA 
IRRIGATION/ DRAINAGE/FLOOD CONTROL 
PROJECT, OBUBRA LGA, CRS 

 49,500,000  ONGOING 

ERGP5113568 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF ITU IRRIGATION/ DRAINAGE/ 
FLOOD CONTROL PROJECT, ITU AKS. HADEJIA-
JAMA'ARE RBDA 

 54,000,000  ONGOING 

ERGP 19152022 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL AT SABON GARI, 
JIGAWA STATE 

 30,000,000  ONGOING 

ERGP19152061 FEDERAL MINISTRY OF 
WATER RESOURCES 

KATAGUM FLOOD CONTROL AND LAND 
RECLAMATION PROJECT, BAUCHI STATE 

 30,000,000  ONGOING 

ERGP 19152065 FEDERAL MINISTRY OF 
WATER RESOURCES 

KAIDAJI-ALKAMAWA FLOOD PROTECTION AND 
LAND RECLAMATION PROJECT, KANO STATE 

 30,000,000  ONGOING 

ERGP19152095 FEDERAL MINISTRY OF 
WATER RESOURCES 

MAIGATARI FLOOD CONTROL AND LAND 
RECLAMATION PROJECT JIGAWA STATE 

 80,000,000  ONGOING 

ERGP191521 00 FEDERAL MINISTRY OF 
WATER RESOURCES 

UNIVERSITY OF DUTSE FLOOD AND EROSION 
CONTROL PROJECT 

 32,800,000  ONGOING 

ERGP19152125 FEDERAL MINISTRY OF 
WATER RESOURCES 

RAFIN AREWA (MISAU) FLOOD EROSION 
CONTROL 

 24,600,000  ONGOING 

ERGP19152132 FEDERAL MINISTRY OF 
WATER RESOURCES 

COSTRUCTION OF FLOOD/EROSION WORKS AT 
BEHUN, YAN BARAU AND BUSAYE 

 5,000,000  ONGOING 

ERGP19152191 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD CONTROL AT DUGWAL & ZAR/AWA AJINGI 
LGA KANO STATE 

 20,000,000  ONGOING 
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ERGP 19152227 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL AT NASSARAWA 
KANO STATE 

 5,000,000  ONGOING 

ERGP19159121 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL WORKS AT 
DAMBATIA 

 5,000,000  ONGOING 

ERGP19159123 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL WORKS AT 
BIRNIN KUDU 

 5,000,000  ONGOING 

ERGP8159065 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL WORKS AT DAN 
HASSAN TOWN, KURA LGA, KANO STATE 

 15,000,000  NEW 

ERGP554003090 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF EMBARKMENT FOR WATER 
EROSION FLOODING IN AUYO / HADEJIA / KAFIN 
HAUSA FEDERAL CONSTITUENCY, JIGAWA STATE 

100,000,000  NEW 

ERGP554001888 FEDERAL MINISTRY OF 
WATER RESOURCES 

PROVISION IN THE CAPITAL PROJECT BUDGET 
LIVE AS TO CONSTRUCT AN EMBARKMENT 
AGAINST FLOOD AND EROSION IN THE STRATEGIC 
AREAS TO AVOID FUTURE OCCURRENCES IN 
HADEIJNKAFIN HAUSNAUYO FEDERAL 
CONSTITUENCY, KANO 

 50,000,000  ONGOING  

ERGP28157512 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD PROTECTION DYKE 
FOR MAKURDI PROJECT 

 18,000,000  ONGOING  

ERGP554002075 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD CHANNELIZATION & CONSTRUCTION OF 
FWAVWEI - JIKU TO OLD AIRPORT ROAD, JOS 
SOUTH LGA PLATEAU STATE 

 30,000,000  ONGOING  

ERGP554001998 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL AT ANGUWAN 
DODO GWAGWALADA FCT LOWER NIGER RBDA 

190,000,000  NEW 

ERGP12151222 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL AT OLOFFA WAY 
KUNLEDE ESTAT PHASE KWARASTATE 

 4,500,000  NEW 

ERGP12151224 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL AT AH-LU ROSUL 
COMMUNITY, GBAAKO AREA, OKO OLOWO 
ILORIN, KWARA STATE 

 4,500,000  NEW 

ERGP12153574 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD AND EROSION 
CONTROL AT SHALOM COMMUNITY AREA OFF 
UNIVERSITY ROAD, TANKE, ILORIN 

 27,900,000  NEW 

ERGP121 53664 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL WORKS AT 
ADEROJU SAGAYASTREET, OFF AWOLOWO ROAD, 
TANKE, ILORIN 

 27,900,000  NEW 

ERGP12159026 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL AT JOORO ISALE 
PHASE I COMMUNITY, ILORIN WEST LGA 
KWARASTATE 

 28,800,000  NEW 

ERGP 19147029 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD EROSION CONTROL WITHIN AGRIC ESTATE 
AT I LORIN 

 15,000,000  ONGOING 

ERGP20125938 FEDERAL MINISTRY OF 
WATER RESOURCES 

AJIBESIN-ONIRU AIR FORCE CHANNELIZATION 
AND FLOOD CONTROL OLOJE HOUSING ESTATE, I 
LORIN, KWARA STATE 

 9,900,000  ONGOING 

ERGP6150651 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL AT GBARADOGI 
ROAD PATIGI, KWARA STATE 2018 LIABILITY 

 30,000,000  ONGOING 

ERGP554002091 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL BEHIND ECSS, 
AKANCHI, NAGAZI UVETE, ADAVI LGA KOGI STATE 
NIGER DELTA RBDA 

 50,000,000  NEW 

ERGP12160779 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF PHASE 2 BUGUMA FLOOD 
AND EROSION CONTROL 

 50,000,000  ONGOING 

ERGP20125665 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL PROJECTS IN 
BUGUMAATIEGOBA RIVERS STATE OGUN/ OSUN 
RBDA 

 49,500,000  ONGOING 

ERGP191 08849 FEDERAL MINISTRY OF 
WATER RESOURCES 

STUDY, DESIGN &. CONSTRUCTION OF FLOOD 
AND EROSION CONTROL ONGOING WORKS AT 
OYEFESO MOSQUE IN AGURNSABO, SAGAMU, 
OGUN STATE. 

 4,500,000  ONGOING 
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ERGP191 08865 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD AND EROSION 
CONTROL MEASURES AT AYETORO ROAD, 
OLORUNTEDO COMMUNITY, ABEOKUTA. 

 10,500,000  ONGOING 

ERGP19112281 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD AND EROSION 
CONTROL WORKS AT GRA. IJEBU ODE OGUN 
STATE 

 13,000,000  ONGOING 

ERGP19121498 FEDERAL MINISTRY OF 
WATER RESOURCES 

COMPLETION OF FLOOD AND EROSION WORKS 
AT OSUN SENATORIAL DISTRICTS 

 4,500,000  ONGOING 

ERGP19131544 FEDERAL MINISTRY OF 
WATER RESOURCES 

COMPLETION OF SAGAMU FLOOD AND EROSION 
CONTROL WORKS 

 900,000  ONGOING 

ERGP19140483 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD AND EROSION 
CONTROL WORKS AT PSERO 

 13,500,000  ONGOING 

ERGP19140490 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL WORKS AT 
OBASANJO HILLTOP. ABEOKUTA. OGUN STATE 

 12,000,000  ONGOING 

ERGP19140499 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD AND EROSION 
CONTROL WORKS AT OBAGUN, OSUN STATE 

 9,000,000  ONGOING 

ERGP19140519 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD AND EROSION 
CONTROL WORKS AT INUKONU, ADIGBE, OGUN 
STATE 

 12,000,000  ONGOING 

ERGP19140531 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF DRAINAGE, FLOOD AN 
EROSION CONTROL WORKS AT ISH UN FARM 
SETTLEMENT ROAD, OBAFEMI OWODE LGA 
OGUN STATE 

 6,300,000  ONGOING 

ERGP19140546 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD AND EROSION 
CONTROL WORKS AT ITA MORIN, OKE ITOKU. 
ABEOKUTA OGUN STATE. 

 13,000,000  ONGOING 

ERGP19143742 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD AND EROSION 
CONTROL WORKS AT ISHERI, LAGOS STATE 

 13,000,000  ONGOING 

ERGP19143745 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD AND EROSION 
CONTROL WORKS AT OLOWO-IRA LAGOS STATE 

 13,000,000  ONGOING 

ERGP 19150937 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL IN ISOKAN 
OLUWA COMMUNITY, TARA AREA OKE BALE, 
OSOGBO. OSUN STATE 

 9,000,000  NEW 

ERGP19150946 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL ON AWESIN 
RIVER IN OKE AYEPE AREA INCLUDING CULVERT 
TO CONNECT IREPODUN LGA WITH OROLU LGA 
IN NEW OSUN STATE' 

 9,000,000  NEW 

ERGP19150953 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL ON _____ AREA 
OF NEW ARENJA COMPOUND IN IFON, OSUN 
STATE 

 9,000,000  NEW 

ERGP19151 032 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD AND EROSION 
CONTROL WORKS ACROSS ISALE-OBA OKE-ODO 
COMMUNITY IN OYO STATE 

 10,500,000  NEW 

ERGP19151 035 FEDERAL MINISTRY OF 
WATER RESOURCES 

REHABILITATION OF CONCRETE DRAINAGE, 
FLOOD AND EROSION CONTROL WORKS IN 
IBARAPA OYO STATE 

 10,500,000  NEW 

ERGP19151158 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD AND EROSION 
CONTROL WORKS AT GAA II VILLAGE, IREE, 
BORIPE LGA OSUN STATE 

 18,000,000  NEW 

ERGP19154754 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD AND EROSION 
CONTROL WORKS AT PRAYER WARRIOR AREA 
ILESA EAST LGA OSUN STATE 

 27,000,000  NEW 

ERGP19154776 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD AND EROSION 
CONTROL WORKS AT HARMONY, FUNAAB AREA 
ODEDA LGA OGUN STATE 

 22,500,000  NEW 

ERGP19154799 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD AND EROSION 
CONTROL WORKS AT EMERE-AYAAREA CAMP, 
ODEDA LGA OGUN STATE 

 13,500,000  NEW 
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ERGP19155340 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD AND EROSION 
CONTROL WORKS AT ILUPEJU COMMUNITY, 
CAMP, ODEDA LGA OGUN STATE 

 13,500,000  NEW 

ERGP 19155390 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD AND EROSION 
CONTROL WORKS AT OWWI EWEKORO LGA 
OGUN STATE 

 13,500,000  NEW 

ERGP19155758 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD AND EROSION 
CONTROL WORKS AT APAKILA ODEDA LGA OGUN 
STATE 

 17,000,000  NEW 

ERGP19155813 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD AND EROSION 
CONTROL WORKS AND REHABILITATION OF 
FAJEBE STREET AT IKENNE LGA OGUN STATE 

 17,000,000  NEW 

ERGP19155891 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD AND EROSION 
CONTROL WORKS AT ROSARIUM ESTATE, ILAHO-
AGUNRETE, LADERIN EXTENSION, ABEOKUTA 
OGUN STATE 

 18,000,000  NEW 

ERGP 19155899 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD AND EROSION 
CONTROL WORKS IN NEW EWEYE STREET, ILISAN, 
OGUN STATE 

 31,500,000  NEW 

ERGP 19155929 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION FLOOD AND EROSION CONTROL 
WORKS INCLUDING DRAINAGE AT OYO STATE 

 4,500,000  NEW 

ERGP19156110 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL WORKS 
INCLUDING CULVERT AT UNITY CRESCENT 
OROBIYI BANJO COMMUNITY OSHODI-ISOLO LGA 
LAGOS 

 17,000,000  NEW 

ERGP19159095 FEDERAL MINISTRY OF 
WATER RESOURCES 

REHABILITATION OF DRAINAGE STRUCTURE, 
FLOOD AND EROSION CONTROL WORKS AT 
ABIMBOLA OKULAJA CLOSE, OLADIMEJI ALO 
STREET, LEKKI, LAGOS STATE 

 10,000,000  NEW 

ERGP28136272 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF DRAINAGE FLOOD AND 
EROSION CONTROL WORKS ONGOING AT JOB 
ADEMOWO STREET, IJEBU-ODE 

 18,000,000  ONGOING 

ERGP28136278 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD AND N CONTROL 
WORKS AT IDODE 

 18,000,000  ONGOING 

ERGP28136283 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD AND EROSION 
CONTROL WORKS AT OLUMIDE FARM ROAD, 
ASERO, ABEOKUTA 

 18,000,000  ONGOING 

ERGP28150204 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD MAPPING AND CATECHMENT PLAN OF 
OGUN BASIN 

 9,000,000  NEW 

ERGP30151217 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF DRAINAGE, FLOOD AND 
EROSION CONTROL WORKS AT ORIMERUNMU 
TOWN, MOWE, OBAFEMI-OWEDE LGA. OGUN 
STATE 

 27,000,000  NEW 

ERGP5131 040 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF FLOOD AND EROSION 
CONTROL WORKS AT EPE, LAGOS STATE SOKOTO 
RIMA RBDA 

 18,000,000  ONGOING 

ERGP 19156520 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL AND RURAL. 
WATER SUPPLY PROJECT IN HAYIN KARA KAFUR 
LGA. KATSINA STATE 

 50,000,000  ONGOING 

ERGP28157 503 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL AND RURAL 
WATER SUPPLY PROJECT IN BUDAWA VILLAGE, 
KAFUR LGA KATSINA STATE 

 76,000,000  ONGOING 

ERGP5128504 FEDERAL MINISTRY OF 
WATER RESOURCES 

REHABILITATION OF 10KM FLOOD PROTECTION 
DYKE AT (MRVIP, BIP & ZPP) PROJECT IRRIGATION 
SCHEMES 

 10,800,000  ONGOING 

ERGP81597 49 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL OPPOSITE 
HIGHCOURT LOW-COST AREA AND BAKIN 
KASUWA- GARKAR LAILABA. ARGUNGU - KEBBI 
NORTH SENATORIAL DISTRICT 

 40,000,000  NEW 
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ERGP28149637 FEDERAL MINISTRY OF 
WATER RESOURCES 

JANKAI/BUBAYERO PRIMARY SCHOOL FLOOD 
CONTROL PROJECT (400m), GOMBE STATE 

 90,000,000  ONGOING 

ERGP28149639 FEDERAL MINISTRY OF 
WATER RESOURCES 

TUDUN WADA FLOOD CONTROL PROJECT (400m), 
GOMBE STATE UPPER NIGER RBDA 

 93,600,000  ONGOING 

ERGP19120094 FEDERAL MINISTRY OF 
WATER RESOURCES 

DRAINAGE, FLOOD AND EROSION CONTROL WITH 
SURFACE DRESSING AT LADE TSUBAWORO. 
KWARA state 

 10,000,000  ONGOING 

ERGP 19128293 FEDERAL MINISTRY OF 
WATER RESOURCES 

FLOOD AND EROSION CONTROL WORKS IN 
KADUNA. NIGER AND FCT 

 
158,400,000  

ONGOING 

ERGP20138796 FEDERAL MINISTRY OF 
WATER RESOURCES 

CONSTRUCTION OF DRAINAGES FOR FLOOD AND 
EROSION CONTROL AT TAIDNAAND ENVIRONS, 
MINNA2020 

 40,000,000  ONGOING 

ERGP19104180 NATIONAL WATER 
RESOURCES 
INSTITUTE- KADUNA 

EROSION & FLOOD CONTROL  13,500,000  ONGOING 

ERGP191 04181 NATIONAL WATER 
RESOURCES 
INSTITUTE- KADUNA 

ERECTION OF FLOOD MARKS ACCROSS NIGERIA  10,800,000  ONGOING 

ERGP19130409 FEDERAL MINISTRY OF 
NIGER DELTA HQTRS 

SANDFILLING OF UKPARAM NEW CITY OPPOSITE 
BOLOWOHU, ESE-ODOLGA/FLOOD CONTROL 
ONDO STATE 

 60,000,000  ONGOING 

ERGP19158179 FEDERAL MINISTRY OF 
NIGER DELTA HQTRS 

UGEP MAIN MARKET EROSION/FLOOD CONTROL 
YAKURR LGA CROSS RIVER STATE. 

 10,000,000  ONGOING 

ERGP23142542 FEDERAL MINISTRY OF 
EDUCATION - HQTRS 

UPGRADING OF INFRASTRUCTURE. EROSION 
CONTROL REPAIRS OF FLOODING, RAINSTORM 
AND DAMAGES IN FUCs 

377,402,175  ONGOING 

ERGP554003452 NATIONAL 
EMERGENCY 
MANAGEMENT 
AGENCY 

FLOOD CONTROL IN OGBIA/NEMBE LGA BAYELA 
EAST SENATORIAL DISTRICT 

 80,000,000  NEW 

Source/note/caveat: These tables were pulled directly from scanned PDFs published by the Budget Office, 
found here: https://www.budgetoffice.gov.ng/index.php/resources/internal-resources/budget-
documents/2021-budget/2021-signed-budget. For future research, this table may need to be checked against 
the original table files from the government, as the researchers were limited to PDF scanning software. These 
tables are just to illustrate the extent of the list of projects found in various ministries.      

 

https://www.budgetoffice.gov.ng/index.php/resources/internal-resources/budget-documents/2021-budget/2021-signed-budget
https://www.budgetoffice.gov.ng/index.php/resources/internal-resources/budget-documents/2021-budget/2021-signed-budget
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