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The Annual Flood Outlook produced by the Nigeria Hydrological Services 

Agency (NIHSA), an Agency of the Federal Ministry of Water Resources and 

Sanita�on, has been the principal source of informa�on that is deployed by 

the Federal Government to sensi�ze the en�re populace on the strategies of 

flood mi�ga�on. The flood outlook provides expected annual and seasonal 

pa�erns of flooding for the country with advisories to the States and Local 

Government Areas on the projected level of flooding in their respec�ve 

domains and the need for them to put in place early an�cipatory ac�ons to 

counter impacts of flood in their locali�es, par�cularly in the most vulnerable 

communi�es. 

The devasta�ng impact of floods have con�nued to bedevil the na�on. Year in 

year out, flood management and managing risks associated with flood 

disasters are becoming a herculean task that government has to cope with. 

Lives, livelihoods, proper�es and cri�cal infrastructures are being lost to flood 

events, agricultural sector is being affected, thus threa�ng food security. From 

North to South and East to West, the annual flooding of the river banks, 

coastal areas, farmlands and agricultural produce including the flash flooding 

of villages, towns, ci�es and urban centres have con�nually le� untold 

hardship on the Nigerian ci�zens.

FOREWORD

The 2024 Annual Flood Outlook (AFO) is therefore �mely and serves as a 

valuable resource to enriching the work of the Presiden�al Commi�ee. The 

2024 AFO also provides detailed informa�on on the probable flood risk areas 

in the current year, with their degree of vulnerabili�es designed to serve as a 

working tool for various sectors including governments at all levels, 

agriculture, water corpora�ons, humanitarian and donor aid organisa�ons, 

oil and gas companies, town planners, disaster management agencies, health, 

na�onal planning, security agencies and the general public.

To address the perennial flood disasters in Nigeria, President Bola Ahmed 

Tinubu, GCFR, inaugurated the Na�onal Economic Council Ad-HOC 

Commi�ee on Flood Mi�ga�on, Adapta�on, Preparedness, and Response to 

proac�vely develop a roadmap to enhance Nigeria's flood mi�ga�on, 

adapta�on, preparedness and response capabili�es. The Presiden�al 

direc�ve was predicated on the periodic updates and briefings on situa�ons of 

flooding in the country by the Nigeria Hydrological Services Agency. 
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Reflec�ng on the lessons learnt from the previous flood disasters, the most 

recent being the 2022 flood disasters, let us use the knowledge gained and 

informa�on that are provided in 2024 AFO predic�ons as a vital flood early 

warning and disaster risk reduc�on informa�on for improved flood mi�ga�on 

strategies and preparedness to build a flood-resilient na�on.  

Engr. Prof. Joseph Terlumun Utsev, FNSE
Honourable Minister of Water Resources and Sanita�on
April, 2024.
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EXECUTIVE SUMMARY

The 2024 Flood Outlook report offers a comprehensive assessment of flood 

risk across the country, highligh�ng cri�cal areas of concern and strategic 

recommenda�ons for mi�ga�on and preparedness. Through an analysis of 

historical data, climate forecasts, hydrological modeling and the report 

iden�fying varying degrees of flood risk across different regions and 

�meframes.

The report iden�fies high-risk areas across three dis�nct scenarios: April, May 

and June (AMJ), July, August and September (JAS) as well as October and 

November (ON). In the AMJ period, 25 states and 72 Local Government Areas 

(LGAs) are iden�fied as high-risk areas, indica�ng heightened vulnerability to 

flooding. This vulnerability persists into the subsequent months, with 33 

states and 135 LGAs iden�fied as high-risk areas from July to September, and 

19 states and 44 LGAs during October and November. These regions are 

characterised by erra�c rainfall pa�erns, river basin dynamics and inadequate 

hydraulic infrastructures, amplifying the poten�al for devasta�ng flood 

impacts on communi�es, agriculture and infrastructures.

The report iden�fies moderate-risk areas across the same �meframes. In the 

AMJ period, 24 states and 63 LGAs are categorised as moderate-risk, signaling 

a need for heightened vigilance and preparedness measures. This risk extends 

into the following months, with 33 states and FCT as well as 221 LGAs 

iden�fied as moderate-risk from July to September, and 24 states and 100 

LGAs during October and November. While these regions may not face an 

immediate threat of flooding comparable to high-risk areas, they remain 

suscep�ble to adverse impacts during periods of intense rainfall and 

increased river discharge.

To mi�gate the poten�al impact of flooding in high-risk areas and enhance 

resilience na�onwide, the report recommends series of strategic 

interven�ons. These include, implemen�ng robust early warning systems to 

provide �mely alerts to at-risk communi�es, enabling proac�ve evacua�on 

and response efforts. Inves�ng in infrastructure improvements such as flood 

defenses, drainage systems and embankments to mi�gate flood risk and 

protect vulnerable areas. Engaging local communi�es through awareness 

campaigns, training programs and par�cipatory planning processes to build 
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By implemen�ng these recommenda�ons in collabora�on with relevant 

stakeholders, Nigeria can enhance its capacity to manage flood risk 

effec�vely, minimize the adverse impacts of flooding as well as build a more 

resilience and sustainable future for all its ci�zens. The comprehensive 

analysis provided in the Flood Outlook 2024 report serves as a valuable 

resource for policymakers, planners and emergency responders, informed 

evidence-based decision-making and guiding targeted interven�ons to 

reduce flood risks and enhance resilience across Nigeria. Through concerted 

ac�on and proac�ve measures, Nigeria can address the complex challenges 

posed by flooding and work towards a safer, more resilient future for all.

resilience and facilitate community-led response efforts. Promo�ng 

sustainable land use planning prac�ces to minimize exposure to flood hazards 

and preserve natural floodplains and wetlands. Strengthening ins�tu�onal 

capacity at all levels of government to effec�vely coordinate flood response 

and recovery efforts, including disaster risk management, emergency 

response and post-disaster recovery planning.
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C H A P T E R 

ONE

C H A P T E R  O N E 

1.0 INTRODUCTION

“ 
“
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In the face of escala�ng climate variability and heightened risk of extreme 

weather events, the importance of early warning systems for the mi�ga�on of 

natural disasters such as floods and drought among others cannot be 

overemphasized. Floods are without doubt one of the most devasta�ng natural 

disasters that strike numerous regions in the world every year. In the last decades, 

the trend in flood damages has been growing exponen�ally due to the increasing 

frequency of heavy rainfall, changes in upstream land use and a con�nuously 

increasing concentra�on of popula�on and assets in flood-risk areas. The certainty 

of climate change has spurred the need for preven�ve measures, an�cipa�ng 

exacerba�on of exis�ng challenges par�cularly suscep�bility to destruc�ve flood 

occurrences.

Nigeria is currently experiencing its most severe flooding over a decade, displacing 

over 1.4 million people, with more than 500 reported fatali�es, numerous injuries 

and diseases (NEMA, 2023). Recurring flood issues during rainy seasons from 

March to July and Mid-August to October in the South and July to October in the 

North, leading to rivers and dams overflowing, causing widespread flooding in 

states such as Anambra, Cross-river, Rivers, Bayelsa, Delta, Edo, Benue, Kogi, Lagos, 

Adamawa and Niger.

The recurring floods in Nigeria have exacerbated food and agricultural challenges, 

submerging over 266,000 acres of valuable farmlands annually leading to inevitable 

food shortages (NEMA, 2023). In response to the ongoing crisis, it is impera�ve to 

implement sustainable solu�ons that will address the socio-economic and food 

security impacts. The floods have not only highlighted the immediate devasta�ons 

but also exposed structural and systema�c shortcomings within the country.

 Despite early flood forecasts, government efforts at both na�onal and state levels 

to mi�gate damages through relief and evacua�on have proven largely inadequate.

16Fig. 1: Scene of flooding at Lokoja, 2023



Contrary to certain natural disasters, floods resul�ng from rainfall can be managed 

through effec�ve planning and infrastructural development. Primary contributors to 

Nigeria's flooding challenges include a deficient drainage system, subpar waste 

management, poor rural/urban planning and lack of disaster educa�on which are 

significantly impac�ng Nigeria's ci�es and displacing thousands of people.

For many decades, flood hazard management has emphasised flood protec�on based 

on “Hard” engineering works (e.g. embankments, dykes, etc). Flood control structures 

have at least one of the following objec�ves: 

1.2 Purpose of the Annual Flood Outlook 

The AFO serves as a crucial guide, contribu�ng to economic growth and sustainable 

development. Addi�onally, it accelerates integrated approaches (an�cipate, early 

warnings, impacts, search and rescue, rehabilita�on, and provision of relief materials) 

to address interconnected water-related risk management and socio-economic 

environmental challenges for sustainable flood disaster reduc�on and management in 

Nigeria. 

1.3 Importance of Flood Preparedness and Response 

Flood, being one of the most common and destruc�ve natural disasters in Nigeria, pose 

significant threats to communi�es na�onwide. Flood preparedness is crucial as it helps 

minimise risk to lives and proper�es. Being ready with emergency plans, supplies and 

awareness can make a significant difference in coping with and recovering from flood 

events.

· reduce the area of inunda�on on flood plains, 

In addressing flood risks, the Nigeria Hydrological Services Agency (NIHSA) has 

consistently fulfilled its mandate through its proac�veness by informing the public 

about flood outlooks. It has also enhanced its data and models for the Annual Flood 

Outlook (AFO) which has led to improved forecasts, reduced the damaging effects of 

floods on communi�es that heed to the warnings. Moreso, AFO offers valuable insights 

into poten�al flooding scenarios based on an�cipated weather condi�ons and 

hydrological factors. It plays a pivotal role in fostering resilience against floods by 

providing �mely and accurate informa�on. The forecast educates communi�es, 

governments and organisa�ons to proac�vely manage risks, protect lives and minimise 

flood impacts. 

· reduce flood stage and peak discharge 

· reduce flood dura�on. 
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In this regard, river corridor management based on hydrogeomorphic process is 

probably one of the more established approaches today for achieving a more 

sustainable control of flood hazards. It involves the iden�fica�on and delimita�on of 

the space needed for the rivers to ensure adequate water, sediment and ecological 

fluxes. The principle behind this approach relies on allowing rivers the freedom to 

evolve, wander, rather than developing this area and forcing the rivers to flow into 

narrow, designated channels shaped by embankments and channelisa�on. This 

approach is followed today in many countries and a variety of terms have been applied 

to these river corridors, e.g., “func�onal flooding areas”, “fluvial territory”, “river 

corridors”, “room for the river” and freedom space for river, although the impact on 

geomorphic processes needs to be carefully assessed.  

Other mul�faceted aspects of flood preparedness include the following:

1.3.1. Early Warning System: Rapid and accurate informa�on is pivotal in the face of 

impending flooding. Establishing effec�ve early warning system enables authori�es to 

alert residents promptly, giving them crucial �me to evacuate and seek safety. The 

integra�on of technology such as flood alert system with high decibel (db.) siren and 

weather monitoring enhances the accuracy of these warnings by saving lives and 

proper�es.

1.3.2 Community Awareness: Educa�ng communi�es about flood risks and 

preparedness measures foster a proac�ve approach to safety. This approach involves 

understanding local floodplain, recognising evacua�on routes and dissemina�ng 

informa�on on emergency shelters. Public awareness campaigns can ins�ll a sense of 

responsibility and empower individuals to take necessary precau�ons.

These structures, however, can adversely affect the fluvial morphodynamics of the 

channels and floodplain (Benito &Vazquez-Tarrio, 2022). The river systems adjust to 

the new condi�ons imposed by the flood control structures, producing in some cases 

an unintended geomorphic response. Furthermore, the paradigm for flood 

management has shi�ed from the classical river engineering approach and its reliance 

on structural defenses to a more sustainable environmentally friendly scheme.

1.3.3 Emergency Planning: Developing comprehensive emergency plan is a 

cornerstone of flood preparedness. These plans should cover evacua�on procedures, 

communica�on strategies and coordina�on among various response agencies. Regular 

drills and simula�ons ensure that communi�es are well-poised in execu�ng these plans 

efficiently during an actual flood event.  

18



1.3.6 Community Partnership and Par�cipa�on: Flood preparedness is a 

collec�ve effort that involves collabora�on among government agencies, local 

communi�es, non-profit organisa�ons and other stakeholders. Establishing 

strong partnership ensures a coordinated response, efficient resource alloca�on 

and a united front against the challenges posed by floods.

1.3.5 Risk Assessment and Zoning: Conduc�ng thorough risk assessments helps 

to iden�fy areas prone to flooding. Implemen�ng zoning regula�ons that restrict 

or guide development in high-risk zones can prevent unnecessary exposure to 

flood hazards. 

1.3.4 Infrastructure Resilience: Designing and maintaining resilient 

infrastructure such as robust levees and flood barriers reduce the impact of 

flooding. Investment in sustainable infrastructure not only protects against 

immediate threats but also contributes to long-term community resilience. 

Flood preparedness is not merely a reac�ve response but a proac�ve strategy that 

encompasses various elements from early warning systems to community 

engagement and climate change adapta�on. By embracing comprehensive 

preparedness measures, communi�es can safeguard lives, protect proper�es and 

build resilience in the face of one of the nature's most formidable adversaries.

 

1.4 RIVER BASIN CHARACTERISTICS AND THE RESPONSE TO RAINFALL 

PATTERNS IN RELATION TO RIVER SYSTEMS NETWORK.

  

1.3.7 Climate Change Adapta�on: Recognizing the impacts of climate change on 

frequency and intensity of floods is crucial for long-term preparedness. 

Implemen�ng adap�ve measures such as sustainable urban planning and 

environmental conserva�on help communi�es become more resilient to the 

evolving challenges posed by a changing climate.   

Nigeria experiences dis�nct wet and dry seasons with peak river flows occurring 

during the rainy season. Intense and prolonged rainfall events can overwhelm 

even a well-managed river system triggering floods, par�cularly in areas with 

inadequate drainage or compromised land use prac�ces. However, effec�ve 

management of flood risks requires a deep understanding of Nigeria's unique 

river basins. These basins with their dis�nct characteris�cs influence how they 

respond to rainfall pa�erns.
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Moreover, the seasonal nature of rainfall contributes to varia�ons in river flow with 

peak flows occurring during the rainy season. The management of Nigeria river basins 

involves a holis�c approach, considering the diverse characteris�cs and responses to 

rainfall. The Nigeria Hydrological Services Agency (NIHSA) plays a pivotal role in 

monitoring and predic�ng river behaviour. Early warning systems informed by an 

understanding of river basin dynamics are crucial for mi�ga�ng the impact of floods 

and ensuring sustainable water resources development and management. This 

understanding is essen�al for developing effec�ve strategies to manage water 

resources, prevent floods and promote sustainable development in the diverse regions 

of the country

Figure 2: Map of Nigeria Showing Drainage Systems and Hydrological Areas
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C H A P T E R 

TWO

C H A P T E R  O N E 

2.0. Preamble 

“ 

“
FLOOD RISK 
ASSESSMENT
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The aggregate of the river flows downward and eventually discharges into the 

Atlan�c Ocean through a broad delta.  See the flowcharts of Rivers Niger and Benue 

as they entered Nigeria (figure 2.1 and 2.2).

The River flows generally north-eastwards at its source in Guinea, through Mali 

forming Inland Delta in the Sahara Desert and flow south-eastwards to Niger 

Republic. The River passes through a stretch of less than 50km in Benin Republic 

before entering Nigeria. In Nigeria, River Niger flows southwards to Lokoja 

confluence in the central part of the Country where it joined River Benue. 

he River Niger is the largest and longest river in West Africa, it takes its source Tfrom the Fouta Djallon Highlands at a loca�on barely 300km from the 

Atlan�c Ocean in the Republic of Guinea. The River is about 4200km long 

from Guinea to Nigeria. The ac�ve basin is about 1,500,000 km2 in the following 

nine (9) Countries; Guinea, Mali, Cote d'Ivoire, Burkina-Faso, Niger, Benin, Chad, 

Cameroon and Nigeria. 

Figure 2.1: Flow Chart of River Niger from Niamey into Nigeria 
(showing approximate �me of concentra�on)
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Figure 2.2: Flow Chart of River Benue from Cameroon (Garoua) into Nigeria 
(showing approximate �me of concentra�on)  

2.1.  Flow of River Niger at Niamey in 2023 

River Niger has two dis�nct flood flow periods, known as the White and Black Floods. 

The White flood occurs from June to September during the rainy season while the Black 

flood arrives Nigeria through Niamey in Niger Republic from Guinea between December 

and February. 

The maximum White Flood flow in Niamey in 2023 was 1,773 m3/s on 1st September, 

2023 while the maximum Black flood is 1,588 m3/s on 14th January, 2024. The 

Hydrographs of River Niger show that flood flow in Niamey in 2023 was lower than those 

in 2012/2013 and 2020/2021 but higher than that in 2021/2022 as shown in figure 2.3. 

Figure 2.3: Hydrographs of River Niger in Niamey
23



Jiderebode in Kebbi State is the entry point of River Niger into Nigeria. The sta�on is 

upstream of Kainji and Jebba dams.  The maximum discharge at this sta�on was 2,955 

m3/s recorded on 9th September, 2023 while the minimum was 42 m3/s recorded on 

9th June, 2023 with a mean discharge of 1,570 m3/s. 

The Hydrographs of River Niger at Jiderebode from 2020 – 2023 compared with 

2012/2013 shows that the discharge recorded in 2023 was only higher than 

2021/2022 as shown in figure 2.4 below.

2.2  Flow of River Niger at Jiderebode in 2023

Figure 2.4: Hydrographs of River Niger at Jiderebode

2.3    Flow of River Niger at Lokoja in 2023

The flood flow at the confluence of Rivers Niger and Benue at Lokoja (Kogi State), in 

2023 has a maximum discharge of 20,578 m3/s recorded on 16th September, 2023 

with the minimum discharge of 3,056 m3/s recorded on 1st June, 2023 with the mean 

discharge of 10,986 m3/s. 

The Hydrographs of River Niger at Lokoja from 2020 – 2023 show that the discharge 

recorded in 2023 was only higher than 2021/2022 as shown in figure 2.5.
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Figure 2.5: Hydrographs of Rivers Niger at Lokoja.

The Hydrographs of River Benue at Makurdi in 2023 from 2020 – 2024 show that 

the discharge recorded in 2023 was only higher than that of 2021/2022 as shown 

in figure 2.6.

2.4    Flow of River Benue at Makurdi in 2023

River Benue at Makurdi (Benue State) in 2023 recorded a maximum discharge of 

11,860 m3/s recorded on 22nd October, 2023 with a minimum discharge of 152 

m3/s recorded on 1st July, 2023 with a mean discharge of 4,817 m3/s. 

25

Figure 2.6: Hydrograph of River Benue at Makurdi



NIHSA in 2023 AFO, predicted that 178 Local Government Areas (LGAs) fall within 

the High-Risk Flood Areas in 32 States and Federal Capital Territory (FCT) while 156 

Local Government Areas (LGAs) across 33 states experienced varying degrees of 

flooding, resul�ng in widespread devasta�on and the displacement of numerous 

communi�es (see Figure 2.7 for 2023 Flood Impact and Appendix 1 for flood 

occurrence and forecast matrix). This crisis underscores the vulnerability of many 

states in Nigeria to seasonal flooding.

Nigeria experienced a notable reduc�on in 2023 flooding compared to the previous 

year (2022), yet the impact persisted severely in several states na�onwide. The 

Na�onal Emergency Management Agency (NEMA) reported that 642,841 

individuals were affected, with 275,984 displaced due to flooding while 9,210 

hectares of farmlands were totally damaged in 2023. This crisis underscores the 

suscep�bility of numerous areas in Nigeria to seasonal flooding, mainly during the 

rainy season from April to October.

2.5 Analysis of Flood Incidences in 2023 

Figure 2.7: infographic of 2023 Flood incidence. Source: NEMA (2024)
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The states most affected include Anambra, Adamawa, Abia, Akwa Ibom, Edo, 

Benue, Borno, Delta, Eki�, Imo, Kwara, Lagos, Ogun, Ondo, Oyo, Niger, River, Taraba, 

and the Federal Capital Territory (FCT) as shown in figure 2.6 below. These states 

experienced various degrees of flooding, resul�ng in casual�es, submerged 

houses, damaged infrastructure, and disrupted livelihoods.

Figure 2.8: Map showing 2023 Flood occurrence and forecast matrix. 

In Anambra State, 50 communi�es across 7 LGAs were submerged, leading to the 

destruc�on of buildings and farmlands as well as the outbreak of cholera pandemic. 

Adamawa State faced severe flooding, causing significant damage to infrastructure 

such as roads, shelter facili�es, health facili�es, IDP sites, schools and other 

community facili�es across 14 out of 21 LGAs.

Addressing these issues such as mi�ga�ng the risks to popula�on and 

infrastructures, educa�on on sustainable urban planning, effec�ve drainage 

systems and environmental conserva�on are crucial. By raising awareness and 

implemen�ng appropriate measures, Nigeria can be�er prepare and adapt to the 

recurring threat of flooding, safeguarding both its ci�zens and infrastructure for the 

future.

Similarly, Niger State reported flood incidents in 11 LGAs with houses submerged 

and farmlands washed away which are prominent among the challenges faced. In 

the FCT, communi�es such as Lugbe (Trademoore Estate) experienced flooding, 

resul�ng in houses submerged and casual�es. Other affected areas in the FCT 

include Jedo, Lokogoma, Kubwa, and Galadimawa.
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This holis�c integra�on enables a more accurate representa�on of the flood 

dynamics, allowing for improved early warning systems and mi�ga�on strategies. 

By addressing uncertain�es through direct flood extent assimila�on and 

incorpora�ng diverse data sources, the synergy of these models enhances our 

ability to an�cipate and manage the nega�ve impacts of floods, contribu�ng to 

more effec�ve disaster preparedness and response efforts.

Recent studies have recognised the limita�ons associated with water level 

assimila�on and have shi�ed focus towards techniques that directly assimilate 

flood extent. This approach aims to improve the representa�on of inunda�on 

areas by considering spa�al varia�on beyond tradi�onal water level data. By 

directly assimila�ng flood extent, models can be�er capture the dynamic nature 

of floodplains and enhance the accuracy of predic�on.

ydrological models are essen�al tools for simula�ng streamflow and Hwater level in riverbeds and floodplains. However, the reliability of flood 

forecasts is o�en affected by uncertain�es arising from input data, model 

parameters, ini�al condi�ons and the model structure itself. The first source of 

uncertainty lies in input data, which includes variables such as weather data, land 

cover maps, eleva�on and soil proper�es. Inaccuracies in these data inputs can 

significantly impact the model's ability to replicate actual condi�ons. 

Furthermore, uncertain�es used in equa�on contribute to the poten�al 

divergence between model predic�on and actual observa�ons. 

The integra�on of al�metry and satellite data into flood forecas�ng models marks 

a significant advancement. Al�metry provides precise informa�on about water 

surface eleva�on, while satellite data contribute valuable insights into land cover 

changes and other environmental factors. Combining this informa�on with 

weather forecasts, hydrological data and hydrodynamics models create a 

comprehensive and mul�disciplinary approach. 

For the 2024 Annual Flood Outlook, NIHSA u�lised the Soil Water Assessment 

Tools (SWAT) and Hydrologic Engineering Center-Hydrologic Modeling System 

(HEC-HMS) models to simulate hydrological processes in basins. The SWAT model 

is specifically chosen for its ability to capture floods generated by excessive rainfall 

within Nigeria's boundaries and account for external inflows from Jiderebode 

(River Niger) and Wuroboki (River Benue). These external inflows are me�culously 

routed through the river system to enhance flood predic�on accuracy. The SWAT 

model is globally recognized for its versa�lity and effec�veness in simula�ng 

streamflow over �me. Its ease of use, leveraging other Geographic Informa�on 

Systems (GIS) applica�ons ensures the accuracy of predic�on. 

3.2 Data Collec�on and Analysis 
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· Soil and Landuse Map.

· DEM with ver�cal accuracy of +/-5meters (SRTM).

· 2024 NiMet Seasonal Climate Predic�on (SCP).

· Grided daily rainfall data. 

· dn1.nsc.liu.se/search/cordex.  Scenarios: RCP 4.5 and 8.5. Year 2023. 

· Measured daily rainfall and temperature data (NiMet).

· Daily flow records from NIHSA's Hydrological sta�ons.

The HEC-HMS model excels in represen�ng rainfall-runoff processes and the 

transforma�on of weather data into runoff. Its contribu�on lies in its ability to 

simulate the intricate dynamics of watershed responses to various meteorological 

condi�ons, allowing for a detailed analysis of how precipita�on translates into 

streamflow. This level of detail is instrumental in predic�ng and understanding the 

poten�al flooding scenarios in different states.

Furthermore, HEC-HMS incorporates a range of hydrological parameters, 

including soil proper�es, land use and topography to create a detailed 

representa�on of the watershed. By considering these factors, the model 

enhances the accuracy of flood predic�ons.

3.2.1 Data Used and Sources

The input data for the 2024 AFO includes: 
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The resul�ng ensemble provides a nuanced depic�on, presen�ng not only a 

singular predic�on but a spectrum of possibili�es for flood severity and �ming. 

Hydrologists derive valuable insights from this diverse ensemble, gauging the level 

of uncertainty associated with the forecast based on the spread of ensemble 

members. A closely clustered ensemble suggests high confidence in a specific 

flood level while significant dispersion prompts cau�on and acknowledging the 

full range of possibili�es.

While ensemble forecas�ng is not a comprehensive solu�on, it equips 

hydrologists with a robust framework for comprehending and communica�ng the 

inherent uncertain�es in flood predic�on. This spectrum of possibili�es enables 

the issuance of more nuanced and informa�ve flood forecasts, fostering improved 

preparedness, decision-making across communi�es and emergency response 

agencies.

3.3 Ensemble Forecast

The 2024 Annual Flood Outlook (AFO) has been categorised to depict seasonal 

varia�ons in flood pa�erns in Nigeria by consolida�ng flood outlooks from three 

dis�nct scenarios, each encompassing specific periods during the rainy season in 

Nigeria. These scenarios are as follows:

Analyses of the frequency of specific flood levels across ensemble members 

enables hydrologists to es�mate their rela�ve likelihoods. This facilitates the 

issuance of targeted flood warnings with calibrated confidence levels. 

Addi�onally, the presence of extreme flood scenarios in the ensemble should not 

be overlooked, ensemble forecas�ng reveals the possibility of outliers, allowing 

for proac�ve measures in an�cipa�on of rare but impac�ul floods.

· Scenario III: Flood Outlook for the Months of October - November (ON).

3.4 2024 Seasonal Flood Outlook

· Scenario II: Flood Outlook for the Months of July - September (JAS).

· Scenario I: Flood Outlook for the Months of April - June (AMJ).

Ensemble forecas�ng acknowledges the inherent uncertain�es in predic�ng 

floods by running mul�ple simula�ons of the same hydrological model. Each 

simula�on incorporates slightly different star�ng condi�ons or alterna�ve model 

configura�ons, crea�ng a diverse ensemble of poten�al flood scenarios. This 

ensemble offers unique interpreta�ons of the river's future dynamics, accoun�ng 

for varia�ons in rainfall amounts and �ming, diversifying simula�ons to iden�fy 

poten�al biases or strengths in each model.
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The comprehensive outlook for 2024 is a combined assessment derived from 

these three scenarios. The objec�ve is to transi�on into having a dynamic flood 

forecast, and Early Warning System (EWS) that reflects the flood situa�on. This 

system is designed to provide spa�al-temporal insights that can significantly 

enhance planning and decision-making across various sectors in Nigeria.

3.4.1  Hydrological Area I (Niger North)  

Furthermore, an overview of the eight (8) Hydrological Areas with their 

hydrological and hydrogeological features, as well as flood simula�ons for 2024 

will be examined and discussed in this sec�on.

The states that are categorized as High-Risk in HA I are Kebbi, Sokoto and part of 

Niger. The details of the High and Moderate Risk flood areas in Hydrological Area I 

are shown below in Figure 3.1.

Hydrological Area I comprises Kebbi, Zamfara, Sokoto, and parts of Niger and 

Katsina States. This is drained mainly by the Rivers Niger, Sokoto, Rima, Gulbin Ka 

and Zamfara. It has two dis�nct geological features, mainly the Precambrian 

Crystalline Basement which covers 30% of the area and Sedimentary terrain which 

covers 70%.   

Figure 3.1: Maps showing Flood – Risk Areas in HAI

Flood-risk Areas in HA I (Niger North)
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In Hydrological Area II, Kwara, part of Kogi and Niger are expected to be in the High-

Risk flood area. The details of High and Moderate risk flood areas are shown in 

Figure 3.2 

Hydrological Area II covers Niger, Kwara, Kaduna, FCT and part of Kogi States. The 

geology of the Hydrological Area II comprises of about 20% Sedimentary rocks and 

80% Basement Complex rocks. The main rivers in the area are: Niger, Kaduna, 

Gurara, Usuma, Kampe and Awun. 

Figure 3.2: Maps showing Flood – Risk Areas in HAII

Flood Risk LGAs in HA II (Niger Central)
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The High-Risk States are Adamawa and Taraba, while the States under the 

Moderate-Risk areas are Adamawa, Bauchi, part of Benue, Borno, Gombe, Taraba 

and Yobe. The details are shown in Figure 3.3.

Hydrological Area III comprises Adamawa, Taraba, Gombe, Bauchi and part of 

Plateau and Borno States. It is made up of about 70% Sedimentary and 30% 

Basement. The major rivers are Benue, Gongola, Taraba, Donga, Faro, and Mayo-

Kebbi.

3.4.3. Hydrological Area III (Upper Benue)



3.4.3. Hydrological Area III (Upper Benue)

Hydrological Area III comprises Adamawa, Taraba, Gombe, Bauchi and part of 

Plateau and Borno States. It is made up of about 70% Sedimentary and 30% 

Basement. The major rivers are Benue, Gongola, Taraba, Donga, Faro, and Mayo-

Kebbi.

The High-Risk States are Adamawa and Taraba, while the States under the 

Moderate-Risk areas are Adamawa, Bauchi, part of Benue, Borno, Gombe, Taraba 

and Yobe. The details are shown in Figure 3.3.

Flood Risk LGAs in HA III (Upper Benue)

Figure 3.3: Maps showing Flood – Risk Areas in HAIII
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Hydrological Area IV covers Plateau, Nasarawa, Benue, Taraba and parts of Kogi. 

The High-Risk states consist of Benue, Kogi and Nasarawa. The details of High-Risk 

and Moderate-Risk flood areas in Hydrological Area IV are shown in Figure 3.4 The 

area is covered by 50% Sedimentary and 50% Basement and is drained mainly by 

Rivers Benue, Kas�na-Ala, Dep and Mada.

3.4.4  Hydrological Area IV (Lower Benue)
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Flood Risk LGAs in HA IV (Lower Benue)

3.4.5  Hydrological Area V (Niger South)

Hydrological Area V includes: Anambra, Bayelsa, Delta, Edo, Enugu, Imo, Rivers 

and part of Kogi State. The geology is 90% Sedimentary and 10% Basement. The 

major Rivers are: Niger, Anambra, Ase, Orashi, Nun and Forcados.  

The States expected to be High-Risk are Anambra, Bayelsa, Delta, Edo, Kogi, Rivers 

and Imo. Details of High and Moderate-risk flood areas in Hydrological Area V are 

shown in Figure 3.5 

Figure 3.4: Maps showing Flood – Risk Areas in HAIV



Flood Risk LGAs in HA V (Niger South).

Figure 3.5: Maps showing Flood – Risk Areas in HAV

3.4.6   Hydrological Area VI (Western Lithoral) 

The High-Risk States are Delta, Lagos, Ogun, Ondo, Osun and Oyo. The details of 

the High and Moderate-Risk flood areas in Hydrological Area VI are shown in 

Figure 3.6.

Hydrological Area VI comprises of the following States: Lagos, Ogun, Oyo, Osun, 

Ondo, Edo and parts of Delta and Eki� States. The Area is 60% Basement and 40% 

Sedimentary and is drained by Rivers: Yewa, Ogun, Osun, Shasha, Omi, Owena, 

Osse and Ossiomo.
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Flood Risk LGAs in HA VI (Western Li�oral)

Figure 3.6: Maps showing Flood – Risk Areas in HAVI

Hydrological Area VII comprises of Abia, Anambra, Imo, Enugu, Ebonyi, Cross-

River, Akwa-Ibom and Rivers States. The area is covered by 90% Sedimentary, 

10% Basement Complex rocks and drained by Imo, Qua-Iboe, Calabar, Ivo, 

Asu, Cross River and Ebonyi River. 

3.4.7  Hydrological Area VII (Eastern Li�oral)

The States under the High-Risk category are Akwa-Ibom, Cross River, Ebonyi, 

and Rivers. The details of High and Moderate-Risk flood areas in Hydrological 

Area VII are shown in Figure 3.7
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Flood Risk LGAs in HA VII (Eastern Lithoral).

Figure 3.7: Maps showing Flood – Risk Areas in HAVII
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Hydrological Area VIII (Figure 3.10) comprises of Bauchi, Borno, Kano, Jigawa, 

and Yobe. The geology is made up of 80% Sedimentary and 20% Basement 

Complex rocks. Major Rivers in the area are: Hadejia-Jama'are, Komadugu-

Yobe, Yedseram, Ngadda and Dingaiya.

The States under the High-Risk category are Bauchi, Borno, Jigawa, Kano and 

Yobe. The details of High and Moderate-Risk flood areas in Hydrological Area 

VIII are shown in Figure 3.8

3.4.8  Hydrological Area VIII (Chad Basin) 



39

Flood Risk LGAs in HA VII (Eastern Lithoral).

Figure 3.8: Maps showing Flood – Risk Areas in HA VIII



Figure 3.9: Map of Nigeria Showing Flood Risk LGAs in 2024

40



41



42



43



44



45



An�cipa�ng the poten�al 2024 floods, comprehending its repercussions, and 

evalua�ng vulnerability is crucial for informed decision-making and mi�ga�on 

planning. The looming possibility of floods in 2024 serves as a stark reminder of 

the increasing menace posed by climate change driven extreme weather 

phenomena. This projected flood is an�cipated to cause immediate devasta�on 

and highlight the intricate links between socio-economic and environmental 

variables in determining vulnerability. A thorough examina�on through a flood 

vulnerability and impact analysis becomes impera�ve, enabling the iden�fica�on 

of at-risk popula�ons, cri�cal infrastructure, and vulnerable ecosystems. Through 

such an analysis, proac�ve measures can be devised to bolster resilience and 

mi�gate future losses effec�vely. The summary of vulnerability and poten�al 

impacts on communi�es are shown below: 

3.5 Flood Vulnerability/Impact Analysis of 2024 Flood 
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3.7  Moderate Flood-risk Areas  

The high flood risk basins are: Upper and Lower Niger, Upper and Lower Benue, 

Anambra–Imo, Niger–Delta, lower fringes of Ogun–Osun part of Cross River, 

Sokoto–Rima and Komadougu–Yobe.  A total of One Hundred and Forty-Eight 

(148) LGAs are predicted as High Flood-Risk for 2024/2025 Hydrological Year.

3.6  High Flood-Risk Basins

3.8 Simulated Hydrographs at selected sta�ons

The Simulated hydrographs of gauging sta�ons at Baro, Ibi, Jiderebode, Kende, 

Kainji, Shiroro, Lau, Lokoja, Makurdi, Onitsha, Sokoto, Umaisha, Wuroboki and 

Zungeru are presented below:

Floods in this category are expected to be moderate in terms of occurrence. Two 

Hundred and Forty-Nine (249) LGAs are predicted to fall within this category.
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4.1  Implica�on of the 2024 Annual Flood Outlook (AFO) on Some Key Sectors 

of the Economy

Flooding is the most common natural disaster in Nigeria. The majority of Nigeria 

states are increasingly suffering from annual flooding during the rainy seasons 

caused by increased precipita�on linked to climate change. The Nigeria Bureau of 

Sta�s�cs (NBS) in 2024 reported the devasta�ng impact of the 2022 flood to be in 

the range of US$3.79 billion to $9.12 billion, with the best (median) es�mate at 

$6.68 billion. The economic value of the agriculture-related losses due to the 2022 

floods was about N700 billion. Agricultural lands, crops, infrastructures and rural 

livelihood con�nue to be destroyed annually. Unlike some natural disasters, 

rainfall induced flooding can be controlled with proper planning and the provision 

of necessary infrastructures. 

Flooding in Nigeria is mainly human induced with the current poor urban/rural 

planning prac�ces and inadequate to non-existent environmental infrastructure 

contribu�ng to and exacerba�ng the issue. The absence of a na�onal Flood Risk 

Management (FRM) strategy is an indica�on of lack of a�en�on paid to Nigeria's 

flooding problem. This suggests designing and implemen�ng adequate FRM 

strategies comprising proper spa�al planning and infrastructures would help in 

controlling the floods which adversely impact Nigeria's sustainable development.

 Urban infrastructure, underpinned by relevant legal and policy framework, forms 

the backbone of human se�lements. Elements such as FRM are measures aimed 

at reducing the likelihood and/or impact of floods while spa�al planning also 

known as urban planning, land use planning and physical planning are methods 

employed by the public sector to shape the loca�on, distribu�on and inter-

linkages of land use ac�vi�es (Acheampong 2019; Ouikotan et al. 2017). Nigerian 

ci�es are characterized by poor infrastructures which impact livability and 

sustainability; thus, the impact of impending flooding could further worsen the 

situa�on. 

his chapter presents a comprehensive overview of the implica�on of the T2024 AFO on some key economic sectors with a focus on required proac�ve 

measures, risk mi�ga�on and preparedness strategies that are designed to 

guide government, relevant stakeholders and disaster risk reduc�on management 

agencies. 
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4.1.1 Flooding and Poverty

Environmental challenges, par�cularly floods further worsen the living condi�ons of 

the already impoverished popula�on in Nigeria, jeopardising the country's progress 

towards achieving the Sustainable Development Goals (SDGs). The Interna�onal 

Organisa�on for Migra�on (IOM) in Nigeria reported that a combina�on of 

unprecedented heavy rainfall and the release of excess water from the Lagdo dam in 

Northern Cameroon led to the displacement of over 39,500 people in 2023.

In the year 2024, floods not only have the poten�al to devastate the social fabric and 

physical landscapes but also to deplete the meager savings of impoverished 

households. The recurring nature of floods compounds their detrimental effects which 

establishes flooding as a significant contribu�ng factor to the perpetua�on of exis�ng 

poverty levels. 

The impact of 2024 flooding on socio-economy is stated below:

Picture showing the devasta�on caused by 2023 Flooding in Adamawa State Photo Credit: IOM, 2023

Understanding these environmental challenges is crucial for comprehending their 

broader implica�ons, par�cularly in the context of the SDGs. By addressing the root 

causes and impacts of floods in Nigeria, an appropriate measure needs to be taken to 

avert the increase in poverty level as a result of the impending adverse effects of 2024 

floodings. 

4.1.2 Health Sector

Flooding has far-reaching impacts on health, encompassing both direct and indirect 

consequences.  For instance, about 90% of these direct effects (deaths & injuries) 

results from flood, crea�ng a significant burden on medical resources and services. 
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Medical staff a�ending to Internally Displaced persons in Anambra State 
Photo Credit: Thisday Newspaper

Addi�onally, post-flood power outages in developing countries lead to reliance on 

fossil fuel powered generators, poten�ally resul�ng in carbon monoxide 

poisoning if used without proper ven�la�on. Even as floodwaters recede, 

lingering health threats persist, such as the risk of electric shock from submerged 

wires, physical injuries from debris, snake bites, humans falling prey to lurking 

rep�les that came with flooding into homes etc.

Notably, in Nigeria, floods contribute to the pollu�on of water sources, as 

waterlogged grounds and overwhelmed wastewater treatment plants lead to 

backflow into homes and surrounding areas, further eleva�ng health risks for the 

popula�on. In 2024, the adverse effects of flooding could be forestalled, if 

appropriate measures are taken to curtail the overwhelming of medical facili�es.

The annual flooding disasters in Nigeria present a par�cular concern for the 

country's health sector. Waterborne epidemics such as Typhoid, Cholera and 

Dysentery become prevalent during floods, posing a threat to the already 

developing healthcare infrastructure. Furthermore, floods provide an ideal 

breeding ground for parasites like mosquitoes, contribu�ng to the rise of malaria 

fever. This poses a greater risk to vulnerable popula�ons, par�cularly women and 

children, who are more suscep�ble to the mortality associated with these 

diseases. Flooded environments also give rise to respiratory illnesses caused by 

the growth of mildews and molds, impac�ng individuals with allergies and asthma 

with a dispropor�onate effect on the elderly and children.
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Furthermore, reconstruc�on efforts for damaged schools in severely affected 

communi�es o�en experience delays. The disrup�on caused by flooding affects 

schooling and the delivery of quality educa�on in various ways regardless of the 

flood severity. Even in less severe flood areas, parents hesitate to send their wards 

to school due to concerns about the hazardous floodwaters en route.

 4.1.3 Educa�on Sector

Displacements resul�ng from flooding have severe consequences on the 

educa�on of children in flooded areas. This situa�on creates a las�ng economic 

impact, hindering future opportuni�es for these children. Adamawa State 

Emergency Management Agency (ADSEMA) reports that floods have caused a 

large scale displacement of more than 8,504 households (51,043 individuals), the 

majority of whom are women, children, and the elderly, currently living in 11 

temporary se�lements across Yola South, Yola North, Lamurde, Madagali, and 

Demsa LGAs (Reliefweb, 2023). The use of educa�onal facili�es as makeshi� 

shelters for displaced people during flooding could further exacerbate the 

challenges faced by these children.

Floods have led many schools to be closed leading to student drop out, the 

destruc�on of proper�es and infrastructure (UNICEF, 2023). The scale of damage 

in 2023 prevented about 1.5 million children from a�ending school.  This impact is 

par�cularly damaging in states where access to educa�on is already limited. 

Displaced people taking refuge at St. luke's Model School UBE JSS,, Adankolo
. [PHOTO CREDIT: Kunle Sanni]
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The adverse effects of flooding on the educa�onal sector have become more 

pronounced in areas with inadequate access to educa�on which has worsen the 

exis�ng dispari�es. In flood prone areas such as Koton-karfe, Lokoja, Makurdi, 

Anambra and coastal areas of Akwa Ibom, Bayelsa, Lagos, Calabar, and Ogun 

States where young school children lose significant por�ons of the school year 

annually. This recurring disrup�on amplifies overall poorer educa�onal 

performances and outcomes leading to reduced educa�onal levels as well as long-

term disadvantages that persist into adulthood. Understanding the specific 

challenges faced by these communi�es is crucial for developing targeted 

strategies to mi�gate the impact of flooding on educa�on and breaking the cycle 

of disadvantage for the affected children in 2024.

The flood disaster of 2023 has brought substan�al repercussions on 

transporta�on infrastructures notably impac�ng road and rail systems. This has 

resulted in a significant impediment to the free movement of travelers and goods 

to their respec�ve des�na�ons. Recent instances of flooding have not only 

affected roads but have also taken a toll on bridges, power lines and 

communica�on facili�es, thereby isola�ng certain communi�es from these vital 

infrastructures.

4.1.4 Transporta�on Sector

Looking ahead to 2024, the an�cipated flooding poses a threat to transporta�on 

sector in places such as Koton-karfe in Kogi, Pategi in Kwara, Makurdi in Benue, 

Ogun State coastal areas and some communi�es in Adamawa state, making it 

difficult for travelers to move freely spending days on transit. Such occurrences 

have become a recurring annual challenge, emphasizing the need for proac�ve 

measures to mi�gate the poten�al impacts on transporta�on networks.

Aerial View of Lokoja-Abuja (2022) road totally submerged by flooding with commuters stranded. 
Photo Credits: Thisday Newspaper Online 
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Photo showing Hectares of farmland destroyed by floodwater. 
Photo Credit: Nigeria Health Watch, 2023

In addi�on to the disrup�on of roads, the looming flooding also introduces the risk 

of rail track washouts and displacements. This in turn, has the poten�al to severely 

disrupt rail services in the affected areas.

4.1.5 Agriculture Sector

Addressing the recurrent threat of flooding requires a comprehensive approach, 

encompassing not only the repair and for�fica�on of damaged infrastructure but 

also strategic planning to enhance resilience against future flood events. By 

inves�ng in sustainable infrastructure solu�ons and implemen�ng proac�ve 

measures, authori�es can mi�gate the adverse effects on transporta�on by 

ensuring the con�nued connec�vity and mobility of communi�es in the face of 

natural disasters.

As we contemplate the poten�al implica�ons of the 2024 flooding on agriculture, 

it is crucial to consider the broader context of how flooding significantly disrupts 

access to food. The mul�faceted impact includes scarci�es, increased difficulty in 

acquisi�on, and a surge in prices across various channels. African Exchange (AFEX) 

foresees annual reduc�ons in maize and rice produc�on by 12% and 21% 

respec�vely due to flooding and related factors in 2024.
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The impending devasta�ng impact of the 2024 flooding on agriculture and food 

security may result in substan�al loss of crops, livestock and other agricultural 

assets which underscores the vulnerability of the sector. Recognising the recurring 

nature of these events, it becomes impera�ve for communi�es residing in flood 

prone areas par�cularly those heavily dependent on farming to proac�vely 

prepare for the impending flood disaster in the 2024 season. 

4.2 Flood Early Warning Systems in Nigeria

NIHSA has installed several flood early warning systems with the intent of 

enhancing preparedness and mi�ga�on efforts by providing �mely and accurate 

informa�on about poten�al flooding events. These equipment are installed along 

the major river channels and provide real-�me informa�on on impending floods 

to riparian communi�es and relevant disaster risk management authori�es. This 

allows for early prepara�on and evacua�on. 

With the early onset of rainy season in some areas par�cularly in the Southern 

parts of the country, there is a significant risk of flash floods, river flooding, and 

coastal inunda�on. Floods can wreak havoc on communi�es, causing loss of life, 

displacement of people, destruc�on of homes, infrastructures and economic 

disrup�on. Government authori�es and communi�es alike must priori�se flood 

preparedness by inves�ng in early warning systems, building resilient 

infrastructures, implemen�ng land use planning measures and conduc�ng regular 

drills and exercises. 

The repercussions of such floods, extend beyond the immediate agricultural 

losses. The World Food Programme (WFP) and the Food and Agriculture 

Organisa�on (FAO) in their report (2023) have iden�fied Nigeria among 6 

countries facing a high-risk of reaching catastrophic hunger levels. Current 

es�mates reveal that 19 million people in Nigeria are grappling with food 

insecurity with a staggering 14.7 million Nigerian children at risk of malnutri�on.

This proac�ve approach is crucial not only for safeguarding agricultural livelihoods 

but also for addressing the complex interplay of factors contribu�ng to food 

insecurity in the country. Urgent measures and support systems are essen�al to 

mi�gate the immediate impacts on affected communi�es to build a more resilient 

agricultural sector in the face of ongoing environmental challenges.
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  4.4 Infrastructure Upgrades

Infrastructure upgrades have social benefits towards improving the quality of life 

for residents in flood prone areas. Some of the key benefits is the ability to reduce 

the likelihood of flooding occurring in the first place, by increasing the capacity of 

rivers and waterways to handle excess water, communi�es can minimise the risk 

of flooding. This not only helps protect infrastructures such as buildings, roads, 

and bridges from damage but also reduces the costs associated with repairing and 

rebuilding a�er a flood event. Inves�ng in infrastructure upgrades, such as 

improving drainage systems, building flood barriers, and implemen�ng early 

warning systems, communi�es can reduce their vulnerability to flooding and 

increase their resilience to future disasters.

Another important aspect is to also systema�cally document lessons learned and 

therea�er highlight the importance of implemen�ng effec�ve disaster 

management strategies to mi�gate the impact of natural disasters in Nigeria. 

These will help to showcase the effec�veness of the combina�on of real-�me data 

collec�on, monitoring and analysis in providing �mely and accurate warnings to 

at-risk popula�ons. 

4.3 Emergency Response Planning

There is need for review of our emergency response planning to include improved 

urban planning, investment in resilient infrastructure, increased public awareness 

on flood risks, and be�er collabora�on between stakeholders at the na�onal and 

local levels which are instrumental in crea�ng resilient communi�es that are 

be�er prepared to mi�gate the impacts of future floods.

Addi�onally, building green infrastructure such as rain gardens and permeable 

pavement can help reduce the risk of urban flooding and improve water quality. 

This not only helps protect the environment but also creates more pleasant and 

liveable communi�es for residents. This can also create job opportuni�es and 

s�mulate economic growth, further benefi�ng the local community. This way, we 

can reduce the social dispari�es that o�en exacerbate the impacts of flooding on 

vulnerable popula�ons.

Emergency Response Planning involves developing and implemen�ng strategies 

and protocols to effec�vely respond to flood events. This includes establishing 

clear communica�on channels, training emergency responders, conduc�ng 

regular drills and simula�ons, and ensuring the availability of necessary resources 

and equipment.
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Flood barriers are physical structures designed to prevent or reduce the flow of 

water during floods. They can take various forms, including levees, embankments, 

and sea walls. In Nigeria, the construc�on of flood barriers has become 

increasingly important as a means of protec�ng coastal communi�es, riverine 

areas, and urban centres from the devasta�ng effects of flooding. By crea�ng a 

barrier between the water and the surrounding land, flood barriers can help to 

channel floodwaters away from populated areas, reducing the risk of damage to 

civil structures and loss of lives.

4.5 Flood Barriers

In addi�on to their immediate protec�ve benefits, flood barriers also offer long-

term advantages for flood risk mi�ga�on in Nigeria. By reducing the frequency and 

severity of flooding events, flood barriers can help to lower the overall cost of 

flood damage and recovery efforts. This can have a significant impact on the 

economy and livelihoods of communi�es affected by flooding, as well as on the 

resources and infrastructures of the country as a whole.

However, the implementa�on of flood barriers in Nigeria is not without its 

challenges. Building flood barriers requires significant financial resources, 

technical exper�se, and planning, which are o�en either inadequate or not readily 

available. As a result, many communi�es in Nigeria remain vulnerable to flooding 

due to a lack of adequate flood control measures.

The construc�on of flood barriers can alter the natural flow of rivers and disrupt 

ecosystems, leading to adverse effects on wildlife and biodiversity. Furthermore, 

poorly designed or maintained flood barriers can exacerbate flooding in some 

areas by channelling water to other loca�ons, causing unintended consequences 

for communi�es downstream. Despite these challenges, the benefits of flood 

barriers as a flood risk mi�ga�on measure in Nigeria far outweigh the drawbacks. 

By inves�ng in flood barriers, Nigeria can protect its communi�es from the 

devasta�ng impacts of flooding in the immediate, reduce the economic cost of 

flood damage, and adapt to the challenges of climate change. To ensure the 

successful implementa�on of flood barriers, government at all levels and other 

stakeholders must work together to develop comprehensive flood control plans, 

secure funding for infrastructure projects, and priori�se the protec�on of 

vulnerable communi�es at risk of flooding.
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4.6 Dams and Reservoir Management

The Nigerian government has taken some measures to mi�gate the risks of 

flooding in the past and one of such measures is the construc�on of dams and 

reservoirs. Dams and reservoirs play a crucial role in flood risk mi�ga�on by 

regula�ng the flow of water, reducing the impact of floods, and providing a 

reliable source of water for various purposes. By retaining water in the 

reservoirs, dams can prevent downstream flooding and protect communi�es 

and infrastructures from damage. This storage capacity also allows dams to 

release water gradually, reducing the risk of sudden and catastrophic floods.

Dams and reservoirs also provide water for irriga�on, which is essen�al for 

agriculture in Nigeria. By regula�ng the flow of water, dams can ensure a reliable 

supply of water for crops, even during periods of drought. This not only helps 

farmers maintain their livelihoods but also reduces the vulnerability of 

agricultural land to flooding. 

Addi�onally, inves�ng in research and technology to improve dam safety and 

efficiency will be crucial in adap�ng to the changing climate and increasing 

water demands in the future. Furthermore, educa�ng the public on the 

importance of water conserva�on and sustainable prac�ces is essen�al in 

ensuring long-term water security. Involving local communi�es in water 

management decisions and empowering them to take ownership of their water 

resources, Nigeria can create a more resilient and sustainable water future.

Dams can have nega�ve impacts on the environment, which may include the 

displacement of communi�es, loss of biodiversity, and altera�on of river 

ecosystems. It is important for the government and dam operators to carefully 

manage these impacts and mi�gate the effects on the environment. While 

there are challenges and drawbacks associated with dam construc�on, the 

benefits of flood risk mi�ga�on, hydroelectric power genera�on, and irriga�on 

outweigh the costs. The government should con�nue to invest in the 

maintenance and management of dams and reservoirs to ensure their 

effec�veness in mi�ga�ng flood risks.
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There is also the need for relevant stakeholders, neighbouring countries and 

interna�onal partners to collaborate for enhanced communica�on and 

coordina�on in the event of a flood emergency, especially on transboundary 

water issues which are key in effec�vely managing shared water resources and 

mi�ga�ng poten�al conflicts.

 Lastly, public awareness campaigns should be strengthened to educate ci�zens on 

how to prepare for and respond during a flood. Implemen�ng these policies will 

not only improve early warning systems but also mi�gate the devasta�ng effects 

of flooding in Nigeria. 
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he global flooding, including Nigeria, underscores the cri�cal importance of Tflood predic�on and the quality of data for flood modeling. While the 

specific flood risks for 2024 remain probable, proac�ve measures can 

significantly mi�gate poten�al damage. The 2024 Annual Flood Outlook has 

presented a range of possibili�es and emphasised the importance of 

preparedness, infrastructure resilience, and community engagement. By 

implemen�ng the extensive mi�ga�ve measures outlined in this document, 

including early warning systems, natural flood defenses, improved drainage 

systems and flood-resistant building prac�ces, we can significantly reduce the 

impact of future floods. 

Furthermore, we can build resilience and protect the lives and livelihoods of 

millions across the na�on. Let us, therefore, work together to ensure a safer, more 

resilient future for all Nigerians.

The essence of flood predic�on cannot be overemphasised, by leveraging 

advanced modeling techniques such as the Soil Water Assessment Tools (SWAT) 

and the Hydrologic Engineering Center-Hydrologic Modeling System (HEC-HMS). 

NIHSA aims to provide accurate forecasts that inform disaster preparedness and 

response efforts. These models are me�culously calibrated to simulate 

hydrological processes, accoun�ng for both internal rainfall and external inflows 

from transboundary rivers, River Niger (Jiderebode) and Benue (Wuroboki). The 

precise predic�ons generated by these models serve as invaluable tools for 

an�cipa�ng flood risks and implemen�ng �mely interven�ons.

In light of the possibility of na�onwide flooding in 2024, we must heed the 

advisory provided by NIHSA and take proac�ve measures to mi�gate the poten�al 

impact by inves�ng in advanced modeling capabili�es and enhancing data 

collec�on efforts. We can strengthen our ability to forecast floods accurately and 

minimize their devasta�ng consequences through collabora�on and commitment 

to proac�ve flood management strategies. 

Moreover, the quality of input provided by NIHSA is paramount through the 

Annual Flood Outlook. NIHSA offers detailed forecasts tailored to specific periods 

within the rainy season, enabling authori�es to allocate resources and plan 

responses accordingly. This proac�ve approach coupled with robust data and 

modeling techniques are tailored to empower stakeholders at all levels of 

government to make informed decisions towards mi�ga�ng the impacts of 

flooding on communi�es.
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Catchment - A structure, such as a basin or reservoir, used for collec�ng or draining 

water.  

GLOSSARY

Anthropogenic - It describes changes in nature made by people. If your town has 

rerouted water from the river for drinking water, that is an anthropogenic ac�vity.   

Annual rainfall amount – This is the total amount of rainfall observed and 

recorded in the year under reference.  

Basin - It is an area of land that is lower at the centre than at the edges, especially 

one from which water runs down into a river. It is also large, bowl shaped 

depression in the surface of the land or ocean floor.  

Coastal inunda�on – A type of flooding which occurs when water is driven onto 

land from an adjacent body of water such as the sea or ocean.  

Discharge - It is the volume rate of water flow per unit �me, including any 

suspended solids (e.g. sediment), solute, and/or biological material (e.g. diatoms), 

which is transported by the water. 

Flood - A flood is an event where the river channel becomes inadequate to contain 

the flow, leading to overtopping of banks and the inunda�on of parts of the 

environment. The term has been extended to situa�ons where, due to high 

permeability and rela�ve low-lying nature of an area, overland flow stagnates in, 

and inundates such zones. Flooding associated with high-magnitude storm 

events, overtopping of river banks, high surface permeability, low eleva�on areas, 

and unrestrained/sustained inunda�on of communi�es.  

Flash flood - It is a rapid flooding of geomorphic low-lying areas: washes, rivers, dry 

lake sand basins. It may be caused by heavy rain associated with a severe 

thunderstorm, hurricane, tropical storm, or melt water from ice or snow flowing 

over ice sheets or snowfields.  

Climate change – It is a non-random change in climate that is measured over 

several decades or longer, which may be due to natural or human-induced causes.  
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Floodplains - A floodplain is the strip of very low rela�ve relief alluvial plain that 

borders a river channel and is usually bounded on the channel side by levees – 

discon�nuous, wedge-shaped ridges around ac�ve and abandoned channels, and 

on the landward side by bluffs and uplands. It is subject to periodic inunda�on 

par�cularly during seasonal floods, and comprises river channels, oxbow lakes, 

levees, and terraces.   

Global warming – An overall increase in the world temperatures, which may be 

caused by addi�onal heat being trapped by greenhouse gases mostly as a result of 

human ac�vi�es.  

Hydrology- Hydrology is the study of the occurrence, circula�on and distribu�on 

of fresh water (i.e. water with total solute load less than 1000 mg L-1) on the 

surface of the earth. It also inves�gates the physical and chemical proper�es of the 

water and its interac�ons with man and his environment. A prac��oner of 

hydrology is a hydrologist, working within the fields of earth or environmental 

science, physical geography, geology or civil and environmental engineering.   

Morphology - It is a scien�fic study of form and structure, usually without regard 

to func�on.   

Inunda�on - It is the covering of the land by water as a result of flood or 

construc�on of a dam across a river.  

Meteorology - It is the interdisciplinary scien�fic study of the atmosphere. 

Meteorological phenomena are observable weather events which illuminate, and 

are explained by the science of meteorology. Those events are bound by the 

variables that exist in Earth's atmosphere; temperature, air pressure, water vapor, 

and the gradients and interac�ons of each variable, and how they change in �me. 

Different spa�al scales are studied to determine how systems on local, regional, 

and global levels impact weather and climatology.  

Permeability – It is a process whereby water percolates into the ground through 

the interconnected pores and spaces in a rock.   

Precipita�on - as any product of the condensa�on of atmospheric water vapour 

that falls to the earth under gravity. The main forms of precipita�on include 

drizzle, rain, sleet, snow and hail. Precipita�on occurs when a local por�on of the 

atmosphere becomes saturated with water vapour, so that the water condenses 

and precipitates.  
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Surface Runoff – Surface runoff (also known as overland flow) is the flow of water 

that occurs when excess storm water, melt water, or other sources flows over the 

earth's surface. This might occur because soil is saturated to full capacity. It can 

also occur because rain arrives more quickly than soil can absorb it.  

Transboundary Aquifer Systems (TAS) - It can also be referred to as Interna�onally 

Shared Aquifer Systems. This is a situa�on where water bearing rock forma�ons 

(aquifers) underlie two or more countries 

Topography - This is a detailed map of the surface features of land. It includes the 

mountains, hills, creeks, and other physical features on the earth‟s surface.   

Telemetric - It is a technology that involves the automa�c measurement and 

transmission of data from remote sources.   

69



FEWSNET: Famine Early Warning System Network  

DAR: Devia�on of Length of Rainy Season  

ACReSAL: Agro-Climate Resilience in Semi-Arid landscapes  

AMJ: April, May, June

AMESD: African Monitoring of Environment for Sustainable Development  

AGRHYMET: Agriculture, Hydrology and Meteorology   

HA: Hydrological Area  

AWOS: Automa�c Weather Observa�on Sta�on

DEM: Digital Eleva�on Model   

FME: Federal Ministry of Environment  

GeoSFM: Geospa�al Stream Flow Model  

HEC-HMS: The Hydrologic Engineering Center, Hydrologic Modeling System 

IPCC: Inter-governmental Panel on Climate Change 

JICA: Japanese Interna�onal Coopera�on Agency  

ACMAD: African Centre for Meteorological Applica�on for Development   

NASA: Na�onal Aeronau�c and Space Agency  

NASRDA: Na�onal Space Research and Development Agency  

NBA: Niger Basin Authority  

NEMA: Na�onal Emergency Management Agency  

ArcGIS: Arc Geographic Informa�on System  

NIHSA: Nigeria Hydrological Services Agency  

NIWA: Na�onal Inland Waterways Authority  

AFO: Annual Flood Outlook  

CHIRPS: Climate Hazards Group Infra-Red Precipita�on with Sta�ons  

HKYTF: Hadejia Komadugu Yobe Trust Fund  

DCP: Data Collec�on Pla�orm  

JAS: June, July, August 

NiMet: Nigerian Meteorological Agency  

FMWR: Federal Ministry of Water Resources  

ACRONYMS  
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RBDAs: River Basin Development Authori�es  

SRTM: Shu�le Radar Topography Mission   

USGS: United State Geological Survey

OSGOF: Office of the Surveyor General of the Federa�on  

NIWRMC: Nigeria Integrated Water Resources Management Commission  

NWRI: Na�onal Water Resources Ins�tute  

ON: October, November 

PET: Poten�al Evapotranpira�on  

SCP: Seasonal Climate Predic�on  

SWAT: Soil and Water Assessment tool  

USGS/EROS: United States Geological Survey Centre for Earth Resources 

Observa�on and Science 

WFP: World Food Programme  
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