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Executive Summary 

The National Emergency Management Agency (NEMA) informs that heavy rains across the country 

caused the Niger River and Benue River to overflow. In total 100 have died and thousands have been 

displaced and vast swathes of farmlands have been destroyed by the floods in central and southern 

Nigeria according to BBC report (https://www.bbc.com/news/world-africa-45546695). 

The state of national emergency has been declared 4 states of Niger, Kogi, Anambra and Delta. 

 

More precipitation is predicted in the coming days with amounts ranging up to 100mm in 72 hours which 

is not uncommon for Nigeria at this time of the year but that will most likely further increase river levels.  

 

According to the hydrological observations river levels are already very high in the Niger River and are 

within normal ranges in the main Benue River. It is likely that river levels in the Niger remain high or 

even increase further caused by the high inflow coming from the upper part of the Niger and the 

subsequent increase in water release from the Kainji and Jebba dams both located on the Niger.  

 

The situation could worsen significantly if the Lagdo dam (located in the upstream part of Benue River 

in Cameroon) reaches its maximum retention capacity and would be forced to increase its water 

release. However, according to the latest information the Lagdo dam will not reach its maximum 

retention capacity in the coming weeks.  

 

Given those uncertainties it is currently not possible to make precise predictions on the future impact 

of the floods. In the case of a water release of the Lagdo dam the worst hit areas would be located 

below the confluence of the two rivers Niger and Benue and would especially affect the Delta, Bayelsa, 

Rivers and Adamawa states. An estimation of the potential consequences of a water release from the 

Lagdo dam is ongoing and will be published in an update of this report. 
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1. Situation assessment 

1.1 Meteorological Situation 

Over the last few weeks, heavy rains have affected several countries of West Africa (see NOAA), 

including Nigeria, causing flooding and increasing the water level of Niger and Benue rivers (see 

Section 1.2). The last 2 weeks rainfall accumulation (data source: NASA-GPM) is shown in the map 

below.  

The rainfall amounts of 80mm in 24 hours were reported in Port Harcourt on September 13 (WMO), 

99mm in 24 hours in Abuja on September 7 to September 8, 2018 (Ogimet figures), 92 mm in 24 hours 

Lagos / Ikeja on September 6 to September 7 (http://floodlist.com/africa/nigeria-floods-niger-benue-

rivers-september-2018).  

 

 
Figure 1: Last 2-weeks rainfall accumulation (data source: NASA-GPM) with the red star indicating 

the location of the Lagdo dam. 

  



1.2 Hydrological Situation 

According to real-time hydrological measurements published by the Niger River Basin organisation on 

their Niger-HYCOS system discharges in the main Niger have increased significantly during the past 

months. At Jidere Bode discharges reached similar values to the 2012 flooding (red hydrograph is of 

2018; black of reference flood in 2012). Furthermore, Kainji and Jebba dams have both increased the 

water released due to the high filling in the dams which has led to discharges at the confluence of the 

Benue with the main Niger that have surpassed previous years values, but are still below the 2012 

record (see Figure below – Niger at Lokoja). This is probably due to the discharges in the Benue 

which are currently lower than in previous years (see hydrograph of station Umaisha below). 

 

              

  
Figure 2: Hydrological observations published by Niger-HYCOS at three locations Lokoja and Jidere 

Bode on the main Niger River and Umaisha at the Benue. Red hydrographshows the measurements 

of 2018; black hydrograph shows reference flood in 2012. 

 

According to local press, Nigeria Hydrological Services Agency (NIHSA) reported that the confluence 

of River Niger and Benue, at Lokoja, has risen to 10.98 meters. In the case of water release from the 

Lagdo Dam (upstream Benue, Cameroon; for location see first panel of Figure 2), the high levels in 

the Niger together with the potential high levels of water in the Benue, in case of a dam release, could 

lead to a similar severe flooding after the confluence of both rivers as observed in 2012. However, 



according to information received from the Cameroon dam operators the current water level at Lagdo 

dam is 212 meters and the highest it can accommodate before releasing water into the Benue is 

216m. According to the predicted rainfall it is currently not expected that water levels will reach 

maximum capacity of the Lagdo dam.  

 

1.3 Impact Assessment  

 

According to NEMA, at least 100 people died so far in 10 states and national disaster has been 

declared in four states - Kogi, Niger, Anambra and Delta. Several thousands of homes are reported to 

be damaged by flood waters. No impact on the oil production has been reported so far.  

(https://www.aljazeera.com/news/2018/09/nigeria-floods-kill-100-people-10-states-

180917193612830.html).   

 

As of August 27 to September 19, 2018 (http://floodlist.com/africa/nigeria-floods-niger-benue-rivers-

september-2018): 

 

Between 27 August and 06 September, 21 fatalities were reported 

- Niger State: 15,  

- Kano State: 3, 

- Nasarawa: 3  

In early September 7 people died in Jigawa State.  

 

 
Figure 3: Nigeria. States which are declared to be under national disaster. 

  



2. Potential Development 

2.1 Meteorological forecast 

According to the latest ECMWF deterministic weather forecasts (2018-09-19 00UTC) only light to 

moderate rain with up to 40mm during the next 72 hours (19. until 21. September) are predicted for 

Nigeria (see Figure below). Only some smaller regions in the south-eastern part of Nigeria could receive 

up to 100mm. 

 

 
Figure 4: Accumulated precipitation over 72 hours from 19 until 21 September according to the latest 

deterministic ECMWF forecast from 19-09-2018 00UTC.  

 

From 22. September until 24. September more rainfall is predicted with precipitation amounts up to 100 

mm in 72 hours mostly for the souther-eastern part of Nigeria. In some regions of the Niger delta up to 

250 mm precipitation is predicted (see Figure below).  



 
Figure 5: Accumulated precipitation over 72 hours from 22 until 24 September according to the latest 

deterministic ECMWF forecast from 19-09-2018 00UTC. 

 

According to ECMWF’s precipitation extreme forecast index (not shown here) the predicted amounts 

of rainfall for the coming 6 days are within the normal range of rainfall for this time of the year and are 

not unusual. 

  



2.2 Hydrological Forecast 

 

Niger River: According to the latest GloFAS forecasts there is a flood wave travelling down the Niger 

River (see Figure below). However, due to the very complex hydrology of the Niger river (extensive 

wetlands and numerous large reservoirs) GloFAS skill for this river is low as according to the 

observations the flood wave has already reached the northern part of Nigeria (see Section 1.2). In the 

lower part of the Niger this flood wave is currently absorbed largely by the Kainji and Jebba dams 

which have already increased their water release leading to the observed flooding in below those two 

dams. Nevertheless it is highly likely that discharge will further increase in the entire Niger River as 

the current high inflow into the dams will force them to keep on releasing more water than usual 

causing continued flooding.  

 

 
Figure 6: 2018-09-18 GloFAS hydrological forecast. Red/purple shading denotes the probability of 

exceeding GloFAS 5-year/20-year return levels and blue symbols are representing major lakes and 

reservoirs   

 



Benue River: According to the latest GloFAS forecasts river levels in the main Benue River are 

predicted to increase slightly over the coming days remaining however well below flood levels. 

Nevertheless, if there is an abrupt water release from the Lagdo dam (Cameroon) this might cause a 

flood wave travelling downstream.  

 

Confluence Niger and Benue River: Due to the uncertainties caused by the large dams and 

complex hydrology regarding the predicted river flows in the Niger and Benue it is currently 

impossible to make a precise prediction of the river flow at the confluence of both rivers. It is highly 

likely that river flows will increase in the coming weeks but whether this will cause a severe flooding 

exceeding the one in 2012 at the confluence of both rivers cannot be predicted with the current 

information available. In the case that the Lagdo dam does not release additional water into the 

Benue river it is likely that floods will not exceed the levels of the 2012 event at the confluence of both 

rivers. 

 

 
Figure 7: GloFAS 2018-09-18 hydrological forecast for Lokoja Gauge (confluence between Niger and 

Benue rivers) 

  



2.3 Impact Forecast 

 

The evaluation of the possible development of flood impact is due to complex hydrology of the target 

area rather difficult. The situation in Niger State may worsen in coming days according to latest 

hydrological prediction of GloFAS.  The situation in downstream parts of Niger Basin (Kogi, Delta 

States) will mostly depend on the retention capacity available in the Kainji, Jebba reservoirs. The 

situation downstream of the confluence of Niger and Benue rivers will mostly depend on the necessity 

to release large volumes from the Lagdo dam (Benue River) as well as from the Kainji and Jebba 

dams (Niger River). Considering high flows already reported from the Niger, further increase due to 

reservoir release may have impacts comparable to the 2012 event. It is however likely that only in 

case of a water release from the Lagdo dam, the flood impacts maybe higher than during the 2012 

event. 

 

 
Figure 8: Inundated areas for flood events with a return period of 100 years, based on GloFAS 

climatology overlaid with the probability of exceeding GloFAS 5-years/20-years return level 

(red/purple shading) based on the forecast of 18th of September. 



 
 
The estimation of the population exposed1 to a 100 year return period flood in both, the Niger and 

Benue river is shown on the Figure below. The total number of people exposed to floods in Nigeria, 

based on this hypothetical scenario is approx. 20 millions, which represents 1/6th of the total 

population.  

 

 
Figure 9: Number of people potentially affected by a 100-year return period flood1 aggregated per 

1km2 pixel 

 
The major settlements possibly affected by a release of water from the Lagdo dam are Yola, Numan, 
Ibi, Makurdi (all along the Benue River) as well as Lokoja, Asaba (all after the confluence of Niger 
and Benue) and the entire Niger delta. 
 

                                                
1 Information about the population used in the this assessment is taken from Global Population Grid of the 
Global Human Settlement Layer which depicts the distribution and density of population in 2015 expressed as 
number of people per 250m grid cell (https://ghsl.jrc.ec.europa.eu/ghs_pop.php) 



   
Figure 10: Number of people potentially affected by a 100-year return period flood in the region of 

Lokoja (left image) and Asaba-Onitsha (right image). Color coding indicates the number of people 

affected per 1km2 pixel (see also Figure 9) 

 

 
Figure 11: Number of people potentially affected by a 100-year return period flood in the Niger delta. 

Color coding indicates the number of people affected per 1km2 pixel (see also Figure 9) 

 



The most affected states of Nigeria by a 100-year flood event would be Delta, Bayelsa and Rivers 

states (between 1.5 – 3 million people affected) and the Cross river, Benue, Adamawa, Niger, Kebbi, 

Sokoto, Bauchi, Jigawa and Borno states (between 0.5 – 1.5 million people affected) (see Figure below)  

 

 
Figure 12: Total number of people potentially affected by a 100-year return period flood per 

administrative unit  

 

3. Copernicus Rapid Mapping Activation 

Copernicus Rapid Mapping has been activated on 18th of September 2018 (Activation Code: 

EMSR314). 



4   Other activities in support to ERCC 

4.1  JRC Support to ERCC 

In the period after the end of ARISTOTLE services and the beginning of the new 24h service that is being 

prepared, JRC supplies ERCC with a similar service during working hours.  

 

4.1.1 Estimation of dam water release potential consequences 

This section will be part of an updated version of the report, under preparation. The objective of the 

analysis is to understand which is the discharge flow rate that may lead to extended flooding. The 

maximum flow rate will be the complete opening of the dam but this is quite unlikely situation and the 

controlled discharge, being actuated at the moment, has the objective to avoid the dam spilling and 

potential complete failure of the dam.  

 

The analysis will be performed by using SRTM30 digital elevation model; in order to hurry up the 

calculation a first series of run will be performed using a larger resampled cell size model (150 m); once 

the path of the flood extent will be identified a more refined calculation will be possible for selected 

cases.  

 

The computer code that will be used is HyFlux2, developed by JRC, and already used in similar 

analyses in the past2. 

 

 
Figure 13: Calculation extent under preparation 

                                                
2 Mosul dam (2016), Puerto Rico dam in (2017), Ituango dam in Colombia (2018) and finally the Xe 
Pian dam in Laos (2018) 



4.2  Virtual OSOCC 

Not activated 

4.3  International Charter 

 Not activated 

  



5  Expected Updates 

An update of the report is planned once the simulation of the potential consequences of a dam water 

release from the Lagdo dam are calculated. 
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