
   

TC Eloise - Flood Emergency Report - #1 – 22 January 2021       1            www.globalfloods.eu 

Tropical Cyclone Eloise - Flood Emergency Report 

Mozambique, 22 January 2021 
Event start: 22/23 January 2021 (Cyclone landfall at 00:00 
UTC, 23 January) 

Forecast issue date: 22 January 2021 00 UTC 

This report issued: 22 January 2021, 14:00 UTC 

Expected next report: TBC 

 
 

Key points 
 

Situation Summary 

 
Tropical cyclone Eloise moving west towards the coast of Central Mozambique. The intensity of the storm is expected 
to increase and become a dangerous Tropical Cyclone (TC) by the time it makes landfall near Beira in Central 
Mozambique in the night between Friday and Saturday (23 January 2021), local time (based on Météo-France-La 
Réunion’s latest forecast). More than a million people in Mozambique are estimated to be affected by strong winds 
(>118 km/h) from TC Eloise (Source: WFP ADAM). 

A storm surge is expected to occur at landfall along the coast of central Mozambique between Beira and Ilha Chiloane. 
Water levels are estimated of up to approx. 4m (MSL) from Beira to Baia de Sofala. This is only equivalent to a large 
spring tide, but wind-driven waves are expected to be large, resulting in overtopping of coastal defences. 

High river levels are possible across much of central and southern Mozambique. Major river flooding is possible in 
rivers around Beira, but river levels are not expected to be as extreme as for TC Idai in 2019. Severe river flooding is 
probable in the Lower Limpopo basin, with the Changane tributary which joins the Limpopo near Chibuto expecting 
severe flooding. The Limpopo basin did not experience flooding from Idai. 

We estimate that 50,000 – 105,000 people are at risk from river flooding, mainly in Chokwe and Xai-Xai districts in 
Gaza Province where over 40,000 and 12,500 people are exposed if a 20-year return period (severe flooding) is 
exceeded. 

 

Meteorological situation & forecast 

 

• Cyclone Eloise is expected to make landfall at Beira at 00 UTC on 23rd January.  
• During landfall wind speeds between 118-166 km/h are expected, this is slightly weaker than cyclone Idai. 
• More than 200 mm rain is possible in Sofala province, with Eloise bringing widespread heavy rainfall to Gaza 

and Maputo provinces as it tracks over land. 

 

Hydrological situation, forecast & impacts 

 

Mozambique: ~ 50,000-105,000 people at risk. Most at-risk provinces: Gaza; Sofala  

• River gauges from Mozambique National Hydrological Agency (DNGRH) report that current river levels are  high 

following recent heavy rainfall, and above the alert level for Pungwe (at Mafambisse) and Buzi (Dombe). 

• Rivers will respond quickly to the heavy rainfall associated with TC Eloise, especially in Sofala province (Pungwe 

and Buzi Rivers).  

• When TC Eloise makes landfall the first affected area will be the Sofala Province. Minor flooding is expected in 

the Buzi and Pungwe rivers with flood peaks expected between 23 and 26 January. There is also a moderate 

likelihood of major flooding within this region.  

• As the heaviest rainfall moves south across Mozambique, more serious flooding is forecasted in the Southern 

Gaza Province. Severe flooding is probable on the Limpopo River and expected in the Changane tributary from 

25 January.    
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Note: GloFAS is designed to simulate large scale hydrological systems, so predictions for smaller watercourses are not included. 

GloFAS also does not simulate dam release or dam breaks. Estimates of exposure only account for flooding from rivers (exposed  

population from coastal surge are not included). 

 

 
Table 1: Weather and flood impact timelines following TC Eloise landfall 
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Part 1: Meteorological Forecast Summary 

● Cyclone Eloise, currently a severe tropical storm (wind speeds 89-118 km/h), is expected to strengthen to a 

tropical cyclone (wind speeds 118-166 km/h) and make landfall at 00 UTC on the 23rd January near the city of 

Beira, Mozambique. These wind speeds are slightly weaker than those experienced during cyclone Idai. 

● Heavy rain will coincide with Eloise’s track over the next 5 days, with a moderate probability that totals will 

exceed 200 mm in some areas (such as Beira, Figure 2), which is almost one month’s worth of rain. 

● Sofala province (including Beira) will receive heavy rain between Friday 22nd - Saturday 23rd January, 

followed by the Limpopo river basin (between 23rd-24th January), and finally the area around Maputo (between 

24th-25th January). 

● Soils in some parts of Sofala province may be close to saturation due to previous heavy rain events during this 

year’s rainy season and river levels are high, which increases the risk of flooding. However southern parts of 

Mozambique, including Maputo province, have been experiencing drought conditions. 

 

 
Figure 1. Probability that precipitation totals over the next 5 days exceed 200 mm. Dotted line shows the observed 

track of TC Eloise, solid black line is the forecasted track from the ECMWF control member, grey lines show the 

forecasted track from each ECMWF ensemble member. Source: ECMWF, www.ecmwf.int, www.meteofrance.re. 

Forecast issued 2021-01-22 00 UTC. 

Part 2a: GloFAS Flood Forecasts Summary 
River flooding is probable in central and southern regions of Mozambique. Immediately after landfall (23 January 
onwards), GloFAS indicates flooding in the Sofala Province. Furthermore, serious flooding is also expected 3-5 days 
after landfall (26 January onwards) in settlements along the Limpopo River in the Southern Gaza Province (Figure 3) 
as the rainfall moves south across the region.  

Major flooding is probable, and Extreme flooding is possible for the following rivers: 

o The Buzi, Pungwe and Singussi rivers near Beira (Sofala province), 1-2 days after landfall (Figure 3). 

• GloFAS forecasts show a moderate to high probability of major flooding from 23/24 January 
• There is a low likelihood of crossing the GloFAS severe threshold (> 20-year) and seeing extreme 

flooding in these rivers.  
o The Limpopo river by Chokwe and Xai-Xai, 3-5 days after landfall (Figures 4).  

• Glofas forecasts show a high to remarkably high probability of major (>5-year) flooding from 28 
January. 
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• There is a moderate to high probability of crossing the GloFAS severe threshold (>20-year) and seeing 
extreme flooding from the Limpopo  

There is still some uncertainty in the forecasts in how extreme the flooding will be and how it will develop (depending 
on the uncertainty from the TC track and rainfall intensity); with these uncertainties expected to decrease once TC Eloise 
makes landfall. The hydrographs shown are representative of the flooding expected in the most populated areas in the 
central (Figure 3) and southern provinces (Figure 4) of Mozambique. The forecast probabilities of extreme flooding are 
currently lower than were forecast for TC Idai. 

Cyclone Idai in 2019 had a similar trajectory and made landfall in Beira. Cyclone Idai caused extreme flooding along 
the Buzi River and Pungwe River and caused major to severe urban flooding in Beira affecting thousands of the 
population living in the Sofala Province. The Limpopo River has already experienced extreme major flooding in earlier 
heavy rainfall and cyclone events, with floods in large settlements such as Chokwe and Xai-Xai along the River Limpopo 
in 2000, 2013, and 2017. 

 

Densely populated areas and isolated communities: 

• In the Limpopo basin, of particular concern are rivers in the southern part of Gaza Province (including the 
settlements of Chokwe, Chikumbane and Xai-Xai) which are densely populated areas and expected to 
experience major flooding in 4-8 days. 

• It is probable that the Buzi river in Sofala region will exceed the high flood alert threshold in the next 4-8 days. 
Although the likelihood of exceeding the severe threshold is low to moderate, the possibility of more extreme 
flooding is concerning due to the potential for severe impacts given the concentration of population in lowland 
areas. The likelihood of more severe level of flooding will be monitored as the event approaches.  

For these river basins, flood forecasts show: 

• Expected timing of flood peak: Exact timings of the flood peaks will become clearer once the cyclone makes 
landfall. Flood peak are expected to occur between 23 - 25 January in the central areas between 28 – 31 January 
the southern areas. Upstream communities will experience flooding earlier than those located further down the 
river.  

• Flood recession: The floods are expected to recede in the following 7-10 days after landfall.  
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Figure 2. GloFAS forecast indicating likelihood of river floods exceeding the severe and high alert threshold over the 
next 30 days (>20 years and 5 years return periods), with probability highlighted in purple and red respectively. 
Source: GloFAS, www.globalfloods.eu. Forecast issued 2021-01-22 00 UTC. 

 

 

 

Figure 3. Forecasted hydrographs with GloFAS ensemble forecasts for Buzi River (downstream, near Beira) at Lon 34.75, Lat -

19.85 (source: GloFAS, http://www.globalfloods.eu). Forecast issued on 2021-01-22 00 UTC 
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Figure 4. Forecasted hydrographs with GloFAS ensemble forecasts for Sicacate Station on the Limpopo River (Mozambique) 

at Lon 33.55, Lat -24.85 (source: GloFAS, http://www.globalfloods.eu). Forecast issued on 2021-01-22 00 UTC 

 

Part 2b: Coastal Surge Forecasts Summary 

Cyclone Eloise is predicted to produce storm surge north of Beira to Ilha Chiloane on the central Mozambique coast. 
The combined storm surge and tide has been modelled using a TELEMAC2D model of the Mozambique Channel. The 
forecast cyclone tracks were obtained from: 

• JTWC advisory No. 11 for Cyclone Eloise issued at 09:00 UTC 22-Jan-2021, 

• RSMC La Reunion advisory No. 27 for Cyclone Eloise issued at 06:00 UTC 22-Jan-2021. 

Conclusions based on the latest forecasts: 

• Water levels are expected to peak at Beira around 13:00 UTC 23-Jan-2021, at between +2 mMSL to +3.5 

mMSL, equivalent to a spring tide, 
• Water levels are expected to peak at Nova Sofala at around 00:00 UTC 23-Jan-2021, at between +1.6 mMSL 

to +2.6 mMSL, equivalent to a large spring tide,  
• Water levels are expected to peak at Baia de Sofala at around 02:00 UTC 23-Jan-2021 at between +2.5 mMSL 

to +3.3 mMSL, which may exceed a large spring tide, 
• Wind generated waves are likely to be large which, combined with high water levels, is likely to lead to 

overtopping of coastal defences and large run-up on beaches. 
 
Figure 5 shows the geographical variation of the high water mark from combined tide and storm surge. The highest 
waters occur in bays and estuaries such as the Rio Púnguè and Baia de Sofala. Figures 6 shows predicted time series of 
water levels at Beira, Nova Sofala and Baia de Sofala respectively. At Beira, the astronomical tidal range is listed in 
Admiralty Tide Tables which gives context to the predicted storm surge levels. 
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Figure 5. High water mark including surge and tide relative to MSL from TELEMAC2D model predictions based on 
RSMC advisory No. 27. 

 
 



   

TC Eloise - Flood Emergency Report - #1 – 22 January 2021       8            www.globalfloods.eu 

 

 

Figure 6. Water levels at the Port of Beira predicted by the TELEMAC2D surge and tide model based on RSMC 27 
and JTWC 27. A large storm surge of between 2 and 3 m above normal tide is predicted coinciding with a period of 
neap tides. The green line shows predicted tide from TotalTide based on tidal harmonics. The black, grey and yellow 
lines show the tidal planes for the Port of Beira listed in Admiralty Tide Tables (2020). 

 

Flood inundation** 

Exposure estimates are calculated from the surges predicted based on RSMC advisory No. 24 issued at 12:00 UTC 
21/01/2021 to indicate a worst case scenario. More recent forecasts (above) indicate a lower surge is more likely. 

• ~58,000 exposed to water depths >10cm and ~20,000 exposed to water depths>1.0m 

• Most exposed districts are Nicodala (Zambezia) ~22,000 (4% district population) exposed to water 
depths >10cm, and ~5,000 exposed to water depths >1.0m; Dondo (Sofala Province) ~19,000 (3% district 
population) exposed to water depths >10cm, and ~8,000 exposed to water depths >1.0m 

• Other districts with significant exposure are Namacurra (Zambezia) ~11,000 (5% district population) exposed 
to water depths >10cm, and ~4,500 exposed to water depths >1.0m; Maganja da Costa (Zambezia Province) 
~4,000 (1% district population) exposed to water depths >10cm, and ~700 exposed to water depths >1.0m 

• The inundation model was simulated using RSMC La Reunion Advisory 24, issued 21st Jan 12:00, and showed 
the potential for storm surge induced coastal flooding in Beira, Nova Sofala and Baia de Sofala.  

• However, surge modelling based on the more recent RSMC La Reunion Advisory 27, issued 22nd Jan 06:00, 
suggests that maximum water levels are now expected to be between 1-2 m lower. Most areas that were 
previously modelled to be at risk of flooding are now likely to no longer be at risk given the reduction in 
expected peak water levels.  

• Despite this there is still the possibility for more minor localised flooding due to the combination of high water 
levels and waves. 

 

 Province District Exposure 
>10cm 

% pop. 
>10cm 

Exposure 
>100cm 

% pop. 
>100cm 

MOZ Zambezia Nicoadala 21930 3.880959 5010 0.886592 
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MOZ Sofala Dondo 18990 2.861286 8690 1.309154 

MOZ Zambezia Namacurra 11000 4.703795 4380 1.873901 

MOZ Zambezia Maganja da 
Costa 

4170 1.163734 710 0.197322 

MOZ Sofala Buzi 940 0.505198 320 0.174337 

Table 2: Exposed population by district for coastal flooding to flood depths exceeding 10cm and 100cm, together with % of district 

population exposed.  

** Please Note: Exposure estimates from coastal flooding are very likely to be overestimated along the southern 
coastline of Beira because ground elevations within the model look to be under estimated and not reflective of the steep 
coastline evident from online images along some parts of the coast. The inundation modelling will therefore likely show 
some locations as being flooded where it is unlikely to be the case. The model suggests areas with ground elevations of 
4.5-5m or less are potentially at risk. 
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Part 3: Population at risk of fluvial flooding 
 

Population exposure was estimated by intersecting fluvial flood inundation maps with population data from WorldPop. 
Figure 8 shows the 15 most exposed localities, given for a range of flood hazard zones (5-year return period to 50-year 
return period). Tabulated data for the 1 in 20 year return period are shown in Table 3. 

● In Mozambique, the districts of Chokwe and Xai-Xai (Gaza Province) have the greatest population exposure, 
with over 40,000 and 12,500 people exposed if a 20-year return period is exceeded. Nine other districts have 
over 1000 people exposed to possible flooding. 

● In Zimbabwe, Chiredzi in Masvingo province is the most exposed district with around 700 people exposed to 
a medium probability. 

Note these estimates are for fluvial (river) and do not include exposure estimates from pluvial or coastal flooding. No 
explicit representation of flood defences are included. Exposure estimates may be lower than from providers that include 
other hazards e.g. coastal or pluvial flooding, or windstorms 

 

 

Figure 7: Estimated exposure per municipality for a less extreme 5-year return period (red dot) to the more extreme 50-year 

return period (blue dot). The percentages indicate the proportion of the municipality population that could be exposed. The 
probabilities refer to the probability of exceeding the GloFAS severe alert threshold (20 -year return period) with the following 

likelihood thresholds: Very-High (Expected) > 80%; High (Probable) 50%-80%; Moderate (Possible) 25%-50%; Low (Unlikely) 

< 25% 
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 Province District Exposure 
>10cm 

% pop. 
>10cm 

Exposure 
>100cm 

% pop. 
>10cm 

GloFAS 
likelihood 

MOZ Gaza Chókwè 40790 20.40% 7250 3.60% High 

MOZ Gaza Xai-Xai 12500 2.90% 5800 1.30% Moderate 

MOZ Gaza Guijá 4360 4.00% 3720 3.40% Moderate 

MOZ Maputo Manhiça 2430 1.20% 450 0.20% Low 

MOZ Gaza Chibuto 2120 0.90% 450 0.20% Very High 

MOZ Sofala Machanga 1890 3.00% 60 0.10% Moderate 

MOZ Gaza Chigubo 1810 4.70% 30 0.10% Very High 

MOZ Tete Mutarara 1730 0.40% 270 0.10% Low 

MOZ Sofala Nhamatanda 1570 0.40% 60 0.00% Low 

MOZ Sofala Caia 1130 0.70% 120 0.10% Low 

MOZ Sofala Chibabava 1110 0.70% 120 0.10% Moderate 

MOZ Sofala Marromeu 1040 0.40% 210 0.10% Low 

MOZ Sofala Buzi 890 0.50% 60 0.00% Moderate 

MOZ Gaza Chicualacuala 690 1.40% 90 0.20% Very High 

ZWE Masvingo Chiredzi 680 0.20% 150 0.00% High 

MOZ Manica Machaze 650 0.40% 90 0.10% Moderate 

MOZ Inhambane Funhalouro 640 1.30% 0 0.00% Very High 

MOZ Inhambane Govuro 630 1.40% 180 0.40% High 

MOZ Tete Changara 610 0.10% 390 0.10% Low 

MOZ Sofala Gorongosa 470 0.20% 20 0.00% Low 

Table 3: Exposed population by district for flood depths exceeding 10cm and 100cm, together with % of district population exposed. 
Corresponds to the 1 in 20 year flood hazard so totals could be more or less (see Figure 9 for likely ranges). GloFAS likelihood  

refers to the probability of exceeding the GloFAS severe alert threshold (20-year return period) with the following thresholds: Very-

High (Expected) > 80%; High (Probable) 50%-80%; Moderate (Possible) 25%-50%; Low (Unlikely) < 25% 

Flood Maps** 

Flood maps intersect flood hazard from the most suitable return period, GloFAS exceedance probabilities for the severe 
flood threshold and social data including people exposed to flooding, as well as roads and selected other assets at risk 
from flooding. Three maps are included for Mozambique (Figures 8-11) which show: 

• High population exposure around Chókwè, Xai-Xai, Guijá and Chibuto in Gaza province (Limpopo River), 
Mahniça in Maputo province (Incomáti River) and Machanga in Sofala (Save River). 

• Flooding around Beira, Sofa province, Mozambique (coastal).  

• Flooding around Buzi, Buzi province, Mozambique (Buzi river). 

• Flooding around Chókwè, Gaza province, Mozambique (Limpopo River). 

**Digital versions and other maps available on request (laurence.hawker@bristol.ac.uk ; j.neal@bristol.ac.uk ) 
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Figure 8: Overview map showing the locations of the top 15 most exposed districts in Mozambique and Zimbabwe. The map 

shows the population exposure to the 1 in 20 year flood hazard depth. 
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Figure 9: Flood hazard map for Beira, Sofala  province, Mozambique (Buzi River). The map shows the 1 in 20 year fluvial flood 

hazard depth and coastal flood depth (blue to yellow), and the probability of exceeding the severe flood level (pink), which is low 

(unlikely) likelihood in this region (<25%). Exposed population is shown (black to yellow), as well as roads and airports. 

 



   

TC Eloise - Flood Emergency Report - #1 – 22 January 2021       14            www.globalfloods.eu 

 

Figure 10: Flood hazard map for Buzi, Buzi province, Mozambique (Buzi River). The map shows the 1 in 20 year flood hazard 

depth (blue to yellow), and the probability of exceeding the severe flood level (pink), which is low (unlikely) likelihood in this 

region (<25%). Exposed population is shown (black to yellow), as well as roads and airports. 
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Figure 11: Flood hazard map for Chokwe, Gaza, Mozambique (Limpopo River). The map shows the 1 in 20 year flood hazard 

depth (blue to yellow), and the probability of exceeding the severe flood level (pink), which is moderate (possible) likelihood in 

this region (25-50%). Exposed population is shown (black to yellow), as well as roads and airports. 

.  
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Part 4 - Additional Information 

Contributors 

Part 1 & 2a: Maureen Wanzala, Siobhan Dolan, Dr Linda Speight, Dr Andrea Ficchi, Dr Liz Stephens, Prof Hannah 
Cloke (University of Reading); Dr Calum Baugh, Prof Christel Prudhomme (ECMWF). 

Part 2b: Dr Stephen Grey (HR Wallingford); Dr James Savage (Fathom). 

Part 3: Dr Laurence Hawker, Leanne Archer, Dr Jeffrey Neal (University of Bristol); Dr James Savage (Fathom).  

Data sources 

Part 1: ECMWF and GloFAS forecasts; GloFAS is part of the Copernicus Emergency Management Service (CEMS). 
Contributors: ECMWF / JRC / University of Reading. Please see http://www.globalfloods.eu.  We also acknowledge 
support from the NERC/DFID SHEAR Programme, projects FATHUM (Forecasts for Anticipatory Humanitarian 
Action). 

Part 2a & b: Cyclone track and intensity data were obtained from: 

• Regional Specialised Meteorological Centre (RSMC) in La Reunion 
(http://www.meteofrance.re/cyclone/activite-cyclonique-en-cours). 

• Joint Typhoon Warning Center (JTWC), Honolulu (https://www.metoc.navy.mil/jtwc/jtwc.html ) 

Part 3: Source data are located at the University of Bristol and Fathom (www.fathom.global). Please contact Dr Jeffrey 
Neal (j.neal@bristol.ac.uk) or Dr Laurence Hawker (Laurence.hawker@bristol.ac.uk) for further information. 
Population data from the WorldPop Project and other mapping data from OpenStreetMap. 

Correspondence 

Please direct technical enquiries to Dr Stephen Grey (s.grey@hrwallingford.com), Prof Christel Prudhomme 
(christel.prudhomme@ecmwf.int) or Dr Liz Stephens (elisabeth.stephens@reading.ac.uk). 

 


