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Hurricane IOTA - Flood Emergency Report 

Central America, 18 November 2020 
Event start: 16/17 November 2020 (Hurricane landfall at 

03:40 UTC, 17 November) 

Forecast issue date: 18 November 2020, 00 UTC 

This report issued: 18 November 2020, 17:00 UTC 

Expected next report: 19 November 2020, 17:00 UTC 

 

 

Key points 
Situation summary 

Tropical depression (formerly hurricane) Iota is causing impacts as it travels across parts of Central America, affecting 

catchments still saturated and communities recovering from the impacts of Hurricane Eta.  

Flooding is now ongoing across the region with river gauges in parts of Honduras recording extremely severe flooding 

and rivers above flood level and still rising in Guatemala. Continued river and further flash flooding is expected over 

the next few days, along with mudslides/landslides. We estimate that ~700,000 people are currently at risk from river 

flooding, mainly in the municipalities of San Pedro Sula, La Lima, El Progreso (Honduras); Morales, Camotán, Los 

Amantes (Guatemala).  

A coastal surge occurred at landfall which is estimated to have affected 7000 people, and 460,000 people are estimated 

to have been affected by strong winds (120 km/h) before the storm dissipated (Source: WFP ADAM). 

 

Meteorological situation & forecast 

• The remnants of Iota are located 35 km west/north-west of San Salvador. 

• Over 150 mm of rain has fallen in the past 24 hours across many areas of Nicaragua, over 120 mm has fallen 

along the Honduras/Guatemala border. 

• Extreme rainfall is expected over the next 4 days, mostly across a band of central Guatemala, local totals could 

exceed 500 mm with most rain falling in the next 48 hours.  

• El Salvador is also receiving rainfall totals of up to 100 mm, which while still extreme for that part of Central 

America is not thought to lead to the same scale of river flooding as in other countries. 

Hydrological situation, forecast & impacts 

Honduras: ~510,000 people at risk. Most at-risk municipalities: San Pedro Sula, La Lima, Choloma, El Progreso.  

• River gauges from Honduras report water levels above the government’s ‘major’ flood level in the Rivers Ulua, 

Chamelecon and Cangrejal. 

• The upstream areas of the River Ulua catchment have water levels 10m higher than the danger level, which is 

similar to the levels recorded for Hurricane Eta, and well in excess of those for Hurricane Mitch in 1998. 

• Dams around the Honduras capital Tegucigalpa were reported to be at maximum volume on 17 November. A 

river flow gauge downstream of the capital on the River Choluteca now shows water levels below the flood 

level and continuing to fall. 

Densely populated areas: 

• Gauge readings and GloFAS indicate a very high likelihood of severe flooding for the Ulua and Chamelecon 

rivers, which alongside damage to a flood relief channel during Hurricane Eta suggests that La Lima and San 

Pedro Sula airport will be flooded severely again. 

• The Aguán River in northern Honduras is expected to flood in lowland populated areas (Tocoa and Bonito 

Oriental, Colón department), over the next 1-2 days. 

• A maximum coastal surge of up to 6.0 m is estimated to have occurred between Puerto Cabezas (Nicaragua) 

and Cabo Gracias a Dios (Honduras) affecting up to 7000 people. 

Isolated Areas: 

• Damage to bridges and roads during Eta isolated communities in the upstream parts of the Ulua catchment. 

Further flooding is now ongoing and as severe as from Eta (Copan, Santa Barbara and Lempira Departments) 

• Severe flooding is also expected with high probability along the Coco river (Honduras/Nicaragua) 
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Figure 1. Main rivers in Central America expected to be impacted by flooding from Hurricane Iota. Hurricane forecast track and 

‘Preliminary Best Track’ from the National Hurricane Center (NHC) Advisory for Iota issued on 18 November 2020, 15:00 UTC 

(Source: https://www.nhc.noaa.gov/). 

 

  

Guatemala: ~100,000 people at risk. Most at-risk municipalities: Morales, Camotán, Los Amantes.  

• River gauges from Guatemala report rising water levels now above the government’s ‘maximum’ level on 

several rivers including the Rivers Motagua, Polochic and Dulce. 

• GloFAS indicates that flooding could be similar in magnitude to that from Eta across eastern Guatemala 

(Motagua, Rio Dulce, Polochic), with further heavy rainfall forecast. 

Nicaragua: ~75,000 people at risk. Most at-risk municipalities: Managua, Prinzapolka.  

• Severe flooding is also expected with high probability across eastern Nicaragua (Prinzapolka, Wawa and Grande 

de Matagalpa rivers) and in northern Nicaragua (Ulang and Coco rivers) affecting isolated communities. 

• A maximum coastal surge of up to 6.0 m is estimated to have occurred between Puerto Cabezas (Nicaragua) 

and Cabo Gracias a Dios (Honduras) affecting up to 7000 people. 

 

Note: GloFAS is designed to simulate large scale hydrological systems, so predictions for smaller watercourses should be 

evaluated with caution. 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). 

https://www.nhc.noaa.gov/
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Part 1: Meteorological Forecast Summary 

● The remnants of Iota are centred 35 km west/north-west of San Salvador, with maximum sustained wind 

speeds of 30 mph. 

● Over 150 mm of rain has fallen in the past 24 hours across many parts of Nicaragua, > 120 mm has fallen 

along the Honduras/Guatemala border with a maximum of 409 mm (Figure 2). 

● Further extreme rainfall above 200 mm, with local totals >500 mm, is expected throughout the central portion 

of Guatemala over the next 4 days (Figure 2).  

● Most of this rain will fall within the next 48 hours.  

● There is considerable uncertainty about the forecasted extreme rainfall in Costa Rica and Panama (Figure 2). 

 

 
Figure 2. ECMWF high resolution forecast rainfall totals (mm) for the 4-day period from 18 November 2020 00UTC - 22 

November 2020 00 UTC. Numbers represent observed rain over the previous 24 hours, a are data from CENAOS Honduras for 

period 14 UTC 17th - 14 UTC 18th November 2020, b are data from OGIMET for period 12 UTC 17th - 12 UTC 18th November 

2020, c are data from Centro Humboldt for period 06 UTC 16th - 06 UTC 17th November 2020. Source: ECMWF, 

www.ecmwf.int, www.cenaos.copeco.gob.hn, www.ogimet.com, humboldt.org.ni.  

Forecast issued 2020-11-18 00 UTC. 

Part 2a: GloFAS Flood Forecasts Summary 

Government bulletins report that many rivers throughout the region are currently exceeding flood threshold levels and 

are continuing to rise. GloFAS forecasts indicate that most rivers flowing into the Atlantic Ocean in Nicaragua, 

Honduras, Guatemala and parts of Belize, as well as rivers in western Honduras (flowing into the Pacific) will continue 

to rise well in excess of the severe alert threshold (see Table 1 and Figure 3). 

Severe flooding is very likely for the following rivers: 

http://www.ecmwf.int/
http://www.cenaos.copeco.gob.hn/
http://www.ogimet.com/
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● The Motagua, Rio Dulce and Polochic rivers (in Guatemala). Glofas forecasts show high probability (55 - 70%) 

of severe flooding over the next 2 days (Figure 4) 

● The Ulua, Chamelecon and Patuca rivers (in Honduras) have high water levels which are increasing. Glofas 

forecasts show very high probabilities (90-100%) of exceeding the severe alert threshold over the next 2-3 

days;  the flood peak for the Ulua river is forecasted to occur within 2 days in the upstream part, and peak 

within the following 1-2 days closer to the coast downstream of San Pedro Sulas, as the flood waters move 

downstream (Figures 5 and 6) 

● The Prinzapolka, the Rio Grande de Matagalpa rivers (Nicaragua) and Coco river (Nicaragua/Honduras) 

(Figure 7)  

These rivers have already experienced extreme flooding following Eta. Flood waters might even exceed levels seen for 

Eta, especially where river levels had not receded fully. 

Densely populated areas and isolated communities 

● Of particular concern are rivers in the eastern part of Guatemala (Rio Dulce and Motagua, Figure 4) and northern 

part of Honduras (Chamelecon and Ulua, Figure 5-6) which flow in densely populated areas expected to flood 

over the next 2-3 days. 

● The Aguán River in Honduras is expected to flood above the high flood alert threshold with high probability 

(>90%) over the next 2 days; although the GloFAS forecast predicts lower probabilities of exceeding the severe 

flood levels for this river, its flooding may lead to significant impacts given the concentration of population in 

lowland areas, in Tocoa and Bonito Oriental (Colón department).  

● Severe flooding is expected along the Coco River (Nicaragua/Honduras border, Figure 7) and Ulang river 

(Nicaragua) over the next 3 days with high probabilities (>90%) affecting some of the most isolated 

communities in the region and a few towns with large populations such as Waspam (Coco River, Nicaragua). 

For these river basins, flood forecasts show: 

● Expected timing of flood peak: flash floods and mudslides are occurring coincident with the heavy rainfall of 

the last few hours and will continue over the next 24-48 hours, with flood waters making their way downstream 

over the following few days. 

● Flood recession: river flows are expected to decrease below medium level (2-year return period, Table 1) within 

the next 7-15 days for all rivers, with a faster recession expected for the Ulua river (< 7 days). 

 

Figure 3. GloFAS forecast indicating rivers likely to see 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 17-11-2020 00 UTC. 
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Figure 4. Forecasted hydrographs with GloFAS ensemble forecasts for Motagua River (Guatemala) at Lon -88.35, Lat 15.65 

(source: GloFAS, http://www.globalfloods.eu). Forecast issued on 2020-11-18 00 UTC 

 

 

Figure 5. Forecasted hydrographs with GloFAS ensemble forecasts for Ulua River (downstream, Honduras) at Lon -87.75, Lat 

15.85 (source: GloFAS, http://www.globalfloods.eu). Forecast issued on 2020-11-18 00 UTC 

 

http://www.globalfloods.eu/
http://www.globalfloods.eu/
http://www.globalfloods.eu/
http://www.globalfloods.eu/
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Figure 6. Forecasted hydrographs with GloFAS ensemble forecasts for Ulua River (upstream, Honduras) at Lon -88.65, Lat 14.95 

(source: GloFAS, http://www.globalfloods.eu). Forecast issued on 2020-11-18 00 UTC.  

 

 

Figure 7. Forecasted hydrographs with GloFAS ensemble forecasts for Coco River (Nicaragua/Honduras) at Lon -83.25, Lat 

14.95 (source: GloFAS, http://www.globalfloods.eu). Forecast issued on 2020-11-18 00 UTC 

 

http://www.globalfloods.eu/
http://www.globalfloods.eu/
http://www.globalfloods.eu/
http://www.globalfloods.eu/
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Table 1: Correspondence of flood alert level thresholds with return period, calculated based on GloFAS climatology, 

colour in GloFAS maps and hydrographs and hazard description (source: GloFAS: www.globalfloods.eu). 

Flood alert level /  

GloFAS threshold name 

Return period Colour Hazard description 

Low 1.5-year return period Green (-) Water levels higher than normal or up to 
bankfull condition but no flooding is expected 

Medium 2-year return period Yellow (-) Bankfull condition or slightly higher expected; 
potential (minor) flooding 

High 5-year return period Red (-) Significant flooding is expected 

Severe 20-year return period Purple (-) Severe flooding is expected 

 

Part 2b: Coastal Surge Forecasts Summary 

A large coastal surge is estimated to have occurred along the coast of the following departments: Atlantico Norte of 

Nicaragua and Gracias a Dios in Honduras. The surge has been modelled by the TELEMAC Earth model using NHS 

forecast at 0900 16/11/2020 UTC.  

● The maximum surge is estimated to have been up to 6.0 m, occurring between Puerto Cabezas and Cabo Gracias 

a Dios. This is likely to be an upper estimate due to the limitations of the global surge model. 

● The maximum surge was expected to have occurred between 0200 and 0400 17/11/2020 UTC. 

● Puerto Cabezas municipality (Atlántico Norte, Nicaragua) ~7,000 exposed (5.5% of municipality population) 

to water depths >10cm and ~1,500 exposed (3% of municipality population) to water depths >1.0m . 

● The areas modelled to have been most at risk of inundation as a result of the surge are all in Nicaragua: south 

west of Puerto Cabezas, Tuapi and the outskirts of Kruikira. Maps showing flood hazard at these locations are 

shown in Figure 9. 

No further coastal surge and associated coastal flooding are expected. 

http://www.globalfloods.eu/
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Figure 8. Maximum water depth modelled by the Fathom flood inundation model based on the forecasted surge 

predicted by TELEMAC Earth based on NHC forecast 0900 16/11/2020 UTC. Left panel is the East coast of Nicaragua 

from Puerto Cabezas up to Dákura. The right panel is zoomed in on Puerto Cabezas. 

 

Part 3: Population at risk of fluvial and coastal flooding 

Population exposure was estimated by intersecting fluvial flood inundation maps with population data from WorldPop. 

Figure 9 shows substantial exposure in Honduras, Guatemala and Nicaragua. Figure 10 shows the 15 most exposed 

localities, given for a range of flood hazard zones (20-year return period to 200-year return period).  

● In Honduras, the municipalities of San Pedro Sula, La Lima, Choloma in Cortes Department and El 

Progreso in Yoro Department (Ulua River) have the most exposed people, with up to 80% of the population 

exposed and a very high probability (100%) of the severe flood level (20-year return period) being exceeded. 

Tocoa, Colon Department also has significant exposure but a moderate probability of exceeding the severe 

flood level. 

● In Guatemala, the municipalities of Morales and Los Amantes (Motagua River) and Comatan (Rio Grande), 

have the highest exposure with >15% of the municipality exposed for the more extreme flood hazard scenario. 

● In Nicaragua, the capital city and municipality of Managua has the highest exposure (<1% pop. exposed), but 

we are not confident in GloFAS forecasts in this region. Prinzapolka municipality has high exposure, with 

>10% population exposed. Exposure to coastal flooding ~7,000 (Puerto Cabezas, Atlántico Norte). 

Note these estimates are for fluvial (river) and coastal flooding and do not explicitly include exposure estimates from 

pluvial 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 
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Figure 9: Estimated exposure per country for a less extreme 20-year return period (red dot) to the more extreme 200-year return 

period (blue dot). 

 

Figure 10: Estimated exposure per municipality for a less extreme 20-year return period (red dot) to the more extreme 200-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 

probability thresholds: Very-High > 70%; High 50%-70%; Moderate 25%-50%; Low < 25% 
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Table 2: Exposed population by municipality for flood depths exceeding 10cm and 100cm, together with % of 

municipality population exposed. Corresponds to the 1 in 50 year flood hazard so totals could be more or less (see 

Figure 10 for likely ranges). GloFAS probability refers to severe flood alert threshold (20-year return period). 

 Dep. Mun. Exposure 

>10cm 

% pop. 

>10cm 

Exposure 

>100cm 

% pop. 

>100cm 

GloFAS 

Prob. 

HND Cortés San Pedro 
Sula 

190660 21.10% 17380 1.90% 100 

HND Cortés La Lima 50630 81.80% 11600 18.70% 100 

HND Cortés Choloma 25370 9.10% 4660 1.70% 100 

HND Yoro El Progreso 21440 10.00% 5800 2.70% 100 

GTM Izabal Morales 21070 15.40% 5710 4.20% 69 

HND Colón Tocoa 15580 14.30% 1360 1.20% 31 

NIC Managua Managua 13380 1.20% 1410 0.10% 100 

HND Cortés Villanueva 12820 6.60% 6130 3.20% 100 

HND Cortés Puerto 
Cortés 

11730 9.10% 4560 3.50% 100 

HND Cortés San 
Manuel 

11490 20.10% 3140 5.50% 100 

NIC Atlántico 
Norte 

Prinzapolk
a 

11420 14.70% 7990 10.30% 100 

GTM Chiquimula Camotán 10960 16.60% 9180 13.90% 67 

GTM Izabal Los 
Amates 

10330 15.40% 4350 6.50% 80 

HND Olancho Catacamas 9910 7.40% 8130 6.00% 100 

HND Atlántida Tela 9440 9.10% 1790 1.70% 100 

NIC Managua Tipitapa 7620 5.30% 950 0.70% 100 

GTM Chiquimula Jocotán 7560 10.40% 5070 7.00% 69 

GTM Izabal El Estor 6700 6.20% 2780 2.60% 80 

GTM Chiquimula Esquipulas 6520 9.40% 2770 4.00% 53 

HND Cortés Pimienta 6340 23.60% 4600 17.10% 86 
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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. 

**Digital versions and other maps available on request (laurence.hawker@bristol.ac.uk) 

Honduras 

Four maps are included for Honduras (Figures 11-14) which show flooding around: 

● San Pedro Sula and La Lima, Cortes Department, Honduras (Ulua River).  

● La Ceiba, Atlantida Department, Honduras (Cangrejal River).  

● Tocoa, Colón, Honduras (Aguán River) 

● San Pedro Sula and La Lima, Cortes Department, Honduras compared with observed flooding prior to Iota 

from Copernicus Emergency Mapping Service (published 13/11/2020).  

 

Figure 11: Flood hazard map for San Pedro Sula, Honduras and surrounding areas (Ulua River) . The map shows the 1 in 50 year 

flood hazard depth (blue to yellow) and the probability of exceeding the severe flood level (purples), which is very high in this 

region (>75%). Exposed population is shown (black to yellow), as well as roads and airports. 

 

mailto:laurence.hawker@bristol.ac.uk
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Figure 12: Flood hazard map for La Ceiba, Atlantida, Honduras (Cangrejal River) . The map shows the 1 in 50 year flood hazard 

depth (blue to yellow). GloFAS does not model this river, so probabilities are interpolated from nearby modelled rivers. Exposed 

population is shown (black to yellow), as well as roads and airports. 

 

Figure 13: Flood hazard map for Tocoa, Colón, Honduras (Aguán River). The map shows the 1 in 50 year flood hazard depth 

(blue to yellow). GloFAS does not model this river, so probabilities are interpolated from nearby modelled rivers. Exposed 

population is shown (black to yellow), as well as roads and airports. 
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Figure 14: Flood hazard map for La Lima, Cortes, Honduras and surrounding areas (Ulua River) . The map shows the 1 in 50 year 

flood hazard depth (blue to yellow) and the probability of exceeding the severe flood level (purples), which is very high in this 

region (>75%). Exposed population is shown (black to yellow), as well as roads and airports. Pre-event satellite observations from 

Copernicus Emergency Map service also shown (published 13/11/2020) (https://emergency.copernicus.eu/mapping/ems-product-

component/EMSR481).Updated Copernicus maps expected 20/11/2020. Photo from 

https://twitter.com/hondudiario/status/1325608016087904256 

Guatemala 

One map is included for Guatemala (Figures 15) which shows flooding around Zacapa, Zacapa Department, Guatemala.  

https://emergency.copernicus.eu/mapping/ems-product-component/EMSR481
https://emergency.copernicus.eu/mapping/ems-product-component/EMSR481
https://twitter.com/hondudiario/status/1325608016087904256
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Figure 15: Flood hazard map for Zacapa, Guatemala on the confluence of the Grande de Zacapa and Motagua rivers. The map 

shows the 1 in 50 year flood hazard depth (blue to yellow) and the probability of exceeding the severe flood level (purples), which 

is  high in this region (~50%). Exposed population is shown (black to yellow), as well as roads and airports. 
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Nicaragua 

One map is included for Nicaragua (Figures 16) which shows flooding around Waspam, Atlantico Norte Department, 

Nicaragua.   

 

Figure 16: Flood hazard map for Waspam, Atlantico Norte, Nicaragua (Coco River) . The map shows the 1 in 50 year flood 

hazard depth (blue to yellow). GloFAS estimates 100% probability of exceeding the severe flood threshold. Exposed population is 

shown (black to yellow), as well as roads and airports. Rural communities in the vicinity at-risk of becoming isolated. 
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Part 4 - Additional Information 

Contributors 

Part 1 & 2a: Dr Andrea Ficchi, Dr Liz Stephens, Prof Hannah Cloke, Jamie Towner (University of Reading); Dr Calum 

Baugh, Prof Christel Prudhomme (ECMWF). 

Part 2b: Dr Stephen Grey, Dr Michael Turnbull, Alberto Riera (HR Wallingford); Dr James Savage (Fathom). 

Part 3: Dr Laurence Hawker, 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). Guatemala river gauge data: https://insivumeh.gob.gt/hidrologia/hidrometria/boletin-hidrologico/2020-11-18-

0715hrs/, Honduras river gauge data: http://www.copeco.gob.hn/ 

Part 2a & b: Cyclone track and intensity data were obtained from the National Hurricane Center 
(https://www.nhc.noaa.gov/). 

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). 

http://www.globalfloods.eu/
http://www.globalfloods.eu/
https://insivumeh.gob.gt/hidrologia/hidrometria/boletin-hidrologico/2020-11-18-0715hrs/
https://insivumeh.gob.gt/hidrologia/hidrometria/boletin-hidrologico/2020-11-18-0715hrs/
http://www.copeco.gob.hn/
https://www.nhc.noaa.gov/
http://www.fathom.global/

