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Executive summary
Between March 2019 and January 2021, Beira, the second largest city in Mozambique, was 
hit by two severe cyclones and a tropical storm, that resulted in massive infrastructure and 
crop damage as well as human losses. Cyclone Idai, the first to hit the town in March 2019,  
is regarded as one of the deadliest cyclones to ever hit the southern hemisphere. The 
cyclone also had negative impacts on natural ecosystems such as mangroves and sand 
dunes. Subsequent Tropical Storm Chalane (December 2020) and Tropical Cyclone Eloise 
(January 2021) exacerbated these impacts, increasing the vulnerability of the citizens of 
Beira and surrounding districts. 

The occurrence of these tragic events in such a short period has highlighted the need for 
the country to rapidly improve its resilience and response capacity for natural disasters. 
Climate change projections underscore this need, as tropical cyclones, floods and other 
natural disasters are predicted to be more frequent and intense in the future. These 
events also exposed the high level of vulnerability of the country’s coastal communities 
and highlight the need for climate-resilient reconstruction, in terms of hard and green 
infrastructure as well as social and economic systems.

Introduction
In 2019 Mozambique was hit by two severe cyclones that made landfall only 40 days apart 
in the central and northern regions of the country. This was the first time that the country 
was hit by two strong tropical cyclones during the same season.1 Cyclone Idai, the stronger 
of the two, made landfall in March 2019, severely affecting the city of Beira, the second-
largest city in Mozambique.2 The following month, Cyclone Kenneth made landfall near 
Pemba in the north of the country, causing significant damage and resulting in 45 deaths. 
The impacts of these severe climatic events were devastating to the country, particularly to 
the city of Beira. Cyclone Idai alone affected more than 1.5 million people, injured over 1 600 
people and killed more than 600 in the provinces of Zambezia, Tete, Manica, Sofala and 
Inhambane. Infrastructure damage and loss were estimated at $796 million, with transport 
and energy infrastructure being hardest hit. The production sector (industry, commerce, 
tourism and primary sectors such as agriculture and fisheries) was also heavily impacted, 
with losses that amounted to $986 million3 (see Table 1). Deaths, injuries and infrastructure  

1 Rachel Norton, Karen MacClune and Michael Szönyi, When the Unprecedented Becomes Precedented: Learning from Cyclones 
Idai and Kenneth (Boulder, CO, USA: Institute for Social and Environmental Transition-International, 2020), https://2eac3a3b-5e23-
43c7-b33c-f17ad8fd3011.filesusr.com/ugd/558f8a_753e1b7efa6148f3bd09d243c3c66b58.pdf. 

2 Cyclone Kenneth made landfall in northern Mozambique, affecting mostly the province of Cabo Delgado, but also Nampula, 
Zambézia and Tete. 

3 Government of Mozambique, Mozambique Cyclone Idai Post-disaster Needs Assessment (Maputo, 2019), https://www.undp.org/
content/undp/en/home/librarypage/crisis-prevention-and-recovery/mozambique-cyclone-idai-post-disaster-needs-assessment--
pdna-dna.html.

https://2eac3a3b-5e23-43c7-b33c-f17ad8fd3011.filesusr.com/ugd/558f8a_753e1b7efa6148f3bd09d243c3c66b58.pdf
https://2eac3a3b-5e23-43c7-b33c-f17ad8fd3011.filesusr.com/ugd/558f8a_753e1b7efa6148f3bd09d243c3c66b58.pdf
https://www.undp.org/content/undp/en/home/librarypage/crisis-prevention-and-recovery/mozambique-cyclone-idai-post-disaster-needs-assessment--pdna-dna.html
https://www.undp.org/content/undp/en/home/librarypage/crisis-prevention-and-recovery/mozambique-cyclone-idai-post-disaster-needs-assessment--pdna-dna.html
https://www.undp.org/content/undp/en/home/librarypage/crisis-prevention-and-recovery/mozambique-cyclone-idai-post-disaster-needs-assessment--pdna-dna.html
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damage were also reported in Malawi and Zimbabwe. Cyclone Idai is reportedly one of the 
worst disasters to ever strike the southern hemisphere.4 

Less than two years after Cyclone Idai, Tropical Storm Chalane and Cyclone Eloise hit the 
same area in quick succession. Fortunately, important lessons had been learned from 
the experience of Idai. Ahead of Tropical Storm Chalane and Cyclone Eloise, citizens 
were evacuated from high-risk areas. Families in the path of the storm that could not 
be evacuated were provided with emergency kits. Flights into the affected zone were 
cancelled. The city of Beira was effectively shut down between 29–31 December 2020. As a 
result, but also due to the storm characteristics, the impacts of storm Chalane were far less 
than expected, with seven people killed and 10 injured. The storm affected 10 930 people. 
Impact on infrastructure included damage to or destruction of houses, settlement tents 
and schools.5 

Figure 1 Idai damages to coastal infrastructure at Beira, May 2019 

4 Matthew Warren, ‘Why Cyclone Idai Is One of the Southern Hemisphere’s Most Devastating Storms’, Nature, March 26, 2019, 
https://www.nature.com/articles/d41586-019-00981-6. 

5 Manuel Mucari, ‘Tropical Storm Chalane Hits Mozambique but Causes Little Damage,’ Reuters, December 30, 2020,  
https://www.reuters.com/article/us-mozambique-cyclone-idUSKBN2940Y4.

https://www.nature.com/articles/d41586-019-00981-6
https://www.reuters.com/article/us-mozambique-cyclone-idUSKBN2940Y4
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Cyclone Eloise made landfall just north of Beira, severely affecting the city and the districts 
of Buzi and Nhamatanda. At least 11 people died and 12 were injured, while 176 000 
were affected. It was estimated that over 3 900 acres of cropland were damaged or 
destroyed and flooding affected at least 2 200 km2 in the provinces of Manica and Sofala.6 
Neighbouring provinces of Inhambane and Zambézia were also affected. Damage to 
infrastructure across the districts of Buzi, Dondo, Nhamatanda and Beira city amounted 
to 5 000 houses, dozens of classrooms, damage to temporary shelters (erected in the 
aftermath of Cyclone Idai and tropical storm Chalane) and 177 000 ha of cropland were 
flooded. In total 29 310 houses were destroyed and 579 schools and 86 health centres 
required repair.7 

The occurrence of these tragic events in such a short time has highlighted the need for 
the country to rapidly improve its resilience and response capacity for natural disasters, 
particularly in light of climate change projections indicating that tropical cyclones, floods 
and other natural disasters will be both more frequent and more intense in the future. 
These events also exposed the high level of vulnerability of coastal communities in the 
country and underscored the need for climate-resilient reconstruction, not only relating 
to hard infrastructure, but also considering social and economic systems as well as green 
infrastructure. 

This paper assesses the reconstruction response in Mozambique following Cyclone Idai, 
focusing in particular on the reconstruction of Beira, one of the most severely impacted 
areas. The paper seeks to highlight lessons emerging from this experience for Mozambique 
and the broader region to support climate-resilient coastal development.  

6 United Nations Office for the Coordination of Humanitarian Affairs, Southern Africa – Tropical Cyclone Eloise Flash Update No.5, 
situational report (OCHA, 2021), https://reliefweb.int/report/mozambique/southern-africa-tropical-cyclone-eloise-flash-update-no5-
22-january-2021. 

7 Chloé Farand, ‘Cyclone Eloise Shatters Mozambique’s Progress to Recover from 2019 Storms,’ Climate Home News, January 28, 
2021, https://www.climatechangenews.com/2021/01/28/cyclone-eloise-shatters-mozambiques-progress-recover-2019-storms/.

The occurrence of these tragic events in such a short time has highlighted 
the need for the country to rapidly improve its resilience and response 
capacity for natural disasters

https://reliefweb.int/report/mozambique/southern-africa-tropical-cyclone-eloise-flash-update-no5-22-january-2021
https://reliefweb.int/report/mozambique/southern-africa-tropical-cyclone-eloise-flash-update-no5-22-january-2021
https://www.climatechangenews.com/2021/01/28/cyclone-eloise-shatters-mozambiques-progress-recover-2019-storms/
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TABLE 1 CHARACTERISTICS AND MAIN IMPACTS OF CYCLONES IDAI AND KENNETH  
 IN CENTRAL AND NORTHERN MOZAMBIQUE, 2019 

Tropical Cyclone Idai Tropical Storm Chalane Tropical Cyclone Eloise 

Category (SSHWS) 3 Tropical storm 2

Landfall Near Beira Muanza (near Beira) North of Beira

Wind speed 195 km/h  
(10 min. sustained)

205 km/h  
(1 min. sustained)

Gusts: 280 km/ha 

110 km/h  
(10 min. sustained)

110 km/h  
(1 min sustained)

Gusts: 120 km/h

150 km/h  
(10 min. sustained)

165 km/h  
(1 min. sustained)

Gusts: 

Rainfall More than 600 mm in  
7 days

Heavy rains, caused 
floods 

–

Human fatalities 603 7 7 

People affected 400 000 displaced,  
1.8 million affected 

10 930  
(in Sofala province)

250 000 in Mozambique 

Infrastructure 
damages and losses 

$258 million Relatively small damages $10 million (6 countries)

Sources: United States Agency for International Development, Mozambique – Tropical Cyclone Idai – Fact sheet # 2 FY2019, 
(Washington, DC: USAID, 2019), https://www.usaid.gov/sites/default/files/documents/1866/03.25.19-USAID-DCHA-Mozambique-Tropical-
Cyclone-Idai-Map.pdf; Government of Mozambique, Mozambique Cyclone Idai Post Disaster Needs Assessment; ‘Tropical Storm 
Chalane Makes Landfall in Mozambique,’ CGTN Africa, December 30, 2020, https://africa.cgtn.com/2020/12/30/tropical-storm-chalane-
makes-landfall-in-mozambique/; The International Organization for Migration Flash Appeal, ‘Tropical storm Chalane response’, January 
12, 2021, https://reliefweb.int/report/mozambique/iom-flash-appeal-tropical-storm-chalane-response-01-january-01-april-2021; DTM IOM 
DisplacementTracking Matrix, ‘Mozambique:Tropical cyclone Idai and floods Multi-sectoral location assessment – round 18 (Tropical 
cyclone Chalane Aftermath)’, January 18, 2021, https://displacement.iom.int/reports/mozambique-%E2%80%94-cyclone-idai-and-floods-
displacement-report-18-tropical-storm-chalane-aftermath

Impacts and responses of natural ecosystems 
to cyclones and storms 
The impact of cyclones on ecosystems has already been documented in several studies.8  
In general, the impacts arise from the mechanical action of strong winds and storm surges, 
drag and deposition of sediments and gravel, and flooding associated with heavy rainfall. 
Most healthy ecosystems are resilient enough to bounce back to their pre-cyclone condition 
after a few months or years, depending on the level of the impact. On the other hand, very 
intense cyclone activity can have longer-term impacts on ecosystems. As a severe cyclone, 
Idai had significant impacts on several ecosystems, which are summarised in Table 2. 

8 Ken W Krauss and Michael J Osland, ‘Tropical Cyclones and the Organization of Mangrove Forests: a Review,’ Annals of Botany, 125 
(2020): 213-234, https://doi.org/10.1093/aob/mcz161; Teng-Chiu Lin, J. Aaron Hogan and Chung-Te Chang, ‘Tropical Cyclone Ecology: 
a Scale-link Perspective,’ Trends in Ecology and Evolution, 35 (2020): 594-604, https://doi.org/10.1016/j.tree.2020.02.012; Virginie 
K. E. Duvat et al., ‘Assessing the Impacts of and Resilience to Tropical Cyclone Bejisa, Reunion Island (Indian Ocean),’ Natural 
Hazards, 83, (2016): 601-640, https://doi.org/10.1007/s11069-016-2338-5.  

https://www.usaid.gov/sites/default/files/documents/1866/03.25.19-USAID-DCHA-Mozambique-Tropical-Cyclone-Idai-Map.pdf
https://www.usaid.gov/sites/default/files/documents/1866/03.25.19-USAID-DCHA-Mozambique-Tropical-Cyclone-Idai-Map.pdf
https://africa.cgtn.com/2020/12/30/tropical-storm-chalane-makes-landfall-in-mozambique/
https://africa.cgtn.com/2020/12/30/tropical-storm-chalane-makes-landfall-in-mozambique/
https://reliefweb.int/report/mozambique/iom-flash-appeal-tropical-storm-chalane-response-01-january-01-april-2021
https://displacement.iom.int/reports/mozambique-%E2%80%94-cyclone-idai-and-floods-displacement-report-18-tropical-storm-chalane-aftermath
https://displacement.iom.int/reports/mozambique-%E2%80%94-cyclone-idai-and-floods-displacement-report-18-tropical-storm-chalane-aftermath
https://doi.org/10.1093/aob/mcz161
https://doi.org/10.1016/j.tree.2020.02.012
https://doi.org/10.1007/s11069-016-2338-5
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Mangrove forests suffered massive mortality as a result of tree defoliation, root burial and 
intense post-cyclone logging, as many communities resorted to using them for fuelwood, 
construction timber and as an income source. A study by IUCN indicated that 2 371 ha of 
mangroves were affected by Idai in Beira, Dondo and Buzi (Table 3).9 The assessment used 
satellite images from 2019 after the area had been hit by Cyclone Idai. However, cyclone-
related mangrove mortality can continue for several years after the cyclone, if the cyclone 
leads to important changes in sedimentation and the hydrological patterns of the region.10 
These impacts have been exacerbated by Tropical Storm Chalane and Cyclone Eloise, and 
probably also affected the recovery capacity of ecosystems in the region. Medium and 
long-term monitoring of the most affected systems (such as mangroves and sand dunes) is 
necessary to understand their response and assess the need for further actions (eg, assisted 
restoration). 

Figure 2 Mangrove mortality at the Buzi estuary shortly after  
Cyclone Idai, May 2019 

9 Manuel Menomussanga, “Avaliação e mapeamento do ecossistema de mangal pós ciclone Idai nos distritos de Buzi, Beira e 
Dondo” (paper, the Seminário sobre Resiliencia Costeira e Paisagens IUCN, Maputo, December 16-19, 2020).

10 Célia Macamo et al., ‘Mangrove’s Response to Cyclone Eline (2000): What is Happening 14 Years Later,’ Aquatic Botany, 134 (2016): 
10-17. 
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TABLE 2 IMPACT OF CYCLONE IDAI IN THE MANGROVES OF BÚZI, DONDO AND BEIRA,  
 SOFALA PROVINCE, 2019 

Buzi Dondo Beira Total

Total mangrove area 32 617 7 761 9 368.5 49 747

Idai affected area 717 911 742.9 2 371

% of Idai affected area 2.14 13.6 9.05 –

Source: Menomussanga, “Mangrove Assessment and Mapping”

The coastal line of the city of Beira is bordered by a narrow strip of low-altitude sand dunes. 
These dunes were already under threat from natural factors (wave and wind erosion) and 
human pressure (including sand extraction, human trampling, beach driving and building 
infrastructure in sensitive areas). Erosion-control structures placed in the dunes before the 
cyclone included the planting of casuarina trees and the construction of beach groynes. 
However, most of the trees were old and dying and the groynes were in disrepair. As a 
result, many beach walls and other coastal protection infrastructures were destroyed or 
severely damaged during the cyclone. Many casuarina trees were uprooted. The cyclone 
also created sediment movement, as seen in Mafambisse, where sandy sediments 
were washed into a swampy area. These shifts may have disrupted fauna communities, 
particularly in muddy areas, where it was reported that the clam population had decreased 
considerably.11 The degradation of sand dunes and coastal protection green infrastructure 
has increased the vulnerability of physical infrastructure in these areas, including roads, 
housing and tourist infrastructure. 

Beira is located in a lowland area where wetlands are a dominant feature. Some of these 
wetlands are in almost pristine condition, while others have been transformed into rice 
plantations. The urban expansion of Beira is a significant threat to these ecosystems. As the 
city grows many of these wetland areas are being reclaimed, often without the construction 
of appropriate drainage infrastructure. Many of these areas were flooded during Cyclone 
Idai.12 The flooding cleared the area of most of its vegetation, which is predominantly 

11 Alice Inácio (acting as Sofala Delegate at the National Institute of Fisheries Research, Beira), interviewed by Célia Macamo, March 7, 
2020. 

12 It is important to mention that a Tropical Depression had hit Beira a few days prior to Cyclone Idai, and the associated rainfall had 
already saturated the soils. This fact has precipitated the flooding. 

The degradation of sand dunes and coastal protection green infrastructure 
has increased the vulnerability of physical infrastructure in these areas, 
including roads, housing and tourist infrastructure
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herbaceous and typical of disturbed systems. Wildlife, particularly birdlife, was also affected 
by the loss of habitat and feeding grounds – though it should be noted that most species 
quickly adapt to this type of impact by moving to alternative sites.13 Apart from human 
threat, these wetlands are extremely vulnerable to sea level rise. Coastal wetlands are 
important sites of biodiversity, particularly for birdlife. Furthermore, these wetlands are 
cyclone buffers and protect inland ecosystems and infrastructure, and mitigate the impacts 
of climate change through carbon sequestration.14 The loss of coastal wetlands in Beira 
would have severe consequences for coastal communities. 

The impacts of Tropical Storm Chalane and Cyclone Eloise on natural ecosystems have not 
been adequately assessed at the time of writing. However, it can be anticipated that these 
events have exacerbated the negative impacts of Cyclone Idai.

TABLE 3 IMPACTS OF CYCLONE IDAI ON NATURAL ECOSYSTEMS IN BEIRA, MARCH 2019 a

Habitat Cyclone impacts Recommendations for recovery and  
increased resilience 

Mangrove 
forests 

 ∙ Massive mortality

 ∙ Root burial

 ∙ Post-cyclone logging

 ∙ Monitoring in the Búzi and Púngue estuaries

 ∙ Active restoration and sustainable 
management at Nhangau

Coastal 
dunes and 
muddy 
beaches  

 ∙ Uprooting of trees

 ∙ Disruption of invertebrate populations

 ∙ Restoration and building of erosion-control 
structures

 ∙ Dune restoration

 ∙ Monitoring of muddy beaches  
(possible harvesting closure if necessary)

Wetlands  ∙ Flooding

 ∙ Animals drowned in Marromeu

 ∙ Abundant water supply for wildlife

 ∙ Preserve wetlands around Beira

a The area was subsequently impacted by Tropical Storm Chalane (December 2020) and Cyclone Eloise  
 (January 2021), which probably exacerbated Cyclone Idai’s impacts  

Early warning systems
Even though Cyclones Idai and Eloise and Tropical Storm Chalane were devastating 
to human lives and infrastructure, greater damage was avoided by a functional early 
warning and preventive action system, which was coordinated by the National Institute for 

13 Duvat et al., ‘Tropical Cyclone Bejisa Assessment’. 
14 Darryl E. Marois and William J. Mitsch, ‘Coastal Protection from Tsunamis and Cyclones Provided by Mangrove Wetlands – a 

Review,’ International Journal of Biodiversity Science, Ecosystem Services & Management, 11 (2015): 71-83, https://doi.org/10.1080/2
1513732.2014.997292.  

https://doi.org/10.1080/21513732.2014.997292
https://doi.org/10.1080/21513732.2014.997292
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Reduction and Management of Disaster Risk (INGD, formerly INGC). Most of the affected 
communities were informed of the approaching events and followed the recommendation 
to stay indoors or, if the area was flood-prone, abandon it.15 However, some challenges were 
noted in the preparation for Cyclone Idai 16.

 ∙ Warning messages did not sufficiently inform people of the severity and likely impact 
of the cyclone. People understood that a cyclone was approaching, but they did not 
anticipate its severity and expected it would be similar to previous cyclones. For instance, 
the messages failed to express the qualitative difference between 60 km/h wind speed 
experienced during many previous events and 180 km/h wind speed expected for 
Cyclone Idai. 

 ∙ There was little time for preparation and people had difficulty identifying when it was 
not safe to stay indoors, as initially recommended (eg, those in precarious buildings and 
certain areas prone to flooding). 

 ∙ There was limited warning of floods due to damage to communication channels, loss 
of flood level gauges, and the inability to correctly assess the growing flood risk and 
location of the precipitation. As most of the flooding was caused by rainfall in Zimbabwe, 
 

15 The Zurich Flood Resilience Alliance PERC, Learning from 2019 Cyclone Idai and Cyclone Kenneth in Malawi, Mozambique, 
and Zimbabwe (Colorado, USA: ISET-International), https://2eac3a3b-5e23-43c7-b33c-f17ad8fd3011.filesusr.com/ugd/558f8a_
ee5de21bf9f84ce98f4bb19600ac4e9b.pdf. 

16 Arcénio Sebastião, ‘Idai: faltou informação sobre a chegada do cyclone?’, DW, May 2, 2019, https://www.dw.com/pt-002/idai-faltou-
informa%C3%A7%C3%A3o-sobre-a-chegada-do-ciclone/a-48577174. 

Figure 3 Vulnerable coastal infrastructure built in a swamp area  
with mangroves, February 2021

https://2eac3a3b-5e23-43c7-b33c-f17ad8fd3011.filesusr.com/ugd/558f8a_ee5de21bf9f84ce98f4bb19600ac4e9b.pdf
https://2eac3a3b-5e23-43c7-b33c-f17ad8fd3011.filesusr.com/ugd/558f8a_ee5de21bf9f84ce98f4bb19600ac4e9b.pdf
https://www.dw.com/pt-002/idai-faltou-informa%C3%A7%C3%A3o-sobre-a-chegada-do-ciclone/a-48577174
https://www.dw.com/pt-002/idai-faltou-informa%C3%A7%C3%A3o-sobre-a-chegada-do-ciclone/a-48577174
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the downstream communities in Mozambique were not aware of the flooding risk until 
it was too late.

 ∙ The severity of Cyclone Idai was unprecedented and it was, therefore, difficult to 
anticipate the impacts of the extremely strong winds and catastrophic rainfall.  

Preparation for Tropical Storm Chalane and Cyclone Eloise included issuing storm warnings, 
city shutdown (including port and airport facilities), evacuation of the people in the path 
of the storm and cyclone (eg, 3 000 people were evacuated from vulnerable areas in Buzi 
before Cyclone Eloise made landfall in Beira), and distribution of emergency kits. Although 
Chalane and Eloise caused infrastructure damage, human fatalities and injuries, they were 
far less devastating than Idai, and part of this was due to the early preparedness.17  

Figure 4 Coastal erosion at Praia Nova, February 2021 

The role of green and grey infrastructure in 
reducing the impacts of disasters 
Beira has been ranked the coastal city most vulnerable to climate change in Mozambique 
and one of the cities in eastern Africa most vulnerable to climate hazards like cyclones, sea 
level rise and coastal flooding.18 Historically, the city has faced challenges such as severe 

17 ‘CARE Responds to Cyclone Eloise in Mozambique, Early Assessments Show Disaster Preparedness Paid Off,’ Care International, 
January 27, 2021, https://www.care.org/news-and-stories/press-releases/care-responds-to-cyclone-eloise-in-mozambique-early-
assessments-show-disaster-preparedness-paid-off/. 

18 Barbara P. van Logchen and Antonio J. Queface, eds., Responding to Climate Change in Mozambique, synthesis report (Maputo: 
INGC, 2012), http://www.verdeazul.co.mz/wp-content/uploads/2016/11/INGC-Synthesis-Report-ENG.pdf. 

Note: The area is an important informal 
market and fish landing site in Beira. It 
was severely impacted by Cyclones Idai 
and Tropical Storm Chalane. Coastal 
protection infrastructure and mangrove 
forests nearby are threatened. 

https://www.care.org/news-and-stories/press-releases/care-responds-to-cyclone-eloise-in-mozambique-early-assessments-show-disaster-preparedness-paid-off/
https://www.care.org/news-and-stories/press-releases/care-responds-to-cyclone-eloise-in-mozambique-early-assessments-show-disaster-preparedness-paid-off/
http://www.verdeazul.co.mz/wp-content/uploads/2016/11/INGC-Synthesis-Report-ENG.pdf
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coastal erosion and urban flooding, which have become more frequent in recent years. The 
provincial and municipal governments and a variety of partners have established several 
programmes to improve the resilience of the city in the face of climate hazards. Flooding 
and coastal protection are top priorities in the city’s actions for climate change adaptation. 

One such project was the extension and rehabilitation of part of the city’s drainage system. 
This involved a climate-smart combination of green and grey infrastructure to reduce the 
city’s vulnerability to inundation: a conventional drainage infrastructure combined with a 
nature-based retention basin. The project, budgeted at 30 million euros, was implemented 
from 2012–2020. Until the 1960s, the Chiveve River was part of the city’s natural drainage 
system, but it was converted into a closed channel, with concomitant changes in the 
system hydrology, landscape and biodiversity.19 The closure of the channel increased the 
risk of urban floods and vulnerability to storms as urban expansion reclaimed more land. 
The first phase of the rehabilitation project involved the enlargement and clearing of the 
riverbed and restoring its natural function as a natural drainage system. More than 80% 
of the mangroves that had expanded into the riverbank were cleared during the channel 
restoration works.20 This was a necessary measure to allow the reopening of the channel, 
as the mangroves prevented adequate water flow. Other water retention structures were 
also created and tertiary drainage channels were built in the Goto neighbourhood. An 
important fishing port was dredged to improve the river functionality and facilitate vessel 
movement. Waste management is a major issue in Beira, therefore a complementary 
measure was to create a community-based waste management system to prevent waste 
from clogging the drainage channels.21 

The second phase of the project entailed the improvement and protection of the green 
infrastructure around the channel (including mangroves and wetlands) and to more 
carefully manage urbanization around the Chiveve Channel, thereby protecting sensitive 

19 CES Consulting Engineers, Salzgitter GmbH and Inros Lackner SE, Upscaling Nature-based Flood Protection in Mozambique’s 
Cities: Lessons Learnt from Beira (Washington, D.C.: World Bank, 2020), http://documents.worldbank.org/curated/en/96993158530 
3089862/pdf/Lessons-Learnt-from-Beira.pdf; Bandeira et al., Estudo de lições aprendidas e boas práticas de reabilitação de 
mangal: avaliação do programa de restauração de mangal no Estuário do Limpopo (Gaza), Tsolombane em Matutuione 
(Maputo), Nhangau (Sofala), Inhassunge e Macuze (Zambézia) e Mecufi e Metuge (Cabo Delgado) (Maputo, 2016). 

20 Bandeira, Estudo de lições aprendidas 5.
21 CES Consulting Engineers, Salzgitter GmbH and Inros Lackner SE, “Upscaling Nature-based Flood Protection”.

Beira has been ranked the coastal city most vulnerable to climate change 
in Mozambique and one of the cities in eastern Africa most vulnerable to 
climate hazards like cyclones, sea level rise and coastal flooding

http://documents.worldbank.org/curated/en/969931585303089862/pdf/Lessons-Learnt-from-Beira.pdf
http://documents.worldbank.org/curated/en/969931585303089862/pdf/Lessons-Learnt-from-Beira.pdf
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environments and providing an area for leisure and small business.22 Mangroves were 
replanted, including locally extinct species such as Rhizophora mucrotana, Bruguiera 
gymnhorhiza and Ceriops tagal.23 This green infrastructure was also intended to provide 
important ecological services, such as temperature regulation, carbon sequestration, and 
supporting biodiversity. Long-term sustainability, however, is a major challenge to the 
project, considering that the maintenance of public parks requires significant resources. 
It is envisioned that part of the funding needs will be covered by business owners that 
will utilise the park area. The system proved efficient during Cyclone Idai. Even though 
inundations could not be avoided, the drainage system facilitated the flow of water to the 
sea during Cyclone Idai.24 However, the efficiency of the drainage system was significantly 
reduced in subsequent heavy rains due to the deposition of solid waste in the channel 
during Cyclone Idai.25 The park was inaugurated in December 2020, but it is currently 
closed to the public as a prevention measure during the COVID-19 pandemic.26

Another example of the efficiency of green infrastructure in increasing Beira’s climatic 
resilience was seen along coastal areas where mangroves still exist outside the green 
park. The infrastructures built behind mangrove forests were, in general, less affected than 
those along unprotected sandy beaches. The small patch of mangroves at Praia Nova, for 
instance, protected the buildings behind them, while at Palacio dos Casamentos (where 
mangroves were cleared) roads and buildings were damaged more during the cyclone. 

Towards a climate-resilient future
Beira is the second most important city of Mozambique, with an estimated population of 
530 000 people. It is expected that this number will double in the next 10 to 15 years; a 
worrisome projection considering the challenges the city faces in terms of infrastructure, 
demand for space and climate vulnerability. Due to a combination of geographical position 
and topographic condition, Beira is particularly vulnerable to cyclones, violent storms, 
ocean surges and flooding from rivers and creeks, which implies a significant effort will 
be required to support adaptation. For instance, had Cyclone Idai made landfall during 
a spring tide period, the damage caused by storm surge and flooding would have been 
much more extensive.27

22 Redacção, ‘Arranca em Março a reabilitação do rio Chiveve na Beira’, O Pais, January 20, 2020, https://opais.co.mz/arranca-em-
marco-a-reabilitacao-do-rio-chiveve-na-beira/.

23 Bandeira et al., “Good Practices in Mangrove Rehabilitation”. 
24 KFW Development Bank, ‘Mozambique: Rehabilitation of the Chiveve River is Improving the Quality of Life of Beira’s Residents,’ 

URBANET, December 9, 2016, https://www.urbanet.info/river-rehabilitation-mozambique/.  
25 ‘Beira… à beira da “submersão”,’ Canal de Moçambique, January 21, 2020, https://cartamz.com/index.php/politica/item/4216-beira-

a-beira-da-submersao. 
26 Inaugiracao do parque. 
27 Japan International Cooperation Agency, Projecto para Fortalecimento da Resiliência nas Áreas Afectadas pelo Ciclone Idai 

(ARPOC: Aumento da Resiliência Pós-Ciclone, 2020). 

https://opais.co.mz/arranca-em-marco-a-reabilitacao-do-rio-chiveve-na-beira/
https://opais.co.mz/arranca-em-marco-a-reabilitacao-do-rio-chiveve-na-beira/
https://www.urbanet.info/river-rehabilitation-mozambique/
https://cartamz.com/index.php/politica/item/4216-beira-a-beira-da-submersao
https://cartamz.com/index.php/politica/item/4216-beira-a-beira-da-submersao
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Bearing that in mind, successive governments of the province of Sofala and the city of Beira 
were already carrying out adaptation actions well before Cyclone Idai hit the city.28 Various 
national and local policy instruments for climate adaptation refer to actions that can be 
implemented in Mozambique to increase climate resilience (see Table 4). Some of these 
specifically refer to Beira, such as the National Adaptation Plan which suggests specific 
actions to address coastal erosion in the city.29 At the local level, the municipal council, with 
the support of partners, has developed a Master Plan 2013–2035 30 and an Urban Structure 
Plan 31 is being prepared. The Master Plan prioritises addressing the main issues facing the 
town, which are identified as: 

 ∙ improving port access and flow of goods; 

 ∙ expansion of roadways and port industrial zones; 

 ∙ restoration of urban ecosystems and flood buffers; 

 ∙ sustaining depth of port access channel; 

 ∙ urban expansion in flood resilient areas; 

 ∙ resilient housing and urban services in flood-prone areas; and 

 ∙ enhancing coastal defence. 

Figure 5 The transformation of the Chiveve Channel from  
2011 (left) to 2021 (right) 

28 Amy Yee, ‘Mozambique Looks Beyond Cyclone Idai to Better Protection in the Future,’ The New York Times, May 12, 2019,  
https://www.nytimes.com/2019/05/12/climate/mozambique-climate-change-protection.html.    

29 MICOA, Programa de Acção Nacional para Adaptação às Mudanças Climáticas (NAPA, 2007), https://www.preventionweb.net/
files/16411_planonacionalparaadaptaoasmudanascl.pdf. 

30 Peter van Weelden, Masteplan Beira, Mozambique (2013), https://www.dutchwatersector.com/sites/default/files/2019-06/Summ 
ary%20Beira%20Masterplan%20English%20version.pdf.

31 The Plan is expected to be finalized in June 2021

https://www.nytimes.com/2019/05/12/climate/mozambique-climate-change-protection.html
https://www.preventionweb.net/files/16411_planonacionalparaadaptaoasmudanascl.pdf
https://www.preventionweb.net/files/16411_planonacionalparaadaptaoasmudanascl.pdf
https://www.dutchwatersector.com/sites/default/files/2019-06/Summary%20Beira%20Masterplan%20English%20version.pdf
https://www.dutchwatersector.com/sites/default/files/2019-06/Summary%20Beira%20Masterplan%20English%20version.pdf
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Cyclone Idai and the floods that occurred later in the 2019/2020 rainy season have exposed 
more of the city's weaknesses, but it also created opportunities to address several of these 
fragilities. For example, the cyclone was an important opportunity to show that the 
interventions in the drainage system of the city were crucial to alleviate flooding. It also 
became clear that there is a need to improve the waste management system, as the 
efficiency of the drainage system was reduced in the 2019/2020 rainy season because the 
channels were clogged by solid waste.32

TABLE 4 CLIMATE CHANGE MITIGATION AND ADAPTATION INSTRUMENTS  

Climate 
adaptation 
tool

Aspects related to or applicable to the city of Beira 

National 
Adaptation 
Plan  
(2007–2012)

 ∙ Strengthening early warning system. Recommended activities include mapping 
vulnerable areas, identifying alternative areas for reallocation and creating evacuation 
channels in case of calamity. NAPA also recommends that local early warning systems 
models are assessed (eg, based on nature behaviour) and that local communities and 
their traditional means of communication are involved in information dissemination.  

 ∙ Reduce the impact of climate change in coastal areas with respect to coastal erosion.  
This includes mapping erosion-prone areas, identifying mitigation and combat 
measures, and adequate human interventions. The use of grey infrastructure to protect 
eroding areas with high population density is also recommended. Studies on shoreline 
change are recommended for Beira. It is recommended that community awareness of 
the adaptation of good practices is raised through discussion.  

National 
Strategy 
for Climate 
Change 
Mitigation 
and 
Adaptation 
(2013–2025)  

Several actions are proposed for adaptation and to reduce climatic risk, including: 

 ∙ reinforce early warning systems; 

 ∙ improve the response capacity; 

 ∙ increase the adaptive capacity of vulnerable groups; 

 ∙ protect biodiversity; 

 ∙ increase urban resilience; and

 ∙ adjust coastal development to climate hazards. 

Beira Master 
Plan  
(2014–2035)

Framework for the resilient development of the city through:  

 ∙ integrated planning focusing on urban planning, water management, infrastructure and 
services; 

 ∙ urban expansion towards higher areas;

 ∙ rehabilitation, strengthening and expansion of the drainage system and coastal 
protection infrastructure; and

 ∙ capacity building and institutional strengthening. 

32 Denis McClean, ‘Build to Last: a Lesson from Mozambique’, Reliefweb, October 11, 2019, https://reliefweb.int/report/mozambique/
build-last-lesson-mozambique. 

https://reliefweb.int/report/mozambique/build-last-lesson-mozambique
https://reliefweb.int/report/mozambique/build-last-lesson-mozambique
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Municipal 
(Beira) 
Recovery 
and 
Resilience 
Plan

 ∙ Coastal protection: upgrade the breakwaters system, sand nourishment to the beach, 
interventions at Praia Nova. 

 ∙ Drainage: rehabilitate other components of the city’s primary drainage system.  

 ∙ Sewage: rehabilitate and expands the city’s system.

 ∙ Solid waste: interventions in the whole chain (primary deposition, transport, treatment, 
final deposition).

 ∙ Roads: rehabilitate what has been damaged by the cyclone and build new climate-
resilient and resistant ones. 

 ∙ Housing: restore and build climate-resilient houses.  

 ∙ Municipal buildings and services: repair and reconstruct based on resilient principles; 
expand services.

 ∙ Urban expansion: an urban development corporation was created to prepare and 
implement the growth of the city in major development poles: Maraza (residential area), 
Munhava (industrial and commercial park) and Port Access Road.

Source: MICOA, “Programa de Acção Nacional para Adaptação às Mudanças Climáticas National Adaptation Plan”

The government of Mozambique and partners conducted an assessment of the recovery 
needs for all the areas that were hit by Cyclone Idai. Because Beira was the largest city 
affected by the cyclone and had certain unique challenges, a more detailed study was 
conducted by Beira’s municipal authorities. The resulting Beira Recovery and Resilience 
Plan (BRRP) recommended the following priority actions. 

 ∙ Meet the basic needs of the people of Beira (food, shelter, safety from floods, health and 
psychosocial care, education, and livelihoods). 

 ∙ Prepare for future threats by strengthening coastal protection and drainage systems. 

 ∙ Revitalize the economy. 

The concept of Building Beira Back Better (BBBB) arises from a series of recommendations 
that were made from the analysis of the pre-cyclone condition of the city. These 
recommendations aim to improve the city’s condition and prepare for the future.  
BBBB includes:  

(a) right-sizing, right-siting, and structural improvement of assets and infrastructure 
based on disaster risk and current demographic needs; (b) improved building 
standards and structural improvements according to sector norms; (c) improved 
service delivery standards per present sector developmental norms; and (d) the 
human resources and skills development required to manage such improvements.
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Figure 6 Areas of interventions to recover and increase climate 
resilience of the city of Beira

Source: Beira Municipal Recovery and Resilience Plan: A roadmap to building Beira back better, Volume 1 – Main Report,  
https://www.slideshare.net/BasAgerbeek/beira-municipal-recovery-and-resilience-plan-volume-1-main-report?from_action=save 
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The Beira Recovery and Resilience Plan rests on three main pillars.

 ∙ Community well-being and socio-economics. 

 ∙ Critical infrastructure. 

 ∙ Cross-cutting issues. 

https://www.slideshare.net/BasAgerbeek/beira-municipal-recovery-and-resilience-plan-volume-1-main-report?from_action=save
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The community well-being and socio-economics pillar incorporates actions that intend to:

 ∙ support the people of Beira in recovery and reconstruction efforts, including support 
related to housing (reconstructing and building resilient houses that can withstand 
strong winds33 and providing access to basic services such as water, sanitation, electricity 
and waste); 

 ∙ establishing human settlements in safe areas; 

 ∙ improving the quality and availability of health services (including mental health); 

 ∙ education (rebuilding schools and providing safe learning environments); 

 ∙ employment and livelihoods (providing income support and employment training to 
address immediate recovery needs); and 

 ∙ strengthening the city’s economy to boost the business environment. 

UN-Habitat has partnered with the Post-Cyclone Reconstruction Cabinet (GREPOC), 
the INGD, the Eduardo Mondlane University and Beira Municipal Council to develop 
standards for resilient houses. Resilient housing models have been handed to beneficiaries 
in Dondo, where local carpenters and masons were also trained on these new resilient 
building techniques.34 UNDP and GREPOC have also assisted in the rehabilitation of the 
Multifunctional Community Centre for Renewable Energy in Munhava neighbourhood, 
the first of its kind in Mozambique. The centre, which produces renewable energy (biogas), 
was successful in turning cyclone wreckage into organic charcoal, in alignment with 
principles of environmental sustainability and flexibility of adaptation that guide the Beira 
reconstruction plan.35 

The second pillar addresses the need for construction and repair of critical infrastructure 
that underpins the city's functionality, resilience and protection. The rehabilitation and 
strengthening of coastal protection infrastructure are key priorities in this pillar, where 
nature-based solutions (NbS) and the combination of grey and green infrastructure are 
recommended. The BBBB strategy also includes safeguarding the city’s attractiveness 
and coastal scenic beauty. In this matter, drainage, waste management and sewage are 
closely linked. The plan, therefore, calls for repairing cyclone damage and the subsequent 
expansion and strengthening of these systems. The expansion of the drainage system 
will also alleviate health hazards for the people of Beira, particularly those living in 
neighbourhoods situated in swampy areas. Public infrastructure such as roads and 

33 Government of Mozambique, Municipality of Beira, Beira Municipal Recovery and Resilience., p. 8.  
34 UN Humans Settlements Programme, ‘UN-Habitat Hands Over Houses to Cyclone Idai Victims in Mozambique’, UN-Habitat, July 

13, 2020, https://reliefweb.int/report/mozambique/un-habitat-hands-over-houses-cyclone-idai-victims-mozambique; UN Humans 
Settlements Programme Worldwide, ‘UN-Habitat Promotes Resilient Housing Designs in Mozambique,’ YouTube, March 12, 2021, 
https://www.youtube.com/watch?v=VnfmJ815YbA.  

35 UN Development Programme, ‘Climate Change and Resilience: Community Centre Promotes Renewable Energy in Beira 
city, UNDP, March 1, 2021, https://www.mz.undp.org/content/mozambique/en/home/stories/Climate_change_and_resilience_
Community_Center_promotes_renewable_energy_in_the_city_of_Beira.html. 

https://reliefweb.int/report/mozambique/un-habitat-hands-over-houses-cyclone-idai-victims-mozambique
https://www.youtube.com/watch?v=VnfmJ815YbA
https://www.mz.undp.org/content/mozambique/en/home/stories/Climate_change_and_resilience_Community_Center_promotes_renewable_energy_in_the_city_of_Beira.html
https://www.mz.undp.org/content/mozambique/en/home/stories/Climate_change_and_resilience_Community_Center_promotes_renewable_energy_in_the_city_of_Beira.html
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municipal squares are also addressed by the plan. Paved and unpaved roads sustained 
extensive damage during Cyclone Idai due to poor construction standards. Road 
rehabilitation, expansion (including the creation of safe evacuation routes) and enhanced 
resilience are an important part of the recovery process and essential to support the 
economic activities of the city. 

Green infrastructure is an important component of BBBB, as it increases safety and adds 
value to the city. This includes, but is not limited to, restoration of degraded ecosystems 
such as mangrove forests and sand dune systems, as well as planting trees and other 
vegetation along roads and in areas where they will support the functioning of the sewage 
and drainage systems.

The plan also covers gender equality issues, gender-based violence, poverty, unemployment, 
land and property rights and human rights (with emphasis on the rights to adequate 
housing, safe drinking water and sanitation). 

Challenges to the implementation of  
Beira reconstruction plans and initiatives 
Beira is a city with particular challenges in environmental matters, particularly those related 
to climate change. The city is located in a low lying area, most of it essentially a swamp, and 
is very prone to flooding. Climate change creates additional pressures, as vulnerability to sea 
level rise and cyclones is predicted to increase. On top of this, the city is densely populated, 
with high levels of poverty, poor basic infrastructure such as water and sanitation and a lack 
of human and financial resources to address these issues.36 To date, only 30% of the city 
has been reconstructed.37 It is also estimated that between 92 500 and 104 000 people 
are still living in the 71 makeshift camps around Beira, Dondo and Búzi.38 The cost of the 
BBBB programme was estimated at $888 million, but implementation is highly dependent 
on donor support. To date only about a quarter of this amount has been made available 
by donors,39 which has delayed programme implementation. Currently, the national 
Administration of Water and Sanitation Infrastructure (AIAS) is investing significantly 
in the rehabilitation and expansion of Beira’s drainage system. However, the lack of 
documentation and traceability of the current system (built during the colonial period – 
before 1975), presents a challenge. Understanding what, how and why things were done in 

36 MICOA, “Programa de Acção Nacional para Adaptação às Mudanças Climáticas”. 
37 Sally Williams, ‘“The Sea is Rising, the Climate is Changing”: The Lessons Learned from Mozambique’s Deadly Cyclone’, The 

Guardian, January 2, 2021, https://www.theguardian.com/world/2021/jan/02/the-sea-is-rising-the-climate-is-changing-the-lessons-
learned-from-mozambiques-deadly-cyclone. 

38 Sally Williams, ‘“The Sea is Rising, the Climate is Changing”’; ‘2 Years since Cyclone Idai and Mozambique Has Already Faced an 
Additional 3 Cyclones’, CARE, March 13, 2021, https://www.care.org/news-and-stories/press-releases/2-years-since-cyclone-idai-and-
mozambique-has-already-faced-an-additional-3-cyclones/.

39 Williams, .”The Sea is Rising” 

https://www.theguardian.com/world/2021/jan/02/the-sea-is-rising-the-climate-is-changing-the-lessons-learned-from-mozambiques-deadly-cyclone
https://www.theguardian.com/world/2021/jan/02/the-sea-is-rising-the-climate-is-changing-the-lessons-learned-from-mozambiques-deadly-cyclone
https://www.care.org/news-and-stories/press-releases/2-years-since-cyclone-idai-and-mozambique-has-already-faced-an-additional-3-cyclones/
https://www.care.org/news-and-stories/press-releases/2-years-since-cyclone-idai-and-mozambique-has-already-faced-an-additional-3-cyclones/
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the past, as well as integrating lessons learned more recently, is an important part of better 
decision making.40 

More recently the COVID-19 pandemic has also negatively impacted the country, including 
post-cyclone reconstruction and other climate resilience plans in Beira.41 Finally, the 
recent passing of the mayor of Beira, Davis Simango, has raised concerns about the 
continuity of the projects initiated during his term, including the BBBB. Other challenges 
include improving inter-sectoral coordination, community education and overcoming 
the people’s resistance to abandoning vulnerable areas and bad habitual practices, such 
as building houses on wetlands. In this regard, while the Urban Structure Plan currently 
being developed identifies specific areas of the city for growth and development, it is of 
major concern that the rate of informal occupation of areas exceeds the allotment capacity 
of the municipal authorities. This has implications for service delivery and disaster risk 
preparedness.42

Lessons learned 
Several lessons were learned throughout the recovery process after Idai and building a 
more resilient town. The first one concerns the early warning systems. During Cyclone Idai 
it was demonstrated that it is important to use the appropriate channels and to develop 
clear messages that reflect, in practical or tangible terms, the type of phenomenon that lies 
ahead and its possible impacts. The experience and preparations before the event are also 
important. Even though Tropical Storm Chalane and Cyclone Eloise were less severe than 
Idai, it is important to highlight that all the preparation measures certainly reduced the 
extent of damage and human losses.43 On the other side, while the weather forecast, early 
warning systems and preparedness have improved greatly, the lack of financial resources, 
human capacity and lack of investment in climate change adaptation actions still pose 
a great challenge. In this regard, nature-based solutions are proven to be highly efficient 
in climate change adaptation, in addition to being cost-effective and creating additional 
socio-economic and cultural benefits to the communities.44 The functionality of the Chiveve 
Channel as an urban flooding control tool during Cyclone Idai and subsequent floods was 
extremely positive. However, such infrastructure requires maintenance; when the channel 
was clogged, the functionality was seriously reduced. The Renewable Energy Centre is a 
great example of how challenging situations can also provide opportunities to solve  
local issues.  

40 Pedro Tomás, Beira Urban Structure Plan Coordinator, https://www.atelier.co.mz/sobre-o-atelier/. 
41 Farand, “Cyclone Eloise Shatters Mozambique’s Recovery”. 
42 Pedro Tomás, op. cit. 
43 Williams, .”The Sea is Rising”, 15.
44 Nathalie Seddon et al., ‘Understanding the Value and Limits of Nature-based Solutions to Climate Change and Other Global 

Challenges,’ Phil. Trans. R. Soc. B, 375 (2020), https://doi.org/10.1098/rstb.2019.0120; Romy Chevallier, ‘Enhancing Resilience through 
Marine and Coastal Ecosystem-Based Adaptation’ (Policy Briefing 188, South African Institute of International Affairs, 2019), 11.  

https://www.atelier.co.mz/sobre-o-atelier/
https://doi.org/10.1098/rstb.2019.0120
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Conclusion and recommendations 
Cyclone Idai and the subsequent extreme weather events (Tropical Storm Chalane and 
Cyclone Eloise) devastated the socio-economic and ecological systems in Mozambique, 
in particular in the city of Beira. However, the events also provided several learning 
opportunities and underlined the need for the city to accelerate the climate change 
adaptation process and increase city resilience. Some recommendations for facilitating this 
process follow.

 ∙ There is a need to reinforce the early warning system so that it qualitatively illustrates 
some important characteristics of the upcoming event (eg, wind speed and rainfall).  
An early warning system should also give indications of event-specific expected impacts 
and appropriate response measures. 

 ∙ Climate change is projected to increase the frequency and intensity of tropical storms. It 
is, therefore, important to educate the communities in and around Beira on emergency 
response and develop effective communication strategies and messaging in partnership 
with at-risk communities. 

 ∙ The existent early communication system and information dissemination channels 
should be strengthened.

 ∙ Monitoring, restoring and improving the management of degraded coastal ecosystems 
that have a role in the city’s resilience should be a priority. These include mangrove 
forests, coastal dune systems and coastal wetlands. 

 ∙ There is a need to find innovative sources of financial support for climate resilience and 
adaptation and reinforce appropriate, long-term financial sustainability models for 
public green areas. 

 ∙ Solid waste management is still a major issue in Beira. It jeopardises the functionality 
of the drainage system, and may even damage it. There is an urgent need to improve 
the urban solid management system across all phases from deposition, to transport, 
processing and final deposition in the municipal dump. In this regard, it is important 
to explore the opportunities that may arise from involving the private sector and 
opportunities for recycling. 

Given the geographical, ecological and socio-economic characteristics of Beira, supporting 
climate adaptation and strengthening resilience in this city is an urgent priority. There is 
a need to use innovative mechanisms to overcome the countless challenges that the city 
faces, such as the lack of human and financial resources, the high population density, high 
demand for land and deficient infrastructure. Green infrastructure, recycling and reusing 
resources can play an important part in the city’s climate response, thereby enhancing the 
city’s resilience to future climate impacts and showcasing potential regional solutions that 
support climate-resilient urban development.



21 Policy Insights 110  |  AFTER IDAI: INSIGHTS FROM MOZAMBIQUE FOR CLIMATE RESILIENT COASTAL INFRASTRUCTURE   

Author 
Célia Macamo (PhD)
is a marine biologist, lecturer and researcher at the Eduardo Mondlane University in 
Maputo, Mozambique. Her main field of study is on the ecology, conservation and 
management of mangroves, but she also has an interest in other coastal and marine 
ecosystems, such as seagrass beds and the impact of climate change/natural disasters on 
marine and coastal ecosystem. She has published part of her work in international scientific 
meetings, journals and books.  

Acknowledgement
SAIIA gratefully acknowledges the support of the Swedish International Development 
Cooperation Agency (SIDA) for this publication.

About SAIIA 
SAIIA is an independent, non-government think tank whose key strategic objectives are to 
make effective input into public policy, and to encourage wider and more informed debate 
on international affairs, with particular emphasis on African issues and concerns.  

SAIIA’s policy insights are situation analysis papers intended for policymakers, whether in 
government or business. They are designed to bridge the space between policy briefings 
and occasional papers.

All rights reserved. Copyright is vested in the South African Institute of International Affairs and the authors, and no part 
may be reproduced in whole or in part without the express permission, in writing, of the publisher.

Cover image

View of Beira on July 12, 2019, an area affected by Cyclone Idai  (Wikus de Wet/AFP via Getty Images)



Jan Smuts House, East Campus, University of the Witwatersrand 
PO Box 31596, Braamfontein 2017, Johannesburg, South Africa
Tel +27 (0)11 339–2021 • Fax +27 (0)11 339–2154 
www.saiia.org.za • info@saiia.org.za


