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Extreme weather and adaptation measures in Beira

Summary of measures proposed from the coastal protection and
drainage master plan studies in Beira

28-June-2022

By Peter Letitre and Tim Leijnse

4View of/from downtown seawall, looking south at Praia Nova



Location of Beira
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Beira: How and where it started (1910)

The Port of Beira and was not built for 
Beira, but for its hinterland. 

Beira in 1918
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Beira in 2014

Beira in 2018



Why are measures needed?
Why are measures needed?



Objectives Masterplan 
Beira 2035

Objectives Beira
Master plan 2035
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…and the following implementation 
projects
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Main causes of flooding and effects



Beira corridor of cyclones?
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Project map coastal protection project

14



Coastal stretches 1-4
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Present 
climate (2020)



Natural dune restoration with vegetation

Rock revetment

Simple flood wall/ L-wall

Repairs and strenghtening old seawall

Clay dike connecting to higher grounds

Important generic measures:
- Early Warning System
- Nursery and revegetation plan for coastal belt
- Technisch Assistance/ capacity building O&M

Dune restoration

Rock revetment



Potential reuse material from navigation channel
• Potential suggestion to dump sludge from 

navigation channel in foreshore Praia Nova, if 
pollution levels allow. 

• Depending also on type and amount of sludge 
retrieved from navigation channel. 

• Small embankments required to hold the sludge 
and allow settlement. 

• Potential to make foreshore shallower with sludge 
material, could be beneficial to flora/ fauna 
development and /or stimulate mangrove growth. 
Mangrove growth can enhance robustness coastal 
protection system and reduce O&M costs. 

• Business case needs further study however (how, 
costs, benefits). 

• Situation of 1967 (See map) may be restored.
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Pluvial flooding



Greeninfra4Beira (conceptual solution)



Thanks for your attention
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Climate Adaptation for Future-proof Coastlines
Ilse Caminada

28 June 2022
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Coastal Zone Degradation is a large problem
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Climate Adaptation for Future-proof Coastlines

West Africa’s coastal areas host about one third of 
the region’s population and generate 56% of its 
GDP.

According to a new World Bank study, 
environmental degradation in the coastal areas of 
Benin, Côte d’Ivoire, Senegal, and Togo cost $3.8 
billion, or 5.3% of the four countries’ GDP in 2017.

Beyond the economic cost, coastal degradation 
takes lives and destroys livelihood



Climate Change causes problems in coastal areas

WACA 26Pointe Sarène Coastal Protection Proposal I V1

Climate Adaptation for Future-proof Coastlines

▪ Erosion

▪ Flooding 

▪ Loss of natural ecosystems 

▪ Loss of resources

The socioeconomic impacts are massive, because coastal areas are 
home to millions of people and billions of dollars of infrastructure. 
(WACA, World Bank Group)

Rising Sea Levels

Intensifying Storm Surge

Changed Precipitation



Climate Adaptation for Future-proof Coastlines
Accelerating Climate Actions is one of the key pillars of the Sustainability Program



Climate Adaptation Solutions – T-shape groynes and offshore breakwaters
Climate Adaptation for Future-proof Coastlines



Climate Adaptation Solutions – Integrated nature in coastal defence
Climate Adaptation for Future-proof Coastlines



Climate Adaptation Solutions – Mangrove restoration
Climate Adaptation for Future-proof Coastlines



Start from the system….

…..analyse……..

…..and then think of opportunities. 

Sustainable way to design and execute coastal protection projects
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Climate Adaptation for Future-proof Coastlines

Understand the system Local materials Provide value for the area



Climate Adaptation for Future-proof Coastlines
Example project – Saly, Senegal

▪ Coastal town south of Dakar
▪ 20,000 inhabitants 
▪ Fishermen
▪ Local economy driven by tourism



Climate Adaptation for Future-proof Coastlines
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Example project – Saly, Senegal

2018

2003



Climate Adaptation for Future-proof Coastlines
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Example project – Saly, Senegal



Example project – Saly, Senegal

35

Climate Adaptation for Future-proof Coastlines

▪ Recovery of beach tourism

▪ Safe harbour for fishermen

▪ Safeguard homes and livelihoods

▪ Value creation by protecting the coast from erosion 



Climate Adaptation for Future-proof Coastlines
Collaboration is key to succesfull Climate Adaptation projects

Climate 
Adaptation 

Action Alliance

Local 
Authorities and 
Communities 

Knowledge 
Development

Collaboration on all levels from financing to project implementation
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Stay in touch with Van Oord

Van Oord Head Office
Schaardijk 211, 3063 NH Rotterdam
The Netherlands

Ilse.Caminada@vanoord.com

Mobile:   +31 6 21902469

www.vanoord.com

(HOME-KNOP)(EXTERNE SITES)

CRO: climaterisk.data.vanoord.com

www.linkedin.com/in/ilsecaminada

Climate Adaptation: vimeo.com/629939426
Saly Coastal Protection: vimeo.com/378555155

www.vanoord.com/en/sustainability

Saly True Value: vimeo.com/524257688

http://www.vanoord.com/
http://www.magazine.vanoord.com/
http://www.linkedin.com/company/van-oord
https://vimeo.com/vanoord
https://vanoord01.sharepoint.com/teams/Climateadaptationprogramme/Shared%20Documents/General/C%20Networking%20&%20Communications/01%20Presentations%20External/20211217%20Artelia%20Meeting/Vimeo%20Climate%20Action.png
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Climate Resilient 
Development:
The TAHMO Perspective

EnhancingSustainable ClimateServices withCost-

EffectiveTechnological Innovations

FrankAnnor, Prof. NickvandeGiesen,

Prof. JohnSelker& &Dr. HesselWinsemius 

annorfrank@tahmo.org

2022

mailto:annorfrank@tahmo.org


TAHMO Core Team & Goals

1 weather station every 30km! 

Provide educational material 

(School2School)

Hydro-Climatic data for 

Governments and Academia

Operations in 23 Countries - 650+ stations



Climate Services - Our Motivation



Climate Services - Data Integration
How can we 

achieve high 

station 

densities?



© Hikvision

CR310 Data Logger
Foscam IP Camera

TAHMO ATMOS41 AWS

RQ30 Radar Sensor

IJINUS Sensor

Sensors - Data Integration ...1



Sensors - Data Integration ...1I

AS3935 - Lightning



GNSS Rover

DumpyLevel

RiverSurveyor M9 ADCP

Sensors - Data Integration ...1II



Some Challenges in instrumentation in Africa



RQ 30 Radar

Installations

Ijinus Sensor



Installation /Configuration Challenges

Ebonite College



Installation Challenges



Van Dorn Water Sampler 

GNSS Rover

ADCP & Bathymetry 

TAHMO Stations

Sediment Sampling Protocol 

OpenRiverCam

Staff Development & Training - e.g. from Tanzania



https://portal.tahmo.org/login

https://tahmo.org/docs/ 

TAHMO_API_documentation_ 

latest.pdf



Connecting to Services



Connecting to Services - Bundling



Digital Platform for Insurance

DIGITAL P L A T F O R M

•AI Data e.g rainfall, 

soil moisture content,

yield etc.

F A R M E R S  

P H O N E

•Farm size, farm GPS 

coordinates, type of

index insurance



Flood Early Warning Systems

© Floodlist.com

Working with local people, 

local Knowledge

& local devices



Conclusion

© Floodlist.com

Cost efficient solution for high 

density climate services from 

which NHMS profit from extra 

data and local relevance



Email: annorfrank@tahmo.org

Websites: https://tahmo.org/ 
https://twiga-h2020.eu 

@TAHMO_World

mailto:annorfrank@tahmo.org


THANK YOU FOR 
YOUR ATTENTION

DO YOU HAVE ANY 
QUESTIONS?

www.africaworks.nl | africaworks@nabc.nl | +31 (0) 70 304 3618
Pr. Beatrixlaan 582, 2595 BM, The Hague, Netherlands
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