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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 Leljnse

De ltCI fes View of/from downtown seawall, looking south at Praia Nova
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Beira in 1918
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o Objectives Beira

Tr-u i/ (18 A~ Master plan 2035

1. Increase the possibilities of economic growth = Opportunities
2. Decrease the threats of climate change = Threats

3. Improve the living conditions = Opportunities

Make a safe, prosperous and more beautiful Beira

Deltares



Beira spatial plan for 2035

2nd Ringroad
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Masterplan Beira
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Main causes of flooding and effects

Deltares

Flood causes and effects
in Beira Mozambique
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Beira corridor of cyclones?

Idai accumulated rainfall

.« All times local
« » Saffir-Simpson
Hurricane Wind Scale
» Positions every 24 hours
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Project map coastal protection project

Proposed
retention basins

: / S \ . Existing d{amage
x ,% ,’ E »System
(1)

Proposed new

Port access . outlet at Rio Maria

channel

(3) groins Dune ridge with City Center and
higher income residential areas

(1) Coastal stretch Las Palmeiras outlet
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Maximum water depth for return period of 002years

Maximum water depth fo return period of 050 years
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Natural dune restoration with vegetation
s Rock revetment

..\_

Dune restoration

Rock revetment

Ponta Gea
Residential Beach

Qay dike



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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Greeninfra4Beira (conceptual solution)

Chota-Maraza: water management strategy I
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Thanks for your attention
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Climate Adaptation Engineer
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Van Oord E

Marine ingenuity

Coastal Zone Degradation is a large problem

Phasn Credic YWordd BankViocent Trersean

West Africa’s coastal areas host about one third of

the region’s population and generate 56% of iis
GDP.

According to a new World Bank study,

environmental degradation in the coastal areas of
Benin, Cbte d’lvoire, Senegal, and Togo cost $3.8
nillion, or 5.3% of the four countries’ GDP in 2017.

FIGURE 1: ESTIMATED COED BY CATEGORY, 2017

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

ool GDP
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Van Oord

Marine ingenuity

Climate Change causes problems in coastal areas

1 Qi .
E P Rising Sea Levels = Erosion
- = Flooding
/E, Intensifying Storm Surge
» Loss of natural ecosystems
O o
+%7 4,7 Changed Precipitation = |Loss of resources

LA\

The socioeconomic impacts are massive, because coastal areas are
of people and

(WACA, World Bank Group)

WACA Pointe Saréne Coastal Protection Proposal | V1 26
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Marine ingenuity

Accelerating Climate Actions is one of the key pillars of the Sustainability Program
| “‘ :
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Climate Climate Climate Adaptatlon
Risk Overview i Adaptation Solutions Action Coalitions
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Climate Adaptation for Future-proof Coastlines Vv E
. . . an Oord
Climate Adaptation Solutions — T-shape groynes and offshore breakwaters 0

Marine ingenuity
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Climate Adaptation Solutions —
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Marine ingenuity

Climate Adaptation Solutions — Mangrove restoration
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Sustainable way to design and execute coastal protection projects

Start from the system....

Understand the system Local materials Provide value for the area

31
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Example project — Saly, Senegal

Senegal - Africa
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20,000 inhabitants
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Local economy driven by tourism
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Van Oord

Example project — Saly, Senegal

Marine ingenuity
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Van Oord

Marine ingenuity

Example project — Saly, Senegal




Van Oord

Marine ingenuity

Example project — Saly, Senegal

Recovery of beach tourism
= Safe harbour for fishermen
= Safeguard homes and livelihoods

= Value creation by protecting the coast from erosion



Collaboration is key to succesfull Climate Adaptation projects

Climate i Knowledge
Adaptation Development
Action Alliance HH
| ‘ 0 R RAA ,:_-';;-,// 1
Ocean Risk and (f{\ = 4
' Resilience Action Alliance \ﬁt\\%’f
GLOBAL .
CENTER ON EcoShape

ADAPTATION

Van Oord

Marine ingenuity

Local
Authorities and
communities

Collaboration on all levels from financing to project implementation
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www.vanoord. com/en/sustainability

Stay in touch with Van Oord

CRO: climaterisk.data.vanoord.com Climate Adaptation Africa

_ 3 lise Caminada
: : T : W Engineer — Climate Adaptation
www.linkedin.com/in/ilsecaminada |

Climate Adaptation: vimeo.com/629939426 ,‘ Van Oord Head Office
Saly Coastal Protection:  vimeo.com/378555155 Schaardilk 211, 3063 NEIRESENEETY

: The Netherlands
Saly True Value: . vimeo.com/52425+688
5 “ lIse.Caminada@vanoord.com

Mobile: +31 6 21902469

= e 74 www.vanoord.com

g



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

Van Oord @

Marine ingenuity
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The TAHMO Perspective

oremnse F1ypeife TAHM
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Enhancing Sustainable Climate Services with Cost-
Effective Technological Innovations

Frank Annor, Prof. Nick van de Giesen,
Prof. John Selker & & Dr. Hessel Winsemius
annorfrank@tahmo.org

'ﬂ\.. ’ :
L -
2~ Ty (N =
- - -
- e L
. . .. g A
e 2 & “‘w 1
" ’h‘ A PRI TN VA
e < N ‘-
. -

B - 2 S - Z
. ' _ 13
23 e N v

.~y

FENE - “e
- o
4 a o

METER



mailto:annorfrank@tahmo.org

TAHMO Core Team & Goals

Operations in 23 Countries - 650+ stations

e Provide educational material
(School2School)

e Hydro-Climatic data for
Governments and Academia




UPSCALING

Climate Services - Our Motivation

Q Moderate resolution (SR: 250 m.— | km.; TR: daily; e.g. MODIS)

¢

\\\\ Q High resolution (SR: 5~ 20 m.; TR: |5 days; e.g. Landsat - SPOT)

Satellite-based
SENSOring system

ONITVYOSNMOQ

é

3

300
b

1955 2015

0 16 32 48 6.4 8.
Stations reporting per 1,000,000 km?

Untv. East Anglia

TAHVO



Climate Services - Data Integration

Monitoring component ~ [1OW Can we

Assim/Cal Val
* <> ‘ achieve high
', ‘ . station
: Z densities?
i o g i |
Satellite-based Unmanned aenial In-situ Citizen science

Sensoring systems vehicles sensoring systems

Decision support system

'
B .
I

« Monitoring. ,  Dissemination
Data/Information and Warning and

£ Servica )/ Communication

Data integration Data processing delrvery 7S _
web-mapping services ) n
Oownscalng b '\ | f..‘ » | vie D | B

.Y % ) oy i b <
TWIGA *Adapted from UN International Strategy for Disaster Reduction




Sensors - Data Integration ...1

ni

yinus (ifinus

) RQ30 Radar Sensor
o=\ e -‘

[ —

1IJINUS Sensor TAHMO ATMOS41 AWS

Foscam IP Camera

CR310 Data Logger

© Hikvision



Sensors - Data Integration ...1l

=Y 0O f+E

Sensors to give early storm
warnings to people near
deadly lake

-

= - .‘-'*-_’__--—
SPECIAL REPORT
EPISTEMOLOGY
muon detector
Knowledge itself -

SUBSCRIBE NOW

Ramn intensities

—— Fain intensity Dvop Counber calibration
8 1 Rain intengity Orop Counter valmdation
= Pain intensity desdrometer

1J Iﬂﬂ_ﬁ]n._rl:lﬁ_ﬂ | —

Cumulative Rain

Ram mfenssty (mmf 180 minutes)
.

— [wop Counter calibrabion
ki B Deop Counter validation, total = 36 mm —r
= dedromeier, ofal = 35 mam

0

10

. - Disdrometer N —
of —= : !‘ AS3935 - Lightning

Cumulative rain (mm)




Sensors - Data Integration ...1l

GNSS Rover



Some Challenges in instrumentation in Africa




Installations




Installation /Configuration Challenges




Installation Challenges

[<AINBOW

TAHMQ:D) r@ SENSING



taff Development & Training - e.g. from Tanzania

o Van Dorn Water Sampler

e GNSS Rover

o« ADCP & Bathymetry

« TAHMO Stations

o Sediment Sampling Protocol
OpenRiverCam




TAHMO - GMET Tﬁl " Aeﬂ

? Key Activities ‘ ? Customer ?
WHO? WHAT: Customer. WHO:
R isi f h X 014
Key Partnerships pm‘f's'ons_c’ vecatoer | Value Propositions ~ Customer Segments
stations & installation Caltreatian
20 WS completed .
TAHMO People inthe https://portal.tahmo.org/login
Training of Gmet & NRC Personal white volta
_ staff on matinenance of Reliable climate date ' )
Farmerline : basin i LI
the stations ":";o’r'
Offer training
G Government
L5 A Develop Platforms for ng?;;:mt'es InNL e — TAHMO DATA PORTAL
: ! an g
GMET & NRC, Climate info MMDA's
GMET
Improved value chain
HSD Key Resources ‘ Channels Intermediaries
, o Develop a user-
FUI"I(:"S for 20 \:veather - friend'y platform for Smalll scale
stations + maintenance fee GMET .
Human resources improved yield Web based platform
with weather data .
m— R https://tahmo.org/docs/
quipmen : .
::rur:;e;?f'"wme to TAHMO_API_documentation_
latest.pdf
? 2
H OW o 2 workshops @ 10.000 US. H OW 3

Revenue Streams (Financial)

Cost Structure (Financial)
??? Training @ 100.000 US.

Installation costs WBOc IGF??
10.000/station, 200.000

USD total

TAHMO (30% cofunding)

Social Costs Ecological Costs Social Revenues Ecological Revenues

Competition with other
providers

Education employement Climate adaptation

© Business Model Canvas from Alexander Osterwalider {www, busnesssmodeigeneration.com) adapted by Esther Blom & Bodkie Vastbinder



Continous calibration and validation of model output

Connecting to Services & GARID TAHM®

| 7 4 ’
Architecture: Accra FEWS - customized and operational water information dashboards for GAR #" l

input Services & Data Sources @
Accra FEWS

THE WORLD BANK
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Weather
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 J 6 Water Forecasts
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Data
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i Integration p—— ‘ — Water . Companies
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Connecting to Services - Bundling

Insurance

Market
Access

Agricultural
Ci8  Advisory

e
Input Supply

Others

Agriculture

#

Y

-

Data
Integration |
Blockchain

& APP (Smartphones, Feature Phones)
= FarmerSupport

=

I*A) Data
> i : Analysis
oz ] localized
achionable
information
ga!heﬁn-&;
Database
(- Web

= FarmerSupport

Weather
Services

Agricultural
Advisory

_Servi:es

Input Supply
Services

Insurance
Services

Market Access
Services

Farmerline

USSD

— EMAIL

| —— SMS

> IVRS

APIs

PP (Blockchain)

-

Reports &
Analytics

AGRICULTURAL INSURANCE

Farmers

Fishermen

Livestock
Producers |

Startups,

~ Companies

Organizations

Governments
T
2 DS
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Digital Platform for Insurance

«Al Data e.g rainfall, \
soil moisture content,

TAHMO

P

A
N2 Z
TWIGA

OnJoy 9.7 M
16" Oct. 2019 @ 3:30 M

Climate Change, Agric and Livestock

WHAT THE FARMER NEEDS TO KNOW

Farmerline

DIGITAL PLATFORM

<

PHONE

eFarm size, farm GPS
coordinates, type of
index insurance

a



Flood Early Warning Systems

Working with local people,
local Knowledge

& local devices

TAHMO Solution: Lego-ization of FEWS elements
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Conclusion
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TAHMO Solution: Lego-ization of FEWS elements
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Cost efficient solution for high
density climate services from
which NHMS profit from extra
o data and local relevance
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TAHMO DATA PORTAL

Log in with your Google account 10 proceed

Please note that you can create a Google
account on any existing emad address, it

Email: annorfrank@tahmo.org
Websites: https://tahmo.org/

https://twiga-h2020.eu
@TAHMO_World

y 2y
&~ ) B s N |
. 4 L, 5 -

|—°3).1) R AINBOW

SENSING


mailto:annorfrank@tahmo.org

AFRICA 20
WORKS! 22

Innovation for Resilient Growth

THANK YOU FOR
YOUR ATTENTION

DO YOU HAVE ANY
QUESTIONS?

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




