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Acronyms and abbreviations

CcB
EWA4AII
EWS
FGD
HCD
IFRC

IDI
Kll
KYC

Cell Broadcast

Early Warnings for All
Early Warning System
Focus Group Discussion
Human-Centred Design

International Federation of Red Cross
and Red Crescent Societies

In-Depth Interview
Key Informant Interview

Know Your Customer

Terms and definitions

Risk communication refers to the dissemination

of information about potential hazards to help
individuals, communities and organisations make
informed decisions to mitigate risks effectively.

It encompasses the methods and channels used

to communicate, as well as messaging that helps
receivers understand the risks and actions they need

to take.

MHEWS
MNO
NDMC
PDMC
SARCS
SASSA
SAWS
SMS
SRD
WMO

Multi-Hazard Early Warning System
Mobile Network Operator

National Disaster Management Centre
Provincial Disaster Management Centre
South African Red Cross Society

South African Social Security Agency
South African Weather Service

Short Message Service (text message)
Social Relief of Distress

World Meteorological Organization

Emergency warning or early warning is a type of risk
communication that alerts the public to immediate
and impending threats and emergencies. These
warnings are intended to trigger urgent action to
protect lives and property.

Weather information includes forecasts and other
meteorological data relevant to everyday life

and planning. This information typically includes
details about temperature, precipitation and other
atmospheric conditions.




Executive summary

Early warning systems (EWS) are essential tools when disaster strikes,
providing crucial alerts that help communities prepare for and respond to
extreme weather events and environmental hazards. As climate change
intensifies the frequency and severity of these events, the role of EWS and
effective risk communication becomes even more critical. These systems
offer a proactive approach to disaster risk reduction, enabling timely actions
that can significantly mitigate loss of life and economic damage.

To maximise their impact, risk communications

must be inclusive - accessible, comprehensible and
actionable to all. This is underlined by Early Warnings
for All (EW4AII)," a United Nations initiative that aims
to ensure every individual on the planet is covered
by an EWS by 2027. Special attention to the inclusion
of marginalised populations, which are often more
vulnerable to climate risks and excluded from risk
communications and emergency alerts, will be
essential to this endeavour.

Given the critical nature of EWS, this research focuses
on how mobile-enabled risk communications about
weather hazards can be more inclusive. As mobile
technology becomes increasingly ubiquitous, there
are significant opportunities to disseminate life-
saving information to communities on even the most
basic mobile devices. However, barriers to mobile
technology and the opportunities they provide
persist, particularly for marginalised communities.

Using South Africa, a country frequently confronted
with severe weather challenges exacerbated by
climate change, as a case study, the research uses

a human-centred design (HCD) approach to assess
the accessibility and effectiveness of current mobile
risk communication methods among marginalised
populations, such as older people, migrants, residents
of informal settlements, youth or those recently
affected by a disaster. Co-creation workshops

were also conducted to explore ways to make risk
communications more inclusive.

The research revealed disparities in access to
technology, largely due to financial barriers, that
affect the reach of risk communications. It also
found that marginalised populations, including

older people, migrants and residents of informal
settlements, often rely on interpersonal networks
and word of mouth for information about weather
hazards. Youth are more digitally connected and can
serve as digital connectors within their communities,
providing a gateway to timely information. The
study also revealed that trust in the communication
channel and information source influences the
extent to which one engages with and responds to
risk communications. When the same information

is shared through multiple channels, this trust can
be reinforced. Additionally, “weather literacy” and
unique barriers, such as language for migrants and
visual impairments for older people, can make it more
difficult to understand risk communications. The
degree to which marginalised groups take action on
weather information is influenced by a combination
of financial resources, location-based factors and
awareness of risk.

1 World Meteorological Organization (WMO). (2024). WMO and the Early Warnings for All Initiative.
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To address these challenges, this report offers
recommendations for creating more inclusive
and effective risk communication strategies. Key
recommendations include:

¢ Adopt a multi-channel approach: While mobile
phones are an effective tool for disseminating
information to communities, a combination of
digital and traditional channels is crucial to reach
everyone in the community, especially groups
without direct access to technology.

¢ Leverage community networks: Engaging
trusted local leaders and organisations and
tapping into existing community practices and
channels can extend the reach and impact of risk
communications.

e Create accessible content: Providing clear and
concise information through a mix of voice notes,
symbols and text can help ensure that messages
are accessible and understandable to diverse
groups of people. Communications should also
be provided in local languages and dialects and
the languages of foreign nationals. Consistent
formatting and recognisable branding can help to
reinforce messaging and build trust.

¢ Target messages: Differentiating emergency
alerts from general risk information and ensuring
communications are narrowly geographically
targeted can help make messages more relevant
and prompt timely action. Technologies like
cell broadcast (CB), for example, can deliver
geographically specific alerts,? ensuring that
recipients only receive messages that are relevant
to them.

¢ Engage marginalised communities: Collaborating

with communities at every stage, from inception
and design to implementation, can help

ensure information is easily understood. Risk
communications should be part of an ongoing
dialogue with communities to build trust and
facilitate knowledge sharing.

This report raises awareness of the need to assess
and build inclusion into risk communication
strategies, in any context. It calls on governments,
humanitarian organisations, mobile network
operators (MNOs) and local communities to
collaborate on truly inclusive communication systems
that give every individual the information they need
to protect themselves and their assets effectively.
Through such efforts, the vision of the EW4AII
initiative can be realised - not only by expanding
the reach of emergency alerts, but also by fostering
resilient communities that are well prepared to
respond to disasters.

2 Parsons, O.and Hamilton, Z. (2023). Cell Broadcast for Early Warning Systems: A review of the technology and how to implement it. GSMA.
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Introduction

In the past 20 years, natural hazards have claimed the lives of 1.23 million
people and 90% of these deaths occurred in low- and middle-income
countries (LMICs). These events have also led to economic losses of $2.97
trillion worldwide.® The increasing frequency and intensity of such disasters
is attributed to the escalating climate crisis, with the World Bank predicting
that climate change could drive as many as 130 million people into extreme
poverty by the year 2030.#

e s == 1 T =

_— T — i e *,} e e

- el _-—-‘_'_ = e ] - e - e
e e — il —— = .- I u s
e el A :
- - e T 0= o -’ﬁt
g - —'.m! e .'m e  —— b =
r._.._ el e S e e b . e _‘# é A v -‘_ﬂf -

3 United Nations Office for Disaster Risk Reduction (UNDRR). (2020). Human Cost of Disasters: An overview of the last 20 years - 2000-2019.
4 Jafino, B.A. (2020). Revised Estimates of the Impact of Climate Change on Extreme Poverty by 2030. Policy Research Working Paper 9417. World Bank Group.
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Early warning systems (EWS) are some of the most
proven and cost-effective methods for reducing
disaster-related deaths and losses.®> However, those
responsible often struggle to create effective and
trusted systems for communicating climate-related
risk, especially to potentially marginalised groups.®
At the United Nations Climate Change Conference
(COP27) in 2022, the UN Secretary-General
announced the Early Warnings for All (EW4AIl)
initiative that has the ambition for every person on
earth to be protected by an EWS by 2027. Within
the Multi-Hazard Early Warning Systems (MHEWS)
plan, the World Meteorological Organisation (WMO)
promotes inclusion and a people-centred approach
to disseminating actionable information more
effectively.”

Today, 95% of the global population resides in areas
covered by a mobile network. 8 As a result, mobile
technology has increasingly become an essential
tool to improve the reach and function of EWS.
However, marginalised groups often experience
barriers to accessing and using mobile technology
that have left them disproportionately excluded from
mobile-enabled risk communications, including early
warnings.® Conversely, however, mobile channels

can create opportunities for risk communications to
be more inclusive, with real-time, geolocated alert
capabilities and multi-directional information flows.
For example, cell broadcast (CB) is a messaging
system capable of rapidly delivering a single message
to millions of devices within a specific geographical
area leveraging both sounds and icons. It functions

Golding, B., ed. (2022). Towards the “Perfect” Weather Warning.
WMO. (2024). WMO and the Early Warnings for All Initiative.
GSMA. (2023). The State of Mobile Internet Connectivity 2023.

©O© 0N O !,

by broadcasting messages through designated cell
sites based on the location of a subscriber’s handset,
providing location-specific alerts without the need
for a phone number.® This method makes risk
communications more inclusive as it leverages both
sounds and images, and every handset in the area
receives the information regardless of whether their
contact details are registered.

Like many countries, South Africa has witnessed a
rise in the number and severity of natural hazards
like floods, cyclones and storms. These events have
led to the loss of lives, property and livelihoods. Over
the past four decades, the country has endured more
than 40 flood-related disasters, claiming an average
of 46 lives a year.

Vulnerability to climate risks has been exacerbated
by inequalities stemming from the apartheid era,"”
such as segregation policies that forced communities
to establish informal settlements in hazardous areas
like floodplains or on steep slopes. Such inequalities
have left these communities with limited physical and
financial resources, and many homes in these areas
are constructed of materials that are not resilient to
extreme weather conditions.

This reports examines the inclusivity of risk
communications for weather events in South Africa
from the perspective of end users, assessing both the
barriers and opportunities of mobile and analogue
channels.

UNDRR. (2023). Words Into Action: A Guide to Multi-Hazard Early Warning Systems.

Brown, S. et al. (2022). “Executive Summary”. The Missing Voices Approach Manual. Practical Action.
Parsons, O. and Hamilton, Z. (2023). Cell Broadcast for Early Warning Systems: A review of the technology and how to implement it. GSMA.

=3

Seekings, J. (2005). Class, Race, and Inequality in South Africa.
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Methodology

Research objectives

The main objective of this research was to answer the question, “How
inclusive are mobile-enabled risk communications and how can they be

made more inclusive?”

In partnership with the South African Red Cross
(SARCS), this research explores the use of mobile and
digital technologies in risk communications and linked
factors of inclusion and exclusion in South Africa. It
provides recommendations for SARCS to strengthen
their role in the disaster response ecosystem, and to
policymakers, MNOs, humanitarian organisations and
other stakeholders engaged in risk communications
to become more inclusive of marginalised groups.

Given the limited number of risk communications and
early warnings received by the research participants,
the report also examines how people engage with
weather information more broadly and leverages
these insights to provide recommendations for risk
communication strategies.

This research is primarily focused on top-down risk
communication and dissemination of early warnings.
It does not explore the use of mobile technology

for feeding into EWS (i.e. the design, feedback
mechanisms, citizen science approaches, and data
gathering).

GSMA

Research questions included:

1.

What channels and communication techniques
are currently used for communicating risk

to communities? What is the role of mobile
technology?

What factors impact the inclusivity and
actionability of risk communications?

How can mobile-enabled risk communications be
made more inclusive and actionable?

7/ 44



Research methodology

The research was conducted in two phases. The first
phase consisted of a desk review of existing literature
on inclusive risk communications, focusing especially
on mobile-enabled communications for natural
hazards. Thirteen key informant interviews (KlIs)
were also conducted with risk communication experts
and humanitarian practitioners, both globally and in
South Africa.

The second phase consisted of in-country qualitative
data collection. One-week design sprints were
conducted in Durban, Musina and East London,
sampling rural, peri-urban and urban areas (Table

D. All three locations have experienced a rapid-
onset weather disaster within the past three years,
and local SARCS offices have been part of the
response. Based on the background research, and

in consultation with SARCS, marginalised groups

Table 1:
Research methodologies

were selected in each location, with preference given
to groups that are more frequently excluded from
climate-related risk communication, as identified

by SARCS.? A combination of participatory
human-centred design (HCD) methods were used,
beginning with in-depth interviews (IDIs) and focus
group discussions (FGDs), to better understand
barriers to risk communications and the reality of
the target personas. Then, co-creation workshops
were held with the target users to create ideas for
effective solutions and get feedback on low-fidelity
prototypes.

In total, the project team engaged 132 community
participants and spoke with three SARCS branch
managers, eight SARCS volunteers and two
community leaders.

Design sprint 1 Design sprint 2

Musina
(Peri-urban)

Durban

(Urban)

Design sprint 3

East London’™
(Urban)

East London
(GUIED)

O

U

o

O

18 women 18 youth 36 migrants
(18-F) (8-M), (10-F) (18-M), (18-F)

Age range Age range Age range
30-60 18-35 20-70

F = Female; M = Male

O

34 older 10 persons 16 women
people with 16-F)
(2-M), (32-F) disabilities
4-M), (6-F) Age range
Age range -
60-90 Age range 30-50
20-50

12 Brown, S. et al. (2022). “Executive Summary”. The Missing Voices Approach Manual. Practical Action.

13 Although urban women were not among the target research participants for East London, the project team decided to add them as a comparison group to urban
women from Durban. Ultimately, there were no significant differences to report between the two groups.
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Analytical framework

The research employed a tool called the “Reach
Model”, both to design tools and as an analytical
framework. It was introduced in related literature

by the WMO™,'> and was well-received as a
framework for risk communication in the Kills in this
research. This model outlines the essential steps

in effective risk communication by dividing them
into four categories: Awareness and reach, Trust,
Understanding and Action. In applying this model,
the research examines how different communication
channels, messaging sources and content formats
affect the ability of participants to receive, trust,
understand and act on vital information. This
approach not only helps to identify the barriers faced
by marginalised communities, but also to develop
tailored strategies to address specific needs.

Awareness and reach

Trust

Understanding

14 WMO. (2022). Bulletin: Early Warning and Anticipatory Action. Vol. 71 (1).

Awareness and reach:

The ease and speed with which people are
reached with important weather information.

This is largely related to the communication
channel. This study explores access to channels
that require personal technology, such as a
mobile phone or TV, that rely on proximity

to a channel such as billboards or sirens, and
those that rely on relationships, such as word of
mouth or community organisations.

Trust:

The degree to which people trust the source
and content of the message and, therefore,
believe the information, feel confident sharing it
with others and take necessary action.

This is related to the messaging source and

the channels they use. The research sought to
understand which channels hamper trust and
how channels can be made more trustworthy.

Understanding:

The degree to which people understand the
content of the messages they receive.

Findings often related to the message
content and format (i.e. text, voice, symbols,
language). The research attempted to isolate
key points of confusion in current weather and
risk communication and tested options for
improving understanding.

Action:

The ability of people to take preventative action
to reduce the harm of risks based on the risk
communication they receive.

This is dependent on the three other categories,
as well as demographic and environmental
factors, such as resources, location and ability.
The research probed whether risk messaging
inspires action, whether people are aware of
the actions available to them and whether

they believe they have the ability to take those
actions.

15 WMO. (2021). WMO Guidelines on Multi-hazard Impact-based Forecast and Warning Services. Part II: Putting IBFWS into Practice.
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Research contexts

This chapter provides snapshots of the three research locations and
respective target participant groups selected for the research. In close
consultation with SARCS, each location and target participants were
selected to reflect the diverse socio-economic and geographical landscapes
of South Africa, and to explore how different marginalised communities
experience and respond to weather-related risks.

These samples are intended to illuminate the unique challenges and needs of each group and inform the
development of inclusive risk communication strategies more broadly. However, it is important to recognise
that this research and its findings are specific to these contexts and cannot conclusively be extended to wider
settings.




Location 1
Urban areas surrounding Durban

Overview:

Predominant local language:
Zulu

Durban is the third most-populated city in South Africa (population: 3,262,128),'® located in KwaZulu-Natal
province on the east coast of the country. The Durban metro area is experiencing a population boom as
people come from surrounding areas in the hope of finding work.” Many of these people live in densely
packed informal settlements, known as townships, as a result of the government’s struggle to keep up with

low-cost housing demands.

Past disaster experiences:

Durban experiences heavy summer rainfalls which, coupled with poor drainage systems, often lead to
flooding. In April 2022, Durban was hard hit by the slow-moving subtropical storm, Issa, experiencing
flooding and landslides. Communities living below flood lines along riverbanks and on steep slopes were
most affected. A total of 459 people lost their lives in the disaster.’®

Research participants
Women

In Durban, most women included in this research are
financially dependent on their male partner, who is
often the primary decision-maker. Women are often
in caregiver roles looking after children or elderly
parents, which means they need to act on behalf

of others during a disaster. Gender-based violence
(GBV) against women raises safety concerns about
evacuation as they are more vulnerable to harassment
and abuse when outside their own homes."”

Digital profile: Many of the women research
participants in Durban share a mobile phone with
other family members, depending on their socio-
economic status. They are likely to use their own SIM
card on borrowed phones, which means they can

be contacted intermittently. They are moderately
tech-savvy and likely to use chat platforms, such as
WhatsApp, and to spend time on social media.

16  World Population Review. (2024). “Durban Population 2024".

Young adults (18-35 years)

High youth unemployment in South Africa means that
young adults living in urban areas are often financially
reliant on their parents.?° They remain at home alone
during the day while other family members go to
work and school. Due to their age, they may not have
experienced past disasters and are likely to have a
lower risk perception.

Digital profile: Youth were the most tech-savvy of
the research participants. They are likely to use chat
platforms such as WhatsApp and to spend time on
social media. Depending on their socio-economic
status, they may share a mobile phone with another
family member and they are often out of airtime and
data.

17 South African Government News Agency. (9 November 2023). “KZN population increases by 21%”; ODI. (n.d.). “City profile: Durban (eThekwini), South Africa”. Mayors

Dialogue on Growth and Solidarity.

18 Paul, M. (1 May 2023). “2022 Durban floods were most catastrophic natural disaster yet recorded in South African province”. DownToEarth.

19 Statistics South Africa. (2020). Crimes against women in South Africa, an analysis of the phenomenon of GBV and femicide.

20 Olubusoye, O,, Salisu, A.A. and Olofin, S. (2022). “Youth unemployment in Nigeria: nature. causes and solutions”. Semantic Scholar. Vol. 57.
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Location 2
Peri-urban Musina

Overview:

Predominant local language:
Venda and a range of other local and
migrant languages, especially Shona

Musina (population: 130,899)?' is located on the border between South Africa and Zimbabwe, near the
confluence of the Limpopo and Sand Rivers. The area is known for mining and the shifting population of
the town is made up mainly of migrants from Zimbabwe.

Past disaster experiences:

Musina’s annual precipitation is highly concentrated in the summer months from October to April when
severe late afternoon and evening thunderstorms are common.?? These storms often cause the rivers to
burst their banks. Tropical cyclones coming in from Mozambique regularly cause devastating flooding
in the area. The path and severity of these storms can be difficult to predict, making risk communication

more challenging.

Target research participants
Migrants

Many migrants are transient between Zimbabwe

and South Africa, which means they may not be
integrated into their community and may have missed
out on regular risk reduction programming initiatives.
They tend to communicate in non-dominant
languages. They also live and work within systems
where they may be viewed as “illegal” and do not
wish to share their details or be traceable.

21 Municipalities of South Africa. (2022). “Musina L ocal Municipality (LIM341)",
22 World Climate Guide. (n.d.). “Messina Climate Guide, South Africa”.

Digital profile: Migrants are likely to have a mobile
phone that they use to message friends and family
back home.?? Given that many are undocumented
and South Africa has stringent Know-Your-Customer
(KYC) requirements for registering a SIM card, phone
numbers may be used by individuals other than the
registered owners.

23 GSMA and UNHCR. (2022). The Digital Worlds of Displacement-affected Communities.
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Location 3
Rural areas outside East London

Overview:

Predominant local language:
Xhosa

The rural areas surrounding East London are among the poorest in South Africa.?* Most communities rely
on subsistence agriculture and social grants from the government. Spread over a large geographical area,
this part of the Eastern Cape is known for poor municipal service delivery.?®

Past disaster experiences:

Flash floods have become more frequent in the Eastern Cape province in recent years. Severe floods
occurred in 2021, 2022 and 2023.26 Most people do not have the money to rebuild homes between
flooding events, resulting in unstable structures that are unable to withstand the next disaster. The
communities that have settled on floodplains are the hardest hit.

Target research participants
Older people (60 years+)

Older people who live in rural areas have fewer
options to respond to climate risks as they may not
be the household decision-makers and may have
limited mobility. Lower literacy levels among older
people, stemming from apartheid-driven inequalities
during their schooling years,?” may limit their
understanding of text-based risk communications.
They are also likely to have lived in an area long
enough to have a deeper understanding of the
climate and to have experienced disaster events.

Digital profile: Most older people are not very tech-
savvy and are likely to use a basic or feature phone.
They mainly use mobile phones for making calls as
they have difficulty reading small text.

Persons with disabilities

Persons with disabilities, including those with sight,
hearing and motor impairments, often face barriers
to receiving communication through channels like
mobile phones due to their impairments.?® This means
they must frequently rely on others for information
and in situations where they may need to physically
relocate for safety.

Digital profile: The digital channels that persons
with disabilities can interact with depends on their
impairment. Sight impairments may rule out visual
or text-based messaging, hearing impairments may
affect calls and alert tones and motor impairments
may limit one’s ability to operate a mobile device.
Challenges extend beyond direct interaction with
technology. Issues related to education, employment
and broader social inclusion all have a significant
influence on digital accessibility. Intersectional
disadvantages, such as socio-economic status or
gender, can compound these challenges.?®

24 Alexander, M. (20 October 2023). “Mapping Poverty in South Africa”. South Africa Gateway.

25 Info SA. (2023). “Eastern Cape”.

26 Biz Community. (21 February 2023). “Eastern Cape floods cause R4.5bn infrastructure damage”.

27 Khuluvhe, M. (March 2022). Adult llliteracy in South Africa. Higher Education & Training, Republic of South Africa

28 Downer, M. (2019). Bridging the Mobile Disability Gap in Refugee Settings. GSMA.

29 GSMA. (2021). The Mobile Disability Gap Report; Nique, M. (2022). Driving the Digital Inclusion of Persons with Disabilities. GSMA
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The mobile landscape in
South Africa

As of 2024, the mobile penetration rate in South Africa stands at 77.7%, with
a mobile internet penetration rate of 62.15%.%° These figures are represented
by unique subscribers. According to the GSMA Connectivity Index, South
Africa has 187% mobile connection relative to its population, indicating a
high number of active mobile connections per individual. Network coverage
is also robust at 92.2%.3" With this broad adoption of mobile technology,
tapping into mobile networks provides an opportunity to reach many
segments of the population with preparedness information and early
warning messaging.

However, nationwide electricity shortages disrupt
mobile network operations while network coverage
gaps, particularly in rural and remote areas, leave
populations underserved. The affordability of
mobile data and handsets is another challenge.
South Africa’s mobile data affordability score is
54.2 out of 100, and handset affordability is 43,32
posing an obstacle to consistent internet access
and, by extension, to critical information and

risk communications via mobile channels. These
challenges may be particularly acute for marginalised
groups.

The major MNOs in South Africa are MTN, Vodacom,
Cell C, Telkom and Rain, with Vodacom and MTN
having the largest market share.

30 GSMAI data.
31 GSMA. (2022). Mobile Connectivity Index - South Africa.
32 Ibid.
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The EWS landscape In
South Africa

This section provides an overview of the EWS landscape in South Africa,
detailing the key stakeholders, components and operational frameworks.

Many organisations work together to provide early-warning communication and disaster support to
communities across South Africa. This includes the South African Weather Service (SAWS), the National
Disaster Management Centre (NDMC), Provincial Disaster Management Centres (PDMCs), as well as
government bodies and committees at district and municipal levels.

South African
Weather Service

National Disaster
Management Centre

Provincial Disaster
Management Centre

The SAWS is the country’s
meteorological service, which
falls under the Department

of Environmental Affairs and
Tourism. It is the authority for all
weather and climate forecasting
in South Africa, as well as severe
weather warnings.

The NDMC is a government body
in charge of coordinating the
response in case of a weather
warning. One of their functions is
to develop and roll out disaster
management EWS.33 They
promote an integrated system of

disaster management by national,

provincial and municipal bodies,
humanitarian organisations and
communities.

Each province has a PDMC that
follows a local framework to
address disaster management
issues in the province. They are
responsible for establishing and
coordinating on-the-ground
disaster response between various
committee stakeholders.

33 Sithole, E. (17 April 2023). “Overview of Disaster Management System in South Africa”. International Dialogue Series on Disaster Management Systems. Cooperative

Governance, Republic of South Africa.
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Widespread showers and thundershowers are expected over KZN
on Thursday where prolonged rainfall is expected. More than 50mm
of rainfall is expected which may lead to flooding of roads and
settlements, displacement of communities, and danger to life as a
result of fast flowing deep water.

| IMPACTS

* Widespread flooding of roads, settlements and bridges.

* Dangerto life as a result of fast flowing deep water.

* Widespread displacement of communities

+* Widespread and prolonged damaged disruption to essential
service (Water, electricity, and communication systems)

\
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In the days before hazardous weather, SAWS
prepares forecasts and notifies the NDMC of any
expected hazards using an Impact-Based Severe
Weather Warning System.3* This system uses a

matrix to indicate the likelihood and likely severity of
hazardous weather events. SAWS shares warnings
directly with a variety of media channels, including
TV, print media and radio stations, in addition to
publishing warnings on their website and social media
accounts.

The NDMC coordinates the government’s planning
and response to the forecasted impact, convening
auxiliary stakeholders from both the government and
private sector. At the PDMC and local levels, planning
takes place concurrently to establish joint operation
centres, develop proactive plans and notify citizens
via a variety of channels. These channels include
municipal/local social media accounts, community
radio stations or local organisations that share
information directly with their members.3®

SARCS is an auxiliary stakeholder that partners
with the NDMC, PDMCs and local municipalities

to help prepare for and respond to disasters.
Following notification of potential weather events,
SARCS leverages their National Response Team to

Example of weather alert sent from SAW

disseminate risk communications from the head office
to regional and local branches. These local teams
activate teams of volunteers to educate community
members on risk, make preparations before a disaster
and recover after an event.

Mobile and digital technology play a role in the
disaster response process at several points, including
communication between various stakeholders at
provincial and local levels, internal communication
between SARCS and their volunteer groups when
sending out warning messages to communities

and post-event monitoring and evaluation.
Communication can be challenging as it flows
between national, provincial, district and local levels,
all of which have a variety of stakeholders, and
ultimately to the general public with coordinated
messaging.3®

Cell broadcast technology is not currently used in
South Africa despite being recognised as an effective
method for the dissemination and communication

of early warnings. Appreciating that it may require
investment into infrastructure, implementing CB
could be considered to help South Africa disseminate
more timely and targeted alerts to its population.

34 South African Weather Service (SAWS). Impact-Based Severe Weather Warning System (ImpB-SWWS) website.

35 Cooperative Governance & Traditional Affairs, Republic of South Africa. (30 June 2023). Efficiency and Gap Analysis of NDMC Framework (2005).

36 Kills with SARCS branch managers.
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Cell broadcast

CB is a technology used by mobile network infrastructure to communicate directly with mobile
handsets through a one-to-many communication method, unlike the one-to-one method used by
SMS (texts). CB does not require a phone number and allows for quick dissemination of messages,
including emergency alerts, to devices based on location. This feature enhances privacy and
ensures that even visitors, including those from abroad, can receive alerts. CB can broadcast
messages up to 1,395 characters and has been recognised for its effectiveness in EWS.%7

The strengths of CB include:

One-to-many: CB allows messages to be sent from a single source to multiple devices in a
network simultaneously, making it efficient for broadcasting emergency alerts.

Rapid distribution: Messages reach millions of handsets swiftly without causing network
congestion or being affected by traffic.

Geographically targeted: CB enables messages to be sent to devices in a specific area, using
network cells for a location-based approach.

Audible and visual alert: Emergency CBs can trigger audible and visual alerts on handsets to
capture attention without the need for manual activation.

Privacy conscious: CB messages are sent anonymously and received without the need to reveal
personal information, ensuring user privacy.

Difficult to spoof/reproduce: CB messages are less prone to fraud as they are distributed
through secure network channels and do not require user opt-in or subscriptions.

Innovations that will make CB more accessible and targeted are underway, including geofencing,
text-to-speech capabilities and greater use of symbols and visuals.38

37 Parsons, O.and Hamilton, Z. (2023). Cell Broadcast for Early Warning Systems: A review of the technology and how to implement it. GSMA.

38 Ibid.
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Personas

This section introduces four
personas that emerged from the
qualitative field research. Personas
are a synthesis of what project
teams learn about end users and
their context. They are developed
based on themes or common
characteristics observed in the
research, and are a representation of
the needs, thoughts and goals of a
project’s target user.

The effectiveness of risk communications in the
Reach Model depends on the interplay of many
characteristics. Building personas helps to highlight
the characteristics and potential barriers faced

by different groups. A number of distinguishing
features were identified when categorising barriers
and deciding how to segment user groups for the
personas. These features often intersect and include
socio-economic status, access to technology, age,
location, past experience with dangerous weather
events and inter-community dynamics.

Using the personas, hypothetical “weather journeys”
were created to illustrate how these features and
barriers characterise each individual’s experience of
extreme weather. These narratives help to portray the
personal experience of such events, illuminating the
challenges they face.
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PERSONA 1:
The post-disaster person

Nolwazi FAMILY AND B'ACKGROUND: Nolwagi has Iivegl on an old farm outside
of Tongaat for just under a year. She is unmarried and the fathers of her
children (5, 13, 18) are not around. She is in touch with her parents and
her sister, but they live in the Eastern Cape where she grew up. Nolwazi’s
educational opportunities were limited and she completed only a few years
of schooling. This has affected her employment prospects and daily life.

LIVING SITUATION: Nolwazi lives in a two-room shack. Her previous house,
in an informal settlement on a steep hillside close to town, was washed
away in the 2022 floods. She spent six months in a community hall before
authorities relocated her and her family, along with others from nearby
regions. Although Tongaat town is an urban part of the greater Durban
metro area, her current residence on a farm on the outskirts is a more peri-
urban setting.

LOCATION: JOB AND INCOME: Nolwazi previously worked as a domestic worker but

Durban, Urban/Peri-urban has struggled to find a job since moving to this new area, which is farther

AGE: away from opportunities. She receives a monthly government grant of 500

42 years rand (R) per child, which she uses for their transport to school and food for
the family. She also receives a monthly Social Relief of Distress (SRD) grant

GENDER: of R350 from the South African Social Security Agency (SASSA).

Female

VULNERABILITIES: She has recently moved to a new community and rarely
interacts with others, aside from a neighbour that she trusts. She is far from
where she can earn income. She has yet to replace assets that were lost in
the floods and is still using supplies that she received while staying at the
community hall, such as old clothes, blankets and food staples. Despite the
new house being in an area that is less prone to flooding, due to lack of
money for sturdy building materials, it is not structurally sound. There is a
lot of pressure on her to provide and make decisions for her family.

DIGITAL PROFILE: Nolwazi has a basic mobile phone that she uses for
receiving calls and sending “Please Call Me” messages. She spends R10 per
month on airtime.

She previously owned a smartphone that was damaged in the flood. She
could not afford to replace it. Her son has a smartphone. He uses it for
schoolwork and does not let her borrow it. “He won’t even let me hold it.
He’s scared I’ll look at private conversations.” - Woman, Durban

Nolwazi used to have a TV and radio but lost them in the flood. She uses
her phone to tune in to Ukhozi FM, the national Zulu radio station.

KEY INFLUENCERS RISK PERCEPTION: Nolwazi feels extremely
nervous about any weather that reminds her
of the previous disaster. Having moved to a
new area that is on higher ground, she feels

Children
Trusted neighbour

Parents (not in-laws) she is less likely to experience flooding but is

Sister aware that her shack is not well constructed

God and that she is still vulnerable in the event of
any bad weather.
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Nolwazi’s
weather journey

Before the disaster

Nolwazi received no weather warnings before the rain started.

During the disaster

She saw the rain start and thought it was normal, but the rain continued
through the night.

Her neighbours’ houses near the river started to flood.
Her sister phoned to check in because she heard about the heavy rain.
The walls of her house began falling in and she felt worried.

She gathered her children and went to stand on the side of the road
with her neighbours.

Her house collapsed with all of their belongings inside.

Top barriers

Post-disaster

Emergency services arrived 24 hours later.
They relocated her and her family to the community hall.
She was not allowed to return to the area where her house was.

Other than the clothes they were wearing, Nolwazi’s family lost all of
their belongings.

@?Nolwazi has a low level of literacy She does not have an internet-enabled

because of limited schooling.

phone or TV to get timely warnings.

X _ She does not know or trust her new She struggles to tell the difference between

H community members.

4~ bad and severe weather.

@ Her lack of financial resources limits the
actions she can take.
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PERSONA 2:
The undocumented migrant from Zimbabwe

Ti nashe FAMILY AND BACKGROUND: Eight years ago, Tinashe crossed the
Limpopo River from Zimbabwe into South Africa to look for work and
create a more stable life. He has a wife and three young children in
Zimbabwe he is trying to support. His home language is Shona and he also
reads and speaks some English.

LIVING SITUATION: As an undocumented migrant, he has struggled to
integrate in the local community. He stays in a migrant shelter provided

by a local church with 70 to 100 other men of similar age. This free shelter
provides only basic bunk beds. The ceilings and walls are covered in
corrugated zinc sheets, which often leak in the rain or become loose in high
winds. The shelter has a security guard whom Tinashe has come to trust as
a key source for local news, information and guidance.

LOCATION: JOB AND INCOME: Despite the prospect of better earning opportunities
Musina, Peri-urban in South Africa, Tinashe has struggled to find work and a stable income.
He is a piecemeal worker, seeking out daily handyman and construction

AGE: . . . .

o5 jobs. Every day, he waits with other migrants on a street corner where
years those seeking labour can request services. He earns roughly R100 per day

GENDER: but is only able to secure jobs a few times a month. As an undocumented

YEIE migrant, he does not qualify for any social support from the South African

government.

VULNERABILITIES: Tinashe has no family members with him in South
Africa and feels isolated. Despite making friends with other migrants

living in the shelter, they view each other as competition for limited work
opportunities. There have been times when Tinashe has been taken
advantage of by local residents who stole his possessions or refused to pay
him after a day’s work. When incidents like these happen, he feels unable to
seek out support from the police because of his immigration status.

DIGITAL PROFILE: Tinashe does not own a mobile phone. He previously
owned a smartphone when he was in Zimbabwe, but he sold it when
arriving in South Africa to help pay for urgent expenses. He does not have
any close friends who have a smartphone, but he occasionally borrows a
basic phone to text or call his family in Zimbabwe. He has no accesstoa TV
or radio.

KEY INFLUENCERS RISK PERCEPTION: Tinashe knows that

Musina can have heavy thunderstorms

but has never experienced a serious flood.

Moreover, the weather is usually dry in

e Shelter security guard the region. Because of his exposed living
arrangements, he is vulnerable to whatever
the weather may bring. While he knows
this is a risk, the weather feels like a minor
consideration compared to the other
challenges he faces, such as securing food
and safety. Tinashe feels disempowered to
take action should a more serious weather
event take place.

* Peers living together in
the shelter
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Tinashe’s
weather journey

Before the disaster

e Tinashe lives in a shelter with limited access to technology and
receives no formal warnings of dangerous weather.

During the disaster
When heavy rain starts falling overnight, Tinashe is unable to sleep.

His bed and limited belongings become wet as water leaks through the
roof.

If winds get stronger, those who live in the shelter often stand and
huddle together near the centre of the room as the zinc wall sheets
rattle around them.

If the rain continues for too long, the water begins to rise around the
feet of the residents. Their key focus becomes protecting their few
possessions.

Post-disaster Top barriers

. X Because he does not own a
« The migrants work together e e
8 phone, it is difficult to reach
to fix the damage to the Tinashe

shelter, but with limited

resources they often have Tinashe has no other
few options for replacing or @ communication devices,
restoring building materials. like TV or radio

Wet items are laid out to

dry in the sun, but the @ As a migrant, Tinashe
possibility of theft poses a feels stigmatised by local

residents. He does not have
close relationships with
them and does not turn to
them for help.

security issue.

Likewise, he cannot turn to
Documented vs. undocumented migrants local government officials
Although the majority of participants in the workshops ier seslsianee.

were undocumented (i.e. they crossed the border without a @4\ There are language barriers
passport and entry stamp), the project team interviewed a few \.@ that make it difficult for
documented migrants. While sharing some of the challenges him to understand local

related to language barriers and a lack of economic opportunities,
documented migrants tended to be more integrated into local
communities, having built deeper relationships with neighbours
and, at times, South African spouses. Generally, they had higher
levels of income and digital technology ownership.

information, which may be
in Venda or Afrikaans.
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PERSONA 3:
The urban youth

Mt hethO FAMILY AND BACKGROUND: Mthetho lives in Tongaat, just outside of
Durban. He still lives at home with his mother, who is the key decision-
maker of the family, and his two younger siblings. His father lives and works
in Johannesburg and is not around much. He has a girlfriend that he sees
every week, but she still lives at home with her mother.

LIVING SITUATION: Mthetho lives in his mother’s three-room shack made
of corrugated iron in a densely populated informal settlement. It has
electricity, which has been illegally wired. His mother pays for most of the
household expenses and does all the work around the house. Most days,
Mthetho is away from home looking for work, playing soccer and card
games with friends or out drinking and playing pool at the local tavern.
When at home, he will sometimes help his siblings with their homework. The
area they live in is densely populated and there is a high rate of crime.

LOCATION: JOB AND INCOME: Mthetho completed schooling up to age 17 and since
Durban, Urban then has picked up irregular work, such as gardening or washing cars.
Jobs are hard to come by. He earns around R120 a week, most of which he

AGE: . . )

23 spends on beer and cigarettes. If there is some money left over, he might
years give it to his mother for food. He receives a monthly government support

GENDER: grant of R350 from SASSA since he is unemployed.

Male

VULNERABILITIES: Mthetho is often away from his home, looking for work
or socialising with friends. He cannot always be contacted, as he sometimes
switches off his phone or loses battery. It is difficult for him to keep his

phone charged due to scheduled electricity cuts known as “load shedding”.
The structure he lives in with his family is not well built and is in a low-lying
area, putting it at high risk of flooding. Living in an urban area, he faces
higher levels of crime and more personal security risks.

DIGITAL PROFILE: Mthetho has a smartphone. He uses it for going on the
internet, scrolling on Facebook Light in data-free mode, chatting to friends
on WhatsApp, making and receiving calls, using the data-free MoyaApp to
get his SRD grants and placing sports bets online. Sometimes, he goes on
Instagram and TikTok. He spends R20 on data and R10 on airtime per week.
He might borrow money from the networks if he is low on money. There is
a TV and radio at home. He has an old laptop that was given to him by his
mother’s employer.

KEY INFLUENCERS RISK PERCEPTION: Mthetho knows that
the area is prone to some seasonal flooding
in the summer months. His home is made

Mother of materials that are not weatherproof so
he expects to experience some damage
every season. He is concerned about his

Girlfriend belongings being destroyed while he is out

due to 