FROM INSIGHT TO ACTION

From Space Data
to Flood Resilience

Using Earth observation and the RIIS
PIE model to understand impacts on
People, Infrastructure and the
Environment



What do we actually need to

When a major hazard occurs, decision-makers ultimately need Y
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Space gives us the scale

Earth observation allows us to repeatedly observe large areas and understand how landscapes are changing. But satellite
imagery alone does not provide the decision.
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A satellite can tell us where flooding has occurred. The economic question is: who and what is in its path,

what is likely to be affected next, and what decisions can we make before the impact occurs?



The PIE Framework

The RIIS PIE framework moves the
analysis beyond mapping the
physical hazard to understanding
its consequences.

Earth observation (EO),
eographic information systems
GIS) and hazard modelling are

integrated to determine not only

where an event could occur, but
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Together, these layers connect hazard, exposure and consequence, transforming geospatial data into

intelligence that can support preparedness, mitigation and emergency response.




From framework to application
What happens if a TSF fails?

At a mine in Limpopo, South Africa, RIIS
applied geospatial risk intelligence to
assess the potential consequences of a
tailings storage facility (TSF) breach. In
this case, flooding was not driven solely
by extreme rainfall:

The initiating event was the failure of a
dam containing a large volume of stored
material, releasing it into downstream
communities and environments.

While conventional flood-risk
applications often focus on rainfall-
driven flooding, damaging inundation
can have multiple triggers, including
dam and infrastructure failure, as well as
cascading natural hazards.

Recent disasters globally have reinforced
the need to consider the risk posed by
large bodies of stored water or material
located upstream of communities and
critical infrastructure.

The trigger may change, but the impact-analysis framework remains the same: understand the hazard,
identify what is exposed, and quantify the consequences for people, infrastructure and the environment.




From modelling the hazard

The breach simulations established the potential inundation extent,
depth, velocity and arrival time under different scenarios. These outputs | |
were then integrated with Earth observation and geospatial datasets to Ul RSN NSS
determine what lay within each potential impact footprint. R RPN T

Breach scenarios were used to determine the potential inundation
footprint, including flood depth, velocity and arrival time.

Earth observation and geospatial data provided information on
settlements, buildings, land use and environmental features within the
surrounding landscape.

The hazard footprint was intersected with the PIE layers to identify the
people, infrastructure and environmental assets potentially exposed.
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Integrating EO and geospatial intelligence tells us what that

journey could mean on the ground.




From inundation extent
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A flood footprint becomes decision intelligence when we can quantify who is exposed, what is at risk, and
how much time there is to respond.




Risk is dynamic

Archived satellite imagery from 1990-2020 was used to examine how residential development had changed around the
mining area and to inform future population-growth scenarios.

The two growth scenarios used in the assessment were and , allowing the analysis to explore how continued
development could alter the number of people exposed to a future breach.
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Space-based data becomes allows us not only to map today’s exposure, but to observe how the
landscape has changed and use that evidence to anticipate where tomorrow’s risk may emerge.




The value is not the map

Knowing the inundation extent alone was insufficient; decision-makers also needed to understand where people were
located, how quickly the hazard could reach them, which assets were exposed, and how the risk could change over time.

Use arrival time + population at risk + hazard severity to identify commmunities requiring the earliest intervention.

Identify exposed water, energy, transport, residential
and commercial infrastructure and prioritise
contingency measures.
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Earth observation becomes operationally valuable when it changes what happens before the disaster —

where we intervene, who we prioritise, what we protect and how early we act.



THE TRIGGER CHANGES

RAINFALL-INDUCED FLOODING : , TSF BREACH-INDUCED FLOODING i 4 EXTREME WEATHER-INDUCED FLOODING

Extreme or prolonged rainfall . Failure of a tailings storage facility \ Events such as hurricanes, tropical cyclones
overwhelms natural and urban drainage releases large volumes of water and = and storm surges cause coastal and inland
systems. mine waste. ] flooding.
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Open and accessible EO data can provide the observational layer. The real capability comes from combining that
space-derived information with local knowledge, hazard modelling and decision-making systems.




From space capability
To economic resilience

The value of Earth observation is not confined to the space sector. The same underlying capability can support decisions
across mining, agriculture, infrastructure, disaster management, environmental management, insurance and urban

development.

For developing countries, where a single disaster can simultaneously affect communities, productive assets, infrastructure
and ecosystems, this creates an important opportunity: one space-enabled capability can support multiple sectors and
multiple public-policy priorities.

Space applications
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Better risk intelligence
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Earlier + better decisions
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Reduced disruption & losses
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Greater socio-economic resilience

The economic value of a satellite application is realised on the ground — when better information protects lives,

livelihoods, productive assets and the systems on which economies depend.




The opportunity for emerging nations

Build around local context

EO becomes significantly more useful when combined with hazard models, local assets, population, infrastructure and
environmental information.

Move from projects to capability

The opportunity is not another static risk map. It is a repeatable capability to observe change, reassess exposure and
support decisions over time.
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Continue the conversation

NCl ndi MtethWCI Works at the intersection of Earth

] observation, geospatial
Data Science CoELlead  analytics, innovation and space

Engagement Manager ecosystem development in
Africa.

nandi.mtethwa@riis.africa

She leads the RIIS flood risk
intelligence work from concept
through development, including
the application of the RIIS PIE
model to assess flood impacts
across People, Infrastructure
and the Environment.

She also leads the Africa Earth
Observation Challenge (AEOC),
supporting the development
and uptake of EO-enabled
innovation across Africa.
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