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Background

Mission Statement

Early Warning System

Designing
resilient futures
for spaceship Earth
Mission

Smart Cities

Our mission is to provide climate change adaptation
strategies using space-aided technologies.
We aim to create an early warning system and
planning suggestions for vulnerable cities.
Project AWARE will tackle adaptation issues
surrounding air quality and flood management.
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Objectives

Dhaka

To identify the needs of societies that are vulnerable to
climate change
To apply the capacity of space technology to aid climate
change adaptation
To make adaptation strategies available for the benefit of
humankind

Core values
Creativity

Responsibility

Altruism
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Rotterdam

Respect

Background
Climate change is contributing
to damage and loss on a global
scale. There are a large number
of valuable mitigation strategies
in place, but few adaptation
strategies.
The AWARE project considers how
the global population can adapt
to the effects of climate change
in cities. By 2050, 68% of the
world’s population are expected to
live in cities and so adaptation in
AWAREness
these locations would have a high
impact. We focus on least developed countries as they have high
vulnerability to economic and environmental change.
We consider two main environmental hazards affecting cities:
Worsening air quality is leading to more respiratory disease and
greater demands on our healthcare systems.
The frequency and impact of flooding events will increase in the
coming years.

Risk Level of Increased Flood Damage
Present
(2030-2040)

Asia

(2080-2100) 2°C
(2080-2100) 4°C

Very Low

Medium

Very High Risk Level

Present

Europe

(2030-2040)
(2080-2100) 2°C
(2080-2100) 4°C
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High Adaptation

Current Adaptation

Background

This project focuses on adaptation to climate change, to adjust
to actual or expected effects.

Microparticles

Acid
Rain

Nitrogen
Oxides

Smart Cities

Adaptation:
Managing the Unavoidable

Early Warning System

For the purposes of AWARE, climate change refers to changes
in the state of the climate due to natural and both direct and
indirect human effects.

CO2

Economic
Wealth

Air
Pollution

SO2

Urban
Populations

Rising
Temperatures

Dhaka

River
Level
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O3

Precipitation

Sea Level
Rise
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Rotterdam

Infrastructure

Integrated Early Warning System
Project AWARE proposes an integrated early warning system as a
solution. This will make vulnerable cities more resilient to the impacts of
air pollution and flooding.

Space- and groundbased data are integrated
to provide accurate
information. This data is
used as the basis for the
integrated early warning
system (iEWS) aided by
artifical intelligence (AI).
iEWS uses real-time
atmospheric information
to forecast air quality and
flood risks.

The supervised AI
system analyzes
real-time data.

Air Quality
Atmospheric chemical
and physical composition
are measured
continuously. iEWS can
model a hazardous event
to inform users on the
size, shape, chemical
composition, and altitude
of the pollutant cloud.

Flooding
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Altimetry, deep sea
pressure, rainfall,
and water vapor
measurements are used
for flood monitoring.

The iEWS is a modular system with
the possibility for future expansion
to include other climate change
hazards and adaptation tools.

Background
Early Warning System

The iEWS will specifically monitor areas
of concern in instances where flooding
or pollution events are predicted.
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Smart Cities

The iEWS
provides alerts
to the population
through mass
media such as
radio, internet and
television.
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Rotterdam

Web-based applications will provide
more detailed information, such as
a real-time map of the event and
evacuation routes.

Dhaka

Affected
individuals are
also contacted
via phone alert
notifications,
which will advise
on any immediate
actions to be
taken.

Smart Cities
With the trend towards smart cities and
urbanization of the world’s population, the
iEWS can be integrated as cities develop.
We chose lampposts as an essential
fixture in urban environments that will be
replaced over time as they reach the end
of their life.
With this in mind, it is cheaper to target
these replacements rather than more
costly solutions such as city planning or
building infrastructure.

We will use electrochromic coating, a spin-off space
technology, which can be applied to lampposts to
communicate the risk levels for air quality and flooding to the
public. This coating changes color with differing input voltage
causing changes in the radiation profile. Some satellites use
electrochromic coating for thermal regulation.

In the event of a flood emergency, its
colors can indicate evacuation routes
Lampposts are connected to each
other via the Internet of Things

Future Development
The iEWS can be connected to city
infrastructure to enable real-time
management, for example redirecting
traffic away from hazardous areas.
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Background
Moderate

High risk groups should reduce
outdoor activities

Low
Very
High

Optimal
air quality
for outdoor activities
Avoid outdoor
activities

High

Low

Consider reducing outdoor activities
Take immediate action and
prepare for evacuation
High risk groups should reduce
outdoor yourself
activitiesand your surroundings
Prepare
for possible ﬂoods
Optimal air quality for outdoor activities

Low

Stay informed and AWARE

High

Take immediate action and
prepare for evacuation

High
Moderate
Medium

Smart Cities

Consider reducing outdoor activities
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High

Avoid outdoor activities

Water Level Risk Indicator

Low

Prepare yourself and your surroundings
for possible ﬂoods
Stay informed and AWARE

Dhaka

Medium
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Rotterdam

Very High

Early Warning System

Air Pollution Index Indicator

AWARE
AWARE Foundation
To cooperate with clients and partners on a national and international
level, we consider incorporating AWARE as a non-profit organization.
The foundation will be established
in a country chosen for its stable
and neutral political position.
Our non-profit organization is
community centered to attain
maximum benefit for society.
AWARE has the intention to
expand globally.
The most expensive part of the
iEWS, the space segment, is
already established and makes it
possible to implement low-cost,
high-return solutions.
Implementation of smart city
lampposts will raise public
AWAREness of the iEWS in daily
life and familiarize them with the air
quality and water level indicators.
Communication methods and
outreach to community will be
specific to each city.

Founding

Non-proﬁt
Organization

Employees
(paid)

Board
3-5 people
(unpaid)

Timeline of Organizational Spending
R&D
Overheads
Salaries

Implementation
of iEWS
Education and Training
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Background

Summary
Core Concepts

Early Warning System

AWARE uses space technologies to provide climate change
adaptation solutions for two main hazards - air pollution and floods. As
urbanization is increasing, our focus on cities becomes more important.

Smart Cities

Our solution integrates space-based observations and ground based
sensor data to create an integrated early warning system. It raises
AWAREness, provides tailored solutions to adapt to climate change,
improves urban planning, and is integrated into future smart city
infrastructures. Our lamppost design meets these goals by using space
spin-off technologies.

Case Studies

Dhaka

Implementation of
smart cities concept
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Rotterdam

Maintenance and
operational costs
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We present two case studies of cities in river deltas at high risk of
flooding and air pollution - Dhaka, Bangladesh (a least developed
country), and Rotterdam, The Netherlands. Rotterdam is used for
possible pilot projects to introduce and validate advanced concepts
before deploying them to cities in other countries.

Case Study - Dhaka, Bangladesh
Basic Facts
Population 18.9 million
4th most densely populated city
in the world
Dhaka suffers from air pollution
and floods frequently
2nd least liveable city in the
world

Situation
A major source of air pollution
is the production of 3.5 billion
bricks per year, using energyinefficient technology, coal and
agricultural waste as fuel
Monsoon rainfall makes the city
prone to regular flooding
Lack of adequate infrastructure
City utilizes a ground-sensor
based EWS for floods

Our Tailored Solutions I
Precipitation monitoring is most important for
Bangladesh to plan adaptation strategies.
Our real-time system is based on
accurate modeling and AI.
This enables efficient decision
making and dissemination of
information for updates to the
community.
We provide a space-aided
early warning system for
both air pollution and flood.
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Background
Smart Cities

Early Warning System

Average Air Quality Index (2015-2017) and Rainfall (1958-2007) for Dhaka
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Our Tailored Solutions II
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Rotterdam

Dhaka

Improving adaptive city planning with remote sensing data
Adding another layer of security for disaster risk reduction
Decreasing response times to help people evacuate hazardous areas
prior to events taking place
Taking into account the correlation between precipitation and air
quality

Case Study - Rotterdam, The Netherlands
Basic Facts
Population 640,000
Two-thirds of The Netherlands is
below sea level
Rotterdam is the largest port in
Europe
Air quality is a national issue

Situation
Densely populated areas along the sea coast cannot be evacuated in
time
Netherlands Flood Early Warning System Rivers (FEWS Rivieren) and
the European Flood Awareness System (EFAS)
The NL-Alert cellular broadcasting system allows all mobile phones in
a specific geographic area to be reached by SMS
Developing smart city initiatives to make itself climate-proof
Part of the 100 Resilient Cities building solutions to global issues
Adaptation plans such as
advanced dykes, water
drainage areas and floating
buildings
Air quality monitoring, based
on ground sensors, is present
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Background

Our Tailored Solutions

Early Warning System

Prediction
system from
satellite &
ground
sensors
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Indicate
evacuation
routes in
case of
ﬂoods

Dhaka

Air quality &
ﬂood iEWS

Smart Cities

Smart
City
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Rotterdam

Raise
AWAREness
for air quality &
ﬂood risk

Space-Aided Climate Change Adaptation

Agne Serpytyte
Akilan Arokiaswamy
Anastasia Kokori
Andrés Pérez Fraguas
Anisha Rajmane
Caley Burke
Ciara Deering
Cory Taylor
Feng Wu
Gao Yushan
Guiling Bao

Sponsored by:

Hang Yi
Rajat Arora
Joanna Ruiter
Ram Salagame Nagabhushana
Kai Guo
Shengyong Tang
Kelly Mulvay
Sudhakar Reddy Chintala
Laurent Hetru
Tom Meinert
Liad Yosef
Tyosoo Hagher
Liujia Shi
Véronique Mazzella B. Koken
Mina Konaka
Wang Zhanchuan
Nyamkhuu Tsoodol
Yair Shimron
Omar Amin Abbass Saal
Yinghong Luan
Pascal Kringe
Yuyang Shao

