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Environmental Monitoring and Climate Resilience

From climate change to biodiversity loss, environmental challenges are so complex that tackling 
them demands new levels of data analysis and predictive capability. AI is increasingly critical in 
monitoring environmental conditions, modeling future scenarios, and guiding climate resilience 
strategies. 

AI has enabled exceptional accuracy for a new climate modeling and weather forecasting project 
being developed by G42 and NVIDIA1. With the ability to analyze over 100 petabytes (equivalent to 100 
million gigabytes) of data, the AI-empowered solution can accurately gauge weather conditions down 
to an area as small as a single square meter. This short-term weather forecasting is of invaluable aid 
to farmers and smart agriculture planners; armed with accurate, predictive knowledge of weather 
conditions they can make the best decisions on crop choices, yield expectations, maintenance 
procedures, direct interventions, and more.

The longer-term insights unlocked by AI in this space may be of even greater value. The growing 
range of AI-based solutions can model climate risk, an essential consideration for stakeholders as 
diverse as smart city planners, emergency response agencies, real estate groups, insurance firms, 
and countless others. Gaining a clearer understanding of climate-related risks can allow such 
stakeholders to implement appropriate safeguards and solutions before disaster strikes, price their 
services and assets more effectively, and generally mitigate said risk rather than waiting for the 
damage to occur. The heightened capabilities of AI in this area brings the added bonus of prompting 
action on climate resilience. “If people understand the true extent of the risk they face, they’ll be more 
willing to invest resources to lessen it,” one committee member theorized.

AI-driven early warning is making communities safer against floods, storms, and droughts. By 
training models on decades of hydrological data and weather forecasts, for example, scientists have 
dramatically improved flood prediction accuracy for vulnerable regions. Equally, understanding the 
extent and likelihood of flooding allows communities to develop the appropriate infrastructure to 
protect themselves. A large-scale drainage system might cost $3 million or $30 million – by 
understanding the risk and choosing a suitable solution, companies and communities can give 
themselves adequate protection while saving millions of dollars.

However, AI still faces challenges with models that are only as good as the data and assumptions fed 
to them. Technology must augment human intelligence, not replace it. When it comes to climate 
resilience, AI should empower local communities and planners with better information, while local 
knowledge and leadership guide the ultimate response.

AI isn't limited to the carbon emissions space; it is now plugged into the 
wider sustainability industry. A lot of climate risk analytics platforms 
are now quantifying what is the financial value of the risk that you might 
be facing, such as rising sea levels or the chance of flooding across a 
certain time horizon. The really sophisticated solutions can tell you the 
minimum, the mean, and the maximum expected financial exposure your 
asset will face from a specific climate risk.
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Sustainable Urban Design and Smart Cities
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When it comes to sustainable cities, examples abound of cities using AI to optimize traffic light timing, 
manage public transit routes based on real-time data, or control building heating/cooling systems for 
maximum energy efficiency. However, technology should serve people and the planet, not the other 
way around. Emerging AI tools are best used to guide urban planners towards outcomes that enhance 
the liveability and enjoyment of a city, rather than ignoring the human context for the sake of pure 
efficiency alone.

Data-driven approaches such as digital twins of cities, virtual models continuously fed with real-time 
sensor data on everything from traffic flow to air quality to energy use, are moving smart city 
concepts from buzzword to tangible results. A city can pre-emptively adjust operations (like diverting 
traffic from a flooded road or ramping up cooling in a heatwave) to improve resilience and efficiency.

Yet, “smartness” is not measured by the number of sensors and gadgets deployed, but by the 
quality-of-life improvements the system produces. Some past smart city initiatives have chased flashy 
innovations without a coherent vision of how they make life better for citizens. Human-centric design 
must remain at the core of innovation, a concept echoed across several ADSW Advisory Committees. 
“You have to ask: does this AI system or technology address a real user need? Does it make the city 
more liveable, equitable, and sustainable for its residents?” said one committee member. This 
emphasizes how public adoption is the linchpin of success. Co-designing solutions with community 
input, pilot-testing them in diverse neighborhoods, and ensuring accessibility for all ages and abilities 
were recommended to keep smart city efforts grounded in peoples’ real experiences.

AI also has a role to play in integrating nature and cultural context into urban design, allowing 
forward-looking cities to blend technology with green spaces and respect for local heritage. AI 
algorithms can identify where to plant urban forests for the best cooling effect, or how to design 
public spaces that encourage walking and social connection. 

AI can support the conservation of the “DNA” of traditional architecture and urban layouts. Abu Dhabi, 
for example, uses AI platforms to marry traditional wisdom with modern digital optimizations, 
allowing for the urban environment to be both cutting-edge and rooted in its unique heritage. Masdar 
City, a key urban development project in Abu Dhabi, incorporates AI in its infrastructure to create a 
sustainable, smart city. AI is used to optimize energy use, monitor traffic, and manage waste, while 
the city’s layout and architectural design are rooted in traditional Arabic principles like wind towers 
(known as barjeels) and shaded courtyards, blending modern efficiency with cultural heritage.

Another notable project is BiodiverCity in Penang, Malaysia, designed by Bjarke Ingels Group.5 This 
development aims to transform mudflats into eco-friendly islands, featuring mixed-use developments, 
cultural venues, and recreational areas. The design incorporates traditional local architecture and 
sustainable practices, including renewable energy sources and resilient infrastructure adaptable to 
climate change.
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When it comes to sustainable cities, examples abound of cities using AI to optimize traffic light timing, 
manage public transit routes based on real-time data, or control building heating/cooling systems for 
maximum energy efficiency. However, technology should serve people and the planet, not the other 
way around. Emerging AI tools are best used to guide urban planners towards outcomes that enhance 
the liveability and enjoyment of a city, rather than ignoring the human context for the sake of pure 
efficiency alone.

Data-driven approaches such as digital twins of cities, virtual models continuously fed with real-time 
sensor data on everything from traffic flow to air quality to energy use, are moving smart city 
concepts from buzzword to tangible results. A city can pre-emptively adjust operations (like diverting 
traffic from a flooded road or ramping up cooling in a heatwave) to improve resilience and efficiency.

Yet, “smartness” is not measured by the number of sensors and gadgets deployed, but by the 
quality-of-life improvements the system produces. Some past smart city initiatives have chased flashy 
innovations without a coherent vision of how they make life better for citizens. Human-centric design 
must remain at the core of innovation, a concept echoed across several ADSW Advisory Committees. 
“You have to ask: does this AI system or technology address a real user need? Does it make the city 
more liveable, equitable, and sustainable for its residents?” said one committee member. This 
emphasizes how public adoption is the linchpin of success. Co-designing solutions with community 
input, pilot-testing them in diverse neighborhoods, and ensuring accessibility for all ages and abilities 
were recommended to keep smart city efforts grounded in peoples’ real experiences.

Achieving better smart city design and tangible outcomes through AI requires cross-sector 
collaboration (urban planners with technologists with community leaders) and an emphasis on 
governance. Cities can use AI to become not just “smarter” in the technical sense, but greener, more 
liveable, and more inclusive, without trampling on the past.

AI also has a role to play in integrating nature and cultural context into urban design, allowing 
forward-looking cities to blend technology with green spaces and respect for local heritage. AI 
algorithms can identify where to plant urban forests for the best cooling effect, or how to design 
public spaces that encourage walking and social connection. 

AI can support the conservation of the “DNA” of traditional architecture and urban layouts. Abu Dhabi, 
for example, uses AI platforms to marry traditional wisdom with modern digital optimizations, 
allowing for the urban environment to be both cutting-edge and rooted in its unique heritage. Masdar 
City, a key urban development project in Abu Dhabi, incorporates AI in its infrastructure to create a 
sustainable, smart city. AI is used to optimize energy use, monitor traffic, and manage waste, while 
the city’s layout and architectural design are rooted in traditional Arabic principles like wind towers 
(known as barjeels) and shaded courtyards, blending modern efficiency with cultural heritage.

Another notable project is BiodiverCity in Penang, Malaysia, designed by Bjarke Ingels Group.5 This 
development aims to transform mudflats into eco-friendly islands, featuring mixed-use developments, 
cultural venues, and recreational areas. The design incorporates traditional local architecture and 
sustainable practices, including renewable energy sources and resilient infrastructure adaptable to 
climate change.

New isn’t always better; we don’t want to tear down a city’s heritage and 
replace it with something unrecognizable in the name of progress. Besides, 
Abu Dhabi has architectural styles and features from the 70s that are much 
more sustainable than some modern buildings. You cannot leave culture 
out of the picture – work with it to preserve a city’s identity while 
improving its sustainability.
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About Abu Dhabi Sustainability Week 

Abu Dhabi Sustainability Week (ADSW) is a 
global platform supported by the UAE and its 
clean energy leader, Masdar, to address the 
world’s most pressing sustainability challenges 
through crucial conversations accelerating 
responsible development and fostering 
inclusive economic, social and environmental 
progress.  

For more than 15 years, ADSW has convened 
decision-makers from governments, the private 
sector and civil society to advance the global 
sustainability agenda through dialogue, 
cross-sector collaboration and impactful 
solutions. Throughout the year, ADSW 
conversations and initiatives facilitate 
knowledge sharing and collective action that 
will ensure a sustainable world for future 
generations.  

About the World Future Energy Summit

The World Future Energy Summit is the leading 
global event for clean energy and 
sustainability, bringing together innovators, 
business leaders, policymakers, and investors 
to turn ambition into action.

Over three days, the international exhibition 
and conference addresses the most pressing 
challenges of our time—clean energy, climate 
change, sustainable cities, water security, 
waste management, green finance, and the 
transformative power of artificial intelligence.

By uniting almost 42,000 attendees from public, 
private, and non-profit sectors, it serves as a 
critical bridge between bold policy and 
real-world solutions.

abudhabisustainabilityweek.com worldfutureenergysummit.com

@worldfutureenergysummit
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