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Why AI for cities makes SENSE?



Mira, Portugal Cascais, PortugalVila Nova de Gaia, Portugal

BECAUSE we need to quantify and avoid infrastructure losses due to mean and extreme sea-level rise!

AI for cities makes SENSE



BECAUSE we need to acknowledge, preserve and restore the ecosystem services provided by nature!

AI for cities makes SENSE



BECAUSE we need to better predict and prevent excess deaths and hospital admissions due to extreme temperatures!

AI for cities makes SENSE



How AI for cities makes SENSE?



Leverage OPEN DATA and DATA-DRIVEN METHODS to overcome the spatial scale DEFICIT, providing:

ADDED-VALUE FORECASTS

MORE PRECISE RISK ASSESSMENT INPUTS

SCENARIO-MAKING TOOLS

WHAT?

The Solution

Cartography

Observation
s

Forecast

+Intelligence

Terrain, Limits, 
Infrastructure

Sensors, IoT

Background 
conditions, 

Climate 
Change

Informed decision-
making
 What?
 When?
 WHERE?

Integration

Artificial 
Intelligence

User-friendly 
Interface



Climate Stripes Methodology by Professor Ed Harris and Image Sourced from Climate Central



YESTERDAY
[reanalysis: observing 
relationships, modelling effects]

TOMORROW
[climate projections: 
assess alternative 
scenarios]

TODAY
[weather forecasts: predicting impacts]

OUR CHOICES

WHAT?

The Solution



YESTERDAY
[reanalysis: observing 
relationships, modelling effects]

Source s:
http s:/ /www.e p a.g ov/he atisland s/ le arn-ab out-he at-island s
O live ira A, Lop e s A, Corre ia E, Niza S, Soare s A. He atwave s and  Summe r Urb an He at Island s: A Daily Cycle  Ap p roach to  Unve il the  Urb an 
The rmal Sig nal Chang e s in Lisb on, Portug al. Atmosp he re . 2021; 12(3):292. http s:/ /d o i.o rg /10.3390/atmos12030292

UTS daily cycle stages UTS signal

1 1. Nocturnal stable UHI Positive

2 2. Morning transition to UCI Positive to negative transition

3 3. Diurnal Peak UCI Negative

4 4. Afternoon transition to UHI Negative to positive transition

5 5. Late Afternoon peak UHI Positive

6 6. Evening stabilizing UHI Positive
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There is a ~2hour lag between the Rural and Urban 
Sites.
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There is a late afternoon Wind Speed Peak.

Non-HW Days HW Days



Both contribute to the UTS Late Afternoon Peak?
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Source s:
O live ira A, e t al. (2021). An urb an climate -b ase d  e mp irical mod e l to  p re d ict p re se nt and  future  p atte rns o f the  Urb an The rmal Sig nal. 
STO TEN. 790. http s:/ /d o i.o rg /10.1016/j.scito te nv.2021.147710

WHAT?

The Solution



Source s:
O live ira A, e t al. (2021). An urb an climate -b ase d  e mp irical mod e l to  p re d ict p re se nt and  future  p atte rns o f the  Urb an The rmal Sig nal. 
STO TEN. 790. http s:/ /d o i.o rg /10.1016/j.scito te nv.2021.147710

WHAT?

The Solution

YESTERDAY
[reanalysis: observing 
relationships, modelling effects]

TOMORROW
[climate projections: 
assess alternative 
scenarios]

TODAY
[weather forecasts:
predicting impacts]

Monotonic?



In-situ stations:

Integrated Surface Database 
(ISD)
Cascais Municipality

Sintra-Cascais 
Natural Park

Tagus Estuary

Agriculture

Urban Parks

In-situ stations:

Integrated Surface Database 
(ISD)

Urban Land 
Cover

Urban 
Sprawl

Sea-land breezes

Fe w O b se rvations

WHAT?

The Solution



In-situ stations:

Integrated Surface Database 
(ISD)
Cascais Municipality
Citizen Stations: existing
Citizen Stations: QA

Le ss Re liab le  O b se rvations

WHAT?

The Solution



Coarse r Me teo  Data

WHAT?

The Solution



Downscaled  Me teo  Data

WHAT?

The Solution



Lisbon, during a heatwave day 
17th of July 2020, at 6 p.m.



TREE COVERED 
PARK

LOWER DENSITY 
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AREAS
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29°C
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Lisbon, during a heatwave day 
17th of July 2020, at 6 p.m.



Implementation of the air temperature ML model in 
Denmark: (a) available citizen-owned stations, (b) DANRA 
reanalysis with 4km resolution, (c) downscaled forecasts to 
200m grid. These results are now under fine-tuning and 
validation, in the scope of ESA CLIM4cities.

WHAT?

CLIM4cities is under a programme of, and funded by, the European Space Agency.
Views expressed do not reflect the official opinion of the European Space Agency.

WHAT?

The Solution



Naples Chicago

Cape TownSantiago Chile

WHAT?

The Solution



WHAT?

The Solution



How much coole r/warmer a 
ne ig hb ourhood  is, comp ared  
to  the  long -te rm ave rag e  
climate?

How extreme  is the  heat (co ld ) 
in a g iven ne ig hb ourhood , 
comp ared  to  the  local 
temp e rature  rang e?

Which are  the  cooling  (heating ) 
acclimatization need s, in each 
ne ig hb ourhood ?

32

WHAT?

The Solution



BECAUSE we need to comprehend interactions in order to prevent the impact of multi-hazard risks!

AI for cities makes SENSE



c o la b a t la n t ic .c o m in fo @ c o la b a t la n t ic .c o m@ c o la b a t la n t ic
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