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Where do the benefits happen ? UKCEH esa

Our planet. Decoded.

* Differs for every ecosystem
service
(both in scale & directions) 3

* Benefits are location- L e )
specific Biodiversity — global

* Models can quantify these ey
benefits

Jones et al. (2022) Nature-
based Solutions 2, 100040
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Dakar, Senegal - Modelling '
PM, - removal by urban trees K&l OurplnetDocoted. o 7
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HPC air quality
model (EMEP)

Reduction in PM2.5 concentration
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- High : 48.8584

- Low : 40.3448

https://esa-worldcover.org/en
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Medellin — Assessing Gl benefits through ummda
a vulnerability lens '

Considerations
 Who benefits ?

 What do we mean by
urban ?

 administrative boundaries

* morphology

Models used:

 Air pollution removal by trees’

« Aggregate cooling at city level by
green and blue infrastructure’?

» Accessible greenspace’

Pontlfimaﬂ
Bolivariana

© ' Open Street Map -,

R
W .
-

! Fletcher et al. (2020) Demand mapping for
urban green infrastructure.

https://doi.org/10.1016/j.scitotenv.2021.147238

2 Jones et al. (2025) Economic value of hot-day
cooling provided by urban GI.

https://doi.org/10.1016/j.ufug.2024.128212
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Sentinel-2a True Colour
Image (TCl)
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https://doi.org/10.1016/j.scitotenv.2021.147238

Medellin — Findings ## UKCEH @@ esa

Our planet. Decoded.

* Importance of location
within a city

Patterns of demand can
be very different

Existing greenspace TQE - @ " N

. . & N—
serves populations in | High green - All green
different ways P Wiz 5

Pressure Demand Supply

Population

Heat

Heat Weighted Supply
Pressure Demand |

Cooling
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Chengdu — Spatial
prioritisation for Gi

Satellite data
combined with
population and ES
models

Calculate current
benefits

Assess areas of
maximum
opportunity

Informs spatial
prioritisation
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UKCEH geesa

Worldcover

SICHUAN ACADEMY OF
ENVIRONMENTAL SCIENCES
(SAES), CHINA

Current
PM, 5

removal

PM2.5 Change (ug/m°)

7.32
5 30 Kilometers
0.61

PM, s
removal
opportunity

Integrated
opportunity

PM2.5 Removal Opportunity Index}
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Combined Potential Index

ilometers

Current
cooling

Cooling (°C)
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Cooling
opportunity
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B MEMBER OF BASQUE RESEARCH
& TECHNOLOGY ALLIANCE

cna @esa ;

Land Surface 1

=3
Logrono, Spain =
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 (

w1
W2 e

w3
w4

Simple — straightforward approach WS
W6

w7 [2019-2023]

current (2019-2023) thermal behaviour of the
city as well as its evolution over time, using
seven 5-year windows.

This information allows to spatially
characterize areas with higher surface
temperatures (hazard)

Bechtel, B. (2012). Robustness of Annual Cycle Parameters to Characterize P ' \ _1’
the Urban Thermal Landscapes. IEEE Geoscience and Remote Sensing YAST (°C)
Letters, 9(5), 876-880. https://doi.org/10.1109/LGRS.2012.2185034




climate hazards.

Indicator_2021-Census

Domain

Social Vulnerability map

Dimension

Boys under 5 years of age

Girls under 5 years of age

Men over 75 years of age

Women over 75 years of age

People with a disability preventing work

Dependants Rate
Children per family

Built-up surface fraction

Buildings height

Building-street aspect ratio

Impervious

Water bodies

Tree canopy fraction

Grass fraction

Age

Age

Age

Age
Health
Mobility
Mobility

Urban morphology

Urban morphology

Urban morphology

Physical environment

Physical environment

Green infrastructure

Green infrastructure

Sensitivity
Sensitivity
Sensitivity
Sensitivity
Sensitivity
Adaptive Capacity
Adaptive Capacity

Adaptive Capacity

Adaptive Capacity

Adaptive Capacity

Adaptive Capacity

Adaptive Capacity

Adaptive Capacity
Adaptive Capacity

vulnerabilidad sodial
Extremely High Il
Very High
Relatively High
Average

Relatively Low

Very low

Extremely Low |
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Integration of heat & vulnerability assessments

tecnal:a
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esa

Logroio, Spain

strategic heat plan to combat heat waves
with a preventive protocol and investments
to create ‘climate islands’ starting in 2025 .

Increasing urban canopy through
new tree planting

Sun protection for recreational
spaces in the city

Water misting in pedestrian areas
Water infrastructure such as
fountains, water features, water
sheets, and water curtains
Creation of new parks

Heat Hotspots (Logroio) A

Social Vulnerability A
Hotspots (Logrofio)

" M

LST 2019-2023
Bxtremely high 0 0s 1km
Very high
rgh

The map & Crested based on & series of Dhermal data soquired Over the kst 5 years (2019-2023) by the Landsat § eanh
BuTeatior wtrlir - whch slomt VLN G e Termal Briaveur of Gferert Lrban areas in L

of 5008 vunerabity 10 extreme heat (SVI

Heat & Social Vulnerability Hotspots

The map is created %0 highlight hotspots characterized by both high LST (extromely hgh, very high, and high) ir.d vo» V] (extremely high, very high, and
refatvely Migh) i Logrofio

Social Vulnerability (SVI)
Extremely Mgh
Very Mgh
Relatively Hgh

Sockd Vinerabity Index consdenng Gata from the INE national census (2021) and Copermious Gat3 10 0RENn 3 single ndex

A

Landcover of LST & SVI Hotspots

B Contmuous Urbae fabric (S.L > 80%)

B Duscontinuous Dense Urban Fabec (SL.: S0% - 80%)

B Dscontinuous Medium Density Urban Fabnc (S.L: 30% - S0%)
Descontinuous Low Density Urtan Fabeid (S 10% - 30%)
Dscontinuous very low density wban fabric (S.L. < 10%)

B Industrial, commercl, public, miltary and private unts

W Fast ransit roads and associsted land
Other roads and associated land

B Ralways and associated land
Construction stes

B Land without cusrent use
Groen urban 2 oas
Sports and hewas ¢ faoities.

NSe Les iraas) 2oy,
Pastures


https://logrono.es/-/el-ayuntamiento-activa-un-plan-estrategico-ante-olas-de-calor-con-un-protocolo-preventivo-e-inversiones-para-crear-islas-climaticas-a-partir-de-2025
https://logrono.es/-/el-ayuntamiento-activa-un-plan-estrategico-ante-olas-de-calor-con-un-protocolo-preventivo-e-inversiones-para-crear-islas-climaticas-a-partir-de-2025
https://logrono.es/-/el-ayuntamiento-activa-un-plan-estrategico-ante-olas-de-calor-con-un-protocolo-preventivo-e-inversiones-para-crear-islas-climaticas-a-partir-de-2025
https://logrono.es/-/el-ayuntamiento-activa-un-plan-estrategico-ante-olas-de-calor-con-un-protocolo-preventivo-e-inversiones-para-crear-islas-climaticas-a-partir-de-2025
https://logrono.es/-/el-ayuntamiento-activa-un-plan-estrategico-ante-olas-de-calor-con-un-protocolo-preventivo-e-inversiones-para-crear-islas-climaticas-a-partir-de-2025

Thermal Comfort maps tecnal
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UTCI (13:00 UTC)
- . 215-2
Santander, Spain - 23244
- 24.4-259
; T3siitaeess > =273
A - "

27.3-288
28.8-30.3
L7

More complex approach - Al based - e

36.1

Thermal comfort mapping based on a hybrid framework that integrates
mesoscale modelling with an artificial intelligence (Al)-based emulator of
Tmrt to efficiently produce high-resolution UTCI- maps.

Precicied UTC! hghest hast sbess cay
Fouy peadctions for 2000-08-24 1300 UTC of UTC! for dlewnt 152

GEOSPATIAL INFORMATION
To calculate the urban parameters required by the
Al model

Green infrastructure T4. CALCULATE HEAT STRESS

DEM DSM CDSM CORINE -landcover The Tmrt values are calculated for
each cell for the 24 hours based on

the trained Al model and the UTCI

distribution based on of air
temperature, relative humidity,

URBANIMORPHOLOGYIMETRICS wind speed, and Tmrt as inputs

Cell-level urban form descriptors derived from
authoritative geospatial datasets

100 m




Identification of shelters to combat high teM‘pératures tecnal-a @esa

SEAR
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Thermal Comfort Thermal Comfort
(CURRENT (FUTURE PRESSURE)
PRESURE)

Number of hours of thermal

CURRENT OFFER
(urban capacity to
offer comfort spaces)

CURRENT DEMAND i e GRS | FUTURE DEMAND
(Vulnerable population/ NEEPETZ50 N
critical buildings)




Advantages of incorporating data products into models

esa

i UKCEH

Our planet. Decoded.

« Mapping of pressures (heat etc.)

« Model the services provided by Gl 2
 Run scenarios — the future look Land tecnalk:a
« Social & equity assessment cover |

e Can feed into economic valuation
« Bespoke analysis Heat

« Better spatial prioritisation and decision-making

Population

Air pollution

rrrrrrr
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Data and methods for Gl analysis

Useful data sources
* Geology
Hydrology Land cover

categories
= Tree ocover

Climate = Shabland

Crassland
Crogland

Land cover and land use Buill up

Bare'sparse vegelation
Parmananl waler bodies

E CO lo gy Hersoeous wela
Socio-economic development
Mobility and recreation

Current
Density

N Very low
Methods for mapping and assessment e
2] ::::hlgh

M Ecological source area

E=EEREEEE + THE EUROPEAN SPACE AGENCY



Handbook on Green Infrastructure Planning

Rehwaldt Landscape Architects

An offer of help ...

We are offering geospatial analytics and modelling support for the
implementation of a Gl Master Plan with one or two cities, following
guidelines in the GI Planning Handbook

Please contact us if you are interested to be part of this pilot
Alex Chunet alex.Chunet@esa.int ; Laurence Jones LI@ceh.ac.uk
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