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Problem statement

CLIMATE CHANGE URBANIZATION ) HUMAN HEALTH RISKS
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Problem statement

URBAN GREEN SPACES AS NATURE-BASED SOLUTION?
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DIFFERENT ACROSS DISTINCT LOCATIONS IN THE CITY?

TYPE = Urban green type

HOW MUCH = Urban green composition

WHERE = Urban green configuration

Icons: Flaticon.com
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Materials and methods
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https://doi.org/10.48804/SSRN3F

Materials and methods

Leuven.cool - crowdsourced air temperature

Collaboration between KU Leuven - RMI - the city of Leuven

=> Measure the micro-climate in Leuven and investigate the mitigating effects of urban green spaces, both in public
spaces and in private gardens of citizens

Fine Offset WH2600
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Materials and methods

Leuven.cool — crowdsourced air temperature
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The complete Leuven.cool network consists of o e
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The main Leuven.cool network counts 110 weather
stations located in Leuven and its surroundings

Private gardens

62 ™ (Semi)public locations
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Materials and methods

Leuven.cool — crowdsourced air temperature
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Materials and methods

Mean day and night temperatures
= June 13-19, 2022
= July 13-19, 2022
= August 8-17, 2022

Leuven.cool data download

220000 Raw data
/ MRS G AR e e TAparatlra __RoR _ Quality controlled and corrected data

August 8-14, 2022

By

Data paper W

Eva Beele (eva.beele@kuleuven.be) - Division Forest, Nature and Landscape KU LEUVEN



https://doi.org/10.48804/SSRN3F
https://zenodo.org/records/14893734
https://doi.org/10.5194/essd-14-4681-2022

Materials and methods

Urban land cover data

Simple SH Complex SH

. Trees — grasses & shrubs —impervious - buildings Low Al /o Low Al

. Relative cover — aggregation (Al) — shape (SH)

High Al
Simple SH

High Al
Complex SH
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Materials and methods

Urban green space

Characterize land cover around weather stations KERaL =S e oo e L3R5 - 250m

Characterize land cover around weather stations
= Field inventories

= Remote sensing data

Simplification of land cover:
" Trees
= Grasses and shrubs
= Buildings

= |mpervious
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Materials and methods

Urban green space

Quantify land cover around weather stations using 3 metrics:
o Relative cover Green space composition

COVER
low high
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Materials and methods

Urban green space

Quantify land cover around weather stations using 3 metrics:

Green space configuration

o Aggregation <> Fragmentation SHAPE

complex
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Materials and methods

Urban green space

Quantify land cover around weather stations using 3 metrics:

Green space configuration

SHAPE
simple complex

o Shape

MO|

NOILVYO3dOOV
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Materials and methods

Multiple linear mixed models
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Green space cooling: relative cover

Cooling at night

-v-\.,—\.’ ‘-_ —
10% 1 trees 0.10°C 10% 1 trees 0.20°C
10% T grasses and shrubs - 10% T grasses and shrubs 0.50°C |

Grasses and shrubs provide more cooling compared to trees
= Cooling due to long-wave radiation loss & ventilation

Figures: Tom Beele
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Green space cooling: aggregation & shape complexity

Cooling at night

> aggregation trees 0.40°C {, N aggregation trees -

> aggregation grasses and shrubs - > aggregation grasses and shrubs 0.20-1.60°C {,
I complexity trees - N complexity trees 0.45°C {

I complexity grasses and shrubs - N complexity grasses and shrubs 0.20-1.50°C {,

= Urban savanna:
Interconnected grasses and shrubs + distinctive stand-alone trees

Figures: Tom Beele
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Green space cooling: aggregation & shape complexity

Cooling at night

= Urban savanna:
Interconnected grasses and shrubs + distinctive stand-alone trees

Figures: Tom Beele
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Green space cooling for specific locations

Location-specific results:

. . [ i
= Green versus built-up locations Open versus closed locations

LC-123 LC-102 LC-121 LC-113
Arenbergpark Naamsestraat Campus Heverlee Personeelsdienst
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Green space cooling for specific locations

Night-time cooling for built-up versus green locations

® All @ Built-up @ Mid @Green

BUILT-UP GREEN
cooler warmer
o
+10% trees | e
® |
+10% grasses | @
and shrubs o
® .
40 05 00 05 10
B (95% CI)
Cooling at night
Built-up Green
10% T high green 0.40°C {, 0.20-0.45°C ™
10% T low green 0.65-1.00°C {, 0.25-0.40°C {,
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Green space cooling for specific locations

GREEN LOCATIONS

GREENING CITIES FOR THERMAL COMFORT
Case A: Improving existing green space

Improve daytime temperature | Improve night-time temperature

@? plant connected forests  plant solitary trees
increase relative cover and aggregation decrease relative cover and aggregation

f:.’\j‘. ) plant large beds with connected grasses and shrubs
increase relative cover and aggregation, decrease shape complexity

URBAN FOREST
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Green space cooling for specific locations

BUILT-UP GREY LOCATIONS

GREENING CITIES FOR THERMAL COMFORT
Case B: Creating new green space

Improve daytime temperature ‘ Improve night-time temperature

@ plant fragmented, linear or complex-shaped trees
increase relative cover and shape complexity, decrease aggregation

o
o
E:\i. ) favour trees over beds of low green  implement connected beds of low green
decrease relative cover increase relative cover, aggregation and
shape complexity

URBAN SAVANNA
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Green space cooling for specific locations

OPEN LOCATIONS

GREENING CITIES FOR THERMAL COMFORT
Case C: Improving open locations

Improve daytime temperature ‘ Improve night-time temperature

@_) plant connected forest
increase relative cover and aggregation
E:'f\):f.‘ ] plant large beds with connected grasses and shrubs

increase relative cover and aggregation

MIX OF URBAN FOREST AND URBAN SAVANNA
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Conclusion

— CONTACT

B4 eva.beele@kuleuven.be

orcid.org/0000-0001-6838-1821

Relative cover, aggregation and shape are important

@ www.researchgate.net/profile/Eva-Beele

@ www.linkedin.com/in/eva-beele

c
Trees = daytime cooling; E
Grasses & shrubs = night-time cooling z
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There is need for context-specific strategies: g
o Green locations = urban forests Z
o Built-up grey locations = urban savannas ’<’
o Open locations = mix z
Z
>
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