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De Ridder, K., Maiheu, B., Lauwaet, D, 2023. To aspirate or not to aspirate — impact of active versus passive
ventilation on urban heat (island) indicators. Urban Climate, 52, 101709. https://doi.org/10.1016/j.uclim.2023.101709

Antwerp — urban-rural temperature differences (urban
heat island)
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Ghent monitoring campaign
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Lauwaet, D., B. Maiheu, K. De Ridder, W. Boénne, H.
Hooyberghs, M. Demuzere, M.-L. Verdonck, 2020. A New
Method to Assess Fine-Scale Outdoor Thermal Comfort for
Urban Agglomerations. Climate, 8, 6.
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Engaging schools to explore .

meteorological observational gaps °
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Use by the Flemish Environment Agency
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Observational data for model validation
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DENSE NETWORK OF WET BULB GLOBE TEMPERATURE OBSERVATIONS TO
ASSESS THE EFFECT OF DIVERSE MICRO-ENVIRONMENTS ON HEAT STRESS

lan Hellebosch, Sara Top, Steven Caluwaerts, Koen De Ridder, Raf Theunissen, Clemens Mensink

Climate change causes more extreme heat, which leads to people suffering maore often from heat stress.
It 15 therefore important to assess which measures effectively decrease heat stress and how to adapt
urban environments accordingly. To address this question, an observational campaign took place in the
urban fringe of Ghent during the summer of 2023, which Included a 10-day heatwave (8 June — 17 June),

Observational campaign
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Dense network of wet bulb globe temperature observations to
assess the effect of dlverse micro-environments on heat stress
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However, as we are interested in an ABL slab that follows the
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inwhich £ is the exponential integral. The latter’s so-called bracketing property (see (5.1.20)
in Abramowitz and Stegun 1972) suggests that

Ey(x) = -—ln (l +%) P (12)

with A = 1.5, thus finally yielding

A it ;
beta=BB(1) Ui z/L.gfz.) = & [(1 et In|1+ )e"‘w"". (13)
varcol(1)=RHS(1)/beta Kz \ </

DO k=2,nz
gama(k)=CC(k-1)/beta
beta=BB(k)-AA(k)*gama(k)
varcol(k)=(RHS(k)-AA(k)*varcol(k-1))/beta
ENDDO

simulated
«f wope aba = 00857370 T/C

DO k=nz-1,1,-1
varcol(k)=varcol(k)-gama(k+1)*varcol(k+1)
ENDDO
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Urban heat island. (4) This

generalized temperature profile (red fine) shows the

typical rise in temperature over an urbanized region in
contrast to less developed rural areas, The urban heat
island effect is most noticeable at night on calm, clear
nights. (B) This nighttime thermal infrared map shows
the city of Paris, france, during a record-breaking heat
wave In early August 2003. The inner cify is some 5°C

(9°F) warmer than the surrounding farmiands. (il rights
reserved - copyright YITO Planetek © 2013)

Surface temperature
Lower ¢——— Higher

i ) ' 16 17 18 19 20 21°C
61 62 63 64 65 66 B7 68 69 70°F

Rural Urban Rural

Bruce Gervais

vito vito.be

12



Creating awareness through simple images

T2 (°C) Urban heat island for central Belgium
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Aertsens Joris, De Nocker Leo, Lauwers Hugo, Norga Katelijne, Simoens llse, Meiresonne Linda, Turkelboom Francis, Broekx Steven, 2012.

Daarom groen! Waarom u wint bij groen in uw stad of gemeente. Studie uitgevoerd in opdracht van ANB — Afdeling Natuur en Bos, 144 p. 13



Annual number of heatwave days — projections

1981-2014

Simulated number of
annual heatwave days
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Wouters, H., K. De Ridder, L. Poelmans, P. Willems, J. Brouwers, P. Hosseinzadehtalaei, H. Tabari, S. Vanden Broucke, N.P.M. van Lipzig, and M. Demuzere, 2017. Heat stress 14
increase under climate change twice as large in cities as in rural areas: A study for a densely populated midlatitude maritime region, Geophys. Res. Lett., 44, doi:10.1002/2017GL074889.



Climate Portal of the Flemish Region
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Copernicus project — 100 European cities

Estimated actual urban
cooling from vegetation
and soil unsealing.
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Climate variables for cities in Europe from 2008 to 2017
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The dataset contalns air temperature, specific humidity, relative humidity ar

1 wind speed for 100 Europe: for the current climate.
1 wind speed for 100 European citles for the current climate Get help

effect (UHI) and other urban climate variables at a spatial resolution of MIHZM!NIZ

The data were generated using the urban climate model UrbClim, developed at VITO. This model was designed to simulate and study the urban heat island
100 metres, The unigue capabilities of UrbClim allow to generate spatially explicit timeseries of hourly variables from which a variety of indicators can be retrieved in postpro

e Licence

sing at the scale of a city neighbourhood

For this specific dataset, the ERAS reanalysis large: weather conditions are down: he Impact of urban development on the most frequent weather parameters, such as Licence to use Copernicus Products

temperature and humidity.

d to agglomeration-scale, UrbClim then computes

Publication date

The 100 European cities for the urban simulations were selected based on user regquirements within the health community. Furthermore, a high spatial distribution was aimed with specific focus on Eastern European countries

that often lack access to relevant information

2019-12.04

The data was produced on behaif of the Copernicus Climate Change Service
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. Winter windstorm indicators for Europe from 1979 to 2021 derived from reanalysis
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Horizon Europe — PROVIDE project

SCENARIO

2020 climate policies F3
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How will this climate impact
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What can be avaided through
emissions reductions?
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Days a year with high heat stress in Vienna in 2050

This map shows Days a year with high heat stress (expressed in d/yr) over the urban
area of Vienna in 2050, according to the scenario 2020 climate policies.
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https://climate-risk-dashboard.climateanalytics.org/impacts/explore
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A public database of future heat stress in 140 cities to examine
the potential for heat reduction via climate-smart urban
development

Quentin Lejeune®’, Niels Souverijns{®?, Sarantis Georgiou?, Niklas Schwind', Sajid Ali’, Tiago Capela Lourenco®, Khadija Irfan®, Dirk Lauwaet?,
Inés Gomes Marques®, Helena Gonzales Lindberg?, Inga Menke'”, Shruti Nath@®', Peter Pfleiderer®', Hugo Pires Costa®, Fahad Saeed(®'*,
Mariam Saleh Khan®, Sylvia Schmidt', Emily Theokritoff@"7, Burcu Yesil', and Carl-Friedrich Schleussner@®'’

'Climate Analytics, Berlin Germany

“VITO, Mol, Belgium

BUUR part of Swectc

weco Belgium, Brussels, Belglum

“Centre for Ecology, Evolut

d Enviranmental Changes (cE3c), Faculdade de Ciéncias, Universidade de Lisboa, 1749-016 Lisbon, Portugal

"Weather and Climate Services, Islamabad, Pakistan

“Nordland Research Institute, Bode, Norway

Geography Department & IRI THESys, Humboldt University of Berlin, Berlin, Germany

Heatwaves are becoming more frequent because of climate change, and this trend is exacerbated in cities due to the urban heat island effect. With more than
half of the world's population living in cities, it is essential to quantify the future evolution of heat stress and develop smart adaptation strategies to counter its
impacts. This requires the capturing of fine-grained variations in heat-related hazards within the urban fabric. However, the coarse resolutions of Earth System
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Redesigning a city square for climate resilience

Redesign of a major Antwerp city
square: architectural design
bureaus invited to include spatial
designs promoting climate
resilience (green infrastructure)
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21



Cartography of cool islands in Brussels
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Urban climate
modelling &
monitoring

Africa
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Why urban climate research in Africa?

Temperatures from the recent past (1986-2005)
)‘ 1

[E Lowrisk [ Moderate risk Bl High risk

[ Extreme risk

Souverijns, N., De Ridder, K., Takacs, S., Veldeman, N., Michielsen, M., Crols, T.,
Foamouhoue, A. K., Nshimirimana, G., Dan Dijé, I., & Tidjani, H., 2023. High
resolution heat stress over a Sahelian city: Present and future impact assessment

and urban green effectiveness. International Journal of Climatology, 1-19.
https://doi.org/10.1002/joc.8268
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u-CLIP — Urban Climate Information Platform (Niamey)
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High-resolution modelling
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Adaptation planning

Mesures d’adaptation a la chaleur excessive
pour Niamey

Un ensemble de mesures d’adaptation pour Niamey est proposé ci-dessous. Plutét que de servir
comme une liste définitive, les mesures proposées serviront pour alimenter des discussions lors
des ateliers avec les parties prenantes a Niamey. Dans |a suite de ce document, chacune de ces

mesures est décrite en détail, et des recommendations sont formulées.

1 verdissement stratégique dans les quartiers sous-approvisionnges

2 mise en garde et sensibilisation a la chaleur et a la santé

3 stratégies de refroidissement passif pour logements modestes

4 espaces communautaires frais (abris)

5 protéger les travailleurs et assurer la productivité du travail

& mise en place de potagers urbains communautaires / agroforesterie

7 minimiser les besoins en énergie pour le refroidissement des batiments

8 protection de lieux hautement fréquentés

9 protection de composantes critiques d'infrastructure

10 integration de mesures de protection dans I'ensemble des stratégies urbaines

vito.be
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Stakeholder engagement
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Niamey Climate Forest
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Link to socio-economic indicators

Average income
per capita
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Community-based measurements




Thermal imaging

A47.7°C
B 22.8°C

A 45.3°C
B 33.1°C

34



URBAN HEAT IN
JOHANNESBURG
AND EKURHULENI

Impacts and Mitigation Options

£ e () GFDRR @) oo san
>~ vito [Ilact

“This report is a crucial policy informant
as it provides scientific data and a clear
policy directive on urban heat impacts in
the City. The adaptation measures laid
out in this report will be implemented to
build climate resilience and reduce the
impacts of heat in the City of Ekurhuleni.”

Ms Faith Wotshela

Head of Department

Environmental Resource and Waste Management
City of Ekurhuleni
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Indoor climate monitoring

15°C
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Classroom indoor
climate monitoring —

future plans
Africa

f vito
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Education 1s the most powerful
weapon which you can use to

change the world.

Nelson Mandela
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Africa has the highest share of its population in
primary / secondary school age

B >45
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] 35-40
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median age
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« Overheating

Noise (rain battering on roof)

* Poor light conditions

» Poor air quality (e.g., power generator)
* Floods restricting access

AR . .
L2+ = Compromised learning outcomes .-

e
-

-
-
-
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Climate change will enhance adverse conditions further still

250 10

200 Pwani Region (Tanzania) 8 Pwani Region (Tanzania)
150
100

50

1960 1980 2000 2020 2040 2060 2080 2100 1960 1980 2000 2020 2040 2060 2080 2100

— Hist. Ref. Per., 1950-2014 — SSP1-26 — SSP2-45 — SSP3-7.0 — SSP5-8.5 — Hist. Ref. Per., 1950-2014 — SSP1-26 -— SSP2-45 — SSP3-7.0 — SSP5-8.5

Increasing number of hot days (7,,,.x > 35 °C) More days with abundant rain (> 20 mm)
— Enhanced indoor thermal stress — More frequent noise hindrance

f vito vito.be
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Large knowledge gaps remain

“Literature on classroom thermal comfort in relation to learning outcomes in the tropics is
limited” (Toyinbo, 2023).

“Thermal comfort research is minimal for 84% of tropical countries, Africa being the least
studied region” (Rodriguez et al., 2019)

“More research is needed on climate change impacts on education in Africa” (IPCC,
2022)
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‘Cool Schools’ — experimental facility (in preparation)

#| power generator
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Do It Yourself

Feasible things to do at your school
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Conduct your own measurements!

f vito

Devices are fairly easy to
manipulate

Data processing is rather
straightforward

Not too expensive (up to a few
hundred €)

Great way to learn about
climate (change), and also
physics, IT, data processing, ...

“Brings the idea of climate
change to a way more personal
scale”

vito.be
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Results include those from the PROVIDE project, which has
received funding from the European Union’s Horizon Europe
research and innovation programme under grant agreement No
101003687.
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