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Antwerp 3 urban-rural temperature differences (urban 
heat island)
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De Ridder, K., Maiheu, B., Lauwaet, D, 2023. To aspirate or not to aspirate 3 impact of active versus passive 
ventilation on urban heat (island) indicators. Urban Climate, 52, 101709. https://doi.org/10.1016/j.uclim.2023.101709

https://doi.org/10.1016/j.uclim.2023.101709
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Ghent monitoring campaign 
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Lauwaet, D., B. Maiheu, K. De Ridder, W. Boënne, 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

6Caluwaerts, S., Top, S., Vergauwen, T., Wauters, G., De Ridder, K., Hamdi, R., Mesuere, B., Van Schaeybroeck, B., Wouters, H., & Termonia, P., 2021. Engaging
Schools to Explore Meteorological Observational Gaps. Bulletin of the American Meteorological Society, 102, E1126-E1132. https://doi.org/10.1175/BAMS-D-20-0051.1

https://vlinder.ugent.be/dashboard/

https://doi.org/10.1175/BAMS-D-20-0051.1
https://vlinder.ugent.be/dashboard/
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Use by the Flemish Environment Agency
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Observational data for model validation
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Keramitsoglou, I., C.T. Kiranoudis, B. Maiheu, K. De Ridder, I. 
A. Daglis, P. Manunta, and M. Paganini, 2013. Heat wave 

hazard classification and risk assessment using artificial

intelligence fuzzy logic. Environmental Monitoring and 
Assessment, DOI 10.1007/s10661-013-3170-y.

Kourtidis K, Georgoulias AK, Rapsomanikis S, Amiridis V, 
Keramitsoglou I, Hooyberghs H, Maiheu B, Melas D., 2015. A 

study of the hourly variability of the urban heat island effect in 

the Greater Athens Area during summer. Sci Total Environ.,1, 
517, 162-77. https://doi.org/10.1016/j.scitotenv.2015.02.062

https://doi.org/10.1016/j.scitotenv.2015.02.062
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https://meetingorganizer.copernicus.org/EGU24/EGU24-1457.html

PhD research Ian Hellebosch

https://meetingorganizer.copernicus.org/EGU24/EGU24-1457.html


c     solution tridiagonal system following Numerical Recipes, section 2.4
c     ----------------------------------------------------------------------------------------

c
beta=BB(1)     
varcol(1)=RHS(1)/beta

c
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
c

DO k=nz-1,1,-1
varcol(k)=varcol(k)-gama(k+1)*varcol(k+1)

ENDDO

c
RETURN

END

Urban climate 
modelling 
Europe (& Global)
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11De Ridder, K., B. Maiheu, D. Lauwaet, I.A. Daglis, I. Keramitsoglou, K. Kourtidis, P. Manunta and M. Paganini, 2016. Urban Heat Island 
Intensification during Hot Spells 3 The Case of Paris during the Summer of 2003. Urban Science, 1. https://doi.org/10.3390/urbansci1010003

Night-time (22:00 UT) 2-m 

air temperature averaged 

over May3September 2003.

https://doi.org/10.3390/urbansci1010003
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Creating awareness through simple images 

13

Urban heat island for central Belgium 

(midnight air temperature averaged 

over the period May-September 2008).

Aertsens Joris, De Nocker Leo, Lauwers Hugo, Norga Katelijne, Simoens Ilse, 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 3 Afdeling Natuur en Bos, 144 p.
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Annual number of heatwave days 3 projections
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Simulated number of 

annual heatwave days 

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 
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.

1981-2014 2041-2074
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Climate Portal of the Flemish Region
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Copernicus project 3 100 European cities 
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Lauwaet, D., Berckmans, J., Hooyberghs, H., Wouters, H., Driesen, G., Lefebre, F., De Ridder, K., 2024. High resolution modelling 
of the urban heat island of 100 European cities. Urban Climate, 54, 101850. https://doi.org/10.1016/j.uclim.2024.101850

Simulated urban heat island for 

100 European cities (averages 

for the summer periods of 20083

2017).

Estimated actual urban 

cooling from vegetation 

and soil unsealing.

Estimated potential urban 

cooling from vegetation 

and soil unsealing.

https://doi.org/10.1016/j.uclim.2024.101850
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Use of the 100-cities data
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https://cds.climate.copernicus.eu/cdsapp
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Horizon Europe 3 PROVIDE project 

19https://climate-risk-dashboard.climateanalytics.org/impacts/explore

https://climate-risk-dashboard.climateanalytics.org/impacts/explore
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https://meetingorganizer.copernicus.org/EGU24/EGU24-15412.html
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Redesigning a city square for climate resilience
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Redesign of a major Antwerp city 

square: architectural design 

bureaus invited to include spatial 

designs promoting climate 

resilience (green infrastructure)
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Cartography of cool islands in Brussels
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Why urban climate research in Africa? 
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2018: 

2.2 M inhabitants

2050: 

9.5 M inhabitants

(projection)

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, 1319. 
https://doi.org/10.1002/joc.8268

https://doi.org/10.1002/joc.8268
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u-CLIP 3 Urban Climate Information Platform (Niamey)
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https://uclip.acmad.org/

2020 2050

https://uclip.acmad.org/
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High-resolution modelling
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Adaptation planning
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Stakeholder engagement
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Niamey Climate Forest
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Link to socio-economic indicators 
(Johannesburg)

32

urban green 

abundance

urban heat 

island
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Community-based measurements
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Thermal imaging
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<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 

36

15°C



Classroom indoor 
climate monitoring 3
future plans 
Africa

© Bill Wegener 
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Africa has the highest share of its population in 

primary / secondary school age 

https://en.wikipedia.org/wiki/List_of_countries_by_median_age

median age

39

https://en.wikipedia.org/wiki/List_of_countries_by_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

Þ Compromised learning outcomes
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Climate change will enhance adverse conditions further still

Increasing number of hot days (T
max

> 35 °C)

® Enhanced indoor thermal stress 

https://climateknowledgeportal.worldbank.org/country/tanzania/climate-data-projections

More days with abundant rain (> 20 mm)

® More frequent noise hindrance

Pwani Region (Tanzania) Pwani Region (Tanzania)

41

https://climateknowledgeportal.worldbank.org/country/tanzania/climate-data-projections
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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)

42
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8Cool Schools9 3 experimental facility (in preparation)
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Do It Yourself
Feasible things to do at your school

© Bill Wegener 
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Conduct your own measurements!

§ 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=

45
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Results include those from the PROVIDE project, which has 
received funding from the European Union9s Horizon Europe 
research and innovation programme under grant agreement No 
101003687.

mailto:koen.deridder@vito.be

