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VITO & groep atmosfeermodellering

VITO

grootste onderzoeksinstelling in Belgié in domeinen Energie en
Milieu

onstaan in 1991 uit Studiecentrum voor Kernergie (SCK)

600+ personeel

kantoren in Mol (HQ), Berchem, Oostende

onderzoeksgroep atmosfeermodellering
20+ personeel, verscheidene PhD & postdocs
30+ jaar expertise in numerieke luchtkwaliteitsmodellering
focus op stedelijke atmosfeer (lucht & klimaat)
stedelijk-regionale schaal (~ agglomeratie)
lokale schaal (~ stadswijk)
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Urban Heat Island (UHI) phenomenon

» UHI = enhanced temperature in cities compared to rural
surroundings

» occurs mostly in the evening and early night, under low-wind and
cloudless conditions

» caused by urban surface characteristics, including low albedo, large
thermal admittance (inertia), poor heat exchange with atmosphere,
limited evapotranspiration, anthropogenic heat release

temperature at Uccle and Brussels International Airport, 27-28/6/2010
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why Is It important?
health

“The evidence that heat
waves can result in both
Increased deaths and illness
IS substantial, and concern
over this issue is rising
because of climate change”

Reid CE, O’Neill MS, Gronlund CJ, Brines SJ,
Brown DG, Diez-Roux AV, et al. 2009. Mapping
Community Determinants of Heat Vulnerability.
Environ Health Perspect 117:1730-1736.
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Sailor, D. J. 2002. Urban Heat Islands,
Opportunities and Challenges for Mitigation and
Adaptation. Sample Electric Load Data for New
Orleans, LA (NOPSI, 1995). North American
Urban Heat Island Summit. Toronto, Canada. 1-4
May 2002. Data courtesy Entergy Corporation.
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STEDELIJK WARMTE-EILAND
IN SATELLIETBEELDEN (IR)
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land surface temperatures for the Paris area at 14: 00 UT on 15 May
1998 — colour code ranges from 298 K (blue) to 318 K (red). [from
De Ridder, Geophysical Research Letters , 2006]
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land surface temperature, Ruhr area (Germany), 13 M ay 2000,
14:40 GMT [from De Ridder et al., Atmospheric Environment , 2008]
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stralings- vs luchttemperatuur

stralingstemperatuur

temperatuur van de materialen aan het aardoppervlak zoals bv
gemeten door satellieten

stralingstemperatuur alleen is echter onvoldoende om het
stedelijk warmte-eilandfenomeen te beschrijven

luchttemperatuur

IS de meest relevante grootheid in de context van het stedelijk
warmte-eiland

kan niet direct door satellieten gemeten worden
modellering vereist
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stedelijke klimaatmodellering

grootschalige meteorologische velden (ECMWEF / Regionaal Klimaatmodel)

WX 0T ~

model stedelijke energie-balans
« warmtefluxen stad & atmosfeer
- data-assimitatie stratingstemperatuur
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case study Paris — 1-12 June 2006
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referentiesimulatie
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scenariosimulatie
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Madrid mean 2-m air temperature, daily at 22:00 forth e period
May-July 2008 (1-km resolution) — background temperat  ure
(domain mean) substracted
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D1, of ‘mean day’ for Madrid, urban-rural
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Daytime ‘cool island’

Is consistent with e.g. observations in Barcelona (-0.2T).

(Moreno-Garcia, M.C, 1993. Intensity and form of the urban heat island
in Barcelona. International Journal of Climatology, 14, 705-710.)
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vegetatie werkt i.h.a. temperend

koelt de lucht door evapotranspiratie

blokkeert inkomende zonnestraling (schaduw)

stockeert weinig warmte  geen warmte-afgifte avond / nacht
betere warmte-uitwisseling met de atmosfeer (i.v.m. gebouwen)
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parameter kB-![Garratt, The Atmospheric Boundary Layer , 1992]
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Fig. 4.4 Variation of kB~! (=In(z0/z,)) with roughness Reynolds number. Curves are
based on laboratory data and are represented by Eq. 4.14 for heat (H) and Eq. 4.15 for
water vapour (V) transfer. Atmospheric data (mainly for heat transfer) are also shown,
based on data summarized in Garratt and Hicks (1973) and Brutsaert (1982). Surface
types are as follows: 1, sea; 2, vineyard; 3, short grass; 4, medium grass; 5, bean crop; 6,
savannah scrub; 7 and 8, pine forests.

hoe hoger de waarde van kB-1, hoe lager
de warmte-uitwisseling met de atmosfeer
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effect of vegetation on kB-! [Kawai et al., Journal of Applied
Meteorology and Climatology , 2009]
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kB-! versus vegetatie
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stedelijk groen, klimaat en luchtkwaliteit
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