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Urban overheating: should planning tackle the Urban Heat Island per se?

Manon KOHLER?

1.Laboratoire ThéMA- CNRS UMR 6049, 32 rue Mégevand

Is UHI magnified during Heat Wave™? Addressing urban overheating at local scale

25000 BESANCON (manon.kohler@univ-fcomte.fr) World's largest abstract and citation iz, Strasbourg Climate Energy Air action plan
database of peer-reviewed research '-.‘;3;:'.;.;;‘;.:'5:.: 'O| A PCAET is a 6- anni " | ming t
Extreme temperatures receive growing attention literature (2000 — 2022) Scholar . _ year piahning action pian aiming 1o
during summertime given increased heat-related mitigate the climate change & its impacts; prom_ofce the
mortalities, poorer thermal comfort in outdoors, as well as Kevy search: Urbgn* *He_at* Island | Wave* use of -re.newable ene.rgy; g_nd ensure thg provision of
water. urbanized heating waves clean air in large municipalities (>20,000 inhab.). Urban

increased loads on energy, and transport

infrastructures in the built environment. In this framework,  -Abstract urbanization | Overheating p'a””i”Q reg.ulati.ons gnd_ local  Zoning _ShOUId be

the “urban heat island” (UHI), a mesoscale and multi- -Keywords g OR g & Compat_lble with its opjectl\{es and strate_gles. PCAET

scalar aerodynamic and thermic phenomenon whereby - Title should itself be compatible with other sectorial plans.

warm temperatures and reduced winds are manifest in  -Content Warm* - Loi de transition energetique pour la croissance

densely built-up districts compared to vegetated areas, is WATTTINS verte n°2015-992 17 aout 2015, Grenelle 1 2008 -
Yield: 125 total articles

at the foreground. It is supposed to increase the heat

load on urban dwellers already due to climate change. + Snowball sampling (20)

+ adaptation to climate change (recently)
Obijectives: 2030-2050 time horizon

** Up to 3 consecutive days whereby T .y qa,>90" or 95
percentile of a reference climatology & T,,, > 25 °C

Main findings:
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*Increasing work since 2017 (up to 20 per year)

Figure 1. UHI scales and drivers pilot: LT “4 o §Y/
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* human activity 3 N
% il 2) Comparison of daily average UHI intensity* (UHII)  Content: [ty
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V.I‘ _ i HW. No focus on local wind patterns. Overheating is stated amongst the local risks, though
- day & night ozone is risen as the main cause of local mortality
) Most studies report: during HW. No local heat diagnosis yet, apart from a
— G High thermal inertia due to reduced vegetated areas vs. built-up thermal survey campaign (ADEUS, 2014) => inventory of

area + increased urban surface (vertical)

existing UHI works (Metéo France). Ongoing research on
UHI dynamics & patterns (ADEUS, Météo France, Icube).
Overheating is closely linked with the urban greening
program yet a blur definition of heat exposure is used
by whishing monitoring overheating with « UHI
indicators ».

« Enhanced UHII during daytime following by a
decrease in UHIl after a few days. A few studies
state on contrary no synergy between UH| & HW
(hyp.: similar warming rate in rural and urban areas,
efficient convection in the PBL)

Limited sky view traps radiated heat between buildings, while
rough urban surfaces slow winds in streets. Emission of heat from
human activities.

e Mountain/valley (sea/land) winds can be altered by a city, which
can also generate its own wind system (countryside/urban
breezes). At this scale, roofs are additional source of heat and
convection mixes efficiently the air within a boundary layer (up to
300 m high). A city-plume can be observed in altitude over a few
kilometers.

BUILDING FORM

* Influence of background climate & HW types
No details on the considered UHI scale or objects

targeted by the policies: « 80% population at maximum
300 m far from a cool/green area” - Humans in their
residence? Are green areas always cool?

Fig. 2. Daily profile of summer UHII in various climates
(after Ramamurthy & Sangobanwo, 2016; Zhao et al., 2018)
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Heat Wave Overheating mention: subregional water management
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City built-up patch size*

» Location of new development

Quantity
plane green area®
vertcial green area

e Maximum

building/plot  area,
Y%pervious  soil/building  area,
preservation of building frontal
garden, 1-1 tree removal

UBFC \§>j

UNIVERSITE :
BOURGOGNE FRANCHE-COMTE

+0.6 K: use A/C

+0.4 K: use A/C
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cool spots) & regional sustainable development and
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