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Due to ongoing climate change and
urbanization, societies face challenges
concerning environmental quality, energy
management and citizens’ health. While
many past observational and modelling
studies concentrated on understanding
urban microclimate and how humans
experience this, focus has been on relatively
modern infrastructure (“street canyons”)
regarding modelling and observational
efforts which showed less success over
historical districts. Many cities have a
significant share of aged and historical
buildings with unique and different street
profiles from modern infrastructure, which
raises additional challenges in the energy
transition due to low energy-efficiency and
restrictions to required interventions.

Our research programme will develop a
high-tech sensing and design system (Fig1)
aiming at detection, reduction and prevention
(by monitoring and design) of heat-stress
occurring due to ageing of built environmental
settings and buildings in cities, through socio-
technical solutions. This integral system

will detect and forecast spatiotemporal
patterns of heat stress at unprecedented

resolutions (dOWﬂ to 1m scale, FIgZ), aimin g (/“w WP%\ st desior pattem allas e Conceptual sketch of flux-gradient approach, Fick’s law
. . R — — R~ =P
at technological solutions to reduce and N ’ me\ | CNW\J 0| = — I Heat exchange
L. . 1 / AN by assuming
mitigate indoor and outdoor heat stress @ A B Nt h e average conditions
o urban climate model 3D city model (DCM) . Whnid dieefion . -
. . . . \ ) ) policy makers n
through developing urban design guidelines aah ]! E - uﬂ]ﬂ — l‘c—)i—,i ........ S
. P Lyl \ o ata needs n i
and ConneCt|ng the energy tranSItlon, /,, L\\l | | data need : ) _ resistance to heat transport
. . . [ WP3 ) ,,' \ surface roughness length .
housing demands, repurposing areas, climate \_ /i k"-l A R — o acrodynamic
= ’I \\ COnSU'tantS/eXpertS .................................. mterfacial Sub.l.ayer R x“ (R N ,-'y: ...................................... s T"'S"l'lfface .....................
adaptation and digitalisation A L ¥
III ,// \\ \\‘ f\’i;\ y
| | | Loy ‘ \\\\ \\\ @\? JfD@ | s Bluff rough surface
The HERITAGE high-tech sensing and design REX XN 14 QIO M — @ Conceptual sketch of surface renewal theory
system necessitates a multi-disciplinary 1 ' Heat exchange by
. . diffusion duri
research ecosystem approach involving earth UU residonce fime.
observation, urban hydro-meteorology and o Say S :\-‘ | RS ; Wind direction QTurbulenteddieS
climatology, urban design and sustainable : el R | N B C e b
20 - bV e | S 4¥ ejection
infrastructural energy systems; i.e. expertise- : : ' : , descent "oy
- - 1 [m] i 10 [m A 50 rn o 100 [m; m < < d
fields well represented by the consortium. J o " " " " ' ' ' ' ' ' ' ' ' '('\ie“ ei“ ' ' ' ' . ' '
Therefore, parallel to the sensing, long-term
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research lines are rolled out on robust hydro-

meteorological, design and energy solutions,
both (sensing and technological solutions)
at multiple spatiotemporal scales (Fig2) and
forms. Concretely, these research lines fill
knowledge gaps in climate policies through
innovative techniques for analysis, simulation,
development and experimental testing of newly
designed multiscale urban heritage canopy
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(Fig4) and new sustainable energy systems

(Figb), all ideally suited for application in aged
neighborhoods and buildings.

Specifically with respect to thermal remote
sensing, the programme will focus on the
derivation of turbulent and radiative energy
fluxes from remote sensing observations.
These activities encompass three sub-
approaches; LST assimilation into developed
urban heritage canopy layer schemes, 3D
radiative flux estimation from high resolution
thermal drone and airborne observations
(Figb) and development of new turbulent
flux schemes better adjusted to turbulence
characteristics (Fig7). The HERITAGE
programme will start in July 2023.
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Sketch of typical temporal pattern of near surface air temperature variations, left: high Richardson
number, right: low Richardson number

Plain 3D model High resolution thermal imagery

>

4 ",
tl N

residence time residence time

Credits: geoawesomeness.com

*Wageningen University, Dept. Meteorology and Air Quality, NL® Delft University of Technology, Dept. Water Management - Water Resources, NL

"University of Twente, Faculty of Geo-information Science and Earth Observation, Department of Water Resources, Enschede, The Netherlands (L) U N IV E R S ITY
* Delft University of Technology, Dept. Urbanism - Environmental Technology and Design, NL * Eindhoven University of Technology, Dept. Energy Technology, NL U
4' » OF TWENTE.




