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Building a Bridge from Vienna to Tallinn - Climate resilient Cities through Nature Based Solutions

Over the past 20 years Vlenna has been increasingly suffering from hot summer temperatures related to Natu re baSEd SOIUtionS (NbS) play a crucial role in improving the liveability of the city,

One of the main climate risks affecting the city of Tallinn is the formation of heat islands, which is

the human-made climate change. Cities are especially affected by the increasing global temperatures, since the such as extensive greening, unsealing of surfaces (e.g. parking spaces), facade and roof greening as well as . . . . i .
characteristics of urban environments (reduced long-wave emissions towards the sky due to the blockage effect providing natural shading through trees. They are not only extremely effective on reducing prevailing increasingly affecting the.wellbemg of the CItIZEI’TS. The vuIn’erablllty (_)f Ehe dred FO the effects of heat
of surrounding buildings, construction materials, anthropogenic heat production, lack of green and blue temperatures, but also support the overarching goal of climate neutrality in contrast to technical solutions i dgpends ok bwl’F S a'n.d b nelghborhoo.d Ul OLTHEIE i (el s insElEi)
infrastructure) further increase ambient temperatures and result in urban heat islands. Therefore, Vienna such as air conditioning. Even though their effectiveness is well known, the implementation is still only slowly ?nd AL (fconomlc opportunities, .Ievel Of. education). In fact, July 2021 brought ° S 3t
setup the Urban Heat Island Strategy Plan', where the importance of natural areas etc. was emphasized. At the happening due to multiple reasons: resistance by urban dwellers due to limited space and different user needs :ncrease oF oVl O ”S.k srotips i .E.stonla. A.S Sl L eC AR alre i e oAave
same time, there is a steady influx of people putting more pressure on the available space. Therefore, the (e.g. parking), by city governances due to costs and concerns about gentrification (upscaling of neighborhood ess awareness and poorer economic eppofiunitics el A EEEEES I I EUEE IR S e
existing, densely built-up areas and available open spaces need to be transformed! auses increased rent). All mentioned aspects have been investigated for Vienna. of Nea

One specific quarter of Vienna was chosen to simulate the impact of bundles of measurements (Fig. 1), within currently given constrainsts. Thus only houses that are classified for green roofes were greened. Further, distinctions of e 4 W/

the bundles were made between technical and nature based solutions (NbS), thus in two streets only technical solutions such as triangular sun sails, fog showers and brightened paving stones were implemented. On the other hand '["“"’“].‘_' o a:

within two streets only NbS (facade greening, unsealed parking lots, trees, street green and water features) were assumed. The simulations were done for a hot summer day with low wind speeds (autochthone conditions) using the | ' " o N . : Sy, ‘.5-5--);”.-'9

)

ENVI-Met? model Y |

: ., - Vulnerability to Urban Heat Island (UHI)
2) Mean Radiant Tem erature, z=1.5m, 2pm 1) Quater and simulated bundles of measures : : : ‘ S . y_ . _ _ _
) P P z)e tv?égsresr]tz?cusanf;r a:zmgreg:':i‘gz P effect in Tallinn. The impact is highest in

population belongs to risk groups, and
also the UHI effect is strong. Source:

temperature reduction is about 0.5°C,

: , maximum reduction up to 2°C
A reduction of mean radiant

& g ! A Sieciiiooiand facade University of Tartu (2016).
temperature (MRT) is malhly _ Facade greening, . = and pavement - y ( )
achieved through shading sy 55.0 300 Lo unsealed parking lots, : 26
objects with stronger effects i trees, street green, R, T ot 22
~50.0 -50.0 - g / 350
caused by trees than by sun 2] _ 250 - water feature. = 1.8
sails. Increase in MRT due to = N 4309 ol N ‘ 300 I
brighter pavestones can be 200 e 200 40.0 . o6
observed as well and must 35.0 35.0 ;" g 2 02
150 150 F ’ > +0.2°
n(;;t I?e f nteglectet(;I] aSI 30.0 30.0 | f : | Trens and unisealed - o6 NEXT STE PS
Intluencing tactaroC IS 25.0 . 25.0 Solar sail, triangular e parking lots 1.0 The findings from the studies of Vienna with respect to
comfort of pedestrians. . o rolled out; fog ,1' r’d’ 1504 14 e ad : £ o . fNb d hnical soluti iling local cli
- - e r = ‘ 18 adaptation of city quarters: impact of NbS and technical solutions on prevailing local climate
stones. - 100 i * (social) housing regulations needed to prevent green gentrification (SENSUS? project, not shown here)
o B o ®o o so w0 B0 * Willingness to pay of citizens (SENSUS project)
are discussed with representatives of Tallinn through KNOWING*to ensure a sustainable transformation and
To reduce the urban heat island effects, Vienna puts specific efforts into greening of densely built areas. Cemeteries offer a great potential, since some are already (partly) green oases that provide recreational space for people adaptation to the emerging risk of heat.
and cooling for the residents. The great potential of the cemeteries, which are often centrally located and are seldom rededicated to other purposes, can be increased by deliberate greening and unsealing measures. The impact of The experiences of Tallinn with respect to the prevailing green cemeteries, their usability as recreational
moderately and maximum unsealing currently sealed paths and graves, as well as tree planting (under current constraints) and the opposite effect (completely sealed, reduction of trees) was investigated using the ENVI-Met areas etc. are discussed to facilitate the transformation of cemeteries within Vienna.
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4) Cemetery Meidling - Status Quo Status Quo Scenario — black paths are sealed Tree plantings within the cemetery 5) Differer;:e Alr Tempe.rature . The unsealing of paths, graves and the additional planting of SUMMARY
RIS EE ~WEEEE S S S e trees result in a significant decrease of air temperature up to For Vienna different options to decrease the prevailing urban heat islands were investigated in detail,
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(z=15m040820212pm) 1.5-2°C at the cemetery itself, and a reduction of about 1°C

) e e CF : ) . using a 3D microclimate model. Therefore, the effect of realistic NbS and technical measures on the local
_ - o in the adjacent streets (Figure 5). On the contrary, completely
- .‘\" AT Y sealing the cemetery (worst case) increases the prevailing climate of a city quarter were simulated.
L /‘; " t_etmpt?rat“res between 0.5° to 2°C compared to the current Furthermore, the potential of transforming an existing graveyard towards a greener area within the city
s el e i I . was analysed by simulating the effect of a moderate and maximum unsealing and greening. Additionally, the
Status Quo — Maximum Greening chnarlo (z=1.5m, 04.08.2021, 2pm) . el o ol . . " ti ffact of t : ] th t " i ot fi tifiad
Maximum Greening Scenario — black paths Trees — green dots are Status Quo = i — When looking at the average of the cemetery area, the negativ effect of transforming the cemetery to a parking lot f.i. was quantified.
Black — Moderate Scenario i, &l & e ol ) EESEfeodiepiay a temperature reduction of 0.1 to Both studies show a decrease in air temperature of about 1°C through the implementation of NbS
are sealed . . | Y i Y 2 0.8°C, depending on the intensity of the measures and the _ ] i ] ) ’
Red — Maximum Scenario P _ : A Pl time of day (Fig. 6, green bars). The transformation of the highlighting their potential.
= e - I?? cemetery to a parking lot f.i. would increase the prevailing

Status Quo — Worst Case Scenario (z=1.5m, 04.08.2021, 2pm)

Circled green areas are transformed into ) o Aot temperatures of about 0.5°C (Fig. 6, red bar).
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R |I I | " The results presented here were made available through the projects:
Table 1: Infiltration potential _ . _ | I i e Study financed by the Friedhéfe Wien
We | s MO | MX As a further step, the air temperature of the city quarter (ST, Fig.1) was compared to the current setup (SQ) of the cemetery (Fig. 6, grey I I i « 3SENSUS (funded by the Vienna Science and Technology Fund (WWTF) [10.47379/ESR20011])
Q bar). The results show that in the morning and evening the cemetery exhibits colder conditions than the city quarter. During the day the |3 . 4KNOWING — www.knowing-climate.eu
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. . 190 0 0 ue to trees. In addition to the temperature erfect, the cemetery studied has a large Intiitration potential ot precipitation (lable 1), whic o . . . - . European Union or CINEA. Neither the European Union nor the granting authority can be held responsible for them.
Difference (SQ Scenarlo) 427 0]16%]20% may be of great importance for the built-up city due to the increase in heavy precipitation events caused by climate change. | s mwcsa vosa mwca |
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