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1 ABSTRACT

It is undeniable that climate change effects anpaicting our daily lives and need to be consideragnv
shaping our living environment and therefore alsduded in matters of spatial and landscape plannin
Climate change adaptation measures mostly addiesate change effects in large cities — such as
overheating and urban heat islands. New approaatgsolutions to improve liveability and to act iaga
the consequences of climate change are required enty in big cities but also in smaller towns amdal
communities.

Nature-based-Solutions (NbS) can tackle some ofntlest pressing urban environmental and societal
challenges such as urban heat islands and by ifagtadaptation to climate, halting biodiversity dosnd
promoting public health and social cohesion. Graed blue infrastructures are considered to bera fafr
urban sustainability as they not only reduce temipees and other urban environmental effects, Bt a
improve air and water quality, reduce stormwat@offj and attract pollinators. Vertical greeninglagreen
walls have many advantages and combine a positfeeten the environment and microclimate with an
improvement in the quality of life in urban areas.

During the research project “Strasshof. Klimafi”concept for “EVAPO+ transpiring green walls” was
developed. In comparison to other forms of vertgaening, the EVAPO+ transpiring green walls have
particularly high cooling effect and primarily seras natural air conditioning in the outdoor afidse name
“EVAPO+ transpiring green wall” is derived from therm evapotranspiration, which is the evaporation
from plants, water, soil and substrates. EVAPO-egrealls increase and maximise evapotranspiratioh a
thus contribute more effectively than other greetl gystems to cooling the microclimate surroundisg

With the EVAPO+ transpiring green walls which hdaen innovatively developed, the quality of stag ca
be improved at many locations in microclimatic ateassential functions of green infrastructure aaitire-
based solutions, such as creating shaded spaweed| &s reducing the reflection of incoming soladiation
and cooling of the surrounding environment throagaporation can additionally be strengthened.

Keywords: urban heat island, example, green infiasire, microclimate, evapotranspiration

2 BASELINE

2.1 Climate Change and Urban Heat Island Effect

It is undeniable that climate change effects anpaicting our daily lives and need to be consideragnv
shaping our living environment and therefore alsduded in matters of spatial and landscape plannin
Climate change adaptation measures mostly addiesate change effects in large cities — such as
overheating and urban heat islands.

The urban heat island (UHI) effect is a phenomeinowhich urban areas experience higher temperatures
than surrounding rural areas due to urbanisatiah lnmman activities. It mainly occurs due to thehhig
percentage of sealed surfaces, asphalt roads andetisity of high buildings. These surfaces heaa gt
when exposed to sunlight, and the lack of planeegareas and unsealed ground means that littér wen
evaporate to cool the surroundings. Due to the pgitentage of sealed surfaces, evaporation iseedu
while the solar irradiation on building and roadfaces is stored at the same time. With climatenghathe
number of very hot days (temperatures exceedin@B0fcreases, and the heat island effect additipnal
causes an increase in temperature. The UHI eféectause significant warming of the local climatd aan
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be especially troubling during summer heatwavesnmMegnperatures are particularly hot. It is therefor
necessary that we adapt our urban constructionadstto keep the UHI effect as low as possible. This
be achieved, among other things, through shadiagtipg and evaporative cooling.

Due to the fact that the population in communisesrounding large cities is constantly growing, kma
towns and rural communities are burdened with seugftux and, as a consequence, densification and a
growing percentage of sealed surfaces to creatsifigpand infrastructure. This causes a loss ofrgaeeas
which in turn intensifies the consequences of dé@mange. For this reason, even, in small towdsraral
communities, there is a need to take measuresunte@ct climate change effects, such as heat waves
drought and heavy rain.

New approaches and solutions to improve liveabdityl to act against the consequences of climategeha
are required — not only in big cities but alsorimadler towns and rural communities.

2.2 Nature-based Solutions and Green Infrastructure

Nature-based solutions (NbS) and green infrastract{(Gl) are both approaches used to address
environmental challenges and promote sustainabiiyile there is some overlap between the two qotsce
they have distinct characteristics and areas afdoc

Nature-based solutions (NbS) refer to the use tiirahprocesses and ecosystems to tackle societhl a
environmental challenges. NbS leverage the powenatéire to provide sustainable and cost-effective
solutions. They involve the conservation, restorgtiand management of ecosystems and biodiversity t
deliver multiple benefits, including climate changéigation, adaptation, and disaster risk redurctidbS

can take various forms, such as reforestation dfateatation projects, wetland restoration, coastal
management initiatives, and urban greening effdtigse solutions often mimic or restore naturatesses,
enhancing ecosystem services like water purificatitood regulation, carbon sequestration, and thabi
provision. NbS are designed to be resilient anghtkato changing conditions, providing long-teremkefits

for both humans and the environment. NbS can tasdiee of the most pressing urban environmental and
societal challenges such as urban heat island®rifu adaptation to climate, halting biodiverditgs and
promoting public health and social cohesion. Oterlast decade, NbS have increasingly been pronasted
cost-efficient, no-regret solutions to address mrbhallenges in cities. The benefits nature dedivesive
been highlighted in European and international &aorks such as the EU Biodiversity Strategy for@®03
the Urban Agenda 2030 or others. The successfuemmmtation of NbS depends on a sound knowledge
and understanding of NbS, the complex processesittofal systems and NbS design features and options
Whilst scientific evidence of the multifunctionaérefits of NbS is plentiful and well-documenteddan
technical knowledge on NbS design and implementagioundantly available, there is a lack of coherent
market-orientated and scalable models for local bi&Sgn and implementation.

On the other hand, green infrastructure (Gl) refera strategically planned network of natural aadi-
natural spaces that conserve ecosystem values \walsite supporting human needs. It is a systematic
approach to land use planning and design thatjyicates natural elements into urban and rural ahedlise
context of EU policies, Gl is defined as "A strataedly planned network of natural and semi-natuanadas
with other environmental features, designed andagea to deliver a wide range of ecosystem services,
while also enhancing biodiversity." (Directorater®eal for Environment) Gl aims to create a
multifunctional network of green spaces that prewa@rious environmental, social, and economic benef
Gl includes features like parks, forests, wetlargieen roofs, urban gardens, permeable pavemands, a
green corridors. These elements help manage staemwaduce urban heat island effects, enhance air
quality, provide recreational opportunities, supdmodiversity, and improve the overall quality Idé in
cities and regions. Green infrastructure is oftetegrated into urban planning processes to create m
sustainable and resilient communities.

Gl also includes vertical greening, such as compéeade-bound greening or ground-bound greening in
outdoor areas, which are effective countermeasBesause vertical greening hardly requires anytiadil
space, it offers great potential for further apgticn, especially against the background of urban
densification. Green walls have many advantagesa asatural air conditioning system"”, they cool the
ambient temperature, absorb rainwater (water riet@ntimprove air quality (pollutant filtering, fendust
binding, air purification, oxygen production, COding), reduce noise, create habitat for birds imsdcts
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(biodiversity), protect buildings from negative extal influences (weathering, heat, cold, UV radiat
rain), energy costs for air conditioning in sumnagd heating in winter can be saved. In additior, th
aesthetic value of green walls has multiple posigffects on our well-being. The quality of lifedalmousing

of the urban population in their direct living amgbrking environment is increased. Vertical greening
therefore combines a positive effect on the enwirenmt and microclimate with an improvement in the
quality of life in urban areas.

Both — NbS and GI — are a form of urban sustaiitgbéls they not only reduce temperatures and other
negative urban environmental effects, but also awprair and water quality, provide space for reiboea
reduce stormwater runoff, and attract pollinatorall-in all they help greatly with climate mitigati and
adaptation. For the sake of completeness, bluastrfrctures are infrastructures with visible “bliul"the
form of water. This can be e.g., artificial, nevdyeated ponds, water areas or water features. ©other
hand, this also includes existing natural bodiesvafter. The connection of green (land) and bluetdrya
infrastructure has many advantages for the qualitghe environment and natural areas and improves
people’s health and quality of life. In view of tlkenstant loss of inner-city green spaces witheasing
global climate change, which leads to urban hdands, especially in cities, greening of buildinigs
becoming increasingly important. While nature-basetitions and green infrastructure share a common
goal of utilising nature for environmental benefitse main difference lies in their scope and fod\uesture-
based solutions encompass a broader range of @hpthat can address diverse environmental clgaken
including climate change and disaster resilienaee infrastructure, on the other hand, primariguses

on urban and regional planning, emphasizing thegnmiion of natural elements into human-made
environments. Nature-based solutions and greeasiniicture are complementary approaches that lgzera
the power of nature to promote sustainability. Medoased solutions encompass a broader range of
approaches for addressing environmental challengddle green infrastructure primarily focuses on
integrating natural elements into urban and rediplaaning to create sustainable and resilient camities.

3 STRASSHOF. KLIMAFIT! — A LIGHTHOUSE DEMONSTRATION P ROJECT

3.1 About the project

“Strasshof. Klimafit! Strasshof as a lighthouse: ARO+ green walls, green infiltration troughs,
empowerment and practical transfer” is a lighthodsenonstration project that stimulates processes fo
climate change measures by empowering other muaitigs and small towns. The project aims to
implement resilient, multifunctional and "climaté-fsolutions that respond to heat and heavy nanpyove
the microclimate, increase the quality of life divthg while promoting biodiversity in existing as of the
municipality Strasshof an der Nordbahn in Lower thias With these measures, the municipality of
Strasshof can act against climate change conseggi@md improve the liveability of the populatioreT
transferability of the demonstrations will be gudaeged with the help of various regional, nationatl a
international exchange forums. In cooperation withier Austrian municipalities, the lessons learfrech
Strasshof will be reflected and transferred to tegional network "Climate-Fit Small Towns and
Municipalities" along with step-by-step instructsofor climate-fit municipalities.

The project is funded by the Austrian Climate amefg§y Fund, Klima- und Energiefonds, under the $mar
Cities Initiative in Austria, from April 2022 to Meh 2025.

3.2 About the municipality

Strasshof an der Nordbahn is located about 25 kriheast of Vienna (Austria) in the political distriof
Ganserndorf and is part of the northern Marchfedion in the province of Lower Austria. Originally
planned and laid out as a Viennese suburb as ad{iridarden city", the settlement had only about 50
inhabitants around the year 1900. With the constmof a marshalling yard of the northern railraad
Strasshof, the economic upswing began in 190Gdant decades, the town has developed rapidly vtid,
11,786 inhabitants (as of January 1, 2023), ityidds the largest town in the Marchfeld region. RVin
average population density of 1,012 inhabitantsspeiare meter, the municipality has a compacteseaght
area. With the help of construction bans, Strasslasf already been taking on municipal tasks thee ha
become pressing in recent years due to enormoudgimm growth. Equally urgent still is the devetognt

of climate change-adapted strategies, through wtiehcommunity can prepare for changing climatic
conditions. Since 1999, Strasshof an der Nordbasrbleen an active climate alliance municipalityhwiite
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goal of continuously reducing greenhouse gas eamisshecause it is becoming increasingly important f
municipalities to improve the quality of life anthsdards for their citizens by running projectst thfil
their targets.

4 EVAPO+ TRANSPIRING GREEN WALLS IN STRASSHOF

In the course of the project Strasshof. Klimafiticancept for "EVAPO+ transpiring green walls" was
developed. In comparison to other forms of vertgaening, the EVAPO+ transpiring green walls have
particularly high cooling effect and primarily seras natural air conditioning in outdoor areas. P04
transpiring green walls consist of a horizontalatagion carrier with a continuous vertical substrabdy
that increases evaporation of the substrate, pesvidore root space for plants and thus more lea$ raad
transpiration. The substrate in the vegetationieaim addition to the plants causes higher evaporaates.
This technique in combination with automatic irtiga systems leads to greater leaf mass of thegpkmd
therefore higher transpiration. Overall, they ims® evapotranspiration, which serves to cool the
surrounding area. The irrigation system of theigatisubstrate level has a relatively high-watesaaption
capacity and releases the water slowly. Automagicakather-controlled, this level is watered more o
warm and hot summer days. To reduce the top-bogt@aaient of green walls, where top and side aread t
to be too dry, a special version of the automatigation system is used. EVAPO+ transpiring graefls
make a significant contribution to the adaptatibnrban spaces to climate change.

The name “EVAPO+ transpiring green wall” is derivieaim the term evapotranspiration. Evapotransgrati

is the transpiration from plants and evaporatiammfrwater, soil and substrates. EVAPO+ green walls
increase and maximise evapotranspiration and thiigibute more effectively than other green watiteyns

to cooling the microclimate surrounding us.

The EVAPO+ transpiring green walls fulfil multifumgnal effects on different levels. In addition to
microclimatic effects, these effects are in patticu

« As a space-dividing element, the green wall (ineg{standing variation) can counteract conflicts of
use at busy open spaces and create protected areas.

« Due to the continuous vertical substrate layer @adt cover, the green wall absorbs sound and can
provide low conflict use and pleasant quality afysas noise protection is provided along roads or
playgrounds and sports fields.

* The plants and the moist substrate surface bintaih harmful air particles and thus increase the
quality of stay in the vicinity.

« Plants have a calming psychological influence oopfe and thus increase well-being and the
quality of stay in the open space.

Three different types of EVAPO+ transpiring greealles have and will be implemented as demonstration
objects in Strasshof an der Nordbahn as microcirmaproving measures which have been further
optimised with regard to evapotranspiration coolifigcts, leading to a better quality of life angbgorting
biodiversity:
e Public buildings: The first EVAPO+ green wall wasplemented on the east-facing roof terrace of
the municipal office in Strasshof.

e School/outdoor classroom: The implementation oftfagogreen wall is planned in combination with
a pergola at a school site in Strasshof.

¢ Central public area: The implementation of a frading green wall in combination with seating in
a central public area in Strasshof is currentlygeliscussed.

4.1 Construction details

EVAPO+ transpiring green walls belong to the wallibd facade greening categories. Compared to ground
based and trough-based vertical greening with choniplants, wall-bound vertical greening can insea
microclimatic effects.

The special characteristic of the innovative EVAP@hspiring green wall is a horizontal vegetatianrier
with a continuous substrate body. This enormousdysases the evaporation of the substrate. Iniadgihe
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larger root spaces in EVAPO+ transpiring green svallow for more developed plants, which leads to
greater leaf mass and thus increases the tranispiftthe vegetation. This results in the effefcao overall
increased evapotranspiration, which cools the suadimg area.

To increase evaporation, the EVAPO+ transpiringegrevall has a special design with two different
substrate levels and two separate water circult® Jubstrate, which runs vertically through therent
construction as a base for the greening, is deditjike a gabion wall with a technical, structuraditable,
and humus-free substrate in a grid structure aodged with its own irrigation circuit.

The actual plant and substrate level in front iedi with a knobbed layer made of HDPE plastic as
constructive wood protection and a layer of gea#leen top. It is filled with a substrate mixture fiotensive
roof gardens. Watering is automatic via drip hosesing horizontally in the plant troughs.

The following visualisation shows in detail how tB&APO+ transpiring green wall is constructed and
layered. To highlight is the continuous substratdybat the back of the green wall.

metalgrid as
substrate holder

¢ knobbed layer

muneral substrate:
continuous

substrate body

toof garden
substrate: horizontal
vegetation carrier

knobbed layer as
water storage and
moisture
protection

drip hose for
irrigation
substructure as

wooden trough
holder

metalgrid as
substrate holder
and for
transpiration
supplementary
irrigation on hot
days

wooden trough
with integrated
irrigation

Fig. 1: lllustration of the EVAPO+ transpiring grewall on the roof terrace of the Strasshof murtgdfice building

4.2 Plants and rhizosphere

The root area is a crucial growth criterion for fflant. The planting is carried out with robustrgmials
and herbs. A root space of 1.5 litre of roof gardebstrate is available per plant in the vegetdtoal with
the plant troughs alone. In the underlying, veltyceontinuous substrate level, additional rootcgpaan be
developed by the plants. According to the stand@WORM L 1136) for full-surface wall-bound green
roofs, the minimum dimensions of one litre of aghié root space per plant is required which is thel
surpassed. The plant substrate consists of a mixtfirorganic or mineral components that form the
vegetation layer. A combination of ready-to-use ariats such as crushed bricks and pumice, anddilli
materials such as sand and compost with an adraigfuperlite, is applied.

4.3 Irrigation system

To optimise the performance of EVAPO+ transpirimgemn walls in dry periods and hot summer days two
automatic irrigation systems for the rear substaagedesigned. The first type of automatic irrigatsystem
has a relatively high-water absorption capacity eeldases the water slowly. The other type of atitn
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system is automatically weather-controlled. Thisang the substrate is watered more on warm and hot
summer days. This special irrigation system caasescrease in evaporation via the substrate sirdac

hot days and a reduction in the top-bottom gradiégteen walls where top and side areas tend toddry

on hot days. The substrate consists exclusivelynioferal fractions with a grain size of 2 to 8mm, a
maximum water capacity of 40% by volume and a wpgemeability mod. Kf of 0.68 cm/s.

The following illustration shows the two automaiitigation systems: the main irrigation system for
plantgrows in the horizontal vegetation carrierpesdively the front substrate level and the adddlo
irrigation system for hot summer days integratedaigontinuous vertical substrate body (rear sutestra
level).

Additional irmigation
system for hot summer
days / rear substrate level

Main irrigation system for
plantgrows level/ front
substrate

Control and regulation
technology for both

irrigation systems

Fig. 2: Separate water circuits for watering theAP®D+ transpiring green wall on the roof terracéhaf Strasshof municipal office
building

4.4 Demonstration 1: EVAPO+ transpiring green at the terace of the municipal office

The EVAPO+ transpiring green wall is built on thesefacing roof terrace of the Strasshof municgdfite

and attached to the fagade. The green wall is & éd 2.40m high. The frame construction for treeg

wall is made of larch wood, which forms the sulisti@nd plant carrier in the form of rows arranged on

top of the other. Over 300 plants were used. Thieviing plant species (perennials and herbs) where
planted in the Demonstration 1 EVAPO+ transpiringeesp wall: Alchemilla sericata, Allium
schoenoprasum, Armeria maritima, Aster ageratoiBdesgenia cordifolia, Dianthus deltoides, Geranium
wallichianum, Geranium x cantabrigiense, Geraniamgsineum, Geranium pratense, Iris x barbata-nana,
Levisticum officinale, Melissa officinalis and Thy® x citriodorus.

Fig. 3 and 4: EVAPO+ transpiring green wall on tbef terrace of the Strasshof municipal office
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Most perennials are deciduous. About a third ofgbeennials are evergreen so that a relativelyngvesl
can be seen, even in winter.

Fig. 5: EVAPO+ transpiring green wall on the roafraice of the Strasshof municipal office building

4.5 Demonstration 2: EVAPO+ transpiring green as part é a newly built outdoor classroom

In the Middle School in Strasshof, an outdoor class is currently under planning. This design will
combine an EVAPO+ transpiring green wall with ageda construction providing additional shade thioug
climbing plants. The climbing plants form a groumaked vertical greening with climbing frames arts ai

Fig. 6 and 7: Construction details and visualisatiba draft of the outdoor classroom with EVAP@anspiring green wall

The EVAPO+ outdoor classroom will be set up neaoath-east-facing large window area of the school
building to produce shade and a cooling area ferstthool library, while creating a cool outdoorriga for
school lessons and breaks. In addition to the miicnatic advantages of the EVAPO+ green wall, climgb
plants will be applied to the pergola on stainkgte®l cable elements and thus reduce the solar imjuthe
school building. The deciduous climbing plants hdek library in summer and let the sun througWwiirter
after the leaves have fallen.
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Compared to the wall bound EVAPO+ transpiring greall at the Strasshof municipal office, the EVAPO+
transpiring green wall within the outdoor classrowiti be two-sided, meaning that both sides of fitee-
standing wall will be filled with plants. For thaurpose, wide plant troughs are embedded in thgofser
construction, which creates the possibility of twpposing vertical vegetation areas. Partitions with
structurally stable technical substrates in gnidattires are also installed in the middle of trenptroughs to
increase evaporation.

The following visualisation shows in detail how tB&APO+ transpiring green wall within the outdoor
classroom at the Middle School in Strasshof is taoted and layered. To highlight is the doublesdid
design of the free standing wall.

mineral substrate:
continuous
substrate body

metalgrid as
substrate holder
and for

transpiration

knobbed layer:
protection against
moisture and
supporting
function as
substrate holder

roof garden
substrate:
horizontal
vegetation carrier

knobbed layer as
water storage and
moisture
protection

drip hose for
irrgation
supplementary
irrigation on hot
days

wooden trough
with integrated
irrigation

Fig. 8: Construction of the EVAPO+ transpiring greeall within the outdoor classroom at the Middieh8ol in Strasshof

The EVAPO+ outdoor class will be designed usingsatle perennial planting that will be home to aevi

variety of flowering and fragrant perennials aslvasl herbs and, if desired, fruit or vegetablescfmoking
classes.

The outdoor classroom includes several categofiesrtical greenery. The EVAPO+ transpiring greeailw
is a combination of wall-bound vertical greeninghwpartial vegetation and wall-bound vertical giegn
with full-surface vegetation supports. The vertigedening with climbing plants is surrounded by @oden

border respectively a trough without a bottomslohly recognisable as ground-based vertical gneeat
second glance.

The excess irrigation water of the EVAPO+ trangigjrgreen wall is directed into the root area of the

climbing plants via an underground supply pipe. &alty, there is a natural irrigation through raater and
groundwater extraction in the case of ground-basetical greenings.

The irrigation of the EVAPO+ transpiring green wallill be combined with rainwater harvesting
(sustainable rainwater management, careful useotdbfe water). To save tap water for watering the
EVAPO+ transpiring green wall, the installationafainwater tank is planned. The rainwater stotagk
will receive the precipitation water from the rawfthe school building. With the potential to usenwater

for irrigation, the goals of sustainable rainwatenagement and more careful use of drinking watarbe
achieved. Irrigation is carried out with low pressand drip hoses and can thus also be fed withvedér in
public spaces.
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Construction work started during the school sumbreak 2023. With school starting again in September
2023, the plants will be added with the participatof students, so that the EVAPO+ outdoor classbei
ready to use starting in autumn 2023.
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Fig. 9 and 10: Ground construction/substructurtnefEVAPO+ transpiring green wall within the outdatassroom at the Middle
School in Strasshof

5 CONCLUSION AND OUTLOOK

EVAPO+ transpiring green walls are a version ofticat green walls that can be seen as nature-based
solutions and form a part of green infrastructurestough the increased evapotranspiration, essentia
functions and benefits of green infrastructure aatlire-based solutions are enhanced. EVAPO+ thamgpi
green walls are an easy solution to improve miamaaties by cooling the surroundings, improving aiality

and quality of stay for different users in urbarewpareas. They also lead to improvements in urban
infrastructures, and in the settings of living amorking spaces, etc. The innovatively developed PQ4
transpiring green walls can improve the qualitystefy for many varying locations: they come in difa
shapes and sizes and can be combined with othiritfaastructures (see outdoor classroom). EVAPO+
green walls can be used e.g., as wall-bound vériegenery on buildings, in combination with peggol
constructions to produce shade, or as free-stanidimmg dividers, for example for terraces and sgadireas.
Furthermore, the choice of plants can be adaptéadividual needs and situations. The evapotraasipin
effect increases of course with the size of the P@A transpiring green wall. Generally, the teamsdion
construction heights of a maximum of 4 to 5 meters.

The developments around the EVAPO+ transpiring rgrnealls aim to create the most robust, resilient
vertical greenery possible in the immediate liviagd working environment and have exceptional
microclimatic advantages. To prove these advaniaties EVAPO+ transpiring green walls will be
monitored throughout the project. Measurable goattude microclimatic effects and positive effects
regarding rainwater management. Further, it will ibgortant to monitor the quality of stay for the
immediate users. The following measurements walllleo a monitoring of the anticipated effects:

« Microclimatic effects through shading and evapamration of the plants and the substrate body.
Measurement sensors have been and will be instaiiddwill measure temperature, humidity, and
solar radiation through the entire duration of pheject for monitoring. The results will be compdire
to reference measurements.

e To monitor the use and impact on the users, sumlysapture discernible effects of the EVAPO+
transpiring green walls on summer/heat days. Varioeeds and possible uses and applications of
the green wall will be considered. Attention wik@ be paid to different needs and possible cdsflic
of use and interest.

Overall, the EVAPO+ transpiring green walls demaatst an easy way to cool down microclimates with
aesthetic effects. The increased and resilienspiaation effect of the plants, together with thveoration
over the extensive substrate surface, creates ticyparly efficient evaporation coolness. Furthére
vegetation develops much better and is many tima® mesilient than all wall-bound vertical greenlig/a
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EVAPO+ Transpiring Green Walls — a Demonstration How to Maximise the Evapotranspiration Effect tooC®own our
Microclimate

available on the market, even in the event of gisons or failure of the irrigation system. The
demonstrations in Strasshof an der Nordbahn pravigieod example for other municipalities or locagio
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