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The municipality of Ober-Grafendorf is located at an elevation of 280 m in a typical pre-Alpine landscape in the
Mostviertel region in the western part of the Austrian province Lower Austria. With 4,612 inhabitants on a
municipal territory of 24.6 km2, Ober-Grafendorf has a population size only slightly above the statistical average
of Austrian municipalities, and it is among the 98% of Austrian municipalities with less than 20.000 inhabitants. In
recent years, more frequent and more intense heavy precipitation events alternating with more pronounced
drought periods have caused increasing challenges for municipal development. Excess surface water runoff from
sealed surface areas has repeatedly caused small-scale flooding, overloading of the sewer and wastewater
treatment system, and rising costs for its maintenance. On the other hand, during hot and dry periods the cost for
irrigating and maintaining the urban greenery has been rising constantly. Based on observed climatic trends and
climate projections, it is anticipated that these problems will be exacerbated by future climate change. The
municipality has responded by implementing a smart, ecosystem-based rainwater management system that is
incorporated into an environment-friendly street design. The adaptation solution helps to reduce public costs,
delivers multiple benefits and holds considerable innovation potential for sustainable and climate-sensitive local
road construction.
Planning of the adaptation measure was embedded in a regional pilot adaptation process conducted within the
Interreg project C3-Alps [3]. From 2011 to 2014, the process has succeeded in setting adaptation on local
agendas, building adaptive capacities and triggering adaptation actions in seven municipalities in the Mostviertel
region, including Ober-Grafendorf.
Case Study Description
Challenges:
Alpine Austrian municipalities are increasingly affected by climate change impacts, such as local extreme
weather events (heavy precipitation, hailstorms), heat waves, droughts, declining snow cover, floods, and
gravitational natural hazard events (debris flows, landslides, torrential processes, rockfall). A range of adverse
effects on environmental systems, physical structures, human health, and socio-economic activities of all sectors
(e.g., infrastructure, water supply, energy provision, forestry, tourism) is already causing frequent damages in
municipalities, creating consequential costs to municipal households, and often jeopardizing municipal
development potentials over the long term.
Like other local communities in the province of Lower Austria, the municipality of Ober-Grafendorf in the
Mostviertel region has in recent years increasingly been affected by heavy precipitation events, on the one hand,
and by more frequent and more pronounced drought periods, on the other hand. Due to the combined effect of
heavy rainfall events and incremental soil sealing in the wake of ongoing settlement growth, excess surface
water runoff from sealed surface areas has been causing overloading of sewage water systems and small-scale
flooding of residential areas more and more frequently. The consequences are costly damages to properties and
the built environment as well as rising costs for pumping out the sewerage and for operating the municipal
wastewater treatment plant. The resulting maintenance and repair costs are causing substantial additional

pressure on the municipal budget, which – as in most other municipalities - is strained by high investment and
operation costs for the urban sewage and water sanitation infrastructure as well as for flood retention structures,
anyway.
Moreover, in times of prolonged droughts the cost and effort for irrigating and maintaining the vegetation in urban
green spaces has been increasing constantly, and the effects of more intense heat waves on human health and
wellbeing are already being felt even in comparatively small rural municipalities.
Annual mean temperature has already risen by +2°C in Austria, compared to pre-industrial times. According to
most recent regional climate change scenarios for the province of Lower Austria (Chimani et al. 2016a [4]), which
are based on the new Climate Scenarios for Austria (Chimani et al. 2016b [4]), annual mean temperature is
projected to increase further by +1.3°C to 1.4°C in the period 2021 to 2050 (compared to the period 1971-2000)
and may rise up to +3.9°C under a business-as-usual representative concentration path (RCP8.5) in the period
2071 to 2100, with the strongest seasonal increase occurring in winter (+4.4°C). The average annual number of
hot days (defined as days with the maximum daily temperature exceeding 30°C) in Lower Austria may increase
from 6 hot days per year at present to 29 hot days per year until the end of the century. Though being subject to
higher uncertainties, climate models also forecast an increase in annual mean precipitation of up to +11 % under
a business-as-usual scenario until the end of the century and significant changes to seasonal precipitation
amounts in the entire province, with an increase of +25.6% of precipitation amounts being possible during winter.
Maximum daily precipitation amounts are simulated to increase significantly and in a progressive way in larger
parts of Austria over the long term (RCP4.5: 16,2%; RCP8.5: 23,5%; both for the period 2071-2100), with the
strongest changes of +20% to +40% occurring in winter in the north and east of Austria.
Having already been active in the fields of local energy efficiency, climate mitigation and environmental
protection for years, the municipality of Ober-Grafendorf recognized the growing challenges to urban
development induced by climate change and decided to test and implement an innovative local adaptation
measure in a new municipal development area.
Objectives:
The project “eco-street” (“Ökostraße”) implemented in the municipality of Ober-Grafendorf represents a smart,
decentralised, ecological rainwater management system based on an environment-friendly urban street design
(DrainGarden®). The main objective was to avoid flooding of built-up areas by draining excess surface water in
case of heavy precipitation events from the sealed street surface to unsealed road-side zones planted with
greenery, whose specific design allows retention, storage and filtering of the rainwater. Equally important goals
were to avoid public costs for construction and maintenance of additional sewage pipes, and to reduce costs and
energy inputs for operation of pumping stations and sewage treatment facilities. At the same time, the adaptation
measure aims at generating co-benefits, such as improvement of the urban micro-climate through plant
transpiration, cooling effects during summerly heat waves, visual upgrade of the townscape, and reduction of
costs and efforts for irrigating and maintaining the urban greenery. The measure is intended as an innovative
pilot and demonstration adaptation activity that shall serve as a model solution also for other cities and
municipalities. Permanent scientific monitoring shall support customized applications in other contexts and
locations.
The local adaptation measure in Ober-Grafendorf was developed and implemented as part of a regional pilot
adaptation process within the transnational EU project C3-Alps – ‘Capitalising Climate Change Knowledge for
Adaptation in the Alpine Space’ (Interreg Alpine Space Programme 2007-2013). The overall goal of the pilot
activities conducted in the frame of the project in regions across the Alps was to put climate adaptation on local
and regional agendas and to pave the way for implementation of concrete adaptation activities and measures. In
the Mostviertel region, seven pilot municipalities participated in the process, including Ober-Grafendorf.
Solutions:
The project “eco-street” (“Ökostraße”) in the municipality of Ober-Grafendorf is an environment-friendly urban
street design for decentralized ecological rainwater management. In response to recurring heavy precipitation

events causing small-scale flooding, overload situations of the sewage system and rising costs for maintenance
works, the measure was realised in a new urban development area at a street section of 100 meters length and
11 meters width in 2015.
The “eco-street” concept, which has been protected under the name DrainGarden®, is a system of vegetated,
aesthetically appealing roadside surface strips covered with special substrates of natural origin and planted with
greenery that are able to absorb, retain, store and filter large amounts of water in short time. The specifically
developed soil substrates are layered in a way as to combine high water permeability with high storage
capacities. In case of heavy rainfall the water is not flowing from streets and other paved surfaces into the sewer,
but into the green areas. Each cubic metre of substrate can store up to 500 litres of water. As it is required by
regulations in place for conventional water retention structures, the system is designed to assure flood protection
up to heavy precipitation events with a 100 year return interval. The water remains available to the plants, is
filtered by the substrate and allowed to infiltrate slowly into the groundwater body. The micro-climatic effect of the
water used by the plants for transpiration equates to the cooling capacity of a 100-years-old beech tree on a hot
summer day and is able to reduce the local temperature by up to 5°C during heat periods. Further environmental
co-benefits include the storage of CO2 by plants and substrate, the containment of growth of sealed soil, an
increase in urban green spaces, and visual improvement of the townscape.
The system allows the municipality to avoid investment costs for construction of additional sewage pipes as well
as regular operational costs for maintaining the sewerage and operating pumping facilities. In addition, the
existing urban water drainage system is disburdened, and costs for operating the municipal wastewater
treatment facility as well as for irrigation and maintenance of the urban greenery are reduced.
Selection of the right plant species is a crucial factor for success of the measure. Apart from being in compliance
with road safety standards, the greenery should be designed as to avoid drivers and walkers from damaging the
system, which can be achieved by using shrubs, flowering and soil-covering species. On the other hand, suitable
plant species need to be adjusted to the local climate and should be perennial, easy to maintain and robust,
including resilience against de-icing salt during winter time.
The project has been designed as a scientific experiment whose performance parameters are currently
continuously monitored in order to learn for future applications. The adaptation measure is particularly suited for
the secondary street system in settlements and for newly developed settlement areas. With necessary
modifications, the rainwater management system can be tailored to other situations, such as green roofs, car
parks, and private housing.
The “eco-street” concept has received much attention by both the public and experts, and it is considered an
important innovation in sustainable local road construction. The municipality Ober-Grafendorf intends to widely
apply the concept on its territory, therewith reducing the share of sealed surface area.
Importance and relevance of the adaptation:
IMPL_AS_CCA;
Additional Details
Stakeholder engagement:
The project was initiated by the Mayor of Ober-Grafendorf, who has long been a strong proponent of sustainable
and environment-friendly solutions in municipal development. The decision to finance and install the adaptation
measure has been taken by the municipal council. Since the measure was to be realized in a new urban area
that was still undeveloped, there was no particular need to further involve residents in the decision. However, as
it is required by the spatial planning laws in Austria, the preceding local spatial development plan and the
concrete zoning plan have been subject to stakeholder participation and public consultation. Crucial contacts to
external experts were brokered by the long-term gardening service provider of the municipality. On behalf of the
municipality, the project has been implemented in cooperation with the University of Natural Resources and Life
Sciences Vienna and the consultancy firm Zenebio GmbH, who had already invested several years of research

in developing smart rainwater management systems.
Preparation of the measure was embedded in a regional adaptation process that was conducted in the
Mostviertel region in Lower Austria from 2011 to 2014. Running under the title “Changeable Mostviertel. Fit into
climate future”, the process was one of the pilot activities within the Alpine Space project C3-Alps and aimed at
supporting and implementing adaptation at local level. Building on a tailored regional communication strategy
and careful planning of the process, the stakeholder process applied structured forms of participation and group
interaction formats, supported by more informal ad hoc-interactions with stakeholders. Particular attention was
given to early participation of stakeholders, the continuity and transparency of the process, and regular
stakeholder interactions. A core team of the Climate Alliance Lower Austria, politically backed up by
representatives of the Office of the Provincial Government Lower Austria, was responsible for designing,
organising and steering the process on the regional level. Over a duration of three years from 2012 to 2014,
seven municipalities, including Ober-Grafendorf, participated in four local workshops per municipality, totalling to
28 municipal workshops, plus four joint cross-municipal workshops and public stakeholder events. The main
functions of the process management team were to motivate stakeholders to participate, to initiate and facilitate
the local adaptation processes, to provide and broker scientific knowledge in usable forms, to integrate local
knowledge, and to provide a supportive and empowering framework for the municipality stakeholders.
The main stakeholders involved were the mayors as well as the leaders and members of local working groups in
each of the seven pilot municipalities. The work groups set up in each municipality were composed of a group of
citizens of different ages, sexes, education and profession. The inter-municipal workshops and public events
were highly appreciated by participants for facilitating exchange of experiences and social learning among the
work groups of all municipalities. Preparation of adaptation knowledge as well as information transfer was
supported by external climate change experts, who delivered expert lectures at the workshops on the specific
topics chosen by each municipality. The regional adaptation process was embedded in wider networking
activities with partner organisations and institutions with multiplier roles, including regional development
agencies, managers of LEADER regions, the agency for village and city renewal of Lower Austria, the regional
energy and environment agency of Lower Austria, and managers of climate and energy model regions.
Success and limiting factors:
Confirming the innovation potential of the project, the measure has won the Austrian Energy Globe Award in the
category “water” and a Climate Star award in 2016. The adaptation solution has since then been tailored to
different context situations and has been applied also in other municipalities and large cities, including Vienna.
Success factors that facilitated the implementation of the measure include the following:
The municipality of Ober-Grafendorf has long-standing experiences in climate mitigation, energy efficiency
and sustainable development activities. It has for years been an active member of respective networks
and programmes, such as the Climate Alliance, the e5 Programme, the Climate and Energy Model Region
“Mostviertel Mitte”, Fair Trade Municipalities, and, most recently, the Covenant of Mayors. Past
experiences with local integration of environmental policy themes and active participation in municipality
networks have contributed to paving the way for the entry of climate adaptation onto the municipal agenda.
As an ecosystem-based adaptation measure that responds to several climate change impacts at the same
time and delivers multiple environmental co-benefits, the measure can be considered a good practice
example of sustainable adaptation.
The measure performs very well as regards cost-effectiveness, and it has comparative cost advantages
against conventional solutions. It thus saves public money and disburdens the municipal household.
Moreover, the regional adaptation process conducted within the “seed-funding” C3-Alps project proved
successful in raising awareness about climate change and adaptation needs, in communicating climate
adaptation as well as in transferring adaptation knowledge and building adaptive capacities. It was thus the
crucial trigger in putting climate adaptation on the agendas of the participating municipalities. Based on an
evaluation of lessons learnt from the process in C3-Alps, the following success and facilitating factors have been

identified:
back-up by higher administrative levels and personal presence of representatives at stakeholder meetings
demonstrated political commitment and motivated municipalities to participate;
bottom-up problem formulation and choice of the topics of interest by the municipalities themselves was
crucial for commitment, acceptance and relevance of the developed adaptation measures;
framing adaptation to climate change in positive terms, by emphasizing opportunities and concepts such
as resilience, sustainability and future development potentials, rather than in terms of risk, damage or loss,
helped to communicate adaptation;
support for local adaptation processes needs to be responsive to the specificities of each municipality and
to take into account the preferences of individual stakeholders; there is no “one-size-fits-all” approach that
works equally well in each municipality;
in order to be well-performing, the participation process required intense preparation, careful planning,
professional process management and sufficient resources (financing, time), while at the same time
leaving sufficient room for flexibility;
preparation and communication of knowledge needs to be target group-oriented; internal communication
trainings with a didactic expert helped to professionalise the communication approaches;
finding the right balance between motivating stakeholders to participate and avoiding overstraining of
stakeholders’ resources and capacities was difficult, but crucial;
cooperating and networking with other organisations active in the region was crucial for the sustainability
of the adaptation process;
participation as a pilot region in an EU project and “being a forerunner region” on transnational level were
strong motivating arguments for the municipalities.
As regards the entire regional adaptation process as such, the novelty of climate adaptation as a local policy
theme in combination with the dominance and previously achieved depth of integration of climate mitigation and
renewable energy issues at the local level proved to be the most limiting factor. Discriminating adaptation from
mitigation was thus difficult to many municipal stakeholders. As a consequence, a part of the developed
adaptation measures had a strong bias towards climate mitigation and were lacking the clear adaptation
relevance. Another difficulty was that at the time of implementing the process a regional adaptation strategy at
provincial level was still missing. The adaptation options set out in the National Action Plan on Adaptation to
Climate Change proved to be ill-suited for the local level, i.e. they were perceived as too abstract, strategic and
distant. Thus, considerable efforts had to be invested in “translating” and “down-scaling” adaptation options from
the national to the local level.
Budget, funding and additional benefits:
In comparison to conventional structural solutions, the smart, ecological urban rainwater management system
implemented in Ober-Grafendorf has considerable cost advantages, both over the short and the long term, and it
delivers a range of environmental co-benefits. The environmental performance of the measure is currently being
monitored. Quantitative data are gathered on, e.g., the water balance of the system, the micro-climatic effects of
substrates and plants, their capacity to filter out pollutants, and on the contribution of the local system to
rainwater management on the regional scale.
Depending on the dimension and the accessibility of the site, the absolute investment costs for implementing the
eco-street / DrainGarden® concept can vary from case to case. The cost of the substrate for one cubic metre is
about 100 Euros. Depending on the choice of plants, the cultivation cost ranges from two Euros / m2 for seeding
to several thousand Euros / m2 for planting large woody perennial plants.
The measure avoids considerable investment costs that would otherwise be required for building road-side
sewage pipes and for installing a clean water drain, and it reduces long-term operational costs for maintaining
the sewerage, pumping out the sewers in case of flooding, treating wastewater as well as for irrigating and
maintaining the urban greenery. Since the costs for constructing and maintaining the urban sewage and water

sanitation system make up a high share of municipal budgets, this considerably reliefs burdens from urban
households. The immediate cost for roadside construction works and street design differ only marginally from
standard solutions, because the system is implemented in areas that would have been used for conventional
roadside greenery anyway.
In addition to preventing the risk of local flooding, the water drainage and rainwater management system offers
multiple benefits. It stores rainwater, makes it available to plants, filters out pollutants, and gives off residual
water amounts to the groundwater. Evaporation of the water stored in the substrates and transpiration by plants
creates a cooling effect, thus improving the urban micro-climate and helping to mitigate heat stress during
summerly heat periods without any additional cost.
Realisation of the measure has been financed by the regular municipal budget. The municipality did not receive
any particular public funding.
The same applies for the measures that have been implemented in the other municipalities that participated in
the regional adaptation process. While a budget of 65,000 Euros was available for the process management and
support services within the EU co-funded C3-Alps project, the municipalities and other stakeholders did not
receive any funding or remuneration for participating in the regional pilot process and for implementing concrete
measures. However, the process managers provided consulting and advise on available financial incentives and
financing opportunities within existing funding programs of the provincial state and the federal government. In
general, the adaptation activities defined and implemented by the municipalities often were soft and low-cost
measures, rather than technological solutions requiring substantial investments.
Legal aspects:
Construction and maintenance of the secondary road network in Austrian municipalities is within municipal
competence and thus represents a statutory responsibility of local authorities. The ecological urban rainwater
management system has to comply with the same regulations and standards as any other conventional solution,
e.g. with regulations related to road safety or national norms for water infiltration engineering works. A specific
goal in the present case study was to comply with rules of the Austrian Water and Waste Management
Association (ÖWAV) related to the storage of 100-year heavy rainfall events.
The specific system DrainGarden®, which has been implemented in the present case, is a registered trademark
and thus subject to respective applicable protection rights. The system is marketed by the Austrian gardening
and landscape planning company Zenebio GmbH.
Implementation time:
The environment-friendly urban street design for decentralized ecological rainwater management in OberGrafendorf was implemented during several months in the summer of 2015. It is accompanied by a scientific
monitoring phase scheduled for several years.
As regards the entire regional adaptation process within the C3-Alps project, preparatory activities started at the
beginning of 2011. Beginning with the first stakeholder workshop in autumn 2011, the operational phase of the
process lasted until the end of 2014. Implementation of measures by the municipalities and the inter-municipal
exchange are continuing after the end of the C3-Alps project.
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Contact:

Gemeinde Ober-Grafendorf
Gemeindeamt
DDI Gerhard Gruber
Hauptplatz 2
3200 Ober-Grafendorf
T: +43 (0)2747 2313-0; +43 (0)2747 2313-202
Email: gerhard.gruber@ober-grafendorf.at [5]; gemeindeamt@ober-grafendorf.at [6]
Amt der Niederösterreichischen Landesregierung (Provincial Government of Lower Austria), Abteilung RU3
Mag. Karina Zimmermann
Landhausplatz 1, Haus 16
3109 St. Pölten
Tel.: +43 (0)2742 9005 15188
E-mail: post.ru3@noel.gv.at [7]
Klimabündnis Niederösterreich (Climate Alliance Lower Austria)
DI Petra Schön
Wiener Straße 35
3100 St. Pölten
Tel.: +43 (0)2742 26967
E-mail: niederoesterreich@klimabuendnis.at [8]
Zenebio GmbH
Preysinggasse 19
1150 Wien
Tel.: +43 (0)1 9828305
E-mail: office@zenebio.at [9]
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