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Introduction 
 
 
1 Introducing the GRaBS Project 
 

The GRaBS Project, which operates under the INTERREG IVC Programme, stands for ‘Green and 
Blue Space Adaptation for Urban Areas and Eco Towns’. The main objective of the project is to 
facilitate the exchange of knowledge and experience, and the actual transfer of good practice on 
climate change adaptation strategies to local and regional authorities; and to improve the political 
decision-making processes amongst the European countries involved in the partnership. 

 
Green infrastructure, including front gardens, parks, 
agricultural areas, green links, green roof landscaping 
and green facades; and blue infrastructure such as 
rivers, brooks, ponds, flood storage areas and 
sustainable drainage systems are taking on an 
increasingly important role in adapting to the impacts of 
climate change. 
 
The department of spatial planning of the Styrian 
Government is one of the fourteen GRaBS partners 
(from eight different countries) in this project; and 
arranged the fourth project steering committee meeting 
in Graz in April 2010. During the three days of the 
meeting, best practice examples in the urban area of 
Graz were presented during study visits and in a 
thematic seminar, attended by the partners and also 
local officers, stakeholders and politicians. 
 
The content of these visits and seminar, as well as 
additional projects according to the GRaBS concept, are 
documented in detail in this GRaBS briefing which is part  

               of the Expert Paper Series. 

 
2 Introducing the City of Graz 
 

The City of Graz is the second largest town in Austria, with approximately 250,000 inhabitants. Graz 
is situated in the south of the province of Styria and is the capital of the federal state of Styria, which 
is also named the “Green Heart of Austria” because of its vast amount of forests and green areas. 

 
Graz itself is also a very green district: it is 
estimated that 40% of the area of Graz is already 
green. As a result, planners and decision-makers in 
the capital have always tried to retain the green 
infrastructure while the normal development 
process of the city takes place. In the development 
plans of Graz, which are revised every 10 years, 
building on green belt areas is restricted, and the 
size of development is regulated. There are a lot of 
existing studies as to why green infrastructure is 
important, including its role in climate change, but it 
seems that for the citizens of Graz the role of green 
infrastructure has always played a big part in their  

             lives. 
 

Fig.2: a typical courtyard in Graz 

Fig.1: a square in the city centre 
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In recent years, the planning department and the department for constructing and building in the 
City of Graz have reinforced the strength of these green concepts in a variety of projects, which are 
explained in more detail below. 
 

Case Studies 
 
 
1 Green Net of Graz (Grünes Netz Graz) 
 

The green network of Graz is 560km in 
size, and extends over the entire urban 
area (see Fig. 4). The net connects 
playgrounds and parks, linking them with 
the main residential areas and connecting 
the city centre of Graz with the 
surrounding countryside. 
 
The idea of planning for and achieving a 
’Green Net’ developed in parallel with an 
increasing pressure on open spaces due 
to a growing population, expansion of new 
settlements, roads and the redevelopment 
of old quarters. In order to prevent a 
permanent loss of green space (the 
disappearance of parks, play areas, open 
spaces, individual trees, avenues and 
front gardens) with the evolution of the 

city, a range of measures were necessary. First put forward in 1980 via the city’s urban 
development concept, a number of measures were proposed to protect the green space in the city. 
In the succeeding development concept, which will be drafted in autumn 2010, these measures will 
be maintained. As early as the mid-nineties, the green space thematic programme was 
incorporated into the municipal policy work programme. 
 
As many sections of the green network are yet to be established, the network should be seen as a 
model for the longer term, serving as a framework for the work of the city’s urban planning 
department. 
 
As a whole, the green net consists of the city’s green and open spaces and the green routes 
between them. These green routes have the following hierarchical structure: 

- Green corridor 
- Green way 
- Green link 

 
There are four key functions of the Graz green area network: 
 

• Interlinkage function: green routes, avenues, traffic-calmed streets and pathways alongside 
streams and meadows are a safe and pleasant way to get from home to work, to shopping 
places, to school etc, and it is also an eco-friendly mode of transport. 
 

• Recreational function: the green elements deliver recreation areas situated directly in front 
of the doors of the inhabitants of Graz. So the parks, sport facilities and play areas, green 
links and green routes can also be used for walking, cycling or jogging in the close 
surroundings of the settlements without the necessity of a car to get outside the city. 

 

Fig. 3: green roof and courtyard in the city 
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The elements of the green area network are:  

- Mesh: forests, agricultural areas, landscape  
 

- Node: parks, sports and play areas, allotments  
 

- Connections: alleys, rows of trees, ponds, green ways 

 
 
 
• Ecological and climate-regulating function: in addition to its other functions, the green net 

enlarges the habitat for animals and plants (thus improving biodiversity levels). It links 
together the city’s “green islands”, improves air circulation and cools down the higher 
temperatures in the city centre, caused by the buildings. Even the small green spaces have 
a positive impact on the surrounding climate. Trees also provide shade and filter dust 
particles and pollutants from the air. The amount of sealed surfaces is reduced, and the 
rainwater can seep away naturally. 
 

Fig. 4: the Green Net of Graz 
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• Urban design function: The green structure creates unique local surroundings and enhances 
people’s sense of belonging to their city; and helps them get their bearings and find their 
way around. 

 
In conclusion, the Green Net has the following aims:  
 

• Protecting the green areas of the city 
• Dividing the city districts using green space 
• Linking and netting together the green and open spaces 
• Linking and connecting the city with its surrounding areas 
• Creating recreation areas 
• Allowing people to move around in the city using its green paths and corridors 
• Enhancing the face of the city 
• Regulating the city’s climate via its cooling function 

 
The green net project provides a strategic approach for town planning; and sets out interdisciplinary 
action for the future. Creating the network of green infrastructure is an ongoing process. Twelve 
projects have already been implemented, with several more being implemented in 2010 and 
beyond. An additional project focuses on the regional extension of the green net outside of the 
borders of the city of Graz itself. The south of Graz, which has one of the highest population growth 
rates, will be included in the net and some of the communities in the southeast and southwest of 
Graz will participate in its delivery. 

 
2 Standards for open spaces (Freiraumplanerische Standards) 
 
One of the main objectives of the development plan of the City of Graz is the preservation and 
extension of green spaces for obtaining a good quality of life, to extend the local recreation spaces, 
and to ameliorate the city climate. All of these objectives were incorporated in the spatial concept 
(Räumliches Leitbild) of the City of Graz. The implementation will be achieved via zoning maps and 
master plans, and in construction appraisals carried out by experts.  
 
In the City of Graz, the planning department and the department for green spaces and water 
bodies, together with external experts, calculated a set of standards for open spaces to get an 
internal evaluation basis for the different processes. In the meantime, the concept will be evaluated 
and approved.  
 
The standards concentrate on the following issues: 

• front gardens 
• inner courtyards 
• greening of basement garages 
• protection of trees 
• street trees 
• enclosures 

• greening of roofs 
• greening of noise protection walls 
• surface sealing  
• changes of use of an area 
• playgrounds 
• parking areas 

 
For all of these issues, a list of standards is available which must be adhered to. The list also 
outlines the regions of Graz in which these standards have an influence. Two of these standards 
are explained in more detail below:  
 
2.1 The greening of roofs 
 
These standards apply to the whole city, from the old historical inner city, to the perimeter block 
development area, to the one-family houses in the greenbelts, and the industrial area, etc. The 
standards are: greening all the flat roofs at a degree of 10° of a size up to 50m². The depth of the 
vegetation layer has to be at least 8cm. This roof-greening process will improve the lack of green 
areas in the city, and has considerable importance in city planning. 
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2.2 Parking areas 
 
These standards also apply to the whole city. By planning parking spaces with four cars it is 
stipulated that at least one broad-leaved tree has to be planted and maintained. This measure is 
taken not only because of the loss of green spaces, but also for retaining the characteristics of the 
town and contributing to the landscape. There are also further standards given for bigger parking 
areas to minimize the degree of surface sealing. 
 
After the evaluation of these standards, it is foreseen that they will be included in the new 
development concept of the City of Graz, which will be drafted in late autumn 2010.  

 
3 Revitalising the inner courtyards of Graz (Grazer Innenhöfe beleben) 
 
The classic block border buildings of the pre-modernism period with their inner shared courtyards 
are a common presence in the City of Graz. With their green inner courtyards and front gardens 
they help give Graz the reputation of being a garden city. In the historical centre one can find semi-
public and private open spaces, some of which are still intact with a lot of plants; providing a good 
micro-climate as well as improving the quality of life for the people living there.  
 

 
 
 
 
 
 
 
 
 
 
 

 
 
In the development concept of Graz, the conservation of these spaces is a key goal. Of significant 
importance is increasing the awareness of the owners and other private users, and to motivate 
them to actively participate (including financially) in the revitalisation of the inner courtyards. A 
primary objective was therefore to develop tools to increase the responsibility of the owners and to 
influence their decisions concerning the future of these courtyards. 
 
In summary, the objectives included: 

• Creating incentives for the private owners to participate in the initiative 
• Conserving the intact inner courtyards 
• Improving access to inner courtyards (overcoming legal issues to acquire shared space) 
• Eliminating disturbing fixtures and uses 
• Extending and improving green space in the inner courtyards 

 
The project steps included a concept phase, followed by a participative planning process, followed 
by the delivery of a pilot project, and accompanied by public relations exercises (e.g. a drawing 
competition for pupils.  
 
The results are as follows: 
 

• The strategy document “Revitalising the Inner Courtyards of Graz” is the most important 
outcome of the participative planning process. The document includes guidelines regarding 
master planning, participation and incentive systems for private players, which will serve the 
City of Graz as a guideline for all future procedures connected with inner courtyards; 

 

Fig.5: transforming the inner courtyards to green 
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• Pilot projects: the participative planning process was carried out in seven courtyards. The 
owners and tenants drafted designs and long-term patterns for the use of their courtyards. In 
two of them, these patterns have already been implemented and a few more are in the 
planning phase; 

 
• The establishment of an Inner Courtyards Advisory Centre; 

 
• Improvement of cross-departmental co-operation between the department of urban 

planning, department for juveniles and family, department for green space and bodies of 
water and the housing department of the City of Graz; 

 
• Public relations work: permanently engaging the public with the initiative, issuing regular 

press releases in the media, installing a project homepage, finding a suitable mascot, and 
devising a drawing competition for children.  

 
3.1 Outlook 
 
The quality of life in the inner districts of 
the City of Graz is closely linked to the 
inner courtyards initiative, and 
conserving them will remain an 
important objective of urban 
development planning in the future. It is 
hoped that the awareness of the owners 
and inhabitants will steadily increase in 
coming years. The project itself 
demonstrates another means by which 
implementation of green infrastructure 
can be achieved, and acts as a model 
for other historical towns. 

 
 
4 City climate analyses for Graz, and thermal scanner flight 
 
In 2006, a joint project between the City of Graz, the Styrian Government and the Institute for 
Geography and Regional Studies of the Karl-Franzens University of Graz (Lazar/Sulzer) saw the 
revision of the 1994 analyses of the city climate of Graz. Back in 1990, the urban development 
concept of Graz concluded that climatic trends were an important element in spatial planning and 
urban development decision-making processes.  
 

• In the 1992 zoning plan a limit had already been established for the building density in some 
areas of Graz, and open spaces for cool air production were also defined; and 

• In development masterplans, the height of the buildings was limited and advice was given 
about the aerodynamic efficiency of the buildings. 
 

Due to the continuing development of the city, and through gathering climate data during those 12 
years, the concept has had to be amended. Additionally, a new thermal scanner flight was 
conducted in 2004, by a German association of aviation and space flight. A variety of data on Graz 
was produced, including information on city sealing, vegetation and temperature distribution. This 
enabled, for example, a map of sealed areas in Graz to be produced. An interesting result emerged 
in the thermal scan, caused by the changing nature of how the south of Graz was built up. This 
outcome, and others, will be helpful for the planning processes of the City of Graz and for various 
Styrian government departments; in planning for the green infrastructure, for example. 
 
Another example in which the climate zone map of Graz was useful, was the research conducted in 
the district Mariatrost - the built-up area of the so-called “Marlandgründe”. This area is situated in 
one of the valleys feeding in cold fresh air into the city – in the Mariatroster Tal (valley), which is 

Fig.6: an example of a greened courtyard in the city centre 
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14ha in size. According to the city climate analysis exercise, this area was pinpointed as a restricted 
building zone in the eastern part of Graz. But the built-up area has been in existence for a long time 
already – so some agreements had to be made in the master plan. After further climatic analyses in 
this area by the University of Graz, some guidance and solutions were suggested: 
 

• buildings should be constructed in a certain direction; 
• more green roofs, and roofs with grit, must be implemented; 
• the amount of sealing of surfaces should be minimised;  
• the drives of houses should be constructed with “lawn tiles”. 

 
It was agreed that a combination of these elements would be able to maintain the necessary 
production of cold air from this valley of Graz. 

 
5 The Streams of Graz Programme (Sachprogramm Grazer Bäche) 
 

The urban areas of Graz have 
experienced many floods in the last five 
years, as a result of which a special 
programme has begun, called 
“Sachprogramm Grazer Bäche” (The 
Streams of Graz). The programme is a 
project of the Federal Ministry of 
Agriculture and Forestry, Environment 
and Water Management, the Provincial 
Government of Styria and the City of 
Graz, and is designed to run for a period 
of ten years (2006-2015). 
 
Streams and flowing water bodies in 
urban areas tend to be neglected, and 
are no longer recognised by the local 
population. It is only with a flood event 
that they return to peoples’ memories. In 

the urban areas of Graz, the flood event of August 2005 dramatically demonstrated the vast amount 
of damage which even small streams can cause to urban areas. A forward-looking approach has 
been adopted within the programme, seeking on the one hand to ensure the best possible 
protection against floods using technical measures, and on the other incorporating all elements of 
state-of-the-art flood management from an early warning system, to optimised disaster relief 
strategies. 
 
In the City of Graz, 52 streams and numerous small channels and ditches exist. In total, they have a 
length of about 270km; 125km of which are located within the urban area of Graz. This means that 
only half of their entire catchment area of 140km² lies in the city itself. 
 
In former days these streams were cheap and simple routes for the disposal of faeces and waste. 
With the municipal sewage system these streams were increasingly built up and their beds became 
increasingly narrow. Today, the streams present themselves in greatly differing conditions – from 
naturally flowing sections to concrete ducts. During the past decades the settlements have 
encroached onto the streams and as a consequence the hazard potential along the streams has 
continued to grow. 
 
The main elements of the programme are: 
 

• Flood protection for risk zones in Graz based on a catalogue of measures, as coordinated 
with spatial planning; 

• Improvement of the ecological status of the streams of Graz; and 

 
Fig. 7: flooding in the city of Graz 
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• Turning the streams and the adjacent space into nearby recreational areas for the 
population, where they can reconnect with nature and improve their quality of life. 

 
Documentation on flooding events in Graz can be traced back to the year 1573. In the past three 
decades, and in particular in 1975, 1989, 1996 and 2005, Graz was repeatedly the victim of major 
floods. The damage caused by the 2005 flood event alone amounted to about €5m. Discharge 
measurements performed in 1997 showed that more than 1,000 buildings would be endangered in 
the urban areas of Graz in the event of a flood with a return period of 100 years (referred to as 
HQ100). 
 
Some of the main issues include: 
 

• The streams are no longer able to fulfil their ecological functions, or they can fulfil them to a 
very limited extent only; 

• The flood discharge capacity of the contracted streams is insufficient; 
• They have limited value for the local population and do not offer space for recreational 

activities in the city; and 
• They are partly concealed in pipes and are partly fed into the public sewer system.  

 
The settlement areas at risk are to be protected as far as possible against floods. While protection 
up to an event of HQ100 is aimed at, space constraints do not permit this everywhere. Damage to 
objects is to be prevented by these protective measures in the future. Existing floodplain areas must 
be preserved and extended, if possible. The streams of Graz should be turned back into nearby 
recreational areas for the city’s residents wherever this is reasonable, and made more easily 
accessible. 
 
At the fourth project steering committee meeting in Graz in April 2010, during the study visit and 
thematic seminar, two particular case study streams were described by experts from the 
department for water protection and soil water budget of the Government of Styria. Along the small 
rivers called Schöckelbach and Gabriachbach, partners witnessed newly constructed retention 
basins and recreation spaces; and the planning phase was described. The two projects are 
discussed in more detail below. 

 
5.1 The Schöckelbach Project 

 
 
 
The Schöckelbach has a catchment 
area of about 34km²; the length of the 
watercourse is about 12km (4.8km in 
the urban area of Graz) and flows into 
the River Mur. The river is situated in 
the north of Graz, and in 2005 the water 
from the flooded Schöckelbach brook 
inundated the centre of the city district 
Andritz. The current situation exhibits a 
series of issues, including: 
 
 
 
 
 

• Major space constraints – as the buildings and high value infrastructure move closer to the 
river bed, the necessary space to safely retain the floodwater is no longer available;  

• The partly elevated nature of the river bed makes it impossible for the flood water to flow 
back into the channel when the brook bursts its banks; and  

• During hot summers, the river bed may run completely dry.  

 
Fig. 8: the Schöckelbach river project 
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The main aim of the project is to at least maintain or extend the existing retention 
spaces/floodplains/and local discharge-improving measures (e.g. widening the river bed, raising of 
the terrain and embankment level). 
 
The construction stages concerning the green spaces include: 

• Planting the first section with around 850 trees and shrubs which are suited to the site; 
• Sowing of a flower meadow seed mix – to get a colourful picture at least for the first years;  
• The brook, and in particular the areas where its bed has been widened, become an 

adventure playground for kids;  
• Structural elements of wood and rocks create new habitats for fish, insects and birds; and  
• In the widened zone, a fluctuating low-flow channel has been provided. However, it has 

been relocated repeatedly during the many floods of the last years. In this area the brook 
should be allowed to develop on its own and relocation measures should be taken only in 
exceptional cases (e.g. in case of major bed load deposition). 

 
Outside the urban area of Graz (currently at planning stage), it is aimed to construct four flood 
retention basins with a capacity of 300,000 to 500,000 m³.  
 
Besides these active flood control measures, the following plans will be developed: 
 

• Water management plans 
• Flood forecast models, warning and alarm plans 
• Residual risk analyses and contingency plans 

 
Particular emphasis is placed on public relations activities (informing the local population of the 
projects, and raising awareness as to the presence of the brooks). Each individual who might be 
affected has to assume personal responsibility and should take protective measures such as flood 
adapted buildings, using mobile flood-protection measures, preparing personal contingency plans 
and taking out flood protection insurance. 
 
5.2  The Gabriachbach Project 
 
The Gabriachbach River has a catchment area of about 2.6km²; the length of the watercourse is 
about 6.8km, and it flows first into the Andritzbach and then into the River Mur. Along the 
Gabriachbach there are more than 30 residential buildings at risk of flooding, most of which were 
affected in the flood disaster years of 1989, 1996, 1998 and 2005. 
 

 

 
Fig. 9: map of measures taken along the Gabriachbach watercourse 
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In the year 2000, a flood control project for protection against a HQ100 event was formulated. The 
main concept was to address protective water management, landscaping and ecological issues, 
and encompassed the creation of a nearby recreation area along the brook. 

 
1st construction phase: two flood 
retention basins with a total 
capacity of 40,000 m³ were built, 
and a section of about 120m in 
length of the brook was reopened. 
 
2nd construction phase: it is 
planned that two reaches of the 
brook totalling 1,100m in length 
will be upgraded, as well as 
establishing a connection to the 
Andritzbach at the same river bed 
level. This will allow aquatic 
organisms, particularly fish, to 
migrate unimpeded. 
 
While planning the retention basin 
“Am Eichengrund”, emphasis was 
placed on keeping the visual axes 

of the valley free. The natural vegetation along the brook was largely preserved and extends all the 
way to the dam. It was ensured that the dam slopes were kept as gentle as possible and connected 
to the surrounding terrain. Before the flood retention basin was built, the area was used as farmland 
(cultivation of field crops). 
 
During green space landscaping in the first stage of construction, about 1200 woody plants which 
were autochthonous and suited to the site were planted. Pupils of the local elementary school 
helped in the planting campaign and were taught about water ecology throughout the whole school 
year via various projects.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 10: adaptation measures taken on the Gabriachbach River  

 
Fig.11: green space acting as a retention basin for the Gabriachbach 
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At the lowest point of the flood retention basin, a wet biotope, which provides a habitat to numerous 
plant and animal species, was created. It is replenished permanently with drainage water. The 
recurrent filling of the basin hasn’t caused any problems to date. 
 
 

Some of these examples were shown to partners at the fourth project steering committee meeting 
in Graz, April 2010. A range of lessons from these case studies will be fed into the Adaptation 
Action Plan (AAP) of the Province of Styria partner (Department for Spatial Planning) as a result of 
the project, in 2011. This AAP will be a planning guide for communities and planners to drive the 
integration of green and blue infrastructure in spatial planning processes. 
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