
Climate Change asks for Sustainable Adaptation of Parks:     
A Challenge for Maintenance and Design 
 
Stephanie Drlik1, Andreas Muhar2

 
1Doctoral School Sustainable Development, BOKU University of Natural Resources 
and Applied Life Sciences Vienna, Peter Jordan Straße 82, 1190 Vienna, Austria  
(e-mail: stephanie.drlik@boku.ac.at) 
2Institute of Landscape Development, Recreation and Conservation Planning, BOKU 
University of Natural Resources and Applied Life Sciences, Peter Jordan Straße 82, 
1190 Vienna, Austria (e-mail: andreas.muhar@boku.ac.at) 
 
Abstract 

Climate Change is one of the 21th century´s main challenges. It is a complex phenomenon that 
landscape architects need to consider while creating and maintaining parks in the urban 
context. Facing Climate Change makes it necessary to evolve sustainable adaptation strategies 
for a changing situation. We still don´t know how Climate Change does exactly affect parks and 
how we can create applicable adaptation strategies for an uncertain future exposure, regarding 
the uniqueness of each park system. To develop adapted solutions that faces future demands, 
within this research project stakeholders of Viennese parks were involved in the research 
process. By means of qualitative interviews a living document was evolved to identify, collect 
and categorise possible impacts and expected effects on public parks in Vienna. By breaking 
down the collected information, the living document generates the basis for developing 
representative strategies for sustainable design and maintenance. Furthermore 
recommendations for practical implementation are developed, that allow practitioners to reflect 
on principles of sustainable development while operating. 
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Introduction 

Landscape Architecture is a diverse discipline, integrating different perspectives and demands 

in different fields of activities. One of the working areas of landscape architects is planning, 

designing and building urban public parks. The maintenance work in public parks after the 

completion of the construction work is usually carried out by a municipal park administration or 

by qualified private enterprises. Maintenance strategies are ideally developed by the landscape 

architect during the design process (cf. Vroom 2006).  

To achieve quality standards for users, park designers need to consider external influences 

during the design process – particularly in urban areas, because of the interrelations´ 

complexity. However, each situation or site condition can be addressed with diverse design 

solutions. Preferences and decisions of involved stakeholders significantly shape the design 

process. According to the setting of priorities, as well as spatial and financial possibilities, 

landscape architects combine their visions with extern influences, tasks and impacts (cf. Licka 

2008). Among others, there is a dominating major influence, which landscape architects always 

have to consider when dealing with open space design: the climatic conditions which the area is 

 



exposed to. Therefore changes in climate are extremely relevant for the theoretical background, 

as well as the conceptual and practical work of a landscape architect. 

 

This paper presents preliminary results of a research project on challenges for sustainable 

landscape architecture, investigating Climate Change impact on urban public green spaces and 

maintainance systems. 

 

Climate Change – the challenge of our century 

Every time period has to deal with pressing challenges, influencing the urban environment and 

lifestyle of city dwellers. Today we still have to cope with urban development issues from the 

last century, such as growing population numbers, environmental pollution and urban sprawl. 

Beyond urbanization, one of the big challenges of the 21st century is indisputably the ongoing 

Climate Change. Changes during the last decades can only be explained as a result of human 

impact: over the last 1,000 years there have never occurred changes that drastic in such a short 

period of time – and this development is very likely to continue because of the amount of 

greenhouse gas humans are producing (cf. Fourth Assessment Report of the IPCC 2007). 

Talking about future conditions requires talking about uncertainties of forecasts. There cannot 

be made any guarantees that predictions will turn into reality. But regarding the environmental 

impact humans have caused so far, we have to face the fact: even by reducing emissions of 

greenhouse gas to a minimum – which is unlikely to happen – Climate Change is not stoppable 

anymore (cf. Kromp-Kolb/Formayer 2005). The awareness about the irreversibility of certain 

climatic changes makes it necessary to evolve adaptation strategies for a changing situation.  

 

Regionalized climate models for regionalized adaptation strategies 

To create usable adaptation strategies for future periods, they need to be prepared for the 

specific demands of certain areas or cities. Because of the coarse model resolution, global 

climate models do not consider regional climatic differences. Regional climate models consider 

closely spaced measuring points, some link additionally global data with regional data 

(downscaling method) to develop more realistic scenarios on a regional scale (Matulla et al. 

2002). This research project is dealing with sustainable adaptation strategies for the City of 

Vienna, Austria. Therefore it is based on data of a regionalized climate future model, developed 

for Vienna (Formayer et al. 2008). The study shows that there are already changes perceivable 

and changes will continue: for the next few decades, it is very likely that the temperature will rise 

in general. There will be more days with temperature above 30°C, and even above 35°C. Very 

hot days could appear in series and therefore cause heat waves. Because of a shift in 

precipitation, rain is going to fall increasingly during winters and springs, summers and falls will 

be affected by rain-decrease. The total amount of precipitation per year retains unchanged, 

therefore very strong rainfalls are probable. Heat waves emerging during periods of no rainfall 

could cause dramatic drought, with secondary effects such as decreasing soil humidity and the 

 



drop of groundwater levels. The study also shows that there will be higher night temperatures 

because of less nightly cooling-down in between two heat days. It is also predicted that there 

will be fewer frost days and snow coverage in winters (cf. Formayer et al. 2008). 

 

Climate Change impact on park systems 

Climate Change is a complex phenomenon affecting various aspects of human life. It needs to 

be considered and attended to from different disciplinary perspectives. Of course, Climate 

Change shows also impact on parks. Meteorological changes affect plantings and materials 

because of changing exposures and framework conditions. Besides these direct impacts on 

park elements, it is very likely that use patterns of park visitors will change when living in a new 

climatic situation. Regarding use frequencies and use durations or the character of usage, the 

visitors´ impact on a park system could change, too. Talking about Climate Change requires 

talking about urbanization, because the density of big cities can cause a further increase of 

Climate Change effects. Beside that, public parks are put under enormous pressure: the 

ongoing aggregation in urban areas leads also to an intensified use of parks. The changing 

lifestyles of city dwellers (cf. Grimm-Pretner/Licka 2000) increases the pressure. The users´ 

expectations on the park design are growing, and use trends nowadays are changing rapidly. 

Parks are not only an important place for dwellers to recreate and spend their leisure time, they 

also contribute to the stabilization of temperature and air quality. Because of these functions, 

the sustainable development of parks plays a decisive role in the future context of urban 

development. 

 
Sustainable adaptation and design of parks 

Regarding the integration of the concept of sustainable development in landscape architectural 

design, the scientific discussion is still in an early phase. Design interventions that have been 

shaping qualities by now, need to be questioned against the background of Climate Change 

prognoses. Hitherto existing quality standards in design might change. Therefore parks need to 

be adapted to and designed for continuing changes that have already started and will further 

continue. But how can we currently react on a contingent future situation in a sustainable way? 

Are strategies of sustainability the only answer to Climate Change? Do we really need to 

implement long term strategies, considering intra- and intergenerational justice (cf. Hauff 1987) 

and social, economical and ecological responsibility (cf. e.g. Luks 2002)? Why not just adapat 

spontaneously once the changes occur?    

 

Systems of research for sustainable adaptation 

To deal with the complexity of Climate Change and to develop sustainable and applicable 

solutions for the real world, disciplinary boundaries must be transcended and stakeholders, their 

demands and experiential knowledge must be integrated. Scientific results can thereby be 

 



returned to practitioners in an appropriate way (cf. e.g. Pohl/Hirsch-Hadorn 2006 or Hirsch-

Hadorn et al. 2008). To capture the situation in Vienna, our first step was to identify involved 

stakeholders in parks and to develop a common research question. Most of the Viennese parks 

are realized and maintained by the garden department of the municipality of Vienna, therefore 

this department is a transdisciplinary partner. 

 

For adapting urban public parks, we have to find out how Climate Change exactly impacts. 

Which park elements will be eminently affected? The research work is being conducted on the 

basis of an impact-effect-catalogue. This catalogue is a continuously adaptable living document. 

Whenever awareness of new data is gained, the paper is supplemented. The catalogue is 

classified into Climate Change impact on (1) park users, (2) urban vegetation and (3) 

maintenance systems, including resources, materials, park furniture etc. The document is 

structured along a sequence of causes and effects [Fig. 1].  

 

 
Fig. 1: sequence of the catalogue / living document  

 

Initially, the catalogue consisted of diverse information collected by the research team. By 

means of qualitative interviews with stakeholders of public parks and guided discussions with 

focus groups, the living document was enhanced. As a result of the ongoing collection of data, 

sustainable adaptation strategies can be developed. Therefore the living paper generates the 

basis for representative strategies for sustainable design and maintenance. Because of every 

park´s uniqueness with its special requirements and facilities, we also evolve recommendations 

for practical implementation, that allow practitioners to reflect on sustainable principles of 

Climate Change adaptation while operating: a check-list is generated for achieving a „system of 

objectives“ (Grimm-Pretner et.al 2008). Because of the transdisciplinary investigation and the 

sequenced structure, the living document makes Climate Change more comprehensible than 

existing handbooks do. It allows stakeholders to retreive an observed symptom in the document 

and follow the sequence on to adaptation solutions. Additionally to this transdisciplinary product, 

the overall Park concept of the garden department, which includes principles for designing 

parks in Vienna, will be enhanced with our results.  

  

This detail of a simplified example shows the structure of the living document [Fig. 2].  

 



Fig. 2: Simplified example (living document structure)  

 
 

 
How can we currently adapt to a contingent future situation - Sustainable development of 
parks  
Our results show that Vienna´s park maintainers are increasingly aware of the interrelation 

between Climate Change and urban green systems – on different levels of the administrative 

hierarchy. While leaders recognise the relevance of strategic Climate Change adaptation 

because of growing liability in public places, practical gardeners mainly report on changed 

maintenance methods they apply and on increasing expenditure of work. Both, ad-hoc 

adaptation and strategic management need to be considered to secure the park´s quality now 

and in future. 

 

Maintainers are those who are confronted with changes in parks first. Typically they react 

directly on-site. Only awareness raising, sensitisation and education enables to identify changes 

as Climate Change impact, which is an important step to coordinate adaptation. The observed 

impact can therefore be passed on to park managers, who can accordingly react in a more 

strategic way. This passing on of knowledge must be fostered through operationalised 

communication systems, to ensure the handing on of information.  

 

The knowledge gained by maintainers must also be communicated to park designers, so that 

they can include relevant information into park concepts. „Our landscapes are constantly 

subjected to short and long-term processes such as day and night, the monthly progress in 

seasonal time, the annual cycle of seasons connected with growth, propagation and death of 

organism” (Motloch 2001). Parks are therefore highly dynamic and developments over time are 

often unpredictable. But not only the vegetation´s long term development asks for anticipatory 

design; also the immutability of a design´s basic framework makes structural changes within a 

park, after it is built, intricate, sometimes even unfeasible. “Because each successive 

generation has different needs, the adaptation of outdoor space to new uses is a permanent 

process” (Vroom 2006,126). Hence, urban parks ask for structures that are as flexible as 

 



outside impacts and changing life cicles. “Flexibility is achieved through the establishment of 

fixed and durable elements in a framework that encloses interior spaces or compartments. 

Inside them, continuouse change can take place, while the overall structure is left intact” (Baljon 

1992). Considering the longterm existence of usually more than one or two generation-cycles of 

parks and the momentous global changes at present, this idea becomes even more important. 

Against the background of Climate Change, sustainable design should therefore become a 

major design principle. Climate Change is not easy to identify and changes do not appear 

abruptly. There is sufficient time to adapt, but we need to remain aware – through developing of 

knowledge and education of stakeholders, through operated communication strategies and 

through sustainable design principles.  
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