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PREFACE 

Manfred Schrenk 

Chairman CORP, 

Managing Director of CEIT ï Central European Institute of Technology & 
CEIT ALANOVA ï Institute of Urbanism, Transport, Environment and the Information Society, Schwechat, Austria 

Vice President ISOCARP ï International Society of City and Regional Planners 

 

 

WELCOME to REAL CORP 2013, the 18
th
 International Conference on Urban Planning, 

Regional Development, Information Society and Urban/Transport/Environmental Technologies. 

When holding an urban planning conference in Rome, one cannot but think about the great history 

testified by the many monuments, the rise and fall of many Empires and powers that the city has 

absorbed in its changing form but also about the future challenges that cities are confronted with when 

dealing with the management of human and natural resources or by their fragility, as shown by the 

many natural disasters that have hit also cities in the Country hosting us.  The past CORP conferences 

discussed the concept of constant change in cities which we would like to now enrich by exploring the 

relationship between space and time.  

 

Itôs óPlanning Timesô! 

 

It is therefore a pleasure to discuss with all our participants how we all constantly work between space 

and time when planning our cities, when defining projects that may improve the conditions of our 

society, when proposing decision processes that manage the space around us, when implementing 

techniques to foster development. 

 

But óPlanning Timesô also means that we must plan today for a long term future, regardless of the 

contingent economic interests or the administrative changes. Time has come to plan for the society we 

wish future generations live in: hopefully inclusive, sustainable and just. How to arrange the steps 

along the way? 

 

During the four conference days we will explore this complex synergy by discussing how planning 

practice and theory have dealt with concrete issues such as: 

 

 How to plan taking into account time, both past history and future development? 

 How to integrate monitoring within the planning decision processes, such as in the case of 

natural disasters? 

 How to handle time that cannot be planned, such as long decision processes or real time 

decisions? 

 

REAL CORP 2013 in Rome is a moment of discussion and reflection about theories and methods but 

also hands-on experiences from all over to world on how planning deals with space in time in order to 

plan our cities and regions.  
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A city with such a long planning tradition and with such diverse challenges like Rome is a great 

occasion to have the city itself giving valuable input and inspiration to the conference, making every 

walk through the city, every espresso in some café and each conversation with Romans an occasion to 

bring back to the conference table even more content and reflections, which we are looking forward to 

sharing. 

 

As when thinking of Urbanity and Time, the Eternal City of Rome appears to be the perfect location to 

hold this conference, even more so it is within the House of Architecture of the Acquario Romano, 

where our local partner the Chamber of Architects of Rome and Province is based and who we would 

like to thank for their support. 

 

The building we stay in already shows some of this complex relationship between past and future of 

cities as this was the Roman Aquarium. Only for a few years it hosted an aquaristic show, the project 

failed only little later to then be used as storage room of the nearby Opera House. Besides that, it 

temporarily served as venue for fairs and exhibitions, to then be a storage space until in 1984 when the 

renovation works started which were funded by the city administration. Now the building is usable as 

museum and event facility und currently hosts the House of Architecture and the Chamber of 

Architects of Rome and Province. 

 

We are happy to say that we add  a new role to this building by opening a window on 5 continents 

thanks to all the people from around the globe that are here. 

 

REAL CORP 2013 brings together nearly 350 experts from different fields and from all over the world 

and provides the stage for meeting and learning from each other how to deal with city structures and 

prepare them for a sustainable future enhancing their resilience. 

 

REAL CORP 2013 covers many different topics in more than 200 presentations. The proceedings 

comprise about 1,500 pages of hand-picked knowledge for planners and for cities. 

Since our first conference in 1996, REAL CORP has turned into a real interdisciplinary and 

international event. During the upcoming four days, The Acquario will be the host of an incredible 

exchange of planning knowledge, face to face networking and development of new thoughts, ideas and 

projects. 

 

Welcome to Rome and the beautiful Acquario Romano! 

 

Have a great conference!  

 

Manfred SCHRENK, Daniela PATTI. Christian EIZINGER, C lemens BEYER and the REAL 

CORP Team 
 

 

 

 

 

 

 

 

 

 

 

 

ñFor if there are times past and future, I desire to know where they are.ò 

(Augustine, Confessions XI.18) 
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1 ABSTRACT 

There are multiple ways to visualize geotagged information. The most commonly used tools are GIS 

(Geospatial Information Systems) to show the data on a 2D map. For 3D visualization of geospatial 

information only a few systems exist, e.g. Google Earth, NASA World Wind, etc., which only provide basic 

visualization techniques and also only allow to visualize a small number of data attributes at the same time. 

In addition the user has to put a lot of effort into producing meaningful visualizations to be able to compare 

and analyze the data. In this paper we present a new approach to the visualization of geotagged sensory data 

in the context of spatial planning. We use a tool called GeoVisualizer, which aims at providing planners the 

possibility to show and analyze their multivariate sensory data in a 3D geospatial context.  

In a cooperation project between DFKI and CPE, a variety of human sensory assessment test data sets, 

recorded with the BMS Smartband, were visualized. The Smartband is a small wristband that can detect 

negative arousals of test people. In combination with a GPS device, it is possible to geotag ñstress hotspotsò 

in a city. Recorded situations in this paper are for example how people feel during a hike in the forest, 

watching a football game, going through the city in crowded situations or walking along a touristic path. The 

focus of the presented new workflow is not only to integrate sensor data, but also traditional sources like 

WebMapSevices and 3D-content from KMZ files in order to combine them in a way which can be used for 

various kinds of urban planning projects. The paper will give a short overview of GeoVisualizer and present 

a plannerôs workflow how to integrate their data and how they can edit the look of the integrated data in a 

fast and easy way. 

2 INTRODUCTION  

The visualization of sensor-based geotagged data in spatial planning increased considerably in the last few 

years. Virtual globe systems like NASA World Wind and Google Earth, virtual 3D-city models as well as 

new approaches of immersive techniques became important not only in spatial planning, but also gain 

increasing importance in social, cultural and everyday context (ZEILE 2010). According to experts, virtual 

globes became a 3D-GIS standard (RUSH 2006), and stimulated the discussion about visualization and 

benefits of geodata for all user groups, even besides spatial planning (ZEILE 2010). 

Last but not least with the help of automated calculation of traffic density, supported by the data of mobile 

phone users and the works of MIT SENSEable City Labs like LIVE Singapore! and Copenhagen Wheel 

(MARTINO ET AL. 2010, RESCH ET AL. 2011) this field of research entered general publicity. These 

systems present the vision, what would be possible with these techniques in the future, but they are still not 

designed for daily use. In practice, planners need a tool, which can import sensor data and visualize them in 

realtime in an easy way. This easy to use feature is essential, because the results of these sensor based data 

should be used in political decision processes and serve as a basis for communication between planners and 

stakeholders.  

One solution is the ñGeoVisualizerò which delivers very good results for this kind of work in a planning 

context. In this paper, some use cases will be presented which were results of a cooperation project about 

ñhuman sensory assessmentò between DFKI and the University of Kaiserslautern, CPE. In these use cases, 

all data belong to the research field of ñspatial psychophysiological monitoringò. Metaphorically, the 

ĂCitizen as Sensorñ (GOODCHILD 2007) learns to walk virtually. The required methods and techniques, in 

an especially tailored workflow for spatial planning, will be presented in the following chapters. 

3 STATE OF THE ART  

Following some backgrounds and state of the art developments concerning the research field of Digital 

Globes / Virtual Earth Browser as well as state of research in the field of psychophysiological urban 
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monitoring (measurement of humansô emotions in urban environment/ human sensory assessment) were 

elaborated.  

3.1 Visualizing Geodata and Virtual Earth Browser 

The most important prerequisite for planning activities was and is knowledge that planners collect, sort, 

constantly renew and prepare to get complex and compressed information for a specific planning decision 

(STREICH 2005:11). Digital Globe Systems meet these requirements and offer the possibilities to planners 

to get own spatial information to geotag a special planning task and redistribute these datasets to a specific 

circle of users (ZEILE 2010). The idea of a ñdigital earthò was described for the first time in 1991 by Neal 

Stephensonsô novel ĂSnow Crashñ: ĂA globe about the size of a grapefruit, a perfectly detailed rendition of 

Planet Earth, hanging in space at arm's length (é) It is a piece of (é) software called, simply, Earth. It is the 

user interface that (é) uses to keep track of every bit of spatial information that it owns -- all the maps, 

weather data, architectural plans, and satellite surveillanceò (STEPHENSON 1992: 127). 

In 1994, the Berlin company ART+COM developed ĂTerraVisionñ, inspired by Stephensonsô novel as a 

standalone system on SGI-units. TerraVision is a 1:1 virtual copy of planet earth. One significant feature of 

TerraVision is the human machine interface. With the help of an interface, designed like a globe, the so 

called Earthtracker, the user gets the possibility to navigate to every desired spot on earth interactively and in 

realtime over the virtual globe (ART+COM 1994). 

The first and free consumer based virtual globe system was developed by NASA and was called World Wind 

(NASA 2013). For the first time, it was possible to import and export spatial data through a user interface. In 

addition, the integration of Web Map Services and the visualization of textured meshes were realized. 

Keyhole Earth Browser, in the beginning operated by Keyhole, was the initiation point for the development 

of Google Earth, which is today the best-known and widespread software for digital globes. As associated 

programming language, the Keyhole Markup Language (KML), also developed by Keyhole, is established as 

an Open Geospatial Consortium (OGC) standard by now. 

All the above-mentioned systems offer different import and export functions, but there are only a few options 

to develop some additional new types of visualization. There are some software tools available, which can 

transform collected data into 3D visualizations, which need to be combined manually for an appealing look. 

An integrated and interactive 3D-GIS application, which allows the easy integration, visualization and 

animation of heterogeneous data is not available today. 

3.2 Human Sensory Assessment 

Human sensory assessment in spatial planning is based on the approach to use people as sensors and at the 

same time as producers for emotional data in real time (Exner et al. 2011). This approach aims to deepen the 

knowledge of continuous interdependencies between humans and their environment. Here, the aim is to 

identify specific stress-inducing structural or environmental situations and also places having positive effects 

on the well-being. Based on this, comprehensive measures can be identified to optimize the respective study 

area.  

The used sensor for the measurement of human emotions is the BMS Smartband (Papastefanou 2009), which 

is used to detect psychophysiological values of the body according to the environmental circumstances. The 

approach of psychophysiological monitoring enables to correlate physiological data (e.g., skin temperature 

and skin conductance changes) to emotional states of the people (Kreibig 2010). A GPS-logger is used 

additionally for simultaneous localization of the emotional data.  

The major challenge is to get the combined spatial data across to decision makers as well as visualizing it 

adequately for the academic sector. Existing visualization software reaches its limit especially when multiple 

data attributes have to be visualized simultaneously. For that reason, it is interesting for the academic sector 

to visualize various data attributes within a presentation, either individually or simultaneously. This includes, 

the skin temperature, skin conductance, and the combination of both which can be used to derive stress 

events. Policy makers on the other hand want focused information that is limited to the essential content.  

Until now, many manual steps had to be made with various software products such as ArcGIS, the GPS-

Visualizer or Google Earth to achieve a high quality and precise visualization of georeferenced human 

sensory data. That complex procedure was accompanied with a large amount of time. 
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4 GEOVISUALIZER  

3D data visualization is a common feature of modern GIS. There are a multitude of standalone applications 

as well as plugins allowing the user to visualize his three dimensional data in a geographic context. However, 

the use of state of the art visualization techniques and methods are usually reserved for expert users due to 

the complex nature and complicated setup of these visualizations. This is where GeoVisualizer ties in by 

giving even non-visualization experts the tools and possibilities to produce meaningful visualizations based 

on state of the art techniques and to get a better insight into the underlying georeferenced data. 

GeoVisualizer is based on the Open-Source NASA World Wind SDK (NASA 2013) which provides a 3D 

virtual globe and different import plugins for geodata. In addition, GeoVisualizer is realized with the Java 

Web Start Technologie (ORACLE 2013a), which allows starting the application on every computer 

connected to the internet and providing the basic Java libraries. Once installed, GeoVisualizer resides on the 

hard disk of the computer and can be run in offline mode. However, if the computer is connected to the 

internet GeoVisualizer will execute a check for updates to ensure that the user always has the latest, up to 

date components. 

GeoVisualizer uses an intuitive and easy to use graphical user interface (GUI) as well as a flexible and 

extendable architecture for the visualization of 3D and 4D (3D plus time) georeferenced data sets. Using the 

time dimension allows animated presentations and the interactive exploration and analysis of the data. 

 

Figure 1: By using the visualization wizard ñVisWizò (top) the user is able to produce different 3D visualizations without the need of 

expert knowledge (bottom). 

4.1 GeoVisualizer Components 

GeoVisualizer is split into two main components, the GeoVisualizer-UI and GeoVisualizer-Core. 

The GeoVisualizer-UI component provides the necessary methods and functions for the graphical user 

interface. Besides the functionalities like the integration and management of GIS web services (i.e. Web Map 

Service and Web Feature Service) already integrated into the NASA World Wind SDK, the component 

provides the visualization wizard VisWiz which guides the user through the process of generating 3D and 4D 

representations based on his own data (see Figure 1). In addition, the GeoVisualizer-UI allows the use of 

stereoscopic displays (Side-by-Side, horizontal and vertical interlaced) for presenting the visualization on 

real 3D hardware. 



A new Approach in the Visualization of Georeferenced Sensor Data in Spatial Planning 

20 
   

REAL CORP 2013: 
PLANNING TIMES 

 
 

 

 

The GeoVisualizer-Core component provides the basic visualization techniques and the interface 

specification for the extension of the application with new visualization techniques for different 

georeferenced data sets. The interface uses the Service Provider Interfaces (SPI) (ORACLE 2013b) which 

allows the easy integration of new extensions. Within GeoVisualizer SPI is used to integrate user specific 

visualizations, data import and export modules. The combination of Java Web Start and SPI technologies 

allows the use of private, local visualization concepts next to the always up to date public GeoVisualizer 

components. Besides the basic visualization techniques (e.g. point clouds) the GeoVisualizer-Core 

component provides different color palettes and color encodings (see e.g. BREWER 2013). For more details 

on the technical implementation of GeoVisualizer please refer to (STEFFEN ET AL. 2013). 

4.2 Visualization Components 

Within this cooperation project, we developed different visualizations for static, stationary as well as 

dynamic sensor data. The two visualization extensions ñAnimated Polygonsò and ñScrolling 3D Barsò are 

depicted in Figure 2. ñAnimated Polygonsò (see Figure 2 left) is used for the visualization of continuous-

dynamic or spatio-temporal data. To visualize time-dependent variables ñAnimated Polygonsò offers the 

attributes height, color and spatial position of the polygon. All time steps are visualized and a new time step 

usually refers to a new spatial position. 

For the presentation of continuous-static sensor data ñScrolling 3D barsò has been implemented as a 

visualization extension (see Figure 2 right). Attributes for mapping different variables are height, depth, 

width and color of the three-dimensional column. As the position of the sensor data is static, older data 

points are moved (scrolled) away from the spatial location, so the latest time step is always visualized at the 

real data position. In contrast to the ñAnimated Polygonsò, only a user defined time span is shown, e.g. the 

last 10 time steps. 
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Figure 2: Visualization ĂAnimated Polygonsñ (left) and ĂScrolling 3D Barsñ (right) for time steps tn and tn+1. 

5 WORKFLOW FOR PLANNER S 

The planner is relying on clear and understandable visualizations for the presentation of his complex 

analysis. The workflow to achieve this goal consists of a number of individual steps (see Figure 3). This 

embraces the equipment of test people with various kinds of sensor devices, the measurement of the data as 

well as its analysis and interpretation. As a first step, the determination of the required data is necessary. For 

the case studies mentioned this means that relevant geodata (the tracked paths), human sensory data, personal 
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video material and data extracted from the questionnaires must be processed and merged. For correlating 

geodata with human sensory data (skin conductance, skin temperature), it is necessary to use statistical 

methods (statistical outlier removal, smoothing, scoring) to clean the human sensory data.  

 

Figure 3: Workflow Human Sensory Assessment & GeoVisualizer (Source OWN FIGURE 2013) 

In previous studies, the workflow for visualization was separated in complicated steps with different data 

formats using different programs. Statistical methods and geodata-analysis had to be made separately and 

were merged together under a complex approach. By using GeoVisualizer it is now possible to combine 

these steps into one workflow within a single software solution. The GeoVisualizer can easily read and 

process different data formats. This embraces data like various kinds of geodata (e.g. SHPs, KMLs) and 

external environmental sensor data like temperature or humidity for example. The functionalities replace the 

need for the obligatory use of ArcGIS or Google Earth at this point. The necessary statistical methods will be 

also part of the GeoVisualizer in the future.  

In test studies Shapefiles with embedded emotional data were created. .The GeoVisualizer is able to 

represent the respective attributes directly with his component VisWiz. It provides a variety of different 

visualization options as output, such as timing analysis or density determination of e.g. stress responses. 

Stress hotspots of test people or other spatial patterns can be identified and a plausibility check for planning 

purposes of the examined phenomenon can be made. 

6 INTEGRATION OF SENSOR DATA ï USE CASES  

In order to test the developed approaches, suitable use cases were designed. Following a pre-study, the first 

test study took place during a football match. It provides interdependencies between external triggers 

inducing emotional reactions and the immediate environment. In the case studies, the measured and derived 

physiological values were assigned to specific attributes which can be seen in the subsequent figure (see 
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Figure 4): The measured skin conductivity is represented by the height of the column, the skin temperature 

by the color of the column. The software also provides additional project-based visualizations. The 

perception of stress, for example, is represented by a red-colored head of the visualized icon, respectively the 

hiker.  

6.1 Pre-Study for dynamic-continuous sensor data 

Before conducting the main study, a pre-study was set up to check the functionalities of the GeoVisualizer. 

This was done in the context of a hike through the Palatinate Forest, where a test person had to wear the 

sensor devices. The results have shown that the functionalities of the GeoVisualizer are suitable to illustrate 

the emotional arousal in multiple ways for further analyzing processes. Furthermore, the graphical analysis 

provides comprehensive possibilities to detect and display emotional stress, or in case of a solely high skin 

conductivity, exhaustion. 

 

Figure 4: Virtual Globes enable visual analysis from different angles (Source OWN FIGURE 2013) 

6.2 Static-continuous sensor data ï Results and visualizations 

In the main study, two different scenarios were designed. First scenario was a test setup with static sensors 

that were subsequently visualized with the GeoVisualizer. The limitation to a determined location also offers 

the advantage that no location inaccuracies due to unstable GPS signals will occur. The test people were 

equipped with the BMS Smartband and visited a football match of the local team of Kaiserslautern on the 

30th of September 2012. In this test scenario, psychophysiological measurements of the volunteers were 

taken and validated in the aftermath. The emotional reactions of the participants can easily be connected to 

the course of the match. Based on the presentation of the data, the correlation of emotional stress reactions 

and specific situations in the match can be identified (e.g. goal and red card). Both goals show effects in the 

physiological data. Due to the chosen visualization mode (see Figure 5), it was easier to illustrate specific 

situations (peak of the 3D bars to the right in Figure 5a & b) as well as the time period before the situation 

(3D Bars scroll from the right to the left over time). The influencing factors for the participants were mainly 

limited to the events of the match, because the location was static. Furthermore, video data from the match as 

well as the match-ticker were used to compare the specific events with the measured data sets. 

6.3 Dynamic-continuous sensor data ï Results and visualizations 

In addition to the first experiment, the second one is characterized by using a dynamic component, namely 

the walk down from the football stadium to the inner city of Kaiserslautern. The participants were equipped 

with the same instruments, but additively with a GPS logger, which was used to locate the collected 

physiological values.  

After the end of the match, the study participants went on a pre-defined route to the inner city together with 

the other spectators from the stadium (see Figure 6). The first third of the walk was right in the flow of the 

crowd, while the rest of the walk was in a quieter area of the city. The data shows that the arousal level of the 

personôs stress in the early part is much higher than at the end of the trail, which was less crowded. Based on 

these measurements, it can be observed that there is a connection between the stress signals and the local 

circumstances of the route (Fig. 6 a). By creating a density map with places of stress reactions, critical points 

of the walk were pointed out. Those were mainly in the first part of the route where a dense crowd still was 

present (risk of congestions). These congestions reducing the walking speed and the feeling of being trapped 
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in a crowd are impacts to induce emotional stress for the participants. People of the research group without 

measurement devices confirmed this impression of the crowded and congested route in a retrospective 

interview. The findings are useful hints in further urban planning projects, like evacuation scenarios.  

In addition, this approach was used for two other participants, who had to walk a pre-defined route while 

passing some touristic and architectural hot spots of the city. Due to manifold influences on the participants 

during such a trip, it is still very complicated to detect specific urban patterns. Results of this study example 

will be used for further research. 

Goal

Guest Team

Goal

Home Team

a b

 

Fig 5: Visualization of sensor data during a soccer match. ĂScrolling 3D Barsñ help to identify on which specific situations emotions 

occur for the participants (Source OWN FIGURE 2013) 

a b

Red head indicating

stress

 

Fig. 6: Enhancement of the ĂAnimated Polyonsñ with a specific user-icon. The reddish head (a) emphasizes the stress-reaction during 

the congested street part (Source OWN FIGURE 2013) 

7 CONCLUSION  

The GeoVisualizer turned out to be a suitable tool for the complex requirements of the representation of 

(human) sensory data for spatial planning. This includes in particular the modular functionalities and the 

various display modes for the observation of phenomena in urban spaces during time. The previously 

mentioned approach offers chances for planners to allow emotional monitoring and to use its results for 

urban planning. The study cases gave a glance on how such approaches can be integrated in planning 

processes.  

For both study cases, the GeoVisualizer was able to execute the complex analysis tasks. It reduces the 

complexity of the previously used workflow: It is an easy-to-use tool, which has a modular structure and 

allows quick changes between the different modes of visualizations. This offers opportunities for planners to 

perform spatial monitoring using multiple spatial data sources. Hence, human sensory data, characterized by 

a high spatial and temporal complexity, can be visualized easily and in a sophisticated way. Communication 

of these sometimes very complicated facts and results is easier with this kind of presentation, especially for 

laymen. Presenting this system on an open scientific night (Lange Nacht der Wissenschaft), a large number 

of citizens were interested in this new approach. During the event, a large number of visitors gave positive 

feedback that GeoVisualizer is a kind of catalyst to transform complex data in an easy, transparent and 

understandable format.  
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In the future, there will be more visualization features for the complex human sensor data analysis: The 

direct integration of human-sensor measurements without a primary use of statistical programs is the main 

goal. In addition, an automatic creation of small video clips for a retrospective assessment of stress responses 

is a further goal as well as the integration of other (environmental) sensor data via a SensorML interface in 

order to achieve a better understanding of the processes and interactions in the system of human sensory data 

and the environment. 
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1 ABSTRACT 

The purpose of this study is to increase thermal comfort within a detached housing area by improving the 

thermal environment. Therefore, it suggests application of various greening methods, taking into account the 

materials and shape of the outdoor space, as a systematic approach to reducing sensible heat by lowering the 

surface temperature.  

As to Case 1 and Case 2, there was no significant difference in the surface temperatures within the detached 

housing area, but Case 1 showed lower surface temperature distribution around the fence due to shade during 

the daytime. Case 3 showed the low surface temperature distribution of 10ᴈ around the planted trees during 

the daytime and temperature of 15ᴈ around the green roof. With respect to MRT the green roof showed a 

temperature difference of 3ᴈ or more and the vacant land covered by the grass also showed a difference of 

2~3ᴈ. In addition, Case 3 with increased green coverage showed the temperature 10ᴈ lower than Case 2.  

Meanwhile, changes in the wind velocity may cause dispersion of sensible heat and thus affect the 

temperature. And higher trees are more effective in blocking solar radiation and lowering the temperatures.  

2 INTRODUCTION  

2.1 Backgrounds and Purpose 

Temperature rises in detached housing area are caused by various climate factors including not only a 

temperature but also wind and humidity, which all affect human senses and behaviors. And creating a 

thermal comfort environment by considering such various climate factors is critical to designing detached 

housing area. In particular, the surface temperature of the components of an actual detached housing area 

such as a building or the ground is closely related with space design involving materials or the shape of 

outdoor space, indicating that outdoor space should be carefully designed by taking the thermal environment 

into account.   

The purpose of this study is to examine how fence demolition affects the thermal environment of outdoor 

space in a detached housing area and to highlight the positive effects of greening, which is expected to 

improve the thermal environment. This can provide a basis for a continuous fence demolition campaign by 

assessing the thermal environment of outdoor space in a detached housing area.  

In addition, this study suggests greening methods considering the materials or shape of outdoor space as a 

systematic approach to improving the surface temperature with the purpose of increasing thermal comfort 

within a detached housing area by controlling sensible heat. To that end, we have reproduced the materials or 

the shape of the outdoor area, which affects the surface temperature of a case study area, with 3D-CAD and 

applied relevant climate factors to a computer simulation. 

3 METHODOLOGY  

The simulation process is outlined in Fig. 1. The simulation is performed using 3D-CAD models (shown at 

the upper left in Fig. 1) for buildings, trees and other structures in the area being analyzed. As shown at the 

top right corner of Fig. 1, three-dimensional spatial forms of buildings, trees and other structures, and two-

dimensional ground surfaces are divided into mesh grids. Thermophysical data of construction materials 

such as albedo, conductivity, and solar transmittance are assigned to the grids. An automatic mesh-dividing 

process with a spatial resolution of 0.05-5m(a practical size is 0.1-0.4m) has been designed and only uniform 

mesh can be used in the present version of the tool. A uniform mesh size of 0.4m was used in this study. 

Three-dimensional radiation (solar radiation and longwave radiation) from surroundings (the sky, ground and 

surroundings) was considered in the heat balance calculation for each mesh. Conduction heat was assumed to 
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be transferred in one direction which is normal to the mesh surface. The following assumptions were also 

used in the thermal simulation. Ambient air temperature and wind velocity are uniformly distributed in the 

outdoor spaces at an analysis time. Indoor air temperature is uniform in a room at an analysis time. The 

effect of heat bridges is not considered in the building heat load simulation.
1
 

 

Fig. 1: Diagram of the simulation tool. 

3.1 External surface temperature simulation 

The energy balance equation at each mesh surface can be written as Eq. (1). The left term of Eq. (1) is the 

conductive heat at the mesh. The first right term is the absorbed shortwave (solar) radiation by the mesh. The 

second right term is the net longwave radiation. The third right term is the convective heat transfer from  

ambient air. The fourth right term is the latent heat from evaporation Eq. (1) accounts for three-dimensional 

radiation irradiated on the surface. Short-wavelength radiation on the surface includes direct solar insolation, 

sky solar radiation and reflected solar radiation. Reflected solar radiation includes both specular reflection 

and isotropic diffuse reflection. The first reflected solar radiation is considered in the calculation. 

Atmospheric radiation and longwave radiation from the surroundings are considered in the longwave 

radiation irradiated on the surface. Sky solar radiation and atmospheric radiation are calculated from the sky 

view factor for each mesh. 

The sky view factor is calculated by the multi-tracing simulation from the mesh toward multiple 

hemispherical directions. The tracing direction is established so that the tracing density (interval) comes to 

have the same shape factor. The sky view factor is estimated by counting the number of tracers reaching the 

boundary surfaces. The shape factor for calculating the reflected solar radiation and long-wavelength 

                                                      
1
 He J, Hoyano A, Asawa T. A numerical simulation tool for predicting the impact of outdoor thermal environment on 

building energy performance. Applied Energy 2009; 86; 1597-1600. 
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radiation from the surroundings is determined by the same method used in the estimation of the sky view 

factor. A detail description of the calculation methodology can be found in Asawa et al.
2
 

Convective heat transfer is calculated on the assumption that ambient air temperature and wind velocith are 

uniformly distributed in the outdoor spaces at the time of analysis. This assumption is valid under weather 

conditions with low wind velocity. The convection coefficient is considered as a function of wind velocity, 

and is given by Jurges' equation.
3
 

The non-steady-state one-dimensional conduction equation inside each mesh is expressed by Eq. (2). The 

external and internal surface temperature for each mesh can be determined by solving Eq. (2), using Eqs. (1) 

and (3) as boundary conditions for external surfaces and internal surfaces, respectively. Boundary conditions 

for internal surfaces are indoor air temperature for buildings, and underground temperature for the ground, 

respectively. Rooms on the same floor of a building are assumed to be single rooms, as the influence of  

internal partitions is not taken into consideration. The indoor air temperature is assumed to be uniform at an 

analysis time, and its hourly data is given as follows. For the first calculation, the indoor air temperature is 

assumed to be equal to the ambient air temperature or setpoint temperature for the non-air-conditioned or air-

conditioned period. Eq. (3) is a boundary condition for an internal surface. The energy exchange at the 

internal surfaces is considered to by radiative and convective exchanges with indoor air, where a combined 

heat transfer coefficient  Ŭ_o  is used and assumed to be constant at 9.3W/(m²K). In the second calculation, 

the indoor air temperature is given from the results of the building heat load calculation described below. 

The underground temperature at a depth of 0.6m is considered to be constant during the day, and is given 

from the input data. 

The backward-difference method is used to solve the non-steady-state heat conduction equation (Eq. (2)). 

The calculation time-step used in this study is 5-min. 

The tree shape is modeled as a 3D-CAD model and the crown is composed of meshes containing solar 

transmittance data. Solar transmission radiation decreases as it passes through the tree mesh model. As 

shown in Fig. 2, this mesh model makes it possible to quantify the influence of the position and distance of 

sunlight passage within the crown on solar transmission. The surface temperature of a tree's crown is 

calculated by empirical formulas derived from the experimental data, and can be expressed as a function of 

the solar radiation incident on the surface, ambient air temperature, and wind velocity. 

                                                                                                              (1) 

              

 

 

 

     (cloudy sky) 

 

 

 

 

 

 

                                                      
2
 Asawa T, Hoyano A, Nakaohkubo K. Thermal design tool for outdoor spaces based on heat balance simulation using a 

3D-CAD system. Build Environ2008; 43(12); 2112-23. 
3
 Jurges W. Der Wameubergang an einer ebenen Wand. Beihefte Zum Gesundheits-Ineenieu 1924;19 (in German). 
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3.2 Simulation output 

As outputs of the simulation, temperatures of all external surfaces can be predicted and visualized on the 3D 

models (see the lower left corner of Fig. 1). From the calculated results of surface temperatures, mean radiant 

temperature (MRT) at a point can be estimated. The mean radiant temperature at a point is defined as the 

uniform temperature of an imaginary enclosure in which radiant heat transter from the human body of object 

equals to the radiant heat transfer in the actual non-uniform enclosure. The MRT at a height of 1.5 m dbove 

the fround was used to evaluate thermal comfort in outdoor human activity spaces in the present study. In 

addition, diurnal variations of indoor air temperature, internal surface temperature and heating/cooling loads 

can also be obtained.
4
 

4 ANALYSIS OF THERMAL ENVIRONMENT  

4.1 Outline of study area 

The exampled site is a fence demolition campaign district within Daegu Metropolitan City when has played 

a central role in the southeast areas, as one of 3 metropolitan cities in Korea. This site is limited to the first-

type general residential areas where low-rise detached houses in good condition are concentrated. Preferably, 

the area should be the one intentionally formed for the purpose of providing additional houses to solve the 

housing shortage problem. Therefore, we have selected Daemyeong District, one of the land readjustment 

project districts formed between the 1960ôs and 1970ôs, after examining land readjustment project districts 

developed before the 1990ôs and land development project districts developed from the 1990ôs and up to 

now. 

There was a clear street hierarchy in the area and a gridiron road pattern, directly connected with residence 

units, but street parking was threatening pedestriansô safety. In addition, there was a small number of a 

multiplex house but a large number of typical low-rise (two-story) detached houses with fences, which 

abutted on a road whose width is 10m or below. 

 

Fig. 2: Case study area. 

4.2 Outline of study assumes 

As described in Table 1, a simulation was run on the three conditions. 

                                                      
4
 Jiwon R et al. Study on evaluation of thermal environment following alleviation of limit on number of floors of 

apartment complex. Real CORP2011;929. 
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Cases Conditions 

Before the fence 
demolition 

Case1 

- Surface: concrete 

- Road: asphalt 

- Vacant land and parking lot: vacant  
- Wall: cement bricks, R.C 

- Roof: concrete, slates  

- Green coverage: 5 % 

After the fence 

demolition 
Case2 

 ï 8 houses removed walls 
- Green coverage: 7 % 

- Surface: grass and water retaining pavement 

- Tree planting  

Greening after the fence 

demolition 
Case3 

- 16 houses removed walls 

- Green coverage: 25 % 

- Surface: grass and water retaining pavement 
- Tree planting and a green roof  

Table 1: Simulation input conditions for the analysis of the thermal environment. 

Based on these conditions, this study focused on reducing sensible heat generated by the surface and, 

especially, the effects of greening on the thermal environment of the outdoor space in the detached housing 

area. This study applied various greening methods such as vegetation, tree planting, improved artificial 

ground coverage, and a green roof in the detached housing area based on Figure 2, which shows thermal 

environment improvement methods by the scale. 

 

Fig. 3: Thermal environment measures of according to the scale. 

4.3 Analysis of Thermal Environment 

4.3.1 3D Surface Temperature Distribution 

According to the 3D surface temperature distribution simulation for Case 1 and Case 2 (Figure 4), Case 1 

showed the low surface temperature distribution during the daytime (15:00) because of the shade around the 

fence. Meanwhile, Case 3 showed the low surface temperature distribution of 10ᴈ around the planted 

grass/trees during the daytime and temperature of 15ᴈ around the green roof.  
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This result shows that the shading effects and evapotranspiration of planted vegetation/trees can lower 

sensible heat in the area and that use of ground coverage with bright colors and high reflectivity as well as 

increased greening with tree planting can reduce air/surface temperatures, eventually improving the thermal 

environment within the detached housing area. In addition, Case 3 shows that the green roof can also 

maintain the low surface temperature distribution of 15ᴈ, which should be considered in order to improve 

the thermal environment and increase thermal comfort within a detached house as well as to save energy 

through enhanced insulation. 

Case 1 Case 2

Case 3

34

47
47

32

44

32

15:00 Around temperature : 32.4

 

Fig. 4: Surface temperature distribution. 

4.3.2 MRT Distribution 

Mean Radiant Temperature (MRT) is the omnidirectional effect of radiant heat (which humans feel) 

converted into a mean temperature. According to Figure 5, Case 3 showed the low temperature distribution 

because of green coverage increased by tree planting and improved artificial ground coverage. In particular, 

the green roof showed a temperature difference of 3ᴈ or more and the vacant land covered by the grass also 

showed a difference of 2~3ᴈ.  

Higher MRT indicates a greater amount of radiant heat, which allows humans to feel higher temperatures 

than actual temperatures. In order to increase thermal comfort within a detached housing area, therefore, 

various methods to lower the surface temperature of a built-environment should be applied such as solar 

radiation blocking by trees, improved artificial coverage, a green roof, and so forth.  

In particular, the radiant heat of the wall surface facing the west is enormous, which requires active efforts to 

find solutions. For example, high trees can be planted around the walls to block sunlight and radiation heat, 

and the greening of the wall facing the west with a green roof can produce similar effects as well. 
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Case 3

33.131.5
32.1 33.1

30.4 30.2
15:00 Around temperature : 32.4

 

Fig. 5: MRT Distribution. 

4.3.3 HIP Distribution 

Figure 6 shows the HIP distribution of Case 3, in which the entire asphalt surface was compared with the 

grass/permeable pavement and green coverage was increased with vegetation, tree planting, improved 

artificial coverage, and a green roof. As a result, Case 3 with increased green coverage showed the 

temperature 10ᴈ lower than Case 2, and 5ᴈ lower than the grass pavers.  

That is, higher HIP means a greater difference between the surface temperature and air temperature and also 

a greater amount of sensible heat emitted into the air, which is a major cause of a heat island. Such a 

situation may occur due to artificial coverage, the shape of the surface, a heat source, a water source, and so 

on. In particular, Figure 6 shows that artificial materials such as concrete and asphalt greatly contributed to 

heat accumulation and emission. The shape of the surface is closely related with radiant heat and cooling 

effects of wind may affect the temperature as well. In conclusion, increasing green coverage within the entire 

built environment is effective in improving the thermal environment than partial greening in the area. 
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Fig. 6: HIP Distribution. 

4.3.4 Wind velocity 

Not only the air temperature but also wind velocity affects the human senses and behaviors, and wind is an 

important factor in creating a thermal comfort environment especially within a detached housing area. Figure 

7 shows how the wind velocity affects the surface temperature during the daytime. It was observed that the 

surface temperature of the built environment went down when the wind velocity increases. 
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Fig. 7: Surface temperature distribution according to the wind velocity 

The HIP values in Table 2 indicate the same results. Table 2 shows changes in the HIP values as the amount 

of sensible heat, emitted from the surface of the outdoor space, is high in the air due to direct solar radiation 

from sunrise to sunset. The direct solar radiation increased the surface temperature of the outdoor space 

during the daytime, which led to a rise in sensible heat in the air, and the changes in the wind velocity may 

cause dispersion of sensible heat and thus affect the temperature. 
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Time 

(h) 

Wind velocity(m/s) Time 

(h) 

Wind velocity(m/s) 

1.0 1.6 2.0 2.5 1.0 1.6 2.0 2.5 

0 2.15  2.10  2.09  2.05  12 15.89  15.45  14.96  14.21  

1 1.84  1.79  1.76  1.74  13 19.45  18.14  17.36  16.35  

2 1.14  1.08  1.06  1.02  14 15.88  14.73  14.49  13.53  

3 1.00  0.94  0.93  0.91  15 12.26  11.91  11.81  11.49  

4 1.70  1.67  1.66  1.61  16 8.69  8.51  8.43  8.26  

5 1.78  1.76  1.75  1.70  17 5.45  5.30  5.26  5.11  

6 3.62  3.57  3.56  3.54  18 3.93  3.83  3.78  3.67  

7 5.02  5.00  4.99  4.95  19 3.44  3.35  3.30  3.21  

8 5.94  5.90  5.90  5.88  20 3.62  3.53  3.51  3.44  

9 6.63  6.59  6.58  6.57  21 3.20  3.12  3.10  3.03  

10 10.11  10.08  10.07  10.06  22 2.68  2.62  2.60  2.54  

11 12.88  12.83  12.79  12.70  23 2.82  2.74  2.73  2.66  

Table 2: HIP by changes in wind velocity. Unit : HIP(°C)  

However, it was observed that existence of a fence did not significantly affect the temperature. Figure 8 

shows that with the same wind velocity (2m/s) the surface temperature distribution was not significantly 

affected by the existence of fence but by materials of the ground, vegetation, trees, and so forth. 

Fence( ) Fence(X)

N

 

Fig. 8: Surface temperature distribution due to the presence of the fence.(wind velocity: 2m/s) 

4.3.5 Tree planting 

Various circumstances and methods should be taken into account in order to improve the thermal 

environment. Particularly, a site facing the west, which has the highest reflected heat from the ground or 

built structures around 15:00 should be considered sufficiently when greening methods are used to lower the 

surface temperature. Hence, this study also examined the temperature distribution according to the height of 

trees. Figure 9 shows that higher trees are more effective in blocking solar radiation and thus lowering the 

temperatures. 
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Fig. 9: Surface temperature distribution according to the height of trees 

5 CONCLUSION 

The purpose of this study is to increase thermal comfort within a detached housing area by improving the 

thermal environment. Therefore, it suggests application of various greening methods, taking into account the 

materials and shape of the outdoor space, as a systematic approach to reducing sensible heat by lowering the 

surface temperature.  

As to Case 1 and Case 2, there was no significant difference in the surface temperatures within the detached 

housing area, but Case 1 showed lower surface temperature distribution around the fence due to shade during 

the daytime. Case 3 showed the low surface temperature distribution of 10ᴈ around the planted trees during 

the daytime and temperature of 15ᴈ around the green roof. With respect to MRT the green roof showed a 

temperature difference of 3ᴈ or more and the vacant land covered by the grass also showed a difference of 

2~3ᴈ. In addition, Case 3 with increased green coverage showed the temperature 10ᴈ lower than Case 2.  

Meanwhile, changes in the wind velocity may cause dispersion of sensible heat and thus affect the 

temperature. And higher trees are more effective in blocking solar radiation and lowering the temperatures.  

The study results indicate that controlling the surface temperature of the built environment is critical to 

improving the thermal environment and increasing thermal comfort within the detached housing area. 

Because wind and humidity as well as temperatures affect human senses and behaviors, the shape and layout 

of space should allow a constant and effective flow of wind within a detached housing area.  

Therefore, it is important to predict and assess the thermal environment at an early stage, using computer 

simulations, to design pleasant space in terms of the thermal environment. However, it may not be practical 

to identify thermal characteristics of a detached housing area within limited time. Hence, we can analyze 

thermal characteristics identified from simulations in order to provide effective feedback for space design.  

It is possible to identify and analyze thermal characteristics, using the data of HIP or the surface temperature 

distribution provided by simulations, and to utilize the results for another space design. Therefore, it is 

significant that this study has identified the thermal characteristics of an actual detached housing area and 

explored the possibility that the results can be used as effective indicators for designing general residential 

space and for determining when to carry out thermal environment analysis. 



Jiwon Ryu, Eung-Ho Jung, Dae-Wuk Kim, Akira Hoyano 

Proceedings REAL CORP 2013 Tagungsband 

20-23 May 2013, Rome, Italy. http://www.corp.at 

ISBN: 978-3-9503110-4-4 (CD-ROM); ISBN: 978-3-9503110-5-1 (Print) 

Editors: Manfred SCHRENK, Vasily V. POPOVICH, Peter ZEILE, Pietro ELISEI 
 

 

35 

 

6 ACKNOWLEDGEMENT  

This work (2010-0026738) was supported by Mid-career Researcher Program through NRF grant funded by 

the MEST. 

This work (12-1-70 -72) was supported Researcher Program through grant funded by the DEGEC. 

7 REFERENCES 

Givoni B, Noguchi M, Saaroni H, Pochter O, Yaacov Y,  Feller N, Becker S. 2003. Outdoor comfort research issue. Energy & 

Buildings 35, 77-86. 

He J, Hoyano A, Asawa T. A numerical simulation tool for predicting the impact of outdoor thermal environment on building energy 

performance. Applied Energy 2009; 86; 1597-1600. 

Hoyano A, Asawa T, Murakami A, Sato R, Nakaohkubo K. 2007. 3D-CAD Modelling of a Substantial Urban area and Heat Island 

Potential of Urban Blocks in Summer. J. Archit. Plann. Environ  312,  97-104 

Jiwon R et al. Study on evaluation of thermal environment following alleviation of limit on number of floors of apartment complex. 

Real CORP2011;929. 

Jiwon R et al. 2011. Evaluation of Thermal Environment of External Space following the Fence Demolition Campaign in Detached 

Housing Area, Journal of the Korean housing association 23, 1-8. 

Jiwon R, Eungho J, Hoyano A. 2011. A study on environment following the allevation of the limit on number of floors of apartment, 

Journal of the Korean housing association 22, 93-100. 

Jurges W. Der Wameubergang an einer ebenen Wand. Beihefte Zum Gesundheits-Ineenieu 1924;19 (in German). 

Mayer H, Holst J, Dostal P, Imbery F, Schindler D. 2008. Human thermal comfort in summer within an urban street canyon in 

Central Europe. Meteorol Z 17, 241ï250. 

Nikolopoulou M, Lykoudis S. 2007. Use of outdoor spaces and microclimate in a Mediterranean urban area. Build Environ 42, 

3691ï3707. 

Nikolopoulou M, Steemers K. 2003. Thermal comfort and psychological adaptation as a guide for designing urban spaces, Energ 

Build 35, 95ï101. 

Oliveira S, Andrade H. 2007 An initial assessment of the bioclimatic comfort in an outdoor public space in Lisbon,  Int J 

Biometeorol 52, 69ï84. 

Yoon Y H, Park B J, Kim W T, Park S Y. 2008. Factor analysis of the relation between land cover ratio of green spaces and 

temperature, Journal of the Environmental Sciences 17, 485-491 

 

 





% reviewed paper 
 

Proceedings REAL  CORP 2013 Tagungsband 

20-23 May 2013, Rome, Italy. http://www.corp.at 

ISBN: 978-3-9503110-4-4 (CD-ROM); ISBN: 978-3-9503110-5-1 (Print) 

Editors: Manfred SCHRENK, Vasily V. POPOVICH, Peter ZEILE, Pietro ELISEI 
 

 

37 

 

Alpine Stadt-Landschaften. Beobachtungen zur Rolle von Freiräumen im Tiroler Inntal aus Sicht des 

Landscape Urbanism 

Wolfgang Andexlinger 

(Ass.-Prof. Dr. Wolfgang Andexlinger, Institut für Städtebau und Raumplanung, Universität Innsbruck, Technikerstraße 13, 6020 

Innsbruck, wolfgang.andexlinger@uibk.ac.at) 

1 ABSTRACT 

Die rasante Entwicklung der baulichen Strukturen des Tiroler Inntales treibt den Prozess des 

Zusammenwachsens von Siedlungsgebieten weiter voran. Dies wirft die Frage auf, welche Rolle den noch 

unbebauten und zum Teil agrarisch genutzten Flächen in Zukunft zukommen kann und wie mit diesen 

Flächen aus planerischer Sicht umgegangen werden soll.  

Der von Rem Koolhaas im Wettbewerbsbeitrag zum Parc de la Villette in Paris und im Zusammenhang des 

Projektes Melune-Sénart formulierte Ansatz und die von Charles Waldheim James Corner formulierten Idee 

des landscape urbanism bilden dafür die theoretische Grundlage. Durch die Auswertung von Luftbildern, 

qualitativen und quantitativen Daten wie auch durch planliche Darstellungen wird gezeigt, dass im Umgang 

mit der weiteren Entwicklung des Inntales dem Thema der Landschaft eine neue Rolle zugewiesen werden 

muss.  

Freiräume können nicht mehr alleine als landwirtschaftliche Produktionsflächen bzw. als Restflächen 

betrachtet werden. Vielmehr ist ein Perspektivenwechsel notwendig, der die heute noch unbebauten Flächen 

als zukünftige Parklandschaften eines immer stärker urbanisierten Raumes definiert. 

2 EINLE ITUNG 

Der Prozess der Urbanisierung schreitet mit höherem Tempo, steigender Intensität und in globalem Maßstab 

voran. Zunehmend befinden wir uns in landschaftsverbrauchenden, automobilabhängigen 

Siedlungsstrukturen, in denen der historisch geprägte Kern nur mehr einen Bruchteil der Gesamtfläche 

ausmacht. Das Ensemble von Funktionen, die ursprünglich Wesen des Zentrums ausmachten, hat sich 

inzwischen entlang der Mobilitätsachsen auf das gesamte Stadtgebiet verteilt. Diese Entwicklung weicht 

dramatisch von den seit Jahrzehnten als erstrebenswert formulierten Zielen einer nachhaltigen 

Stadtentwicklung ab. 

Klassische Methoden und Instrumente, wie etwa ein Bebauungsplan, stoßen bei Planungsaufgaben im 

Zusammenhang mit der Stadt von heute oftmals die Grenzen ihrer Effektivität bzw. unterstützen diese 

Instrumente das inselhafte Betrachten und Entwickeln von Städten. Häufig verstreichen lange 

Planungsphasen, bis Pläne von der Idee bis zur Umsetzung gelangen. Nicht selten verändern sich aber die 

Ausgangsbedingungen schon während der Planung, sodass ein Nachjustieren oftmals nur schwer möglich ist.  

Aus diesem Grund  konzentriert sich die Aufmerksamkeit von Theoretikern verstärkt auf das Thema 

Landschaft. Immer mehr Planerinnen und Planer bezweifeln die Lösungen des ï nahezu ausschließlich vom 

Hochbau geprägten ï Städtebaus des 20. Jahrhunderts. Als Alternative propagieren sie den freiraumbasierten 

Städtebau.  

Gerade in einem ï von der Natur und der Landschaft stark geprägten ï Raum wie den Alpen, liegt es 

angesichts fortschreitender Urbanisierung nahe, Landschaft wesentlich stärker einzubeziehen, als das bei der 

Entwicklung des Siedlungsraumes seit dem Beginn des 20. Jahrhunderts der Fall war. Bis dahin waren die 

ebenen Flächen für den Anbau landwirtschaftlicher Produkte die wichtigste und wertvollste Voraussetzung. 

Bei der Wahl der Standorte von einzelnen Gebäuden und ganzen Ortschaften versuchte man möglichst 

flächensparend vorzugehen, die Gebäude wurden meist regelrecht in die Landschaft eingebettet. In einigen 

hochalpinen Siedlungen ist dieses ressourcenschonende Prinzip nach wie vor erkennbar und wird ï wie etwa 

das Beispiel Vrin, einem Ort in den Schweizer Alpen zeigt ï, bis heute beachtet. 

In den meisten alpinen Regionen haben in den letzten Jahrzehnten aber dramatische Veränderungen in die 

genau entgegengesetzte Richtung stattgefunden. Die Region Nordtirol und hier vor allem der Raum Inntal 

können dafür geradezu als Paradebeispiel gelten. Fast nirgends mehr entspricht das Siedlungsbild den 

Vorgaben des Landschaftsraumes, im Gegenteil, innerhalb der letzten Jahrzehnte haben sich die 

Siedlungsräume immer weiter in noch unbebaute Landschaftsflächen hineingefressen. Es scheint mehr als 

zweifelhaft, ob hier sowohl die vorhandenen Regelwerke als auch die angewandten Planungsinstrumente 
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überhaupt geeignet sind, den fortschreitenden Prozess der Urbanisierung flächensparend und nachhaltig zu 

steuern.  

In diesem Beitrag wird das Konzept des landscape urbanism, auf einen konkreten Ausschnitt des Tiroler 

Inntales angewandt. Die Annahme lautet, dass sich landschaftsorientierte Ansätze zur Analyse und Lösung 

der Probleme dieses Raumes besonders eignen. Es wird deutlich, dass es beim planerischen Umgang mit 

dem fortschreitenden Urbanisierungsprozess einer radikalen Neuorientierung bedarf. In diesem Sinne wird 

hier der freiraumbasierte Städtebau als mögliche Alternative zu den bisherigen Planungsansätzen für das 

Inntal vorgestellt.  

Der Beitrag gliedert sich in drei Teile. Im ersten Teil rekonstruiere ich die Entstehung der 

landschaftsorientieren Ansätze im Kontext der Städteplanung. Der zweite Teil beschreibt die Phänomene der 

Urbanisierung im Raum Inntal. In Teil drei werden die Möglichkeiten der praktischen Anwendung dieser 

Ansätze erörtert.   

3 LANDSCHAFT ALS PLANU NGSINSTRUMENT 

Diejenigen Kräfte, welche die massive Ausbreitung der Siedlungsräume weiter vorantreiben, sind durch 

herkömmliche Planungsinstrumente nicht mehr zu bewältigen. Es bedarf neuer Ansätze, die auf das weiter 

beschleunigende Wachstum der Städte und den fortschreitenden Prozess der globalen Urbanisierung 

reagieren. Gerade hierin liegt nach Ansicht der Protagonisten des landscape urbanism dessen eigentliche 

Bedeutung.  

Schon in den 1980er Jahren hatte Rem Koolhaas bemerkt, dass das ĂGebaute, das Volle [...] unkontrollierbar 

gewordenñ sei, Ădem Strudel der politischen, finanziellen und kulturellen Krªfte ausgeliefert und damit einer 

unaufhºrlichen Verªnderung unterworfenñ. Seiner Meinung nach gelte das nicht f¿r Leerrªume und 

vielleicht seien sie sogar Ăder letzte Ort, wo Gewissheiten noch Sinn machen kºnnenñ.
1
  

In der Diskussion um die Stadtentwicklung und den damit verbundene Wandel des ĂUrbanenñ wurden seit 

dem Beginn der 1990er Jahre eine Reihe von Begriffen eingeführt. Unter Bezeichnungen wie Edge City
2
, 

Exopolis und Fractal City
3
, Netzstadt

4
 versuchte man, die verschiedensten Facetten und die Pluralität von 

Städten zu fassen. All diesen Konzepten gemeinsam ist, dass Stadt nicht mehr als ein klar ablesbares 

Konstrukt aus Zentrum und Peripherie verstanden wird. Vielmehr schieben sich die verschiedensten 

Bereiche und Themen der Stadt in- und nebeneinander und erzeugen damit insgesamt zersplitterte 

Stadtstrukturen. Gleichzeitig überlagern sich auch urbane und rurale Strukturen, wodurch sich die Grenzen 

zwischen ĂStadtñ und ĂLandñ mehr und mehr auflösen. Neben den infrastrukturellen Einrichtungen, die bis 

vor kurzem noch ausschließlich in Städten und deren Zentren anzutreffen waren, sind es vor allem urbane 

Lebensstile, die in vermeintlich ländlichen Räumen Fuß fassen und mit dem Wandel sozialer Milieus auch 

die Entstehung von Hybridräumen bewirken.  

Colin Rowe wie auch Thomas Sieverts haben in den 1990er Jahren Raumstrukturen beschrieben, die weder 

als Stadt noch als Land zu verstehen seien und Merkmale von beidem aufweisen würden. Sie prägten dafür 

die Begriffe middle landscape
5
 und Zwischenstadt

6
. Als dem verbindendenden Element zwischen urbanen 

und ländlichen Räumen spricht Sieverts dabei dem Thema der Landschaft eine besondere Rolle zu: Solange 

die Zwischenstadt Ăinsgesamt in ihrem ErschlieÇungsnetz lesbarñ und insbesondere Ăwie ein āArchipeló in 

das āMeeró einer zusammenhªngend erlebbaren Landschaft eingebettetñ bleibe, kºnne sie Ăeine beliebige 

Vielfalt von Siedlungs- und Bebauungsformen entwickelnñ.
7
  

                                                      
1
 KOOLHAAS, Rem: Melun-Senart. In: Arch+ Zeitschrift für Architektur und Städtebau, Nr. 105/106, Arch+ Verlag 

GmbH, Aachen 1990, S. 78 
2
 GARREAU, J., 1991. Edge City: Life on the new frontier. New York: Doubleday 

3
 SOJA, E. D., 1992. Inside Exopolis: Scenes from Orange County. In: 1992. M. Sorkin ed. Variations on a Theme 

Park. New York: The Noonday Press, pp. 94ï122. 
4
 BACCINI, P. and OSWALD, F., 1998. Netzstadt: Transdisziplinäre Methoden zum Umbau urbaner Systeme. 

Ergebnisse aus dem ETH-Forschungsprojekt Synoikos ï Nachhaltigkeit und urbane Gestaltung im Raum Kreuzung 

Schweizer Mittelland. Zürich: vdf Hochsch.-Verl. an der ETH 
5
 ROWE, Colin: Making a Middle Landscape. MIT Press, Cambridge, Massachusetts 1991 

6
 SIEVERTS, Thomas: Zwischenstadt. Zwischen Ort und Welt, Raum und Zeit, Stadt und Land. 3., verb. und um ein 

Nachw. erg. Aufl. Braunschweig, Wiesbaden: Vieweg (Bauwelt-Fundamente Stadtplanung/Urbanisierung, 118) 1999. 
7
 ebd., S. 20 
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1997 prägte Charles Waldheim bei der gleichnamigen Konferenz und Ausstellung in Chicago den Begriff 

des landscape urbanism. Er beschreibt die Praktiken verschiedener Disziplinen, für welche die Landschaft ï 

im umfassenden Sinne verstanden ï die Architektur als wichtigstes Planungsinstrument im Städtebau ersetzt 

hat. Die Vorstellung der dezentralen, post-industriellen Stadt rückt den übriggelassen Raum, also den leeren 

Raum, in den Vordergrund. Die Landschaft, so Waldheim, wird damit zur Linse durch welche sich die 

zeitgenössische Stadt repräsentiert und zum Medium, durch welche sie konstruiert wird.
8
  

Unter landscape urbanism versteht man mit Waldheim demnach eine auf den Zwischenraum fokussierte 

Planungsdisziplin, die mit den Räumen zwischen den Gebäuden, mit Infrastruktursystemen und natürlichen 

Ökosystemen arbeitet. Vor allem im Kontext der Dezentralisation, dem Ausufern der Siedlungsräume und 

der abnehmenden Siedlungsdichte erweisen sich traditionelle Planungsstrategien als unbrauchbar, weil sie zu 

kostenintensiv, zu langsam und auch zu unflexibel sind, um sich den rasch verändernden Bedingungen der 

heutigen Stadt anpassen zu können.  

Die aktuellen Vertreter des landscape urbanism aus dem Umkreis von Charles Waldheim und James Corner 

kritisieren die Unfähigkeit von Architektur und Städtebau, kohärente und kompetente Erklärungen für die 

zeitgenössische Stadt anzubieten. Sie stellen dem das Konzept des landscape urbanism gegenüber, bei dem 

die Landschaft als das Organisationselement der Stadt fungieren soll und zusammenhängende Strukturen 

schaffen kann.  

Für James Corner liegt der Ursprung des landscape urbanism in der Kritik der Postmoderne an der 

modernistischen Architektur und am modernen Städtebau 
9
. Bekanntlich warfen ja vor allem Jane Jacobs 

10
 

und auch Robert Venturi
11

 den Modernisten vor, dass sie mit ihren Ideologien und realisierten Projekten 

nicht nur keine sinnstiftenden und lebenswerten öffentliche Bereiche schaffen, sondern sogar noch dazu 

beitragen würden, den Prozess der Dezentralisierung massiv zu beschleunigen.
12

 In der Postmoderne wurden 

die Werte der historischen Stadt geradezu wieder neu entdeckt. Werte bzw. Konzepte wie die Stadt der 

kurzen Wege, die Bedeutung des durchgehenden Straßenrasters oder auch das Thema der kontextuellen 

Architektur wurden damals als wesentlich erachtet.
13

 Allerdings konnte auch die Rückbesinnung auf diese 

Werte das weitere Ausufern der Städte nicht verhindern.  

Im landscape urbanism wird die Landschaft zum Medium, das nicht nur den Umgang mit temporären 

Situationen, Transformations- und Anpassungsprozessen, sondern auch mit deren unterschiedlichen 

Intensitäten ermöglicht. Die wahrnehmbare Landschaft erscheint darin nicht nur als das formale Ergebnis 

fortschreitender Urbanisierung, sondern auch als Modell für den Prozess selbst. 
14

 Insofern als er nicht nur 

die naturgegebenen Bereichen, sondern auch die technischen Infrastrukturen, Industrieflächen und solche 

Flächen umfasst, die im Zuge des Wachstums der Städte entstehen, ist der Begriff von Landschaft in einem 

weiteren Sinn zu verstehen. Für landscape urbanism ergeben Freiraum und Landschaft eine Gesamtheit. 

Corner stellt fest, dass die verschiedenen Disziplinen der Landschaftsarchitektur, des Städtebaus und der 

Raumplanung sich in bestimmten Aspekten einander nªhern und mit ihren Arbeitsweisen Ătoward a shared 

form of practiceñ
15

 tendieren. Auch Corner räumt dem Thema der Landschaft zentrale Bedeutung ein. Die 

Verbindung der Begriffe landscape und urbanism in landscape urbanism unterstreicht den Zusammenhang 

und die Vielschichtigkeit des Konzept.
16

 

Rem Koolhaas beschritt diesen Weg schon viel früher. Sein Wettbewerbsbeitrag zum Parc de la Villette in 

Paris im Jahr 1982 gilt als eines der ersten Projekte, in dem das Thema der Landschaft als strukturgebendes 

Element entfaltet wurde. Koolhaas wollte einen Park, der sich ï um den immer schneller und häufiger 

                                                      
8
 WALDHEIM, Charles: Landscape as Urbanism. In: The Landscape urbanism Reader, Princeton Architectural Press, 

New York 2006, S. 15 
9
 ebd., S. 38 

10
 JACOBS, Jane: Death and Life of Great American Cities, Vintage Books, New York 1961 

11
 VENTURI, Robert: Complexity and Contradiction in Architecture, Museum of Modern Art, New York 1966 

12
 CORNER, James: Terra Fluxus. In: The Landscape urbanism Reader, Princeton Architectural Press, New York 2006, 

S. 38 
13

 ebd., S. 39 
14

 CORNER, James: Terra Fluxus. In: The Landscape urbanism Reader, Princeton Architectural Press, New York 2006, 

S. 39 
15

 ebd., S. 23 
16
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wechselnden Anforderungen der Gesellschaft gerecht zu werden ï ständig verändern und den Bedürfnissen 

anpassen können sollte. Je stärker die Veränderungs- und Anpassungsprozesse das Wesen des Parks und 

seine sozialen Angebote bestimmen würden, desto besser würde der Park funktionieren. Koolhaas schlug 

deshalb ein Programm vor, in dem sich Bestimmtheit und Unbestimmtheit miteinander verbinden. Als 

bestimmendes Element sah er die Landschaft, die er streifenförmig über die gesamte Fläche einteilte. Diese 

Streifen wurden mit unterschiedlichen Inhalten versehen, wobei die Inhalte selbst an veränderte Bedürfnisse 

angepasst und mit neuen Inhalten versehen werden könnten. Der  Park sollte durch die vorgegebene 

Infrastruktur organisiert und strukturiert sein und gleichzeitig unterschiedlichen Nutzungsansprüchen 

gegenüber offen sein.
17

 Es blieb beim Konzept, das Projekt wurde nicht realisiert. 

 

Fig. 1: Parc de la Villette. Rem Koolhaas/OMA 

Ein weiterer Meilenstein auf dem Weg zum Konzept des landscape urbanism ist das von Koolhaas im Jahr 

1987 erarbeiteten Projekt für die französische Stadt Melun-Sénart. Hier entwickelte Koolhaas seinen Ansatz 

der strukturschaffenden Organisation durch Landschaft weiter. In diesem Zusammenhang bemerkt er dazu:  

ĂDer Kern unseres Projekts ist ein System von Leerrªumen mit ºffentlichen Funktionen die zugleich den 

Zugang zu den urbanen Nutzungen garantieren. Einige Leerräume konservieren Teile der existierenden 

Landschaft.ñ
18

 

 

Fig. 2: Melun-Sénart. Rem Koolhaas/OMA 

Den politischen, kulturellen und finanziellen Unsicherheiten, die bei der Planung einer neuen Stadt gegeben 

sind, stellte er ein tragfähiges Gerüst zu Verfügung. Die Basis bildeten mehrere, mit einander verwobene 

Landschaftsstreifen. Die zwischen ihnen liegenden Inseln waren für den Bau der Stadtviertel vorgesehen. 

Welche architektonische, städtebauliche Ausprägung diese Inseln auch immer bekommen würden, mit der 
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Zeit würde durch die vorgegebene Landschaft als Verbindungselement eine Stadt werden, die auf 

Unsicherheiten und den ständigen Wandlungsprozessen reagieren könne.  

Koolhaas war damit einer der ersten, der den landschaftsorientierten Entwurfsansatz im Rahmen eines 

Stadtentwicklungsprojektes anwandte. Seit den 1990er Jahren setzten auch andere Entwurfsbüros diese 

Ansätze fort. Das niederländische Büro West8 mit ihren vielschichtigen Projekten, wie auch das Schweizer 

Büro Latz und Partner, die für Projekte im Rahmen der Entwicklung des IBA Emscherparkes (D) 

verantworlich zeichnen, können hier als wichtige Protagonisten genannt werden. Es zeigt sich damit, dass 

dieser aktuelle Trend der Stadtentwicklung im Kontext mit der Thematik der Landschaft vor allem im 

europäischen Kontext zunehmend an Bedeutung gewinnt und aus diesem Gesichtspunkt stellt sich die Frage, 

ob das theoretische Konzept des landscape urbanism auch dazu geeignet ist, dem durch die alpine Bergwelt 

stark geprägten und immer stärker urbanisierten Raum Tirol eine neue planerische Perspektive geben zu 

können, die mit den wechselnden lokalen und globalen Einflussfaktoren produktiver umgehen kann, als es 

bisherige Planungsinstrumente können. 

4 RESTRAUM TIROL  

Zur Überprüfung der These, dass sich landschaftsorientierte Ansätze zur Analyse und Lösung der Probleme 

dieses Raumes besonders eignen, wurde ein Ausschnitt des Inntales in Tirol (Österreich) ausgewählt, in dem 

der Prozess der Urbanisierung zu einem mittlerweile unklaren Siedlungsbild geführt hat. Das 

Untersuchungsgebiet liegt zwischen dem östlichen Rand der Stadt Innsbruck und der etwa 15 km davon 

entfernten Gemeinde Wattens. Auf Grund seiner Nähe zu Innsbruck und seiner Einbettung in die 

eindrucksvolle Bergwelt Tirols gilt dieser Raum als besonders attraktiv. 

 

Fig. 3: Projektgebiet 

Bei der Untersuchung des Projektgebietes kamen mehrere Forschungsmethoden und Auswertungswerkzeuge 

zur Anwendung. Neben der quantitativen Auswertung statistischer Daten wurden historische und aktuelle 

Luftbilder ausgewertet und die Veränderungen grafisch markiert. Während des Untersuchungszeitraumes 

fanden mehrfach Begehungen innerhalb des Projektgebietes statt, die mittels Fotografien dokumentiert 

wurden. Zu den Fragen der strategischen Ansätze für die räumliche Entwicklung der Gemeinden wurden die 

Örtlichen Raumordnungskonzepte ausgewertet. Die erhobenen Daten bildeten die Grundlage für den daran 

anschließenden Schritt der Anwendung des Konzeptes des landscape urbanism im Rahmen eines 

Konzeptentwurfes für ein räumliches Entwicklungskonzept für die Projektregion.   

Das Inntal insgesamt ist der Hauptsiedlungsraum Tirols. Die siedlungsräumliche Entwicklung dieses Tales 

hängt eng mit der Entwicklung der gesamten Region zusammen und dem damit verbundenen Wandel vom 

landwirtschaftlich geprägten Raum hin zu einem Raum der heute von den Anforderungen der 

Dienstleistungsgesellschaft geprägt ist.  

Der Prozess der fortschreitenden Urbanisierung wird vor allem durch die steigende Bevölkerungszahl (1951: 

27.781 EW; 2012: 53.635 EW
19

 im Untersuchungsraum) und den steigenden Raumansprüchen der Menschen 

deutlich. Alleine im Zeitraum zwischen 1993 und 2012 wurden im Projektgebiet 1026 Gebäude mit 

Wohnungen errichtet.
20

 Außerdem erfolgte ein massiver gesellschaftlicher Wandel von einer bäuerlich 

geprägten Gesellschaft hin zur Dienstleistungsgesellschaft. Ebenso hat der Ausbau der Mobilitätsachsen im 

                                                      
19

 Statistik Austria, Volkszählungsergebnisse, Statistik der Standesfälle, Datenbank POPREG 
20

 Statistik Austria, Wohnbaustatistik 



Alpine Stadt-Landschaften. Beobachtungen zur Rolle von Freiräumen im Tiroler Inntal aus Sicht des Landscape Urbanism 

42 
   

REAL CORP 2013: 
PLANNING TIMES 

 
 

 

 

Unterinntal ï hier ist vor allem die Inntalautobahn zu erwähnen ï und die massive Ausbreitung der 

Gewerbegebietsflächen unverkennbar Spuren hinterlassen.  

Anhand der Auswertung historischer Luftbilder werden die Auswirkungen dieser Entwicklung deutlich 

sichtbar. Der Vergleich lässt unmissverständlich erkennen, dass in 1950er und 1960er Jahren noch relativ 

kompakte Siedlungsräume zu finden waren, während wir heute auf Siedlungsräume stoßen, in denen die 

Ortschaften miteinander verwoben und verwachsen sind. In der Abbildung Fig. 4 ist dieses 

Zusammenwachsen der Siedlungsstrukturen klar zu erkennen. Vor allem die Siedlungsform des 

Einfamilienhauses in Kombination mit dem steigenden Mobilitätsgrad hat zu dieser heute vorhandenen 

Siedlungsstruktur geführt. Ebenso haben aber auch die Entwicklungen entlang der Hauptmobilitätsachsen 

dazu beigetragen, dass sich der bebaute Raum massiv ausweitete. Hier wurden die Gewerbeflächen stetig 

ausgeweitet und so nehmen diese heute große Bereiche des Talbodens ein. Vor allem in den letzten 25 

Jahren hat diese Entwicklung eine ziemliche Beschleunigung erfahren. Dies nicht zuletzt, weil auf Grund der 

finanziellen Situation vieler Gemeinden diese regelrecht gezwungen waren und heute immer noch sind neue 

Flächen für die Ansiedlung von Unternehmen bereitzustellen. So ist mittlerweile ein fragmentierter Raum 

entstanden, in dem die ursprünglichen Ortszentren nur mehr zum Teil als solche ablesbar sind. Viele 

Funktionen, die bis vor kurzem noch im Ortskern lagen, sind heute entweder entlang der Mobilitätsachsen 

angesiedelt oder im gesamten Raum verteilt zu finden.  

 

Fig. 4: Luftbildauswertung 1950, 1980, 2012 

Auch die landwirtschaftlichen Flächen haben ihren Bedeutungsgehalt im Laufe der Zeit verändert. Prägten 

diese Flächen auf Grund ihres flächenmäßigen Anteils lange Zeit das Inntal, so werden diese Gebiete heute 

von der Bevölkerung oftmals nur mehr noch als Restflächen betrachtet. Diese Restflächen werden zwar 

landwirtschaftlich hochinfrastrukturell genützt und auch gewinnbringend bewirtschaftet, bei entsprechender 

Nachfrage und Druck werden sie aber stückchenweise immer weiter in bebaubares Gebiet umgewidmet.  

Dieser Umwidmungsprozess erfolgt meist unter dem Gesichtspunkt, dass die Bebauung höhere finanzielle 

Einnahmen bringt als eine weitere landwirtschaftliche Nutzung. Das Ergebnis ist ein durch hunderte von 

Einzelentscheidungen geprägter Raum, in dem viele der vorhandenen räumlichen Qualitäten, wie 

beispielsweise differenzierte Siedlungs- und Naturräume sowie abwechselnde Raumsequenzen tendenziell zu 

verschwinden drohen oder sogar teilweise schon für immer verschwunden sind.  
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Fig. 5: räumliche Funktionsverteilung 

Die Steuerung der räumlichen Entwicklung des Inntals passiert vor allem auf Gemeindeebene. Die 

räumlichen Überlegungen dazu werden zum Großteil aus dieser Sicht erarbeitet und umgesetzt. Der an sich 

richtige Ansatz, dass lokal gebundenes Wissen wichtig ist, um auf die vor Ort Gegebenheiten reagieren zu 

können, führt aber auch zu gewissen Problemen. Die Anzahl der Gemeinden, deren Planungen sich auf die 

Gesamtstruktur auswirken, sagt alles: 279 Gemeinden entscheiden darüber, wie die räumliche Entwicklung 

Tirols aussehen soll.  

Im Rahmen von Örtlichen Raumordnungskonzepten sind die Gemeinden rechtlich verpflichtet, ihre 

zukünftige Entwicklung zu reflektieren und sie müssen dazu alle 10 Jahre strategische Ansätze für die 

weitere Entwicklung erarbeiten. Diese Örtlichen Raumordnungskonzepte müssen auch von der zuständigen 

Landesbehörde bewilligt werden. Der an sich richtige Ansatz, die Entwicklung der einzelnen Gemeinden 

über lokal gebundenes Wissens zu steuern, hat aber auch Nachteile. Die Örtlichen Raumordnungskonzepte 

betrachten nämlich jeweils nur das Gebiet innerhalb der jeweils eigenen Gemeindegrenzen. 

Gemeindeübergreifende Überlegungen spielen dabei so gut wie keine Rolle. Verstärkt wird dieses Problem 

dadurch, dass die jeweiligen Gemeinden meistens unterschiedliche Planungsbüros mit der Erarbeitung der 

Örtlichen Raumentwicklungskonzepte beauftragen. So weiß die eine Gemeinde nicht, was die 

Nachbargemeinde plant. Deutlich wird dies beispielsweise bei der Auswertung der aneinander grenzenden 

Gemeinden Wattens und Fritzens, die innerhalb des Projektgebietes liegen. Obwohl in Fritzens ein 

Regionalbahnhof liegt, an dem täglich allein 42 Züge halten die von hier nach Innsbruck fahren und die 

Gemeinde Wattens keine 100m von diesem Bahnhof entfernt auf der anderen Seite des Flusses Inn liegt, 

steht im Örtlichen Raumentwicklungskonzept, dass Wattens kein Öffentliches Personennahverkehrsystem 

(ÖPNV) besitzt und deshalb die Straßen weiter ausgebaut werden sollen.
21

  

Um dem rein auf sich selbst bezogenen Planungsansatz der Gemeinden entgegenzuwirken ist im Jahr 2005 

von Seiten der Tiroler Landesregierung die Bildung von insgesamt 36 Planungsverbänden (sowie einem 

eigenen Planungsverband für Innsbruck) beschlossen worden. Ein solcher Planungsverband wird durch den 

Zusammenschluss mehrerer Gemeinden gebildet. Aufgabe der Planungsverbände ist es an der Erstellung von 

Regionalprogrammen und -plänen mitzuarbeiten. Gleichzeitig sollen die Organe der Planungsverbände die 

Gemeinden in Angelegenheiten der örtlichen Raumordnung unterstützen. Eine zusätzliche fachliche 

Betreuung der Planungsverbände erfolgt durch die räumlich zuständigen Sachverständigen für Örtliche 

Raumordnung der Abteilung Landesentwicklung und Zukunftsstrategie des Landes Tirol.
22

  

Dieses Instrument der Planungsverbände ist ein wesentliches Instrument zur Erarbeitung regionaler 

Entwicklungsansätze. Es wird jedoch nicht in dem Ausmaß eingesetzt, wie dies sinnvoll wäre. Vielerorts 

existieren die Planungsverbände (fast) nur auf dem Papier. Überlegungen, die über die Entwicklung von 

gemeinsamen Altenheimen und gemeinsamen Sportstätten hinausgehen, werden kaum angestellt. Ideen und 

Konzepte für eine gesamthafte räumlichen Entwicklung werden überhaupt nicht erörtert. 
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5 ALPINE LANDSCAPE URB ANISM  

Es wurde deshalb der Versuch unternommen im Sinne des landscape urbanism das Projektgebiet zu 

betrachten und dazu ein Konzeptentwurf für ein räumliches Entwicklungskonzept erarbeitet. Anhand dieses 

Entwurfes wird deutlich, dass die heute vorhandenen Siedlungsräume nicht von landschaftlichen Resträumen 

umgeben sind. Vielmehr bieten diese Freiräume gemeinsam mit den im Raum vorhandenen Mobilitätslinien 

(Autobahn, Eisenbahn, Bundes- und Landesstraßen), dem Fluss Inn, wie auch unter Beachtung der 

Topografie des Raumes eine freiraumbasierte Struktur, die in weiterer Folge als tragfähiges Gerüst für den 

planerischen Umgang der Region dienen kann. 

Damit die heute noch vorhandenen räumlichen Potentiale des Inntales auch noch für künftige Generationen 

zur Verfügung stehen, erscheint ein Paradigmenwechsel unumgänglich. Es ist dringend geboten, die Rolle 

der räumlichen Entwicklung aus einer neuen Perspektive heraus zu denken. Das Thema der Landschaft kann 

dafür der Schlüssel sein. Die Landschaft Tirols muss im umfassenderen Sinn des landscape urbanism 

verstanden werden.  

 

Fig. 6: Inntal Parks 

Die Grünräume sind gemeinsam mit den vorhandenen Infrastrukturen, den Siedlungsräumen und den Bergen 

als Landschaft zu verstehen. Erst durch dieses umfassende Verständnis von Landschaft werden die neuen 

räumlichen Potentiale der Region deutlich. Aus dieser Perspektive sind Grünräume nämlich nicht mehr Ănurñ 

landwirtschaftliche Restflächen, die zwischen den Siedlungsgebieten liegen. Stattdessen hat aus der 

Perspektive des landscape urbanism das Inntal viel mehr mit Räumen wie dem Ruhrgebiet oder auch der 

niederländischen Randstad gemeinsam als bisher angenommen. Die landwirtschaftlich genutzten und 

ungenutzten Flächen können als die Tiroler Variante des Parc de la Villette betrachtet werden. Sie sind die 

zukünftigen Parkanlagen (Inntal Parks) eines urbanisierten Inntales und bilden so eine tragfähige Struktur bei 

der weiter fortschreitenden Urbanisierung des Inntales.  
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Fig. 7: Inntal Parks 
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Alte Terre ï Aree agricole di versante, nuovi modelli di sviluppo 

Stefania Staniscia 

(Research Fellow Stefania Staniscia, Università degli Studi di Trento, DICAM ï UNITN, Via Mesiano, 77, 38123 Trento, 

stefania.staniscia@ing.unitn.it) 

1 ABSTRACT 

Il ñManifesto per lo sviluppo della Montagnaò ï redatto ad Asiago nel 2009 ï fa rilevare i costi economici, 

ambientali e sociali prodotti dallôabbandono delle regioni montane e rurali e propone unôinversione di marcia 

oltre che di sguardo nei confronti di queste regioni. I territori montati e rurali possono essere considerati 

come portatori di nuovi modelli di sviluppo che si basano su filiere innovative e orientate ai temi della green 

economy, luoghi di nuove opportunità economiche e sociali. Ma ciò potrà avvenire solo cambiando i modelli 

di riferimento. Sono necessari lôemancipazione dal modello di sviluppo tradizionale e lôorientamento verso 

un modello che metta al centro la qualit¨ e la sostenibilit¨ assecondando lôurgenza di un approccio che sia 

attento alle questioni ambientali e che le trasformi in priorit¨. Lo studio ñIndicazioni metodologiche per le 

trasformazioni delle aree agricole di versante a nuove tecniche produttiveò ï commissionato dalla Provincia 

Autonoma di Trento al gruppo guidato dallo studio RicciSpaini Architetti Associati srl ï va nella direzione 

appena tratteggiata. Il paper presenta la ricerca evidenziandone in particolare gli aspetti metodologici e 

strategici. 

2 TERRITORI MARGINALI (?) 

"Negli ultimi '50 anni si sono manifestati in Italia rilevanti fenomeni di espansione delle aree urbane e 

metropolitane, a cui è corrisposto il progressivo abbandono della montagna e dei territori rurali meno 

accessibili. (...) È arrivato il momento di invertire questo processo, facendo della montagna e dello spazio 

rurale i fattori di un nuovo sviluppo dellôItalia. (...) si tratta di guardare alla montagna e allo spazio rurale 

come straordinarie risorse per il rilancio di processi di crescita nazionale basati sulle filiere più innovative e 

promettenti anche dal punto di vista economico. (...) Questo significa, perciò, un cambiamento di prospettiva 

nel guardare al ruolo della montagna e dello spazio rurale. Da aree marginali, a località centrali di un nuovo 

modello di sviluppo. Da luoghi di abbandono, a nuovi spazi di opportunità economica e sociale. Da 

condizioni di arretratezza che chiedono compensazioni economiche, a fattori di modernizzazione in grado di 

produrre servizi di mercato a domanda pagante. Da modelli insediativi in concorrenza con i sistemi urbani e 

metropolitani, alle complementarità ambientali, energetiche, sociali." 

ñManifesto per lo sviluppo della Montagnaò, Asiago 2009 

Il Manifesto è la chiara espressione di una tendenza in atto negli ultimi anni in ambito economico, sociale e 

territoriale a riconsiderare il ruolo delle regioni marginali, siano esse montane o rurali. L'idea sottesa a questa 

tendenza è che questi territori possano diventare, e che in parte già lo siano, fattori di un nuovo modello di 

sviluppo costituendo spazio di accoglienza e di incubazione per la filiera di quelle economie che si fondano 

sui nuovi paradigmi emergenti: ambiente, sostenibilità, identità, qualità, equità. E le possibilità sono molte, 

basti pensare a: fonti rinnovabili di energia, riduzioni di emissioni di carbonio, produzioni alimentari tipiche 

e/o biologiche, turismo culturale o naturalistico, funzioni ricreative e sociali sul modello dei grandi parchi 

urbani, bio-edilizia, sistemi di trasporto sostenibile, sviluppo intensivo di servizi alle persone e alle imprese 

basati sulle Ict. 

"Tra la sfera indebolita dello stato-nazione e lo spazio finito dei sistemi locali protagonisti della riscoperta 

del territorio, prendono forma spazi intermedi in cui si sperimentano accordi e alleanze territoriali finalizzate 

a realizzare economie di scala nella produzione di servizi e beni competitivi comuni." Così Bonomi (2009) 

spiega l'emergere dei territori marginali che secondo Rullani (2009) "non sono tanto importanti per il peso 

oggettivo che (per ora) hanno, quanto per la loro capacità di prefigurare un futuro diverso da quello a cui ci 

ha finora abituato la lunga storia della modernità industriale che oggi è in crisi". 

I territori marginali, considerati anticiclici rispetto alla grande congiuntura negativa dei centri urbani e 

metropolitani, si configurano così come nuove nicchie di produzione per la green economy il cui potenziale 

di crescita è tanto più elevato quanto più, rigettando il modello di crescita finora dominante, è orientato verso 
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quellôinsieme di attivit¨ a elevato contenuto di conoscenze che pone al centro dei meccanismi dello sviluppo 

economico la riproduzione delle risorse ï naturali, energetiche, sociali ï necessarie allo sviluppo stesso.
1
  

3 CONVENZIONE DELLE AL PI ï PROTOCOLLO AGRICOLTU RA DI MONTAGNA  

Lôagricoltura di montagna, se si mantiene questo punto di vista, pu¸ essere sicuramente definita come 

unôattività a elevato contenuto di conoscenze nella quale si riconoscono valori paesaggistici, culturali e 

ambientali da preservare, incentivare e riprodurre. 

Anche la Convenzione delle Alpi 
2
 riconosce questi valori e la necessità di un impegno per la sua 

sopravvivenza. Nellôarticolo 2 in cui si obbligano "Le Parti contraenti, in ottemperanza ai principi della 

prevenzione, della cooperazione e della responsabilità di chi causa danni ambientali, assicurano una politica 

globale per la conservazione e la protezione delle Alpi, tenendo equamente conto degli interessi di tutti i 

Paesi alpini e delle loro Regioni alpine, nonché della Comunità Economica Europea, ed utilizzando le risorse 

in maniera responsabile e durevole.ò (Art. 2 Obiettivi generali. Paragrafo 1) al paragrafo 2 si legge ñPer il 

raggiungimento dell'obiettivo di cui al paragrafo 1, le Parti c͖ontraenti prenderanno misure adeguate in 

particolare nei seguenti campiò (Art. 2 Obiettivi generali. Paragrafo 2) e segue un elenco tra cui ¯ presente 

lôagricoltura di montagna. 

Nel dicembre del 1994 a Chamb®ry, viene firmato il Protocollo di Attuazione ñAgricoltura di Montagnaò. Si 

tratta di un documento molto importante che trova fondamento nel riconoscimento dellôimportante ruolo 

svolto dallôattivit¨ agricola nel territorio alpino e del contributo che questo settore d¨ ñal mantenimento di 

un'adeguata densità di insediamenti, all'approvvigionamento alimentare della popolazione, alla produzione di 

prodotti tipici di qualità, alla conservazione e alla cura del paesaggio rurale ï tra l'altro per la sua 

valorizzazione turistica ï, alla difesa del suolo contro erosioni, valanghe e inondazioniò (Preambolo). Nel 

Preambolo, da un lato, si riconosce la grande utilità che le attività agricole hanno ai fini della tutela 

dellôambiente e del paesaggio e, dallôaltro, si evidenzia che le condizioni di vita e di produzione degli 

agricoltori nelle zone montane presentano molte difficoltà a causa delle caratteristiche geomorfologiche e 

climatiche dei territori. Per garantire la permanenza degli agricoltori e delle loro aziende nelle aree montane, 

affinché si possano conseguire gli obiettivi di cui sopra, si rende necessario un intervento degli Stati a scala 

economica e sociale. 

Nel Protocollo vengono individuate misure che hanno, quindi, la finalit¨ ñdi conservare e di incentivare 

l'agricoltura di montagna adatta ai siti e compatibile con l'ambiente, in modo che venga riconosciuto e 

garantito nel tempo il suo contributo sostanziale: alla permanenza della popolazione e al mantenimento di 

attività economiche sostenibili, ï specie mediante la produzione di prodotti tipici di qualità, alla salvaguardia 

delle basi naturali della vita, alla prevenzione dei rischi naturali, alla conservazione della bellezza e del 

valore ricreativo del paesaggio naturale e rurale, nonch® alla cultura nel territorio alpino.ò (Art. 1 Finalit¨) 

Quello che viene pi½ volte rimarcato nel Protocollo ¯ che lôagricoltura deve essere adatta e compatibile, sono 

proprio questi i termini che ricorrono maggiormente nel documento. Lôagricoltura che va supportata e 

incentivata ¯ unôagricoltura ñadeguata ai luoghi e in armonia con lôambienteò (Convenzione Quadro. Art. 2 

Obiettivi generali. Paragrafo 2) in cui si svolge. Ed ¯ anche unôagricoltura multifunzionale che ¯ in grado di 

integrare nellôattivit¨ agro/pastorale vera e propria anche attivit¨ di tipo artigianale, turistico, energetico-

ambientale, paesaggistico e culturale. 

4 ñFONDO PER IL PAESAGGIOò 

Nel quadro di questa pi½ ampia riflessione sullôattivit¨ agricola in contesto alpino si colloca la ricerca 

progettuale ñIndicazioni metodologiche per le trasformazioni delle aree agricole di versante (AAV) a nuove 

tecniche produttiveò che la Provincia Autonoma di Trento ha finanziato nellôambito del ñFondo per la 

riqualificazione degli insediamenti storici e del paesaggioò (FP). Il Fondo viene istituito con la Legge 

Provinciale n. 1/2008 e ha come finalità il recupero, la valorizzazione e lo sviluppo degli insediamenti 

                                                      
1
 Questo primo paragrafo è una rielaborazione di una parte del saggio: S. Staniscia, C. Ricci, M. Ricci, C. Rizzi (2011). 

Il paesaggio rurale dentro un obiettivo di qualità. PLANUM, vol. 23, ISSN: 1723-0993 
2
 Trattato di diritto internazionale sottoscritto a Salisburgo il 7 novembre 1991 dagli 8 Stati alpini ï Austria, Francia, 

Germania, Italia, Liechtenstein, Monaco, Slovenia e Svizzera ï e dallôUnione Europea. Il processo di ratifica si è 

concluso il 27 marzo 2000. 
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storici, e la conservazione e la tutela del paesaggio; è destinato a finanziare sia interventi di recupero del 

patrimonio edilizio, pubblico e privato, sia attività di conservazione e ripristino del paesaggio, alla scala 

puntuale e territoriale. 

È per attivare il FP che nel novembre 2010 il Servizio Urbanistica e Tutela del Paesaggio della PAT indice 

un bando per la presentazione di studi e proposte progettuali relativi ad alcuni temi individuati dalla Giunta 

Provinciale. Lo scopo degli incarichi ¯ ñdi declinare efficacemente una politica attiva di intervento rispetto 

ad alcune tematiche particolarmente rilevanti nellôassetto paesaggistico del territorio provincialeò 
3
. Il 

concorso 
4
 vede vincitori otto gruppi di ricerca ï spesso numerosi, molto compositi e interdisciplinari, in 

alcuni casi provvisti di consulenti di fama internazionale ï che hanno prodotto un importante patrimonio di 

riflessioni critiche, metodologiche e progettuali, frutto di una qualificata expertise professionale. Lo studio 

sulle AAV viene commissionato al gruppo multidisciplinare 
5
 guidato da RicciSpaini Architetti Associati srl. 

Il bando per la presentazione degli studi contiene un allegato attraverso il quale vengono meglio definiti i 

contenuti dei progetti e degli studi messi a concorso. Lôimpostazione del documento ¯ di natura quasi 

esclusivamente puro-visibilista ed estetizzante. Si riconosce il valore patrimoniale, culturale e identitario 

delle AAV ï in particolare delle zone terrazzate frutto della cosiddetta agricoltura eroica ï e si riconoscono i 

rischi ai quali sono sottoposte a causa delle nuove esigenze ï per esempio la meccanizzazione e la variazione 

delle tecniche colturali ï e dei cambiamenti climatici. Si tratta di fattori di trasformazione che incidono 

profondamente sugli aspetti visivi e percettivi ed è questa la maggiore preoccupazione della committenza che 

considera ñimportante conservare alcuni paesaggi rurali ritenuti di particolare testimonianza storica, 

culturale, agendo con regole, con incentivi, con interventi di manutenzione o ripristino.ò 
6
 In sintesi, si chiede 

al gruppo di lavoro di individuare le AAV maggiormente significative, di determinarne lôestensione, di 

valutarne le relazioni rispetto al contesto paesaggistico e di definire strumenti per il governo della loro 

trasformazione e ñper assicurare il mantenimento della qualit¨ paesaggistica complessiva del predetti 

versantiò. 

5 LA RICERCA ALPTER  

Le aree agricole terrazzate sono state già oggetto di un lavoro importante e ampio che ha fatto il punto della 

situazione in tutto lôarco alpino: il progetto Alpter ñPaesaggi terrazzati dellôarco alpinoò ï finanziato dal 

programma Interreg IIIB ñSpazio Alpinoò ï che aveva come obiettivo la definizione di una metodologia per 

il rilievo dei terrazzamenti, lo studio di tecnologie e modelli gestionali specifici e la realizzazione di alcuni 

esempi di recupero produttivo. Questa ricerca, innanzitutto, dimostra che quello terrazzato è un paesaggio 

ricorrente ed emblematico del contesto alpino che ha vissuto fasi alterne di sviluppo e declino e che si trova, 

in questo momento, in una fase di deciso abbandono prodotto dai cambiamenti delle condizioni economiche, 

culturali e ambientali. Di fronte, però, a questi paesaggi storici non può che porsi il problema di definire 

strategie di restauro e recupero che vedono nel carattere integrato delle politiche e delle azioni lôunica 

possibilità di sostenibilità e di efficacia degli interventi. 

                                                      
3
 Dal documento di affidamento di incarico dello studio alla Facolt¨ di Ingegneria dellôUniversit¨ degli Studi di Trento 

ï Corso di Laurea Edile-Architettura. 
4
 Il Bando per la presentazione degli studi è stato approvato dal Servizio Urbanistica e Tutela del Paesaggio della PAT 

nellôottobre del 2010. La Commissione tecnica di valutazione degli studi, nominata nel febbraio 2011, era composta da: 

Dott. Pier Giorgio Mattei ï presidente (PAT), Arch. Angiola Turella (PAT), Arch. Giorgio Tecilla (PAT), Arch. Furio 

Sembianti (PAT), Arch. Chiara Bertoli (Scuola per il Governo del Territorio e del Paesaggio STEP), Ing. Giulio 

Andreolli (STEP), Prof. Arch. Giuseppe Scaglione (UNITN). Cinquantadue sono i gruppi che hanno partecipato al 

concorso, 8 quelli selezionati. La Commissione tecnica di valutazione si è riunita 9 volte da febbraio a giugno del 2011 

quando sono stati nominati i vincitori. La spesa complessiva prevista per gli otto studi era di 800.000,00 euro. 
5
 Gruppo composto da: Arch. Filippo Spaini (coordinatore della ricerca), Prof. Arch. Mosè Ricci (consulente per la 

pianificazione urbanistica e paesaggistica), Arch. Maddalena Ferretti (esperto in progettazione), Arch. Chiara Rizzi 

(esperto in progettazione ambientale), Arch. Stefania Staniscia (esperto in progettazione paesaggistica), Arch. 

Francesco Pontalti (esperto dellôarchitettura e del territorio trentini), Arch. Matteo Bonvecchio (giovane professionista), 

Dott.ssa Chiara Bragagnolo (consulente in ingegneria ambientale, pianificazione del territorio e valutazione ambientale 

strategica), Dott. Cristiano Belloni (consulente geologo), Dott. Alberto Gelmetti (consulente agronomo). 
6
 Allegato A ñDeterminazione dei contenuti dei progetti e studi di cui alla deliberazione della Giunta Provinciale n. 

2880 del 31 ottobre 2008 ai fini dellôaffidamento degli incarichi.ò 
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Il tema sotteso a tutte le sperimentazioni progettuali avviate nella ricerca ¯: ñcome rendere coerente con i 

modi e le esigenze del vivere, del lavorare e, soprattutto, dellôabitare contemporaneo un ambiente di difficile, 

costosa e faticosa gestione come quello delle aree terrazzate. Il riconoscimento di valenze territoriali, come la 

difesa dal rischio idrogeologico, la tutela della biodiversità e della sostenibilità degli assetti territoriali, sono 

indispensabili ma non sufficienti per favorire lôavvio di un processo di recupero e riqualificazione di questi 

paesaggi.ò (Fontanari, Patassini, 2008) Le soluzioni individuate attraverso le esperienze progettuali fatte 

nellôambito di Alpter sono, innanzitutto, il coinvolgimento delle comunità locali e, in secondo luogo, 

lôintegrazione tra i vari strumenti messi in campo ï progetto vero e proprio, alcune forme di incentivo, norme 

di governo del territorio e di intervento sugli edifici ï. Si tratta, quindi, di associare agli interventi di 

trasformazione di carattere fisico la promozione di politiche di tipo economico e sociale. 

Le azioni progettuali sulle aree terrazzate devono, per essere efficaci, basarsi su due componenti principali. 

Da un lato un lavoro di conoscenza delle caratteristiche e dei valori ï di carattere storico, ecologico-

ambientale, socio-economico, estetico-percettivo ï di questi paesaggi singolari, dallôaltro lôidentificazione 

delle componenti di progetto e degli attori che saranno coinvolti dentro una visione progettuale coerente con 

gli obiettivi di salvaguardia e tutela insieme ad unôazione di riprogettazione e rivitalizzazione che ha precise 

finalità di tipo operativo. 

6 AREE AGRICOLE DI VER SANTE TRENTINE  

È a partire da questo contesto teorico di riferimento che muove la ricerca sulle aree agricole di versante. Il 

lavoro viene strutturato prevalentemente come un contributo teorico-metodologico e non unicamente come 

proposta di soluzioni progettuali specifiche. Il tema delle AAV, come dimostra lo studio Alpter, è complesso 

e molteplice per poter essere banalmente ricondotto alla sommatoria di singoli interventi locali che, seppur 

ben congegnati, non sono in grado di avere effetti sistemici e di definire un progetto di territorio. Per questa 

ragione l'approccio alla ricerca è di tipo multidisciplinare ï le numerose figure professionali presenti nel 

gruppo e le competenze specifiche lo testimoniano ï e integrato, così come emerso anche dalle 

sperimentazioni di Alpter. 

Lôobiettivo del lavoro di ricerca ¯ di individuare possibili modalit¨ di gestione delle trasformazioni che 

stanno investendo le AAV trentine e che, spesso, hanno esiti negativi sul paesaggio e sullôambiente. Lo 

studio segue un percorso metodologico che parte dal riconoscimento dei valori e dei rischi delle AAV, per 

arrivare a definire alcune strategie di intervento per il recupero, la salvaguardia, la valorizzazione e il 

potenziamento delle aree stesse. Si prevedono anche politiche e forme di incentivazione per garantirne la 

fattibilità. 

Il paesaggio è una risorsa ï culturale, naturale ed economica ï un bene patrimoniale da tutelare, valorizzare e 

gestire, ma è, allo stesso tempo, sottoposto a forti pressioni che costituiscono fattori di trasformazione spesso 

insostenibili e incoerenti con la matrice consolidata del paesaggio. Negli ultimi anni si è venuta a creare una 

profonda separazione tra tutela-conservazione del paesaggio e gestione-pianificazione dello stesso. Lo studio 

sulle AAV tenta di individuare una modalità per superare questa separazione con la proposta di un metodo 

che è in grado di stabilire, in modo quasi matematico, una sorta di gradiente degli interventi e delle priorità. 

Quello che più interessa, in questa sede, è l'aspetto metodologico e strategico ed è per questa ragione che 

saranno approfonditi questi aspetti a scapito dei risultati specifici emersi. 

6.1 Questioni di metodo 

La Convenzione Europea del Paesaggio (Firenze, 2000), all'articolo 6 Misure specifiche, traccia un possibile 

percorso di lavoro per gli interventi di pianificazione sul paesaggio. All'attività di identificazione dei 

paesaggi nazionali e alla successiva valutazione degli stessi, "tenendo conto dei valori specifici che sono loro 

attribuiti dai soggetti e dalle popolazioni interessate", segue la fase della definizione "degli obiettivi di 

qualità paesaggistica riguardanti i paesaggi individuati e valutati" che porta, infine, all'attivazione di 

"strumenti di intervento volti alla salvaguardia, alla gestione e/o alla pianificazione dei paesaggi". 

Il Codice dei beni culturali e del paesaggio (D. Lgs. 22 gennaio 2004, n. 42) recepisce e specifica il percorso 

proposto dalla Convenzione ai fini dell'elaborazione dei piani paesaggistici. Si ribadisce l'articolazione 

dell'iter nei tre momenti fondamentali: identificazione, valutazione e definizione degli obiettivi di qualità. È 

interessante, però, notare che all'articolo 143 Piano Paesaggistico l'aspetto estimativo viene declinato in 
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termini di valutazione della vulnerabilità e del rischio. Infatti, nell'enumerare, al comma 1, i contenuti minimi 

del piano paesaggistico, al punto f il legislatore precisa: "analisi delle dinamiche di trasformazione del 

territorio ai fini dell'individuazione dei fattori di rischio e degli elementi di vulnerabilità del paesaggio". 

Diventa, quindi, necessario ï ai fini degli interventi di pianificazione sul paesaggio ï dotarsi di metodi e 

strumenti, teorici e operativi, di valutazione che richiedono l'uso di indicatori qualitativi e quantitativi, ossia 

di parametri in grado di descrivere il paesaggio nella sua dimensione ambientale, storico-culturale, estetico-

percettiva, territoriale ed economica. Se l'Inghilterra e la Scozia hanno una tradizione nel Landscape 

Character Assessment, altri Stati, quali ad esempio la Germania, hanno mutuato l'approccio alla valutazione 

del paesaggio dalle scienze ambientali che già dai primi anni '90 elaboravano strumenti per l'Ecological Risk 

Assessment 
7
. L'Italia, come noto, ha una tradizione molto forte nella tutela del patrimonio culturale, ed è da 

questa che si è avviato il tentativo di costruire un metodo per l'analisi del rischio del paesaggio. 

Con la Legge n. 84 del 19 aprile 1990 "Piano organico di inventariazione, catalogazione ed elaborazione 

della carta del rischio dei beni culturali" si affida all'Istituto Centrale del Restauro (ISCR) la responsabilità 

scientifica di elaborare la carta "per lôanalisi e prevenzione del rischio, finalizzato alla programmazione e 

attuazione di interventi atti a ridurre i possibili fattori di pericolosità ambientale e antropica sui beni 

culturali.ò (Ricci, 2003; p. 145) Il rischio viene definito come l'eventualit¨, per un bene, di subire un danno 

connessa a circostanze più o meno prevedibili ed è espresso in funzione di tre fattori: pericolosità e 

vulnerabilità ï la presenza o la probabilit¨ che si verifichino eventi dannosi per il bene e lôattitudine del bene 

ad essere danneggiato ï e attribuzione di valore al bene. 

L'attività dell'ISCR, ad oggi, ha prodotto un Sistema Informativo Territoriale della Carta del Rischio che 

costituisce il più ampio sistema di banche dati riguardanti un grande numero di beni distribuiti sull'intero 

territorio nazionale. Si tratta, però, di uno strumento che non fornisce un indice di rischio bensì un indice di 

sola vulnerabilità; la sperimentazione finora condotta si è, infatti, limitata a definire il grado di rischio 

attraverso processi di sovrapposizione tematica e non attraverso operazioni di interazione tra i dati di 

vulnerabilità e di pericolosità. 

6.2 Rischiopaesaggio 

La ricerca ñFattori di rischio ed elementi di vulnerabilit¨ del paesaggioò coordinata nel 2001-2002 per 

lôISCR e per il Ministero per i Beni e le Attivit¨ Culturali da Mos¯ Ricci ha verificato lôapplicabilit¨ della 

Carta del Rischio, elaborata per il patrimonio culturale, ai temi del paesaggio. Si tratta di estendere la 

filosofia della prevenzione, propria dellôapproccio ai beni culturali, al patrimonio paesaggistico con le 

implicazioni conseguenti in termini di monitoraggio dello stato di conservazione del bene. Se, quindi, il 

paesaggio ¯ assimilato al patrimonio culturale, lôapplicazione del metodo Rischiopaesaggio, cos³ come 

definito dal gruppo di ricerca, implica la valutazione dellôesposizione al rischio ï di cancellazione, 

alterazione o di perdita di integrità ï del bene paesaggio. Il metodo indaga, quindi, la possibilità di definire, 

in modo ñcertoò, i rapporti tra conservazione del bene e fattori di trasformazione che investono la realt¨ 

territoriale in cui il bene si localizza per arrivare ña definire le politiche di intervento e a orientare gli 

investimenti tenendo conto sia delle risorse che dei valoriò (Ricci, 2003; p. 14). Lôapplicabilit¨ della Carta 

del Rischio si gioca tutta nella possibilit¨ di ñdefinire la natura e individuare la consistenza del bene. In altri 

termini non è possibile parlare di pericolo di compromissione dei paesaggi locali se non è chiaro il valore a 

rischioò (Ricci, 2003; p. 36). 

Questo metodo è stato applicato già in alcuni casi, per esempio per la costruzione della carta del rischio per i 

paesaggi vitivinicoli di Langhe-Roero e Monferrato (Bertini et al., 2011). 

6.3 Struttura della ricerca 

La ricerca per lôISCR fa da riferimento fondamentale alla proposta metodologica per lo studio sulle AAV. Lo 

sforzo fatto, nel corso della ricerca sulle AAV, è stato quello di determinare nello specifico contesto trentino 

sia i fattori di rischio che i valori intrinseci del paesaggio per arrivare alla definizione di strumenti e strategie 

                                                      
7
 "Landscape indicators have only recently been used in the field of analysis and for the assessment of territorial 

transformation. These indicators derive from more consolidated and structured models, referring to environmental 

indicators in general" (Bottero, 2011; p. 15). 
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che coniughino tutela, valorizzazione e costruzione di nuovi paesaggi in una visione progettuale attenta e 

sensibile al contesto. 

Il lavoro viene articolato in sei parti contraddistinte da successivi gradi di approfondimento. La prima dà una 

definizione di AAV e ne descrive gli elementi caratteristici. La seconda costituisce un censimento delle AAV 

dellôintera provincia ï si tratta della fase di identificazione ï; a questa fase segue lôelaborazione della carta 

dei valori e di quella dei rischi; è questo il nucleo centrale della ricerca perché è attraverso queste due mappe 

che vengono definite le cinque aree sensibili, oggetto della quarta fase di approfondimento analitico. La 

quinta è costituita dalle strategie di intervento. La sesta, infine, dai progetti pilota in cui vengono declinate le 

tattiche locali, interventi puntuali da applicare ai diversi contesti. 

6.3.1 Definizioni 

AAV non ¯ una definizione che corrisponde a unôentit¨ territoriale riconosciuta e ben identificabile neppure 

a livello di strumenti urbanistici locali. AAV è una definizione di nuovo conio alla quale lo studio ha avuto il 

compito di associare un corrispettivo in termini geografico/territoriali. Questo è stato, quindi, il primo 

impegno: distinguere, nellôambito delle aree agricole, quelle che potevano essere definite ñdi versanteò. 

Queste sono connotate dalla convergenza/concorso di alcuni elementi distintivi: lôaltitudine, una certa 

pendenza, la presenza di opere di sistemazione del terreno e di manufatti ï i muri a secco, il sistema di 

accessibilità, il sistema di gestione delle acque, i manufatti e gli elementi accessori connessi alla coltivazione  

ï, alcune specifiche caratteristiche agronomiche, paesaggistiche e colturali. 

Una volta definite le AAV, sono state descritte le tendenze in atto che ne stanno determinando la 

trasformazione ï in particolare i processi di abbandono e di hobby-farming ï. Le dinamiche di 

trasformazione sono lette in continuit¨ con lôevoluzione storica dellôagricoltura trentina che ¯ stata 

ricostruita, per tratti salienti, soprattutto leggendo la relazione tra attività agricola e struttura del paesaggio. 

 

Fig. 1: Un esempio di scheda large 

6.3.2 Apparato analitico | Contesti di area vasta 

Alla definizione di AAV doveva corrispondere anche un lavoro di identificazione e perimetrazione alla scala 

del territorio provinciale. È stato prodotto un vero e proprio censimento delle aree attraverso un lavoro di 
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rilievo da fonti e sul campo e di interpretazione di informazioni derivanti da elaborazioni GIS. In particolare 

i sistemi informativi geografici sono stati utilizzati per identificare la probabile distribuzione territoriale delle 

AAV sulla base di alcuni criteri significativi ï altitudine, pendenza, esposizione del versante, uso del suolo ï. 

Questa operazione è servita a escludere dal rilievo sul campo interi territori dove era altamente improbabile 

la presenza di AAV. 

Sono state censite oltre 200 AAV, ogni area è stata identificata e descritta attraverso una scheda ï cosiddetta 

large con riferimento alla scala della lettura ï. La scheda fornisce informazioni rispetto alla localizzazione 

dellôarea, alle caratteristiche dimensionali ï estensione, superficie coltivata, quota massima e minima, 

pendenza media ed esposizione ï, alle condizioni orografiche, paesaggistiche, di uso del suolo e di visibilità, 

allo stato di conservazione ï in uso, in trasformazione, in abbandono ï. La scheda è, inoltre, corredata da 

documenti fotografici che mostrano la qualit¨ del contesto nel quale lôarea ¯ inserita. 

6.3.3 Valori e rischi del paesaggio delle AAV 

Una volta identificate e descritte le AAV risulta necessaria la costruzione di mappe che aiutino a definire, 

rispetto a ogni singola area, i valori e i rischi presenti per arrivare a determinare il grado di tutela e il livello 

di intervento. La carta dei valori è il risultato della combinazione del valore ecologico, paesaggistico e 

produttivo. La carta dei rischi, invece, prende in considerazione i rischi: statico-strutturale, ambientale e 

antropico. Valori e rischi aggregati sono il risultato di unôoperazione di normalizzazione che ha fornito un 

dato sintetico facilmente valutabile per ogni AAV. 

 

Fig. 2: Mappa del valore aggregato e mappa del rischio aggregato 

6.3.4 Apparato analitico | Contesti locali 

La lettura critica dei valori medi ï corrispondenti alla media aritmetica dei valori e dei rischi allôinterno della 

singola area ï associati a ogni AAV ha consentito la valutazione dellôimportanza relativa delle singole aree 

in termini di rischi che corrono e di valori, più o meno alti, da preservare. Questa lettura ha, quindi, 

consentito lôindividuazione di cinque aree definite sensibili 
8
 che sono oggetto di un approfondimento 

analitico e progettuale. Si tratta di quelle aree che presentano una combinazione di maggiore rischio e 

maggior valore, alle quali, quindi, devono ñessere prioritariamente destinate le risorse per la tutela e per la 

valorizzazione.ò
9
  

Le aree sensibili vengono descritte dalle cosiddette schede medium, attraverso disegni, mappe, fotografie e 

schemi che danno indicazioni sulle caratteristiche generali ï informazioni di tipo quali-quantitativo ï 

sullôuso del suolo, sulle condizioni di visibilit¨ e di accessibilit¨, sugli elementi del paesaggio presenti e sulle 

variazioni stagionali, sui valori e sui rischi specifici. 

                                                      
8
 Con questo termine non si fa riferimento alla definizione di aree sensibili quali ñaree richiedenti specifiche misure di 

prevenzione dallôinquinamento e di risanamentoò (Art. 91 D.lg. 152/06). 
9
 Tratto dalla Relazione Generale del lavoro di ricerca. 
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Fig. 3: Un esempio di scheda medium ï caratteristiche generali 

 

Fig. 4: Un esempio di scheda medium ï elementi di paesaggio 
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6.3.5 Disciplinari | Strategie specifiche 

Sulle aree sensibili vengono, in questa quinta fase, elaborate le proposte strategiche di intervento che si 

muovono su tre indirizzi principali: incrementare la tutela ï su manufatti e colture ï, incrementare il turismo 

ï creazione di un sistema per lôospitalit¨ diffusa, introduzione di mercati a Km0 ï, incrementare la 

sostenibilità ï dei sistemi di produzione, dellôaccessibilit¨, dellôedilizia ï. Le strategie generali trovano 

applicazione su tre settori di intervento ï i manufatti, i sistemi di produzione, lôaccessibilit¨ ï e si declinano, 

in questo modo, in strategie specifiche. 

6.3.6 Progetti pilota | Tattiche locali 

Le strategie specifiche vengono testate attraverso lôapplicazione contestuale. Le tattiche locali, che 

esprimono gli interventi puntuali da attuare nei diversi contesti, vengono verificate attraverso cinque progetti 

pilota che interessano le aree sensibili individuate. Ciascun progetto prevede lôapplicazione di una selezione 

di strategie specifiche le quali vengono successivamente tra loro integrate. 

Fig. 5: Un esempio di scheda small 

7 RIFLESSIONI CONCLUSI VE 

Lo studio sulle AAV ha utilizzato il metodo Rischiopaesaggio per stabilire quali siano le aree maggiormente 

sensibili da destinare agli interventi prioritari. Le strategie, come obiettivi a lungo termine, e le tattiche, come 

risposte immediate alle questioni contingenti e alle peculiarità dei contesti, sono incentrate su una logica 

basata sulla premialit¨ e sullôincentivazione, determinate in relazione al grado di rischio o di valore dellôarea 

o a una combinazione di questi due fattori. A prescindere dalla futura scelta delle amministrazioni 

competenti in merito alle strategie da adottare per salvaguardare questi paesaggi, il contributo più 

significativo di questa ricerca consiste nella definizione della metodologia di individuazione e di 

classificazione delle aree. Il risultato principale dello studio è costituito dalle carte dei valori e dei rischi, che 

determinano lôimportanza delle aree e stabiliscono la scala di priorit¨, considerando il paesaggio alla stregua 

di un bene culturale da conservare e valorizzare.
10

  

                                                      
10

 Tratto dalla Relazione Generale del lavoro di ricerca. 
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1 ABSTRACT 

Over recent decades, urbanization, industrialization, and floods have produced massive changes in the 

Zengwun River catchment in Tainan, Taiwan. Planners must reconcile at least three conflicting interests to 

facilitate the nationôs rapid economic growth and to preserve the integrity of the catchmentôs water balance 

processes. Contributing to preexisting work done in integrated catchment management (ICM) and relying on 

the plannerôs triangle model to create a unique framework, this article proposes to encourage environment 

resilience in the urban, developing areas of the Zengwun catchment. The framework consists of two 

integrated modelsðwater balance model and a geographic information system (GIS) to assess the conflicts 

among social, environmental, and economic interests. The empirical results obtained from our study of the 

Zengwun catchmentôs urban area have shown unequal regional spatial conservation and insufficient ICM 

strategies, both of which result in spatial mismatches and decrease urban environment resilience.  

2 INTRODUCTION  

The issue of integrated catchment management (ICM) has been investigated over the past several decades 

(Mitchell & Hollick, 1993; Batchelor, 1999; Verdonschot, 2000; Worrall et al., 2003; Wheater & Peach, 

2004; Nunneri & Hofmann, 2005; Prato & Herath, 2007; Holzkämper, et al., 2012). More specifically, 

planning scholars have paid considerable attention to the conflicts that arise in ICM when individuals are 

unfamiliar with the three conflicting goals charted on the plannerôs triangle modelðthat is, economic 

development, environmental protection, and social justiceðand the spatial mismatches that result from these 

divergent interests. In this article, these concerns are intimately linked. However, less attention has been paid 

to the role spatial analysis technology and the plannerôs triangle model can play in developing ICM policies. 

This paper proposes to enhance environmental resilience in urban, developing areas by using a modeling 

framework that contributes to preexisting work performed in ICM and on the plannerôs triangle.Arising as a 

result of divergent goals, the conflicts faced in catchment management are not superficial ones related to 

specific strategies.  

From the point of view of climate and the hydrological cycle, room for the river linking spatial planning as 

an eco-regions zoning intervention, and by the resolve of environmental resilience and the environmental 

conflicts of the hydrological cycle, using incompatible land in order to reduce the damage to special 

ecological resources is a vital idea of practicing ecological urban planning thinking (Zhou, et al., 2003; 

Cook, 2007; Cesar et al., 2010; Galvan et al., 2010). The eco-regions zoning concept of imagination is not 

only the inspiration for disaster prevention and land use planning to prevent floods and control essential 

connotation of the exposition, but also makes us think carefully about responding to the city muscle and 

recognizing the unique natural and hydrological factors that could coordinate with one another in urgent need 

of ecological zoning to re-organize its system network. 

The paper is organized as follows. It begins by reviewing pertinent literature about environmental resilience 

(ex. room for the river) in assessing water balance model, Eco-regions. Next, GIS is integrated into the 

research to enhance the effectiveness and precision of measurements Geographic information systems (GIS) 

is a new integrated modeling framework that contributes to the evaluation of water environment resilience 

based on the features of Eco-regions planning. To illustrate the entire process, Zengwun River basin, Tainan, 

Taiwan, is presented as an example in the case study. This combination enables researchers to fully 

attempting an overview of the Zengwun River basin water environment, through the analysis results of the 

water environment, spatial distribution, and finally with the establishing of the eco-regions program in order 

to understand the function and role of a regional water environment, such as assimilative central point 

(ACP), to identify the point of the runoff connection channel (RCC) and retention point (RP) of the water 

environment of the areas of urban development. Finally, the results will be helpful to the city planning 
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manager for the development of the water environment among urban development, drafting the management 

strategy of room for the river linking spatial planning. 

3 ROOM FOR THE RIVER D EVELOPMENT IN TAINAN  

Room for the river had always been one of the central issues for the Taiwan Government. The government 

has always devoted high levels of research and development resources and management funds to implement 

water disaster management (Chiang et al., 2009). For example, the recently implemented 8-year NTD116 

billion (approximately US$3,515.4 million) óFlood-prone Region Water Disaster Management Platform 

Initiativeô aims to systematically manage major rivers, drainage and seawalls on a nationwide basis, and to 

make improvements to land subsidence areas, low lying land areas and urbanized areas that face flooding 

problems. Due to Taiwanôs unique geological conditions it is very susceptible to natural disasters such as 

floods, droughts, landslides and earthquakes every year. The occurrence of typhoons and floods is even more 

frequent, and the disaster reduction section of the World. According to the statistics provided by the Central 

Emergency Operation Center (CEOC) on 2009, Morakot killed 619 people, left 76 missing and 35 injured, 

damaged over 200 bridges, and caused more than 19.4 billion dollars of loss in agriculture. Therefore, 

dealing with the relationship between the catchment basin land development and the water environment and 

further drafting room for the river linking spatial planning strategy have become important issues. 

Assessment of urban water environment resilience not only represents benefits for both the economic and 

natural environment, but also means the improvement of management efficiency and competitive advantage 

of the urban water environment in an urban space unit by reducing the depletion of environmental resources 

for water and protecting resources of the ecological environment. Tainan City is located in southern Taiwan; 

it is the fourth largest city in Taiwan, after Taipei, Kaohsiung, and Taichung, with a population of almost 

1,880,000. Tainan City proper covers 2,192 square kilometers of land, and statistics from 2010 show that 

each square kilometer of land is occupied by approximately 857 persons. Since the activities in the Tainan 

city are growing, people have converted the usage of land in order to meet the needs of urban economic 

development, and, although increasing the effectiveness of the economy, it has meant sacrificing the 

environment. 

Fig. 1. The status Land use changes in Tainanôs Zengwun River basin 

Past settlement history and implementation policies have promoted the cultivation of agricultural produce 

and casual activities in the water catchment areas, enhancing the over-development of those areas without 

regulations. For the Zengwun River basin in Tainan, for the land use situation had the majority of the water 

environment as hinterland. Comparing 1996 and 2006, the pattern of land use change displays loss of 

function of land of more than 8 % water and agricultural land and culvert water, influencing the water 

environment for floods to occur, as shown in Figure 1. On the other hand, the damage caused by Typhoon 

Nari, and Typhoon Morakot can be found in the catchment areas within the watershed due to past settlement 

history of the evolution and implementation of the policy to promote planting settlements for the alpine 

agricultural needs of the economy and recreation booming of development, causing the river catchment to 
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have intensive reclamation areas, and most of them beyond the limits of over-exploitation of uncontrolled 

behavior, which can easily induce landslides of the hillsides and flooding in the middle and lower reaches. 

The interpretation of this concept on flood and water logging control will extensively interpret the concept of 

flood prevention and control and face the challenges of design with more delicate thinking about land usage 

for room for the river, and further propose functional suggestions for urban planning and urban flood 

prevention and control. 

4 ROOM FOR THE RIVER L INKING SPATIAL PLANN ING 

4.1 Relationship between water environment and land use planning 

There are a variety of discussions on the interaction between the urban hydrological cycle and the change of 

land use over the past decade (Niehoff et al., 2002). In natural science, the relationship between the urban 

hydrological cycle and land use that has been focused on is a very complex and dynamic process that 

includes closure, depression building, evapotranspiration, infiltration, seepage, surface runoff, etc. to 

consider different surface hydrological phenomena and analyze the hydrological cycle through long-term 

monitoring data, since the analyses of the hydrological cycle predicted and calibrated the basis of the fruitful 

results(Arnold & Gibbons,1996; Liu et al., 2007; Haase, 2009; Verbeeck et al., 2011). Such studies can be 

employed to explore the land-use impact on the hydrological cycle in the field of social sciences. In recent 

years, many studies have pointed out that the changes of land use have caused water environmental impacts, 

such as water resources, surface runoff, and micro-climate impact; from the above studies, in which 

emphasis is given to the phenomenon of exploration, those impacts without integrated planning control on 

land use and water environment must be further discussed (Haase and Nuissl, 2007; Lin et al., 2007; 

whitford et al., 2001). Regarding river management, exploring the relationship between the water 

environment and land use planning, there must be an integration of the upstream, midstream, and 

downstream parts of a coherent governance model, instead of segmentation of their governance, and the 

impact of the whole environment must be considered (van der Velde, 2006). For flood management in the 

international arena, such as the European Unionôs corresponding strategies, they have returned the room for 

rivers and implemented flood-preventing block strategies (Maltby, 2005). For a river water system that was 

originally within the land in the flood plain, there must be as many as possible land use governances and 

limitations to improve the integrated planning of land use and water and establish a hydrology land use 

management model. Goals for IUSM include (Chocat et al., 2001) 1.flood reductionðminimizing peak 

stormwater discharges from urban catchments; 2.Stormwater retentionðharvest and beneficial reuse of 

rainwater and stormwater runoff within or near the urban catchment. 3. Urban landscape improvementð

showing rather than hiding water by functionally incorporating stormwater into urban streetscapes and green 

areas. Looking abroad for flood management, successful stormwater runoff management and watershed 

management for water the environment management philosophy can be found in the minimum amount of 

impervious surface coverage, the minimum rainfall runoff, rainfall maximum time of concentration and 

water environmental impact assessment indicators as a basis for exploring the urban water environment and 

land use planning as an important strategy. Therefore, this article will transform those above factors into 

input indicators for important water environmental resources in the urban development process. 

4.2 Measurement of the water balance 

The resource conflict described in this articleðthat between the urban hydrological cycle and land useð

involves a very complex and dynamic water balance process; for the purposes of examining different surface 

hydrological phenomena and analyzing the hydrological cycle through long-term monitoring, one must take 

account of groundwater, evapotranspiration, infiltration, seepage, surface runoff, etc (Arnold & Gibbons, 

1996; Haase, 2009; Verbeeck et al., 2011). Thus, understanding of the changing impacts of land use on the 

catchmentôs surface run-off, urban impervious rate, and runoff time of concentration are of importance for 

the prediction and adjustment of flood hazards. Another model Arnold & Gibbons (1996) with an eye toward 

the urban impervious rate; numerous attempts have been made to develop suitable rainfall runoff indices by 

using land area and the runoff coefficient (Lin et al., 2007); empirical formulas developed by the Netherlands 

Institute for Inland Water Treatment and Waste Management (RIZA) and the California Department of 

Transportation have been proposed for estimating runoff time of concentration. Based on our prioritization of 
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research results, our water balance model calculates surface impervious rate, runoff time of concentration, 

land use, intensification of water balance, and surface runoff . 

4.2.1 Impervious surface coverage 

Impervious surface coverage is calculated according to the test of Arnold & Gibbons (1996). The purpose of 

using this formula and its parameters to calculate the impervious surface rate in urban areas is to understand 

how to improve the urban landscape and how to measure those improvements once they occur (see Table 2). 

The formula for estimating the surface impervious rate is as follows (Eq. 1):  

i iP
P AA

I
A A     (1) 

Where I : Impervious surface coverage ( %); PA
 : Total impervious surface (ha); A  : Land use area(ha); i

P
 

: The imperviousness of surface coverage type ( %); iA
: The area of surface coverage type (ha). 

 

Table 2 Classification of land use by surface imperviousness 

4.2.2 Rainfall runoff 

The measurement of surface runoff on urbanized land will take three elements into consideration: rainfall 

intensity, runoff coefficients, and drainage area. Drainage area depends on the runoff coefficients pertinent to 

certain types of land use, as well as to the surface characteristics of the land. Studies about the calculation of 

runoff coefficients have been divided in their use of one of two methods: the first method obtains the runoff 

coefficient by estimating or directly measuring peak runoff and dividing it by the catchmentôs area; the 

second method takes into account how the area of a piece of land is used and calculates this type of use into 

the runoff coefficient. Numerous attempts have been made to develop suitable rainfall runoff indices for land 

used in particular ways. (Lin et al., 2007; Haase, & Nuissl, 2007). In the case of the second method, the 

runoff coefficient is arrived at by developing a ratio of land area by use and by including the rate of various 

types of impervious surfaces into the runoff formula. Hence, the formula for estimating surface flow is as 

follows (Eq. 2 and Eq. 3): 

0.278Q CIA  (2) 

0.413

500

( 5)
I

t
  (3) 

Where Q  is rainfall runoff; C  is the runoff coefficient; I  is rainfall intensity; A  is land uses the type of 

drainage area; t  is the rainfall duration. 

4.2.3 Runoff time of concentration 

Runoff time of concentration is defined as the time it takes rain water to travel from the remotest point in a 

water course to a gauging point in that same course; there are, however, some difficulties in determining its 

value in actual cases. Empirical formulas developed by the Netherlands Institute for Water Treatment and 

Waste Management (RIZA) and the California Department of Transportation have been proposed for 

estimating runoff time concentration. When the drainage area consists of different flow paths, the runoff time 

of concentration is the sum of the incremental travel times computed for each different reach of flow. The 

travel time in gutters, storm drains and channels is typically estimated using basic hydraulic data (t = 

distance/velocity). Thus, the formula for estimating surface runoff time of concentration in urban areas is as 

follows (Eq. 4): 

1 2

1 /

ct t t

t l v
   (4) 

where ct  is runoff time of concentration (min); l  is overland flow length, m (ft); v  is Manning's roughness 

coefficient; 1t  is time of surface rainfall runoff along the main storm drain to the main channel (min); 2t  is 

time on the watercourse from the basin outlet to the point nearest the basin centroid (min). 
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4.3Eco-regions planning in the application of the water environment 

Eco-regions, a term first created in the mid-twentieth century, has now been used for more than 30 years; the 

partition of the eco-regions, however, has not yet had a common definition, but has long been widely used in 

different levels and areas, such as biology, hydrology, geology and natural environmental sciences Bailey, 

1983 . Some scientists believe that, to solve administrative problems and provide decision-makers with the 

information for managing environmental resources, the eco-regions principle is one method to consider for 

the assessment of productivity and environmental resource management units. In the United States as early 

as 1915, landscape planner, W. H. Manning, developed land-use planning aimed at the development of 

resource conservation and utilization strategies, and proposed land classification based on natural resources 

and the idea of natural systems. In 1950s, the rise of the green corridor movement, represented by ecological 

network planning and construction, had become the focus of the conservation of natural resources planning. 

For example, there are concepts of green corridors, ecological networks, and flood buffering regions etc. 

throughout the United States (Jongmana, 2004; von Haaren, 2006). On the other hand, in Taiwan, in the field 

of environmental planning, scientists have had discussions on different environmental physical properties of 

the partition characteristics of different natural ecosystems and energy flow trends, such as climate zones, 

catchment areas, topographic partitions, protected forest designated ecological energy partition, which have 

also had solid achievements. However, few of them have discussed land use planning from the point of view 

of land use in the face of ecological value, and the ecological function of different water environments 

should have a more extensive interpretation of land use in eco-regions to support eco-regions of the 

substructure or underlying foundation for a city or country continuing to grow on this basis. This article will 

define the application of ecological zones in land use planning, in the meaning of wanting to build a network 

of an interconnected water environment of their own water resource values and land use development 

planning and control, and lead to the creation of an open water environment of space distribution systems, as 

shown in Figure 2. 

 
Fig 2. Eco-regions based on the water environment 

First, the assimilative central point (ACP) of control on behalf of the surface runoff is still lower, 

representing the future of the region with the set assimilative as other high runoff of rain water in the village 

to guide the stranded buffer points with the setting of farmland, forests, regional parks, or water detention 

pond facilities. The runoff connection channel (RCC) is the bond of the water environment system 

integration, which will slow the runoff and maintain key biodiversity importance. Future assimilative control 

points can connect through the runoff to the channel identified, tried, through channels, tributary 

connections, so not only can existing parks, protected areas or natural detention ponds link up, the water 

environment of the corridor can connect the different ecosystems. The retention point (RP) is smaller than 

the control point, which is not necessarily connected to the overall network or regional protection system; 

different assimilative central points of control runoff connecting channels and water retention point scale 

create functional layouts of the overall water environmental network system. The analysis results will 

eventually be converted into the water environment relationship diagram, with which we can learn through 

the assessment of the spatial characteristics of the water provided in different environmental functions and in 

the future identify the center of runoff connection channel with the retention point to attempt to construct the 

prototype of a water environment. 
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5 ANALYSIS AND DISCUSSIONS 

In addition to current data collection and the investigation of the two periods of land use in 1996 and 2006, 

we have built in this article the architecture required geographical database and socio-economic statistics, 

followed by the use of an assessment summarizing the resilience of the water environment analysis and 

DEA, such as integration, to estimate the resilience of the water environment profiles and assess the 

resilience of the water environment and its spatial difference characteristics. 

5.1 Land use change analysis  

For the Zengwun River basin in Tainan, for the land use situation in the 1996 survey of land use 

classification, we have categorized various land types of land use in Tainanôs Zengwun basin, as shown in 

Figure 3 with the highest water conservancy land, followed by agricultural land. It has shown that the 

Zengwun River basin in Tainan had the majority of the water environment as hinterland. Comparing 1996 

and 2006, the land use of the current status displays construction sites (1.16 %), transportation land (8.31 %), 

recreational land (0.12 %), other sitesô (6.36 %) area ratio increased, while agricultural land (-28.6 %) and 

water conservancy land (-8.03 %) area ratio decreased. Zengwun watershed land use development has 

resulted in a loss of function of land of more than 8 % water and agricultural land and culvert water, 

influencing the water environment for floods to occur. In the future, land development should be 

strengthened to pay attention to preventing the loss of land resources of the water environment. 

 

Fig 3. The Analysis of Land use changes in Tainanôs Zengwun River basin 

5.2 Division of eco-regions in the water environment 

An ideal eco-regions system of the water environment is controlled with the center of an assimilative central 

point (ACP), runoff connection channel (RCC) and Retention point (RP) is connected to the water 

environment, as shown in Figure 4. The geographical type space of self-correlation and the representatives of 

the WEI in the space generated by the spatial characteristics are designated as judges of the standard. First, 

we want to identify the current ACP that can still slow down the Zengwun River basin for protection. For 

example, if it shows up as LOW-LOW, it represents the clustering phenomenon of low rainfall runoff in the 

village, Da-Ne Township, Lake Village Shanhua Township, Jia-Bei Village, etc., which represents a future 

in the region with the set assimilative as other high rainfall runoff in the village to guide the stranded buffer 

point with the setup of farmland, forests, regional parks or wetlands, or detention pool facilities. The RCC is 

the bond of the water environment system integration, and these ties have important functions to slow down 

runoff and maintain key biodiversity. Space characteristics of the RCC through time of concentration index, 

showing the HIGH-HIGH cluster village with high time of concentration in An-Ding Township, Guan-Liu 

Village, Surin village, etc., have future ACP to connect through the RCC that will be identified by different 

villages, and they will go through the channels and tributary connections, which not only can connect 

existing parks, protection and/or detention ponds, but can also be used as the water environment of the 
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corridor to connect different ecosystems. RP of the central point of control will not necessarily be connected 

with the overall network or regional protection system. In this article, we connect them through the spatial 

characteristics of each impervious rate analysis, showing the HIGH-HIGH with the high rate of impervious 

surface coverage cluster in villages such as Da-Ne Township, Cu-Si Village, and Da-Ne Village, etc. They 

can be connected with different ACP, RCC and RP, with a functional layout of the overall water 

environment of network systems. 

 

Figure 4. Spatial distribution map of eco-regions in Tainanôs Zengwun River Basin in 2006. 

 
Fig 5 Proposed scheme of Tainanôs Zengwun River basin with water space planning in 2006. 

5.3 Room for river linking spatial planning proposal 

In this article, we have also further examined the villages in Zengwun River basin that are still available for 

planning proposal with water districts. The principle of screening has the LM value of rainfall runoff, LM 

value of time of concentration and LM value of impervious surface coverage. Then they are converted into 

the same unit standards (e.g. percentage) for spreadsheet processing; the higher value represents the water 

environment, marked as dark blue in line with the room for the river of the village with water, as shown in 

Figure 8; there are nine places, including Tainan Dong-Shan Township, Nanshih Village, Yutian Village, 

Yujing Village, the mountain villages of the mountain Township, the Shanhua Town Wing, Anding 

Township, Su Cuocun and Surin Village, Chiku Township, Zu-Cia Village, Annan District, and Sharon 
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Village, with the follow-up to strengthen the analysis of the appropriate assimilative control point, runoff 

channels and water retention points in the village to carry on the layout of the Zengwun watershed network 

of defense and spatial planning strategies to practice room for river. 

6 CONCLUSIONS  

In this paper, we have proposed a set new integrated modeling framework that contributes to the evaluation 

of water environment resilience for eco-regions in urban development. The framework consists of two 

integrated modelsðwater balance model and a geographic information system (GIS) to assess the conflicts 

among social, environmental, and economic interests for measuring the relative water environment resilience 

on controlling the strategy of land utility via eco-regions. After using the case of the Zengwun River basin in 

Tainan, we propose these conclusions and suggestions. 

This article is based on the case of the Zengwun River basin as the empirical region and the 1996-2006 land 

use changes. The Zengwun watershed land use development has resulted in a loss of function of the land of 

more than 8 % water and agricultural land and culvert water, but has also influenced the water environment, 

and it may cause floods to occur; in the future, the development of land should be strengthened to pay 

attention to the influence of loss of the water environment and land resources. 

For design of the eco-regions system, this article has attempted to propose a new spatial planning of room for 

the river designated space evaluation of the characteristics and function of the water environment in different 

villages, to identify the assimilative central point (ACP), runoff connection channel (RCC) and Retention 

point (RP) in an attempt to construct the prototype of a water environment in line with urban development 

and the water development policy to guide water environment to change the future land use changes required 

to withstand the force of water environmental conditions, and thus reduce the losses caused by disasters and 

improve the water environmentôs natural healing ability. 

This article has proposed a spatial planning strategy of room for the river, by an objective measurement of 

the difference in the development of comparative urban development and the resilience of the water 

environment, by the design of eco-regions for land use planning strategy of room for the river. By pointing 

out relatively inefficient areas of the water environment, we hope to provide future planners the basis to 

combine water-related areas and try to adjust for the development of future urban water environments in 

spaces through planning tools and planning analysis of the application. Moreover, the planners can employ 

the assessment framework proposed in this article to enhance the goal of the resilience of the water 

environment and propose appropriate spatial development strategies. 
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1 ABSTRACT 

This paper reports, an experiment of óarticle-finding behaviors (AFBs)ô that are a typical shopping-around 

situation, under the following: 

(1) incompleteness of mental-map, (2) loose time-constraints, (3) plural errands to be achieved, and (4) free 

walking in any remaining time. 

Spatial behavior and cognition are measured by using an improved thinking-aloud-protocol method, GPS 

loggers, and video. 

AFBs are often compared with óway-finding behaviorsô with a given goal point. 

The findings are: (1) the layers of goal-subgoal of AFBs are fewer, (2) changes of the mental-map are 

observed, (3) walking speed is not different, and (4) walking routes are significantly different. 

2 RESEARCH BACKGROUND AND OBJECTIVES  

Modeling and simulation of downtown visitorsô behavior is a great potential technique for supporting urban 

planning and design, thus one of the authors is recently tackling with research and development of a shop-

around agent model. Recent research issues include agentsô space cognition in their shopping-around 

situation.  

A common factor of the typical shopping-around behavior observed in downtown is that (1) an actorôs 

mental map of the district is incomplete, and the following can be observed: (2) under loose time-constraints; 

(3) they have plural tasks; and (4) they spend the remaining time strolling. It can be considered that 

complicated spatial cognition is involved in such spatial behavior; however, serious research has not been 

conducted yet. 

Our research examines this kind of behavior as ñarticle-finding behavior,ò and an experiment was conducted 

in the Osu district, Nagoya City; this research explores the characteristics of spatial cognition and behavior, 

through analyses employing the thinking-aloud-protocol method, and GPS loggers. In particular, this 

research clarifies the characteristics of article-finding behavior by comparing them to the experimental 

results of ñway-finding behaviorò with a focus on going to a given destination with an incomplete mental 

map. 

3 EXISTING RESEARCHES AND FRAMEWORK OF THI S RESEARCH 

This research focuses on shopping-around situations. As existing research on shopping-around behavior, 

questionnaire surveys by Takeuchi et al.(2011) and Oiwa et al.(2005) have been reported. In their research, 

to examine shopping-around behavior, in other words, typical behavior observed while shopping in a retail 

area, data for the shops visited or walking routes was collected by a questionnaire and analyzed; however, 

such research did not record or analyze the recognizing and thinking processes of a pedestrian while 

shopping, or the apparently insignificant behaviors that reveal these shopperôs process. Therefore, this 

research defines general behavior while shopping, as the shopping-around situation, which includes not only 

walking-around behavior, but also cognitive behavior such as obtaining information by close observation or 

from studying a map. The methods described below are employed for analysis.  

Section 4 describes the experiment, and Section 5.1 analyzes the spatial cognition that is seen when 

searching for articles, by employing the thinking-aloud-protocol method of Ericsson & Simon(1993). The 

section further conducts analysis by using the improved way-finding codes proposed by Hiiro et al.(1994) 

Then, by comparing the experimental results obtained this time with the results of the way-finding 

experiment previously conducted by Nakamura et al.(2011), the characteristics of article-finding behavior 

are clarified. Section 5.2 refers to the rough sketch maps to analyze spatial understanding used by Lynch 

(1960), and describes a map sketching exercise conducted to explore any relation between changes to the 
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before and after mental maps of each participant and their cognition level of the district (Funahashi, 

1991a,1991b). In Section 6.1, with a focus on pedestrian insignificant behaviors, in a similar way to the 

analysis of finding behavior by Miura(2008), Mori & Oku(2002), and Suzuki et al.(2001), our research 

considers insignificant behaviors during the experiment, and examines the relation between spatial cognition 

and spatial behavior in article-finding behavior. Section 6.2 compares the walking route and walking 

distance of each participant, and from the viewpoint of route analysis, analyzes article-finding behavior in 

shopping-around situations. 

4 ARTICLE -FINDING EXPERIMENT I N A SHOPPING-AROUND SITUATION  

4.1 Classification of shopping-around behavior and selection of participants 

In a large shopping street district, on a daily basis the structure and layout is daily changing its features; 

therefore, it is usual the visitorôs memory, or their mental map would be incomplete. The experiment mainly 

focuses on the level of completeness of the visitorsô mental map, in other words, the cognition level of the 

district (thereafter the cognition level). In the experiment, these levels were classified into three categories: 

High, Average, and Low.  

To discover differences in visitorsô cognition and behavior according to the cognition level, a questionnaire 

survey1) was first conducted among 21 university students to establish the cognition level, and a total of 8 

students were selected as participants (3 High, 2 Average and 3 Low).  

 

Fig. 1: Classification of article-finding behavior and its measurements 

4.2 Experimental method of article-finding behavior 

The experiment was conducted in the daytime on a non-rainy day in the Osu district, Nagoya City (Fig. 2). 

The Yabacho intersection was set as the starting point, and the following instructions were given to the 

participants: ñLocate one example of each shop selling flowers, taiyaki pancake (fish-shaped pancakes filled 

with bean jam), or flashlights, (one shop per article). Return to the starting point within 60 minutes.ò 

Participants were given total freedom to decide the order of search for each article and how to allocate their 

time; they could also engage in free strolling at anytime. They were not allowed to carry a map of the 

district, but could refer to wall maps, signs, etc.   

The thinking-aloud-protocol method was used to collect data. More specifically, participants were requested 

as much as possible to report out loud any thoughts that entered their minds; each participant was 

accompanied by an experimenter whose purpose was to encourage them to speak by asking appropriate 

questions. This spatial cognition process was collected as data by using a video camera to record speech and 

behaviors, and a GPS logger to track the actual walking route and speed. In addition, to explore any relation 

between their district cognition level and any changes of their mental map, before and after the experiment 

the participants drew a rough sketch map of the Osu district on a sheet of white paper. 

4.3 Coding of thinking-aloud-protocols 

The obtained thinking-aloud-protocols were segmentalized at each pause or at the end of a sentence, and then 

encoded as shown in Table 1. The codes employed were established by Nakamura et al.(2011), who added 

codes to the basic reference work of Hiiro et al.(1994), and moreover, in this research, to encode any remarks 

made by participants when they were unable to find their target store or article in a location where they had 

guessed they might find it, a new code ñ#: Awarenessò was added. 












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































