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PREFACE

ManfredSchrenk

Chairman CORP,

Managing Director of CEIT Central European Institute of Technology &

CEIT ALANOVA Institute of Urbanism, Transport, Environment and the Information Society, Schwechat, Austria
Vice President ISOCARPInternational Society of City and Regional Planners

WELCOME to REAL CORP 2013, the 18" 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 aborgahaigfory

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 antlirz 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 exipéoring
relationship between space and time.

l'tés 6Pl anning Ti meso!

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 thdi@undif our

society, when proposing decision processes that manage the space around us, when implementing
techniques to foster development.

But 6éPlanning Timesd also means that we must pl
contingent econmic 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 tbisnplex synergy by discussing how planning
practice and theory have dealt with concrete issues such as:

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

e How to integrate monitoring within the planning decision processes, asiin the case of
natural disasters?

e 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 hand®n experienes 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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PREFACE

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 valuablput 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 Arebis 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 hostaduaristic 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 srted 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 iolilding 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 leayiifom 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 hamickedknowledge 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 knoadige, 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

AFor 1 f there ar edetsiinmmees tpoa sktn cawn dw hfeurteu rteh,e yl a |
(Augustine, Confessions XI1.18)
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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 24dtoaliof 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 usehas 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 d
in the context of spatial planning. We use a tool caBedVisualizer, 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 se
recordedwith the BMS Smartband, were visualized. The Smartband is a small wristband that can detect
negative arousals of test peopl e. I n combinati or
in a city. Recorded situations in this paper aredoample 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 tdasiionas like
WebMapSevices and 3Eontent 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 planner 6 s wo rak théiradata amdbhow they can edit theglook of the integrated data in a
fast and easy way.

2 INTRODUCTION

The visualization of sensdrased geotagged data in spatial planning increased considerably in the last few
years. Virtual globe systems like NASA W Wind and Google Earth, virtual 3€ity models as well as

new approaches of immersive techniques became important not only in spatial planning, but also gai
increasing importance in social, cultural and everyday context (ZEILE 2010). According ttsexjaral

globes became a 30IS 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 calculatiotaffic 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 preseithe 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
realtime in an easy way. This easy to use featuessential, because the results of these sensor based data
should be used in political decision processes and serve as a basis for communication between planners ¢
stakeholders.

One solution is the MfAGeoVi sual iths&mnddf werk in@ plancirg| i v
context. In this paper, some use cases will be presented which were results of a cooperation project abc
Ahuman sensory assessmento between DFKI and the
all data belog to the research field of Aspati al psy
ACitizen as Sensorfi (GOODCHILD 2007) | earns to \
an especially tailored workflow for spatial planning, will begented in the following chapters.

3 STATE OF THE ART

Following some backgrounds and state of the art developments concerning the research field of Digita
Globes / Virtual Earth Browser as well as state of research in the field of psychophysiological urban
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monitoring (measur ement of humans®é emotions in wur
elaborated.

3.1 Visualizing Geodata and Virtual Earth Browser

The most important prerequisite for planning activities was and is knowledge that planners smfiect,
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 geotagspecial planning task and redistribute these datasets to a specific

circle of wusers (ZEILE 2010). The idea of a fAdigit
Stephensonsdé novel ASnow Cr as hii:perf@cly dgthiledbenditianbob ut t h
Pl anet Earth, hanging in space at arm's | ength (é&)
user interface that (é) uses to keep -tall therkapso f eve
weat her dat a, architectur al pl ans, and satellite st

I n 1994, the Berlin company ART+COM developed ATe
standalone system on SGiits. TerraVision is a 1:1 virtual copy of pktrearth. 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 usazentarf
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 b&sbwn 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 abovementioned systems offdifferent 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 combiaedafty for an appealing look.

An integrated and interactive 3GIS 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 phanis 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 environmenthélaim is to

identify specific stresgnducing structural or environmental situations and also places having positive effects

on the welbeing. Based on this, comprehensive measures can be identified to optimize the respective study
area.

The used ansor 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 toetate physiological data (e.g., skin temperature

and skin conductance changes) to emotional states of the people (Kreibig 2010).-l8g@#9s used
additionally for simultaneous localization of the emotional data.

The major challenge is to get the condd 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 reasomtéresting 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 dya#ind 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 application
aswell 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
the complex nature and complicatedugeof these visualizations. This is where GeoVisualizer ties in by
giving even norvisualization experts the tools and possibilities to produce meaningful visualizations based
on state of the art techniques and to get a better insight into the undgdgiegerenced data.

GeoVisualizer is based on the Opgource 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 284), which allows starting the application on every computer
connected to the internet and providing the basic Java libraries. Once installed, GeoVisualizer resides on tt
hard disk of the computer and can be run in offine mode. However, if the compwenriected to the
internet GeoVisualizer will execute a check for updates to ensure that the user always has the latest, up
date components.

GeoVisualizer uses an intuitive and easy to use graphical user interface (GUI) as well as a flexible an
extendble 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 tWieovi(gswal)i zatei aurs ewi zZasr dabivei s o produce
expert knowledge (bottom).

4.1 GeoVisualizer Components
GeoVisualizer is split into two main components, the GeoVisudlitend GeoVisualizeCore.

The GeoVisualizetJl 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 Ma
Service and Web Feature Service) already integrated into the NASA Wbnid SDK, the component
provides the visualization wizard VisWiz which guides the user through the process of generating 3D and 4L
representations based on his own data (see Figure 1). In addition, the GeoVitlladittews the use of
stereoscopic displs (Sideby-Side, horizontal and vertical interlaced) for presenting the visualization on
real 3D hardware.
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The GeoVisualizefCore component provides the basic visualization techniques and the interface
specification for the extension of the applicatiorithwnew 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 visualizatieshmiques (e.g. point clouds) the GeoVisualiZere
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 dat a. The two visualization extensi
depicted in Figuyrgeonxs.0 fiAsreiemaRiegdurRo 2 | ef t) Fs used
dynamic or spatitemporal data. To visualize tintte pendent vari ables WAAni mate
attributes height, color and spatial position of the polygon. All time stepssaraized and a new time step

usually refers to a new spatial position.

For the presentation of continuesist at i ¢ sensor data AScrolling 3D b
visualization extension (see Figure 2 right). Attributes for mapping differentblesiare height, depth,

width and color of the thredimensional 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 posii o n . In contrast to the AAni mated Polygonso,
last 10 time steps.

Dynamic-continuous Static-continuous

Animation EEEp Animation <

Time t,

Timet,,;

M enain i

Figure 2: Visualization AAni mated Pol ygoyasf.,. (1l eft) and A¢

5 WORKFLOW FOR PLANNER S

The phnner is relying on clear and understandable visualizations for the presentation of his complex
analysis. The workflow to achieve this goal consists of a nhumber of individual steps (see Figure 3). This
embraces the equipment of test people with varioudskiri 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 pathsgrisonadata, personal
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video material and data extracted from the questionnaires must be processed and merged. For correlati
geodata with human sensory data (skin conductance, skin temperature), it is necessary to use statistic
methods (statistical ougr removal, smoothing, scoring) to clean the human sensory data.

Geoposition Human Sensory External Geodata [ Visual Impacts Surveys
Assessment Environmental Data
Pen Cam Questionnaires

GPS-Tracker BMS Smartband Plans S e
Smartphone 3D-Models T Mowee File Qualitativ Data

Aerial pictures
Points Skin conductance
Tracks Skin temperature

Data Collection

STATA | SPSS

Data Aggregation

Individual Smoothing

Statistical Outlier
Georeferencing
Scoring

Data Preparation

v

de

A 4

ArcGIS

Google Earth

GPS - Visualizer

Visualization
Tools

v \ 4

Time course analysis Determination of density Identifying Hot Spots

: ! ! !

Plausibility check of planning

Data Analysis

I D:ta [ Data format Software [l Data Preparation Data flow planned
Figure 3: Workflow Human Sensory Assessment & GeoVisualizer (Source OWN FIGURE 2013)

In previous studies, the workflow for visualization was separated in complicated steps with diféeeent
formats using different programs. Statistical methods and geadatgsis 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 singleftware solution. The GeoVisualizer can easily read and
process different data formats. This embraces data like various kinds of geodata (e.g. SHPs, KMLs) an
external environmental sensor data like temperature or humidity for example. The functiarglities 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 GemVissiadible 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 response
Stress hotspots of testque 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 i USE CASES

In order to test the developed approaches, suitable use cases were desitpwaitigRoiprestudy, the first

test study took place during a football match. It provides interdependencies between external trigger:
inducing emotional reactions and the immediate environment. In the case studies, the measured and deriv
physiological vales were assigned to specific attributes which can be seen in the subsequent figure (se
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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 imehdit projectbased visualizations. The
perception of stress, for example, is represented by-eoteced head of the visualized icon, respectively the
hiker.

6.1 Pre-Study for dynamic-continuous sensor data

Before conducting the main study, a-stady wasset 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 GeoVisualizetable wuillustrate

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, exhastion.

B3 ceovianiie
e e oo

10:34:40

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

6.2 Static-continuous sensor datd Results and visualizations

In the main study, two different scenarios were designed. First scenario was a test thettigtizisensors

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 8artband 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 thepgaarts 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 dffects in t
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 righbtthe 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 matchicker were used to compare the specific eveiits the measured data sets.

6.3 Dynamic-continuous sensor datd 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 cityKafserslautern. 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-dgdieed route to thaner 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
persm 6s stress in the early part is much higher than
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). @gating 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 walkingasyktk 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 withot
measurement devices confirmed this impression of the crowded and congested route in a retrospecti
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 walldefiped route while
passing some touristic and architectural hot spots ofitheDue 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

Fig 5: Visualization of sensor data duringasoemert ch. AScrol ling 3D Barsf help to ide

Red head indicating
stress

Fig. 6: Enhancement of t he Aifon.iTheaetddisk hedda) gmphasizés the stezg$on durirg p e ¢ i
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 o
(human) sensory data for spatial planning. This includes in particular dbdelan functionalities and the
various display modes for the observation of phenomena in urban spaces during time. The previousl|
mentioned approach offers chances for planners to allow emotional monitoring and to use its results fo
urban planning. The wtly 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 t
complexity of the previously used workflow: It is an e&sysetool, which has a modular structure and
allows quick changes between the different modes of visualizations. This offers opportunities for planners tc
perform spatial monitoring using multiple spatial data sources. Hence, human sensory data, chatacterized
a high spatial and temporal complexity, can be visualized easily and in a sophisticated way. Communicatio
of these sometimes very complicated facts and results is easier with this kind of presentation, especially fc
laymen. Presenting this system anapen scientific night (Lange Nacht der Wissenschaft), a large humber
of citizens were interested in this new approach. During the event, a large number of visitors gave positivi
feedback that GeoVisualizer is a kind of catalyst to transform complexirdata 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 humasensor measurements without a primary use of statistical progranesrisath

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 bettanderstanding of the processes and interactions in the system of human sensory data
and the environment.

8 ACKNOWLEDGEMENT

The authors are thankful for the support of GernBggptianScientificProgram (GESP), founded by

DAAD and STDF, and the 1.FC Kaisenglarn e.V. for the support during the research. The authors would

like to express their gratitude to German Research Foundation {P&€aitsche Forschungsgemeinschaft)

for supporting the project AfDevel opment Moldle met hooc
Computing (Sta@dtebauliche Methodenentwicklung mit
project were cdunded by the European Framework Program 7, under challeng0Q¥6.4 ICT for
Environmental Services and Climate Change Adaptation hef Information and Communication
Technologies program, project number 247708 (SUDPLAN).

9 REFERENCES

AFFEKTIVE WISSENSCHAFTEN. (0.J.) http://www.affectixaeiences.org/themeommon/public_img
files/pdf/NCCR_FLYER_D.pdf (21.01.2012).

ART+COM (1994): TerraVimn, http://www.artcom.de/en/projects/project/detail/terravision/ (21.03.2012).

BERGNER, B. S.; ZEILE, P.; PAPASTEFANOU, G.: RECH, W. (2011): Emotionales Baf@Sels neues Instrument zur
Identifikation und Optimierung stadtraumlicher Barrieren, imol§lt J.; Blaschke, T.; Griesebner, G. (Hrsg.): Angewandte
Geoinformatik 2011, Berliit Salzburg, 43@139.

BREWER, C. A. (2013): http://www.ColorBrewer.org (01.02.2013).

BUSCHMANN. (2012): http://www.blrresearch.de/humansensorik.php (21.03.2012).

EXNER, J-P.; BERGNER, B.S.; ZEILE, P.; BROSCHART, D. (2012): Humansensorik, in: Strobl, J.; Blaschke, T.; Griesebner, G.
(Hrsg.): Angewandte Geoinformatik 2012, Beiilitsalzburg, 696599.

GOODCHILD, M. F. (2007): Citizens as Sensors: the World of Volunteeredr@gby. GeeJournal, 69 (4), 21:221.

KREIBIG, S. D. (2010): Autonomic nervous system activity in emotion: A review. Biological Psychology, 84 (32894
MARTINO, M., BRITTER, R., OUTRAM, C., ZACHARIAS, C., BIDERMAN, A. (2010): Senseable City: Didgilaban and
Modelling.

NASA (2013): The World Wind SDK. http://goworldwind.org (01.02.2013).

ORACLE (2013a): Java Web Start Overview.http://www.oracle.com/technetwork/java/javase/overviE3v531.html

(01.02.2013)

ORACLE (2013b): Introduction to the ServiPeovider Interface. http://docs.oracle.com/javase/tutorial/sound/@mo.html
(01.02.2013).

PAPASTEFANOU, G. (2009): Ambulatorisches Assessment: eine Methode (auch) fir die Empirische Sozialforschung. In:
Weichbold, Martin; Bacher, Johann; Wolf, Chois(Hrsg.): Umfrageforschung: Herausforderungen und Grenzen. Osterreichische
Zeitschrift fir Soziologie: Sonderheft, 9, Wiesbaden: VS Verl. fir Sozialwiss., SA6243

RESCH, B., MITTLB¥CK, M., KRANZER, S., SAGL,PeGpl eHEasS TReACHERs, fi
mittels Personalisierten Géaackings, Salzburg, in: Strobl, J.; Blaschke, T.; Griesebner, G. (Hrsg.): Angewandte Geoinformatik
2011, Berlini Salzburg, 68587.

RUSH, W. (2006): Annotating the Earth, MIT Technology Review, 2006.

SCHNHDER, A. (2011): GPS/isualizer. www.gpsvisualizer.com.

STEFFEN, D.; MICHEL, F. (2013): GeoVisualizeTowards an Open Source Toolkit for 3D/4D Geospatial Data Visualization,
CORP 2013, May 223 2013, Rome

STEPHENSON, N. (1992): Snow Crash. Bantam, NemkY1992.

STREICH, B. (2011): Stadtplanung in der Wissensgesellschaft: ein Handbuitierarbeitete Auflage. VS Verlag. Wiesbaden.
ZEILE, P. (2010): EchtzeitplanurigDie Fortentwicklung der Simulationsand Visualisierungsmethoden fur die stadtebaelich
Gestaltungsplanun@issertation TU Kaiserslautern.

—m REAL CORP 2013:
~ PLANNING TIMES



reviewed paper

A Study on Thermal Comfortable following the Thermal Environment Migration in Detached
Housing Area in Korea

Jiwon Ryu, Eundgdo Jung, DaéWNuk Kim, Akira Hoyano

(Ph.D. Jiwon Ryu, Tokyo Institute of Tenology, Shindangong 1000 Daegu, jiwon97 @paran.com)
(Prof. Dr-Ing. EungHo Jung, Keimyung University, Shindailzpng 1000 Daegu, turep21@kmu.ac.kr)
(Dr.-Ing. DaeWuk Kim, Keimyung University, Shindar@ong 1000 Daegu, dwkim@kmu.ac.kr)
(Prof. Ph.D. AkiraHoyano, Tokyo Institutu of Technology, 4259 Nagatatha, Yokohama, hoyano@hy.depe.titech.ac.jp)

1 ABSTRACT

The purpose of this study is to increase thermal comfort within a detached housing area by improving the
thermal environment. Therefore, it suggestplication 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
surface temperature.

As to Case 1 and Case 2, there was no significant differierihe surface temperatures within the detached
housing area, but Case 1 showed lower surface temperature distribution around the fence due to shade dur
the daytime. Case 3 showed the low surface temperature distributios @rb0nd the planted treeluring

the daytime and temperature ofsl%round the green roof. With respect to MRT the green roof showed a
temperature difference o83 or more and the vacant land covered by the grass also showed a difference of
2~3 . In addition, Case 3 with increakgreen coverage showed the temperatusge tb@ver 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 lowetempkeatures.

2 INTRODUCTION

2.1 Backgrounds and Purpose

Temperature rises in detached housing area are caused by various climate factors including not only
temperature but also wind and humidity, which all affect human senses and behaviors. And creating
thermal comfort environment by considering such various climate factors is critical to designing detachec
housing area. In particular, the surface temperature of the components of an actual detached housing at
such as a building or the ground is closedlated with space design involving materials or the shape of
outdoor space, indicating that outdoor space should be carefully designed by taking the thermal environmel
into account.

The purpose of this study is to examine how fence demolition affextthénmal environment of outdoor
space in a detached housing area and to highlight the positive effects of greening, which is expected f
improve the thermal environment. This can provide a basis for a continuous fence demolition campaign by
assessing thinermal 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
systematic approach to improving the surface temperature with the purpose ddimgctbarmal comfort

within a detached housing area by controlling sensible heat. To that end, we have reproduced the materials
the shape of the outdoor area, which affects the surface temperature of a case study ared;AliitaB0
applied relevantlonate factors to a computer simulation.

3 METHODOLOGY

The simulation process is outlined in Fig. 1. The simulation is performed ush@ABDmodels (shown at

the upper left in Fig. 1) for buildings, trees and other structures in the area being analyzleowAst the

top right corner of Fig. 1, thre#imensional spatial forms of buildings, trees and other structures, and two
dimensional ground surfaces are divided into mesh grids. Thermophysical data of construction material
such as albedo, conductivitgnd solar transmittance are assigned to the grids. An automatiedivigbhg
process with a spatial resolution of @ (a practical size is 3:0.4m) has been designed and only uniform
mesh can be used in the present version of the tool. A uniformsizesbf 0.4m was used in this study.

Threedimensional 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 assumec
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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 eirperature is uniform in a room at an analysis time. The
effect of heat bridges is not considered in the building heat load simuiation.
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Fig. 1: Diagram of the simulation tool.

3.1 External surface temperature simulation

The energy balance equation at ea@simsurface 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 terfmeigdnvective heat transfer from
ambient air. The fourth right term is the latent heat from evaporation Eqg. (1) accounts falirtieasional

radiation irradiated on the surface. Shegvelength 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 rd@a 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 muiacing simuition 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 awdavehength

Y 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; 15800.
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radiation from the surroundings is determined by the same method used in the estimation of the sky viev
factor. A detail description of the calculation medolog/ can be found in Asawa et?al.

Convective heat transfer is calculated on the assumption that ambient air temperature and wind velocith al
uniformly distributed in the outdoor spaces at the time of analysis. This assumption is valid under weathe
conditions with low wind velocity. The convection coefficient is considered as a function of wind velocity,
andis given by Jurges' equatidn.

The nonsteadystate onadimensional conduction equation inside each mesh is expressed by Eq. (2). The
external ad internal surface temperature for each mesh can be determined by solving Eq. (2), using Egs. (1
and (3) as boundary conditions for external surfaces and internal surfaces, respectively. Boundary conditior
for internal surfaces are indoor air temperatiorebuildings, and underground temperature for the ground,
respectively. Rooms on the same floor of a building are assumed to be single rooms, as the influence ¢
internal partitions is not taken into consideration. The indoor air temperature is ageumedhiform 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 foraiheoditioned or ai
conditioned priod. Eg. (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 combine
heat transfer ¢ oe fsbumeditoebe tonstaii at .3WAK)%n the seeodd calculationa

the indoor air temperature is given from the results of the building heat load calculation described below
The underground temperature at a degtld.6m is considered to be constant during the day, and is given
from the input data.

The backwardlifference method is used to solve the steadystate heat conduction equation (Eq. (2)).
The calculation timestep used in this study isrbin.

The treeshape is modeled as a &IAD model and the crown is composed of meshes containing solar
transmittance data. Solar transmission radiation decreases as it passes through the tree mesh model.
shown in Fig. 2, this mesh model makes it possible to quahgfynfluence of the position and distance of
sunlight passage within the crown on solar transmission. The surface temperature of a tree's crown |
calculated by empirical formulas derived from the experimental data, and can be expressed as a function
the solar radiation incident on the surface, ambient air temperature, and wind velocity.
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2 Asawa T, Hoyano A, Nakéxkubo K. Thermal design tool for outdoor spaces based on heat balance simulation using a
3D-CAD systemBuild Environ2008; 43(12); 21123.
% Jurges W. Der Wameubergang an einer ebenen Wand. Beihefte Zum Gestindbaitsu 1924;19 (in German).
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lBT
3

= 0o T — Talii)) (3)

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 terepenag¢an 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 hetaansfer in the actual neimiform 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, internghsa temperature and heating/caglioads

can also be obtainéd.

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 southéageas, as one of 3 metropolitan cities in Korea. This site is limited to the first

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

the area should be the one intentionally formed for the gerpb 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 1960060ssand 109
devel oped before the 199006s and | and devel opment |
now.

There was a clear street hierarchy in the area and a gridiron road pattern, directly connected with residence
units, but street parking was threati ng pedestriansé safety. I'n addit
multiplex house but a large number of typical {ose (twostory) detached houses with fences, which

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

— M\l
2=l e
e

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 Ret 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
- Surface: concrete
- Road: asphalt
Before the  fence Casel - Vacant land and parking lot: vacant
demolition - Wall: cement bricks, R.C
- Roof: concreteslates
- Green coverage: %
i 8 houses removed walls
After the fence - Green coverage: %
. Case2 . ini
demolition - Surface: grass and water retaining pavement
- Tree planting
- 16 houses removed walls
Greening after theeence - Green cwoerage: 2%
i Case3 . ini
demolition - 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 demgrtte surface and,

especially, the effects of greening on the thermal environment of the outdoor space in the detached housir
area. This study applied various greening methods such as vegetation, tree planting, improved artificia
ground coverage, ara green roof in the detached housing area based on Figure 2, which shows thermal
environment improvement methods by the scale.

Practicable Thermal Environment from Building to Block scale [\"' = Practice of ThermoRender )

building scale
(equipment structure on improvement)

Use of natural energyl
active use
Solar cell - solar

Resources consideration
use of eco materials
Resources Recycling

- Use of secondary metal / recycling of existing
absence

use of long life materials
Water cycle & Utilization
rain water use

Use of New passive
Breathing well 1 (aluminium)
Breathing well 2
PCW

Energy saving building

¥ Improve insulation
- the roof - exterior walls - windows
Energy saving

- air conditioning - ventilation - electrical
- water heating equipment - elevator

Consideration of care
S| system of recruitment
configuration through renewal
- the high building height, Piping of
intensive

1

exterior space of building
(improvement of microclimate)

Use of natural energy2
Use the passive
- Direct heat gain
- daylighting
- natural ventilation - ventilation
- transpiration - cooling

Architectural design

total passive design

reduce solar radiation in summer.
Improving the microclimate in outdoor
v reduce solar rediation
v Rooftop planting
v' Wall planting

Cool spot procure

Biotope installation

Active maneuver of passive materials
Living menthod (sprinkling water - wind power)

The indoor air ventilation by window

Improvements of artificial mulching
Use of porous pavement

1

block scale
(environment improvement for large scale)

Natural recovery- preservation
¥ Improving green ratio
- parks regeneration
. Planting of building complex
- rooftop planting - wall planting

Urban planning

o Wind corridor formation

. Strategy of Green network
o Secure surface of the water
.

Improvement for Transportation System

energy saving for large scale

. Energy utilization
. Materials Recycling
. Use of cascade in energy

Improvements of Surface Pavement

v The pavement for using water
permeability and water holding

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

4.3 Analysis of Thermal Environment

4.3.1 3D Surface Temperature Distrifmn

According to the 3D surface temperature distribution simulation for Case 1 and Case 2 (Figure 4), Case
showed the low surface temperature distribution during the daytime (15:00) because of the shade around tl
fence. Meanwhile, Case 3 showed the Iswface temperature distribution of3l0around the planted
grass/trees during the daytime and temperaturefdrdund the green roof.
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This result shows that the shading effects and evapotranspiration of planted vegetation/trees can lower
sensible hean 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. Initiadd Case 3 shows that the green roof can also
maintain the low surface temperature distribution of 15vhich 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.

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 increasettdée planting and improved artificial ground coverage. In particular,

the green roof showed a temperature differencesobBmore and the vacant land covered by the grass also
showed a difference of 233

Higher MRT indicates a greater amount of radiant heat, which allows humans to feel higher temperatures
than actual temperatures. In order to increase thermal comfoih witdetached housing area, therefore,
various methods to lower the surface temperature of adniltonment should be applied such as solar
radiation blocking by trees, improved artificial coverage, a green roof, and so forth.

In particular, the radid@rheat 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 greehcan produce similar effects as well.
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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 greeverage was increased with vegetation, tree planting, improved
artificial coverage, and a green roof. As a result, Case 3 with increased green coverage showed tf
temperature 10 lower than Case 2, and Slower than the grass pavers.

That is, higher HIP means a greater difference between the surface temperature and air temperature and a
a greater amount of sensible heat emitted into the air, which is a major cause of slahdatSuch a
situation may occur due to artificial coverage, the shape of the surface, a heat source, a water source, and
on. In particular, Figure 6 shows that artificial materials such as concrete and asphalt greatly contributed t
heat accumulatiomnd 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 entir
built environment is effective in improving the thermavigonment than partial greening in the area.
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(Greening ratio : 7%))
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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 environmepeeislly 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.

N
. e i
25 30 35 40 45 50 55 60 65[°C]

2.5(m/s)

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 outsipace, 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 changesimdthelocity may

cause dispersion of sensible heat and thus affect the temperature.
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Time Wind velocity(m/s) Time Wind velocity(m/s)

) 1.0 1.6 2.0 25 Q) 1.0 16 2.0 25

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 5.26 511
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 22 268 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 : HI€)

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

— | —
25 30 35 40 45 50 55 60 65[°C]

Fig. 8: Surface temperaturéstiibution 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 therma
environment. Particularly, a site facing the west, which has the highesteéfteeat from the ground or

built structures around 15:00 should be considered sufficiently when greening methods are used to lower tt
surface temperature. Hence, this study also examined the temperature distribution according to the height
trees. Figue 9 shows that higher trees are more effective in blocking solar radiation and thus lowering the
temperatures.
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A

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

5 CONCLUSION

The purpose of this study ie 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 appneaaticiog 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 aroundetidbeiéetacshade during

the daytime. Case 3 showed the low surface temperature distributioa airb@nd the planted trees during

the daytime and temperature of3l%round the green roof. With respect to MRT the green roof showed a
temperature difference @8 or more and the vacant land covered by the grass also showed a difference of
2~3 . In addition, Case 3 with increased green coverage showed the temperatuosvébthan Case 2.

Meanwhile, changes in the wind velocity may cause dispersion of seimhteand 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 thethermal 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 windiwahdetached 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 chegastics, 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 actaehettthousing 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.

—— REAL CORP 2013:
E REAL CORP @ PLANNING TIMES




Jiwon Ryu, EungHo Jung, DaaVuk Kim, Akira Hoyano

6 ACKNOWLEDGEMENT

This work (20160026738) was quported by Midcareer Researcher Program through NRF grant funded by
the MEST.

This work (121-70-72) was supported Researcher Program through grant funded by the DEGEC.

7 REFERENCES

Givoni B, Noguchi M, Saaroni H, Pochter O, Yaacov Y, Feller N, Becke0@3.0Outdoor comfort research issue. Energy &
Buildings 35, 7786.

He J, Hoyano A, Asawa T. A numerical simulation tool for predicting the impact of outdoor thermal environment on buitding ene
performance. Applied Energy 2009; 86; 155500.

Hoyano A,Asawa T, Murakami A, Sato R, Nakaohkubo K. 2007-GBD Modelling of a Substantial Urban area and Heat Island
Potential of Urban Blocks in Summer. J. Archit. Plann. Environ 3121087

Jiwon R et al. Study on evaluation of thermal environment followflegiation 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 asgioei 23, 18.

Jiwon R, Eungho J, Hoyano A. 2011. A study on environment following the allevation of the limit on number of floors adratpartm
Journal of the Korean housing association 22103.

Jurges W. Der Wameubergang an einer ebenen Wand. Befbeft&esundheittneenieu 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, 24250.

Nikolopoulou M, Lykoudis S. 2007. Use of outda@paces and microclimate in a Mediterranean urban area. Build Environ 42,
3691 3707.

Nikolopoulou M, Steemers K. 2003. Thermal comfort and psychological adaptation as a guide for designing urban spaces, Energ
Build 35, 95 101.

Oliveira S, Andrade H. 200&n initial assessment of the bioclimatic comfort in an outdoor public space in Lisbon, IntJ
Biometeorol 52, 6084.

Yoon Y H, Park B J, KimW T, Park S Y. 2008. Factor analysis of the relation between land cover ratio of green spaces and
temperature, Jonal of the Environmental Sciences 17, 488

ProceedingREAL CORP 2013Tagungsband ISBN: 9783-95031164-4 (CD-ROM); ISBN. 9783-95031105-1 (Print E
20-23 May 2013, Rome, Italttp:/Avww.corp.at Editors: Manfred SCHRENK, Vasily V. POPOVICH, Peter ZEILE, Pietro ELI






reviewed paper

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

Wolfgang Andexlinger

(Ass-Prof. Dr. Wolfgang Andexlinger, Institut flr Stadtebau und Rglamung, Universitat Innsbruck, Technikerstrale 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 vDias.wirft die Frage auf, welche Rolle den noch
unbebauten und zum Teil agrarisch genutzten Flachen in Zukunft zukommen kann und wie mit dieser
Flachen aus planerischer Sicht umgegangen werden soll.

Der von Rem Koolhaas im Wettbewerbsbeitrag zum Pare d#lette in Paris und im Zusammenhang des
Projektes Meluné&énart formulierte Ansatz und die von Charles Waldheim James Corner formulierten Idee
des landscape urbanism bilden daflr 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 werde
muss.

Freiraume konnen nicht mehr alleine als landwirédttiche Produktionsflachen bzw. als Restflachen
betrachtet werden. Vielmehr ist ein Perspektivenwechsel notwendig, der die heute noch unbebauten Flach
als zukunftige Parklandschaften eines immer starker urbanisierten Raumes definiert.

2 EINLEITUNG

Der Pozess der Urbanisierung schreitet mit héherem Tempo, steigender Intensitat und in globalem Mal3sta
voran. Zunehmend befinden wir uns in landschaftsverbrauchenden, automobilabhangigen
Siedlungsstrukturen, in denen der historisch gepragte Kern nur mehr Brinemteil der Gesamtflache
ausmacht. Das Ensemble von Funktionen, die urspringlich Wesen des Zentrums ausmachten, hat si
inzwischen entlang der Mobilitdtsachsen auf das gesamte Stadtgebiet verteilt. Diese Entwicklung weich
dramatisch von den seit Jabhnten als erstrebenswert formulierten Zielen einer nachhaltigen
Stadtentwicklung ab.

Klassische Methoden und Instrumente, wie etwa ein Bebauungsplan, stoRen bei Planungsaufgaben i
Zusammenhang mit der Stadt von heute oftmals die Grenzen ihrer Efféktizité unterstiitzen diese
Instrumente das inselhafte Betrachten und Entwickeln von Stadten. Haufig verstreichen lange
Planungsphasen, bis Plane von der Idee bis zur Umsetzung gelangen. Nicht selten verandern sich aber
Ausgangsbedingungen schon wéahrdedPlanung, sodass ein Nachjustieren oftmals nur schwer mdglich ist.

Aus diesem Grund konzentriert sich die Aufmerksamkeit von Theoretikern verstarkt auf das Thema
Landschaft. Immer mehr Plaiemen und Planebezweifeln die Lésungen désnahezu ausstibRlich vom
Hochbau gepragtenStadtebaus des 20. Jahrhunderts. Als Alternative propagieren sie den freiraumbasierter
Stadtebau.

Gerade in eineni von der Natur und der Landschaft stark gepragtdRaum wie den Alpen, liegt es
angesichts fortschreitendgrbanisierung nahe, Landschaft wesentlich starker einzubeziehen, als das bei der
Entwicklung des Siedlungsraumes seit dem Beginn des 20. Jahrhunderts der Fall war. Bis dahin waren d
ebenen Flachen fir den Anbau landwirtschaftlicher Produkte die vathtiond wertvollste Voraussetzung.

Bei der Wahl der Standorte von einzelnen Gebauden und ganzen Ortschaften versuchte man mdglich
flachensparend vorzugehen, die Gebaude wurden meist regelrecht in die Landschaft eingebettet. In einige
hochalpinen Siedlugen ist dieses ressourcenschonende Prinzip nach wie vor erkennbar uhavieiretwa

das Beispiel Vrin, einem Ort in den Schweizer Alpen Zeigiis heute beachtet.

In den meisten alpinen Regionen haben in den letzten Jahrzehnten aber dramatischeuxiggingedie

genau entgegengesetzte Richtung stattgefunden. Die Region Nordtirol und hier vor allem der Raum Innte
kdnnen dafir geradezu als Paradebeispiel gelten. Fast nirgends mehr entspricht das Siedlungsbild d
Vorgaben des Landschaftsraumes, im &wegil, innerhalb der letzten Jahrzehnte haben sich die
Siedlungsraume immer weiter in noch unbebaute Landschaftsflichen hineingefressen. Es scheint mehr ¢
zweifelhaft, ob hier sowohl die vorhandenen Regelwerke als auch die angewandten Planungsiastrumen
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Uberhaupt geeignet sind, den fortschreitenden Prozess der Urbanisierung flachensparend und nachhaltig zu
steuern.

In diesem Beitrag wird das Konzept des landscape urbanism, auf einen konkreten Ausschnitt des Tiroler
Inntales angewandt. Die Annahme ldutass sich landschaftsorientierte Ansatze zur Analyse und Lésung

der Probleme dieses Raumes besonders eignen. Es wird deutlich, dass es beim planerischen Umgang mit
dem fortschreitenden Urbanisierungsprozess einer radikalen Neuorientierung bedadetm Siene wird

hier der freiraumbasierte Stadtebau als mdgliche Alternative zu den bisherigen Planungsansatzen fir das
Inntal vorgestellt.

Der Beitrag gliedert sich in drei Teile. Im ersten Teil rekonstruiere ich die Entstehung der
landschaftsorientiereAnsétze im Kontext der Stadteplanung. Der zweite Teil beschreibt die Ph&nomene der
Urbanisierung im Raum Inntal. In Teil drei werden die Moglichkeiten der praktischen Anwendung dieser
Ansatze erortert.

3 LANDSCHAFT ALS PLANU NGSINSTRUMENT

Diejenigen Krafte,welche die massive Ausbreitung der Siedlungsrdume weiter vorantreiben, sind durch
herkdmmliche Planungsinstrumente nicht mehr zu bewaltigen. Es bedarf neuer Ansatze, die auf das weiter
beschleunigende Wachstum der Stadte und den fortschreitenden Preregkbdlen Urbanisierung
reagieren. Gerade hierin liegt nach Ansicht der Protagonisten des landscape urbanism dessen eigentliche
Bedeutung.

Schon in den 1980er Jahren hatte Rem Kool haas beme
geworde i sei, Adem Strudel der politischen, finanziel
unaufh®°rlichen Veraanderung unterworfeni. Seiner M

viell eicht seien sie songamrocAd eSi nrethzatceh eOr tk © nwoe nGe.w |

I'n der Diskussion um die Stadtentwicklung und den
dem Beginn der 1990er Jahre eine Reihe von Begriffen eingefiihrt. Unter Bezeichnungen wie Edge City
Exopolis und Fractal Cify Netzstadtversuchte man, die verschiedensten Facetten und die Pluralitat von
Stadten zu fassen. All diesen Konzepten gemeinsam ist, dass Stadt nicht mehr als ein klar ablesbares
Konstrukt aus Zentrum und Peripherie verstanden wird. Vielmehr schiebbnd& verschiedensten
Bereiche und Themen der Stadt innd nebeneinander und erzeugen damit insgesamt zersplitterte
Stadtstrukturen. Gleichzeitig Uberlagern sich auch urbane und rurale Strukturen, wodurch sich die Grenzen
zwi schen ASt adtund nehraufldsénaNelnefi demiaftastrukturellen Einrichtungen, die bis

vor kurzem noch ausschlie3lich in Stadten und deren Zentren anzutreffen waren, sind es vor allem urbane
Lebensstile, die in vermeintlich landlichen Raumen Fuld fassen und mit dem \Wanidétr Milieus auch

die Entstehung von Hybridraumen 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 winpl&yt&iedaftr

die Begriffe middle landscapeind Zwischenstafit Als dem verbindendenden Element zwischen urbanen

und landlichen Raumen spricht Sieverts dabei dem Thema der Landschaft eine besondere Rolle zu: Solange
die Zwischenstadtr Ad misige@umgsnent zi hlreesthbag A und insb
das aMeer o6 einer zusammenh&ngend erl ebbaren Landsc
Vielfalt von Siedlungsu nd Bebauungsf drmen entwickel nf.

! KOOLHAAS, Rem: MelurSenart. In: Arch+ Zeitschrift fiir Architektur und Stadtebau, Nr. 105/106, Arch+ Verlag
GmbH, Aachen 1990, S. 78
2 GARREAU, J., 1991. Edge City: Life on the new frontier. New York: Doubleday
¥ 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, ppi B22.
4 BACCINI, P. and OSWALD, F., 1998Netzstadt: Transdisziplindre Methoden zum Umbau urbaner Systeme.
Ergebnisse aus dem ETFbrschungsprojekt Synoikds Nachhaltigkeit und urbane Gestaltung im Raum Kreuzung
Schweizer MittellandZirich: vdf HochschVerl. an der ETH
® ROWE, Colin: Making a Middle Landscape. MIT Press, Cambridge, Massachusetts 1991
® SIEVERTS, Thomas: Zwischenstadt. Zwischen Ort und Welt, Raum und Zeit, Stadt und Land. 3., verb. und um ein
7Nachw. ergAufl. Braunschweig, Wiesbaden: ViewegguweltFundamente Stadtplanung/Urbanisierung, 118) 1999.
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1997 pragte Charles Waldheineilder gleichnamigen Konferenz und Ausstellung in Chicago den Begriff
des landscape urbanism. Er beschreibt die Praktiken verschiedener Disziplinen, fur welche die Landschaft
im umfassenden Sinne verstandedie Architektur als wichtigstes Planungsinstient im Stadtebau ersetzt

hat. Die Vorstellung der dezentralen, pmstustriellen Stadt riickt den tbriggelassen Raum, also den leeren
Raum, in den Vordergrund. Die Landschaft, so Waldheim, wird damit zur Linse durch welche sich die
zeitgenossische Stadtprasentiert und zum Medium, durch welche sie konstruiert®wird.

Unter landscape urbanism versteht man mit Waldheim demnach eine auf den Zwischenraum fokussiert
Planungsdisziplin, die mit den Raumen zwischen den Geb&uden, mit Infrastruktursystematiitictian
Okosystemen arbeitet. Vor allem im Kontext der Dezentralisation, dem Ausufern der Siedlungsraume unc
der abnehmenden Siedlungsdichte erweisen sich traditionelle Planungsstrategien als unbrauchbar, weil sie
kostenintensiv, zu langsam und awhunflexibel sind, um sich den rasch verdndernden Bedingungen der
heutigen Stadt anpassen zu kdnnen.

Die aktuellen Vertreter des landscape urbanism aus dem Umkreis von Charles Waldheim und James Corn
kritisieren die Unfahigkeit von Architektur und Stédau, koharente und kompetente Erklarungen fir die
zeitgengdssische Stadt anzubieten. Sie stellen dem das Konzept des landscape urbanism gegenuber, bei
die Landschaft als das Organisationselement der Stadt fungieren soll und zusammenh&ngende Struktur
schaffen kann.

Fur James Corner liegt der Ursprung des landscape urbanism in der Kritik der Postmoderne an de
modernistischen Architektur und am modernen Stadt&bBakanntlich warfen ja vor allem Jane Jactbs

und auch Robert Ventdtiden Modernistervor, dass sie mit ihren Ideologien und realisierten Projekten
nicht nur keine sinnstiftenden und lebenswerten 6ffentliche Bereiche schaffen, sondern sogar noch daz
beitragen wiirden, den Prozess der Dezentralisierung massiv zu beschl&unigkem. Postraderne wurden

die Werte der historischen Stadt geradezu wieder neu entdeckt. Werte bzw. Konzepte wie die Stadt de
kurzen Wege, die Bedeutung des durchgehenden Stral3enrasters oder auch das Thema der kontextue
Architektur wurden damals als wesentliclaahtet'® Allerdings konnte auch die Riickbesinnung auf diese
Werte das weitere Ausufern der Stadte nicht verhindern.

Im landscape urbanism wird die Landschaft zum Medium, das nicht nur den Umgang mit temporaren
Situationen, Transformationsund Anpassungspzessen, sondern auch mit deren unterschiedlichen
Intensitaten ermdglicht. Die wahrnehmbare Landschaft erscheint darin nicht nur als das formale Ergebni
fortschreitender Urbanisierung, sondern auch als Modell fiir den Prozess *8ditsifern als er niat nur

die naturgegebenen Bereichen, sondern auch die technischen Infrastrukturen, Industrieflachen und solc
Flachen umfasst, die im Zuge des Wachstums der Stadte entstehen, ist der Begriff von Landschaft in eine
weiteren Sinn zu verstehen. Fir landscapbanism ergeben Freiraum und Landschaft eine Gesamtheit.
Corner stellt fest, dass die verschiedenen Disziplinen der Landschaftsarchitektur, des Stadtebaus und ©
Raumpl anung sich in bestimmten Aspekten dasharadnd e |
f orm of *tendiarent AucheCbrner raumt dem Thema der Landschaft zentrale Bedeutung ein. Die
Verbindung der Begriffe landscape und urbanism in landscape urbanism unterstreicht den Zusammenhar
und die Vielschichtigkeit des Konzet.

RemKoolhaas beschritt diesen Weg schon viel friher. 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 strukturgebenc
Element entfaltet wurde. Koolhaas wollte einesrk der sichi um den immer schneller und haufiger

8 WALDHEIM, Charles: Landscape as Urbanism. In: The Landscape urbanism Reader, Princeton Architectural Press
New York 2006, S. 15

ebd., S. 38

19 JACOBS, Jane: Death and Life of Gréanerican Cities, Vintage Books, New York 1961

1 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, Ne®6York 20
S. 38

“ebd., S. 39

14 CORNER, James: Terra Fluxus. In: The Landscape urbanism Reader, Princeton Architectural Press, New York 200¢
S. 39

“ebd., S. 23

®ebd., S. 23
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wechselnden Anforderungen der Gesellschaft gerecht zu werskémdig verandern und den Bedurfnissen
anpassen konnen sollte. Je starker die VeranderumgsAnpassungsprozesse das Wesen des Parks und
sdne sozialen Angebote bestimmen wirden, desto besser wirde 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 stigif@gfiiber die gesamte Flache einteilte. Diese
Streifen wurden mit unterschiedlichen Inhalten versehen, wobei die Inhalte selbst an verdnderte Bedirfnisse
angepasst und mit neuen Inhalten versehen werden koénnten. Der Park sollte durch die vorgegebene
Infrastruktur organisiert und strukturiert sein und gleichzeitig unterschiedlichen Nutzungsansprichen
gegeniiber offen sefiEs blieb beim Konzept, das Projekt wurde nicht realisiert.

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

Ein weiterer Meilenstein audem Weg zum Konzept des landscape urbanism ist das von Koolhaas im Jahr
1987 erarbeiteten Projekt fir die franzésische Stadt M&&mart. Hier entwickelte Koolhaas seinen Ansatz
der strukturschaffenden Organisation durch Landschaft weiter. In diesemiashang bemerkt er dazu:

ADer Kern unseres Projekts ist ein System von Lee
Zugang zu den urbanen Nutzungen garantieren. Einige Leerraume konservieren Teile der existierenden
Landschaffi'®

Fig. 2: Meln-Sénart. Rem Koolhaas/OMA

o
\\\\.

N

N

Den politischen, kulturellen und finanziellen Unsicherheiten, die bei der Planung einer neuen Stadt gegeben
sind, stellte er ein tragféahiges Gerust zu Verfugung. Die Basis bildeten mehrere, mit einander verwobene
Landschaftsstrén. Die zwischen ihnen liegenden Inseln waren fur den Bau der Stadtviertel vorgesehen.

Welche architektonische, stadtebauliche Auspragung diese Inseln auch immer bekommen wirden, mit der

" WALDHEIM, Charles: Landscape as Urbanism. In: WALDHEIM, Charles ed.: The Landschprism Reader,
Princeton Architectural Press, New York 2006, Seite 40

18 KOOLHAAS, Rem: MelurSenart. In: Arch+ Zeitschrift fiir Architektur und Stadtebau, Nr. 105/106, Arch+ Verlag
GmbH, Aachen 1990, Seite 79
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Zeit wirde durch die vorgegebene Landschaft als VerbindungselermentS¢éadt werden, die auf
Unsicherheiten und den standigen Wandlungsprozessen reagieren konne.

Koolhaas war damit einer der ersten, der den landschaftsorientierten Entwurfsansatz im Rahmen eine
Stadtentwicklungsprojektes anwandte. Seit den 1990er Jaleteten auch andere Entwurfsburos diese
Ansatze fort. Das niederlandische Biro West8 mit ihren vielschichtigen Projekten, wie auch das Schweize
BuUro Latz und Partner, die fur Projekte im Rahmen der Entwicklung des IBA Emscherparkes (D)
verantworlich zeichen, kdnnen 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
europaischen Kontext zunehmend an Bedeutung gewinnt und aus diesehgpenkt stellt sich die Frage,

ob das theoretische Konzept des landscape urbanism auch dazu geeignet ist, dem durch die alpine Bergw
stark gepragten und immer starker urbanisierten Raum Tirol eine neue planerische Perspektive geben
koénnen, die miden wechselnden lokalen und globalen Einflussfaktoren produktiver umgehen kann, als es
bisherige Planungsinstrumente konnen.

4 RESTRAUM TIROL

Zur Uberpriufung der These, dass sich landschaftsorientierte Ansatze zur Analyse und Lésung der Problen
dieses Raunsebesonders eignen, wurde ein Ausschnitt des Inntales in Tirol (Osterreich) ausgewahlt, in derr
der Prozess der Urbanisierung zu einem mittlerweile unklaren Siedlungsbild gefiihrt hat. Das
Untersuchungsgebiet liegt zwischen dem 6stlichen Rand der Stadtucksind der etwa 15 km davon
entfernten Gemeinde Wattens. Auf Grund seiner Nahe zu Innsbruck und seiner Einbettung in die
eindrucksvolle Bergwelt Tirols gilt dies®aum als besonders attraktiv.

Deutschland r/\ﬁw

Projektgebiet

'
Nordtirol ~ *======* A

Schweiz Italien

Fig. 3: Projektgebiet

Bei der Untersuchung des Projektgabs kamen mehrere Forschungsmethoden und Auswertungswerkzeuge
zur Anwendung. Neben der quantitativen Auswertung statistischer Daten wurden historische und aktuells
Luftbilder ausgewertet und die Veranderungen grafisch markiert. Wahrend des Untersudtnangsze
fanden mehrfach Begehungen innerhalb des Projektgebietes statt, die mittels Fotografien dokumentie
wurden. Zu den Fragen der strategischen Ansatze fur die raumliche Entwicklung der Gemeinden wurden di
Ortlichen Raumordnungskonzepte ausgeweBgt.erhobenen Daten bildeten die Grundlage fiir den daran
anschlielenden Schritt der Anwendung des Konzeptes des landscape urbanism im Rahmen ein
Konzeptentwurfes fur ein rAumliches Entwicklungskonzept fur die Projektregion.

Das Inntal insgesamt ist délauptsiedlungsraum Tirols. Die siedlungsrdumliche Entwicklung dieses Tales
hangt eng mit der Entwicklung der gesamten Region zusammen und dem damit verbundenen Wandel vo
landwirtschaftlich geprdgten Raum hin zu einem Raum der heute von den Anforderdegen
Dienstleistungsgesellschaft gepréagt ist.

Der Prozess der fortschreitenden Urbanisierung wird vor allem durch die steigende Bevdlkerungszahl (1951
27.781 EW; 2012: 53.635 EXMm Untersuchungsraum) und den steigenden Raumanspriichen der Menschen
deutlich. Alleine im Zeitraum zwischen 1993 und 2012 wurden im Projektgebiet 1026 Gebaude mit
Wohnungen errichté AuRerdem erfolgte ein massiver gesellschaftlicher Wandel von einer bauerlich
gepragten Gesellschaft hin zur Dienstleistungsgesellschaft. Ebenderfusbau der Mobilitatsachsen im

19 Statistik Austria, VolkszahlungsergebnissttiStik der Standesfélle, Datenbank POPREG
20 Statistik Austria, Wohnbaustatistik
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Unterinntal T hier ist vor allem die Inntalautobahn zu erwahrieund die massive Ausbreitung der
Gewerbegebietsflachen unverkennbar Spuren hinterlassen.

Anhand der Auswertung historischer Luftbilder werden die Auswigen dieser Entwicklung deutlich
sichtbar. Der Vergleich lasst unmissverstandlich erkennen, dass in 1950er und 1960er Jahren noch relativ
kompakte Siedlungsraume zu finden waren, wéahrend wir heute auf Siedlungsrdume stofRen, in denen die
Ortschaften miteiander 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 Mobilitatsgrad hat zu dieser heute voehande
Siedlungsstruktur gefihrt. Ebenso haben aber auch die Entwicklungen entlang der Hauptmobilitatsachsen
dazu beigetragen, dass sich der bebaute Raum massiv ausweitete. Hier wurden die Gewerbeflachen stetig
ausgeweitet und so nehmen diese heute grol3aécBerdes 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 immerchoebesi

Flachen fur die Ansiedlung von Unternehmen bereitzustellen. So ist mittlerweile ein fragmentierter Raum
entstanden, in dem die urspringlichen Ortszentren nur mehr zum Teil als solche ablesbar sind. Viele
Funktionen, die bis vor kurzem noch im Osgk lagen, sind heute entweder entlang der Mobilitatsachsen
angesiedelt oder im gasiten Raum verteilt zu finden.

1950

1980

2012

Fig. 4: Luftbildauswertung 1950, 1980, 2012

Auch die landwirtschaftlichen Flachen haben ihren Bedeutungsgehalt im Laufe der Zeit veRnddgen

diese Flachen auf Grund ihres flachenmalfigen Anteils lange Zeit das Inntal, so werden diese Gebiete heute
von der Bevdlkerung oftmals nur mehr noch als Restflachen betrachtet. Diese Restflachen werden zwar
landwirtschaftlich hochinfrastrukturellegtzt und auch gewinnbringend bewirtschaftet, bei entsprechender
Nachfrage und Druck werden sie aber stiickchenweise immer weiter in bebaubares Gebiet umgewidmet.

Dieser Umwidmungsprozess erfolgt meist unter dem Gesichtspunkt, dass die Bebauung hainaeddin
Einnahmen bringt als eine weitere landwirtschaftliche Nutzung. Das Ergebnis ist ein durch hunderte von
Einzelentscheidungen gepragter Raum, in dem viele der vorhandenen rdumlichen Qualitaten, wie
beispielsweise differenzierte Siedlungad Naturdume sowie abwechselnde Raumsequenzen tendenziell zu
verschwinden drohen oder sogar teilweise sdiio immer verschwunden sind.
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Wohngebiete Gewerbegebiete Griinrdume

~ \ F Y \.*.

Fig. 5: raumliche Funktionsverteilung

Die Steuerung der raumlichen Entwicklung des Inntals passiert vor allem auf Gemenele&lie
raumlichen Uberlegungen dazu werden zum GroRteil aus dieser Sicht erarbeitet und umgesetzt. Der an si
richtige Ansatz, dass lokal gebundenes Wissen wichtig ist, um auf die vor Ort Gegebenheiten reagieren z
koénnen, flhrt aber auch zu gewisseol®emen. Die Anzahl der Gemeinden, deren Planungen sich auf die
Gesamtstruktur auswirken, sagt alles: 279 Gemeinden entscheiden dartber, wie die raumliche Entwicklun
Tirols aussehen soll.

Im Rahmen von Ortlichen Raumordnungskonzepten sind die Gemeimsdétlich verpflichtet, ihre
zukinftige Entwicklung zu reflektieren und sie missen dazu alle 10 Jahre strategische Ansatze fir di
weitere Entwicklung erarbeiten. Diese Ortlichen Raumordnungskonzepte miissen auch von der zustandige
Landesbehorde bewilligt eden. Der an sich richtige Ansatz, die Entwicklung der einzelnen Gemeinden
uber lokal gebundenes Wissens zu steuern, hat aber auch Nachteile. Die Ortlichen Raumordnungskonzey
betrachten namlich jeweils nur das Gebiet innerhalb der jeweils eigenen @Gegreimzen.
Gemeindelibergreifende Uberlegungen spielen dabei so gut wie keine Rolle. Verstarkt wird dieses Probler
dadurch, dass die jeweiligen Gemeinden meistens unterschiedliche Planungsbiros mit der Erarbeitung d
Ortlichen Raumentwicklungskonzepte biteagen. So weiR die eine Gemeinde nicht, was die
Nachbargemeinde plant. Deutlich wird dies beispielsweise bei der Auswertung der aneinander grenzende
Gemeinden Wattens und Fritzens, die innerhalb des Projektgebietes liegen. Obwohl in Fritzens eir
Regiondbahnhof liegt, an dem taglich allein 42 Ziige halten die von hier nach Innsbruck fahren und die
Gemeinde Wattens keine 100m von diesem Bahnhof entfernt auf der anderen Seite des Flusses Inn lie
steht im Ortlichen Raumentwicklungskonzept, dass Watteims ®fentliches Personennahverkehrsystem
(OPNV) besitzt und deshalb die StraBen weiter ausgebaut werderf5ollen.

Um dem rein auf sich selbst bezogenen Planungsansatz der Gemeinden entgegenzuwirken ist im Jahr 2C
von Seiten der Tiroler Landesregierung dildung von insgesamt 36 Planungsverbéanden (sowie einem
eigenen Planungsverband fir Innsbruck) beschlossen worden. Ein solcher Planungsverband wird durch d
Zusammenschluss mehrerer Gemeinden gebildet. Aufgabe der Planungsverbande ist es an aey \Enstellu
Regionalprogrammen unghlanen mitzuarbeiten. Gleichzeitig sollen die Organe der Planungsverbénde die
Gemeinden in Angelegenheiten der Oortlichen Raumordnung unterstitzen. Eine zusatzliche fachliche
Betreuung der Planungsverbande erfolgt durch dienligh zustandigen Sachverstandigen fir Ortliche
Raumordnung der Abteilung Landesentwicklung und Zukunftsstrategie des Landé$ Tirol.

Dieses Instrument der Planungsverbande ist ein wesentliches Instrument zur Erarbeitung regionale
Entwicklungsansatze. Bsird jedoch nicht in dem Ausmald eingesetzt, wie dies sinnvoll ware. Vielerorts
existieren die Planungsverbande (fast) nur auf dem Papier. Uberlegungen, die iiber die Entwicklung vo
gemeinsamen Altenheimen und gemeinsamen Sportstatten hinausgehen, wendemgestellt. Ideen und
Konzepte fur eine gesamthafte raumlichen Entwicklung werden tberhaupt nicht erértert.

2 Ortliches Raumordnungskonzept der Gemeinde Wattens, 2012
2 TIROLER LANDESREGIERUNG,
http://www.tirol.gv.at/themen/landesentwicklung/raumordnung/regioro/planungsverbaabgerufen am 26.2.2013)
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Alpine StadiLandschaften. Beobachtungen zur Rolle von Freirdumen im Tiroler Inntal aus Sicht des Landscape Urbanism

5 ALPINE LANDSCAPE URB ANISM

Es wurde deshalb der Versuch unternommen im Sinne des landscape urbanism das Projektgebiet zu
betrachten und dazu eifonzeptentwurf fur ein raumliches Entwicklungskonzept erarbeitet. Anhand dieses
Entwurfes wird deutlich, dass die heute vorhandenen Siedlungsraume nicht von landschaftlichen Restrdumen
umgeben sind. Vielmehr bieten diese Freirdume gemeinsam mit den imv@egwandenen Mobilitatslinien
(Autobahn, Eisenbahn, Bundesind LandesstrafRen), dem Fluss Inn, wie auch unter Beachtung der
Topografie des Raumes eine freiraumbasierte Struktur, die in weiterer Folge als tragfahiges Gertst fir den
planerischen Umgang deegion dienen kann.

Damit die heute noch vorhandenen raumlichen Potentiale des Inntales auch noch fir kiinftige Generationen
zur Verfigung stehen, erscheint ein Paradigmenwechsel unumganglich. Es ist dringend geboten, die Rolle
der raumlichen Entwicklung awsner neuen Perspektive heraus zu denken. Das Thema der Landschaft kann
daftr der Schlissel sein. Die Landschaft Tirols muss im umfassenderen Sinn des landscape urbanism
verstanden werden.

Fig. 6: Inntal Parks

Die Grunraume sind gemeinsam mit den vadenen Infrastrukturen, den Siedlungsraumen und den Bergen

als Landschaft zu verstehen. Erst durch dieses umfassende Verstéandnis von Landschaft werden die neuen
raumlichen Potentiale der Region deutlich. Aus dieser Perspektive sind Griinraume namlictenichit Anur A
landwirtschaftliche Restflachen, die zwischen den Siedlungsgebieten liegen. Stattdessen hat aus der
Perspektive des landscape urbanism das Inntal viel mehr mit RAumen wie dem Ruhrgebiet oder auch der
niederlandischen Randstad gemeinsam als bisingenommen. Die landwirtschaftlich genutzten und
ungenutzten Flachen kdnnen als die Tiroler Variante des Parc de la Villette betrachtet werden. Sie sind die
zukinftigen Parkanlagen (Inntal Parks) eines urbanisierten Inntales und bilden so eine tr&gfidktigebei

der weiter fortschreitenden Urbanisieguehes Inntales.
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Wolfgang Andexlinger

Fig. 7: Inntal Parks
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Alte Terre 7 Aree agricole di versante, nuovi modelli di sviluppo
Stefania Stanisai

(Research Fellow Stefania Staniscia, Universita degli Studi di Trento, DICBAMITN, Via Mesiano, 77, 38123 Trento,
stefania.staniscia@ing.unitn.it)

1 ABSTRACT
1 AMani festo per | bredattoiad Asipgo ael 20@fa tilevareM castecangmia, 0
ambiental.i e sociali prodotti dal |l 6abbandono del

oltre che di sguardo nei confronti di queste regioni. | territori montati e rurali possono essere considerat
come portatori di nuovinodelli di sviluppo che si basano su filiere innovative e orientate ai temi della green
economy, luoghi di nuove opportunita economiche e sociali. Ma cid potra avvenire solo cambiando i modelli

di ri ferimento. Sono necesssvairliu plpéoe ntarnacdiipzai zoi noanl ee
un modell o che metta al centro | a qualit”™ e |a
attento alle questioni ambiental.i e che I pgerleras
trasformazi oni del |l e aree agr i dedmeissibmato daflar Psomintia e «

Autonoma di Trento al gruppo guidato dallo studio RicciSpaini Architetti Associativalnella direzione
appena tratteggiata. Il paperepenta 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 & corrisposto ifogressivo abbandono della montagna e dei territori rurali meno
accessibili. (...) E arrivato il momento di invertire questo processo, facendo della montagna e dello spazi
rural e i fattori di un nuovo svVv monagng ® allddspdzid rurklé a |
come straordinarie risorse per il rilancio di processi di crescita nazionale basati sulle filiere piu innovative €
promettenti anche dal punto di vista economico. (...) Questo significa, percid, un cambiamento di prospettiv:
nel guardare al ruolo della montagna e dello spazio rurale. Da aree marginali, a localita centrali di un nuovi
modello di sviluppo. Da luoghi di abbandono, a nuovi spazi di opportunitd economica e sociale. Da
condizioni di arretratezza che chiedono compeimi economiche, a fattori di modernizzazione in grado di
produrre servizi di mercato a domanda pagante. Da modelli insediativi in concorrenza con i sistemi urbani ¢
metropolitani, alle complementarita ambientali, energetiche, sociali.”

AMani f estvd | pueprpol @el l a Montagnaodo, Asiago 2009

Il Manifesto é la chiara espressione di una tendenza in atto negli ultimi anni in ambito economico, sociale ¢
territoriale a riconsiderare il ruolo delle regioni marginali, siano esse montane o rurali. L'ideassqttesta
tendenza € che questi territori possano diventare, e che in parte gia lo siano, fattori di un nuovo modello ¢
sviluppo costituendo spazio di accoglienza e di incubazione per la filiera di quelle economie che si fondan:
sui nuovi paradigmi emerggénambiente, sostenibilita, identita, qualita, equita. E le possibilith sono molte,
basti pensare a: fonti rinnovabili di energia, riduzioni di emissioni di carbonio, produzioni alimentari tipiche
e/o biologiche, turismo culturale o naturalistico, funziooreative e sociali sul modello dei grandi parchi
urbani, bieedilizia, sistemi di trasporto sostenibile, sviluppo intensivo di servizi alle persone e alle imprese
basati sulle Ict.

"Tra la sfera indebolita dello stat@mzione e lo spazio finito dei &sni 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." Cosi B20@@)i (
spiega I'emergere dei territori marginali che secondo Rullani (2009) "non sono tanto importanti per il pesc
oggettivo che (per ora) hanno, quanto per la loro capacita di prefigurare un futuro diverso da quello a cui c
ha finora abituato la lunga sta della modernita industriale che oggi € in crisi".

| territori marginali, considerati anticiclici rispetto alla grande congiuntura negativa dei centri urbani e
metropolitani, si configurano cosi come nuove nicchie di produzione per la green econonpoteoziale
di crescita é tanto piu elevato quanto piu, rigettando il modello di crescita finora dominante, € orientato vers
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quell 6insi eme di attivit”™ a elevato contenuto di c
economico la riprodzione delle risorsé naturali, energetiche, socidlinecessarie allo sviluppo stesso.

3 CONVENZIONE DELLE AL PlI'T PROTOCOLLO AGRICOLTU RA DI MONTAGNA

Léagricoltura di mont agna, se si mantiene questo
u ratbivitd a elevato contenuto di conoscenze nella quale si riconoscono valori paesaggistici, culturali e
ambientali da preservare, incentivare e riprodurre.

Anche la Convenzione delle Algi riconosce questi valori e la necessita di un impegno per la sua
spravvivenza. Nell darticolo 2 in cui S i obbligano
prevenzione, della cooperazione e della responsabilita di chi causa danni ambientali, assicurano una politica
globale per la conservazione e la pratee delle Alpi, tenendo equamente conto degli interessi di tutti i

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

i n maniera responsabile e durevolpar@agftAfb. 22 sObil et
raggiungimento dell'obiettivo di cui al paragrafo 1, le Patthntraenti prenderanno misure adeguate in
particol are nei seguent.ii campi o (Art. 2 Obiettiwvi

| 6 a g raidictmrtagna.

Ne l di cembre del 1994 a Chamb®ry, viene firmato il
tratta di un documento molto importante che trova
svolto dall 6&at ttievirti'toagmoi @adlpa nme e del contributo
un'adeguata densita di insediamenti, all'approvvigionamento alimentare della popolazione, alla produzione di
prodotti tipici di qualita, alla conservazione e alla cura del mgmgsaruralei tra l'altro per la sua

valorizzazione turisticé, alla difesa del suol o contro erosioni
Preambolo, da un lato, si riconosce la grande utilita che le attivitd agricole hanno ai fini della tutela
dedmldi ente e del paesaggi o e, dal |l 6altr o, S i evid

agricoltori nelle zone montane presentano molte difficoltd a causa delle caratteristiche geomorfologiche e
climatiche dei territori. Per garantire la permeaza 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, dyuin, la finalit? fidi cConsEe
I'agricoltura di montagna adatta ai siti e compatibile con I'ambiente, in modo che venga riconosciuto e
garantito nel tempo il suo contributo sostanziale: alla permanenza della popolazione e al mantehimento d
attivita economiche sostenibili,specie mediante la produzione di prodatti tipici di qualita, alla salvaguardia

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

valore ricreativo del paesaggi nat ur al e e rur al e, nonch® alla cultu
Quell o che viene pi% volte rimarcato nel Protocol |
proprio questi i termini che ricorrono maggiormente nel documeo . Léagricoltura <che
incentivata  unbagricoltura fiadeguata ai |l uoghi e
Obietti vi generali. Paragrafo 2) in cui S i svol ge.
integrare nelldattivit?@ agro/ pastorale vera- e prof

ambientale, paesaggistico e culturale.

4 AFONDO PER | GI BAESAG

Nel quadr o di guesta pi%¥% ampi a r pinolsiecsllsca @amigercas ul | 6 a
progettuale Al ndicazioni met odol ogi che per | e tras
tecniche produttiveo che |l a Provincia Autonoma di
riqualificazione degl i nsedi ament i storici e del paesaggi o0 (

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

! Questo primo paragrafo & una rielaborazione di una parte del saggio: S. Staniscia, C. Ricci, M. Ricci, C. Rizzi (2011).
Il paesaggio rurale dentro un obiettivo di qualita. PLANUM, vol. 23, ISSN: -DE23

2 Trattato di diritto inérnazionale sottoscritto a Salisburgo il 7 novembre 1991 dagli 8 Stati &lpinstria, Francia,
Germania, Italia, Liechtenstein, Monaco, Slovenia e Svizkeea dal | 6 Un i b precesdd Wi ratifice si &
concluso il 27 marzo 2000.
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Stefania Staniscia

storici, e la conservazione e la tutela del paesaggio; e desdirfatanziare sia interventi di recupero del
patrimonio edilizio, pubblico e privato, sia attivita di conservazione e ripristino del paesaggio, alla scala
puntuale e territoriale.

E per attivare il FP che nel novembre 2010 il Servizio Urbanistica e TwkeRadsaggio della PAT indice

un bando per la presentazione di studi e proposte progettuali relativi ad alcuni temi individuati dalla Giunta
Provinciale. Lo scopo degl:i incari chi ~ Adi dec
add cune tematiche particolarmente rilevantlil nel
concorso® vede vincitori otto gruppi di ricerch spesso numerosi, molto compositi e interdisciplinari, in
alcuni casi prowvisti di consulenti di famatérnazionalé 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 multidisciplingiidato da RicciSpairrchitetti Associati srl.

Il bando per la presentazione degli studi contiene un allegato attraverso il quale vengono meglio definiti |
contenuti dei progetti e deglii studi me s s i a ¢
esclusivamente pa-visibilista ed estetizzante. Si riconosce il valore patrimoniale, culturale e identitario
delle AAV i in particolare delle zone terrazzate frutto della cosiddetta agricoltura éreisariconoscono i

rischi ai quali sono sottoposte a causa delle ewsigenzé per esempio la meccanizzazione e la variazione
delle tecniche colturali e dei cambiamenti climatici. Si tratta di fattori di trasformazione che incidono
profondamente sugli aspetti visivi e percettivi ed & questa la maggiore preoccupalilnerdmittenza che

consider a Aii mportante conservare al cuni paesag
culturale, agendo con regole, con i ntnsimtdsijsichiede c on
al gruppo dilavo o d i individuare | e AAV maggi ormente s

valutarne le relazioni rispetto al contesto paesaggistico e di definire strumenti per il governo della loro
trasformazione e fdper as s i cpagsaggistica complessiaan dele preidattie n
versanti o.

5 LA RICERCA ALPTER

Le aree agricole terrazzate sono state gia oggetto di un lavoro importante e ampio che ha fatto il punto del
situazione in tutto | édarco al peélnlod ari diofinmadiafyidat a¢
programma | nt er r e {che avevB coesopiettizvo |a deflikzigné di una metodologia per

il rilievo dei terrazzamenti, lo studio di tecnologie e modelli gestionali specifici e la realizzazione di alcuni
esanpi di recupero produttivo. Questa ricerca, innanzitutto, dimostra che quello terrazzato € un paesaggi
ricorrente ed emblematico del contesto alpino che ha vissuto fasi alterne di sviluppo e declino e che si trov:
in questo momento, in una fase di de@bbandono prodotto dai cambiamenti delle condizioni economiche,
culturali e ambientali. Di fronte, perd, a questi paesaggi storici non pud che porsi il problema di definire
strategie di restauro e recupero che vedono nel carattere integrato delleepoliteh del | e azi
possibilita di sostenibilita e di efficacia degli interventi.

® Dal documental i af fidamento di incarico dello studio alla |
i Corso di Laurea Edilérchitettura.

“ 1l Bando per la presentazione degli studi & stato approvato dal Servizio Urbanistica e Tutela del Paesagdi® del
nell éottobre del 2010. La Commi ssione tecnica di wvalu
Dott. Pier Giorgio Mattei presidente (PAT), Arch. Angiola Turella (PAT), Arch. Giorgio Tecilla (PAT), Arch. Furio
Sembianti (PAY), 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 Commissioreniea di valutazione si € 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.

®> Gruppo composto da: Arch. Filippo Spaini (coordinatore della riceRm)f. Arch. Mosé Ricci (consulente per la
pianificazione urbanistica e paesaggistica), Arch. Maddalena Ferretti (esperto in progettazione), Arch. Chiara Rizz
(esperto in progettazione ambientale), Arch. Stefania Staniscia (esperto in progettaziongigimada Arch.
Francesco Pontalti (esperto dell 6architettura e del t
Dott.ssa Chiara Bragagnolo (consulente in ingegneria ambientale, pianificazione del territorio e valutazional@ambien
strategica), Dott. Cristiano Belloni (consulente geologo), Dott. Alberto Gelmetti (consulente agronomo).
®Allegato A fADeterminazione dei contenuti dei proget:
2880 del 31 ottobre 2008 fii n i del |l 6affi damento degl: i ncarichi.o
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1 tema sotteso a tutte | e sperimentazioni proget:t
modi e le esigenze del vivere, del lavorare e, soprattiten)] | 6 abi t are contemporaneo |
costosa e faticosa gestione come quello delle aree terrazzate. Il riconoscimento di valenze territoriali, come la
difesa dal rischio idrogeologico, la tutela della biodiversita e della sostenibilidagdegtti territoriali, sono

i ndi spensabili ma non sufficienti per favorire | 0a
paesaggi .o (Fontanari, Patassini, 2008) Le soluzi
n el |ith dinMipter sono, innanzitutto, il coinvolgimento delle comunita locali e, in secondo luogo,

| 6i ntegrazione tra i1 progettovers ¢ proprioelcune formeedsireeantive, nornea mp o
di governo del territorio e di intervento sugliifed 1. 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 comporilti princi
Da un lato un lavoro di conoscenza delle caratteristiche e dei Valdiricarattere storico, ecologico

ambientale, sockeconomico, estetiepercettivoi d i guest. paesaggi singolari,
delle componenti di progetto e degttori che saranno coinvolti dentro una visione progettuale coerente con
gl i obiettiwvi di sal vaguardia e tutela insieme ad

finalita di tipo operativo.

6 AREE AGRICOLE DI VER SANTE TRENTINE

E a patire da questo contesto teorico di riferimento che muove la ricerca sulle aree agricole di versante. I
lavoro viene strutturato prevalentemente come un contributo teoetedologico e non unicamente come
proposta di soluzioni progettuali specifichetelina delle AAV, come dimostra lo studio Alpter, &€ 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 pigettdtorio. Per questa
ragione l'approccio alla ricerca € di tipo multidisciplinérée numerose figure professionali presenti nel
gruppo e le competenze specifiche lo testimonidn@ integrato, cosi come emerso anche dalle
sperimentazioni di Alpter.

Loobiettivo del l avoro di ricerca  di individuar
stanno investendo | e AAV trentine e che, spesso,
studio segue un percorso metodologico chiéepdal 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 incemtipazigarantirne la
fattibilita.

Il paesaggio €& una risorsaculturale, naturale ed economicain bene patrimoniale da tutelare, valorizzare e
gestire, ma €&, allo stesso tempo, sottoposto a forti pressioni che costituiscono fattori di trasformazione spes
insostenibili e incoerenti con la matrice consolidata del paesaggio. Negli ultimi anni si € venuta a creare una
profonda separazione tra tutelanservazione del paesaggio e gestipia@ificazione dello stesso. Lo studio

sulle AAV tenta di individuareina modalita per superare questa separazione con la proposta di un metodo
che e in grado di stabilire, in modo quasi matematico, una sorta di gradiente degli interventi e delle priorita.

Quello che piu interessa, in questa sede, € l'aspetto metodologficiegico ed € 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 dlavoro per gli interventi di pianificazione sul paesaggio. All'attivita di identificazione dei
paesaggi hazionali e alla successiva valutazione degli stessi, "tenendo conto dei valori specifici che sono loro
attribuiti dai soggetti e dalle popolazioniteénessate”, segue la fase della definizione "degli obiettivi di
gualita paesaggistica riguardanti i paesaggi individuati e valutati" che porta, infine, all'attivazione di
"strumenti di intervento volti alla salvaguardia, alla gestione e/o alla pianifitadiei 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
delliiter nei tre mmenti fondamentali: identificazione, valutazione e definizione degli obiettivi di qualita. E
interessante, pero, notare che all'articolo 143 Piano Paesaggistico l'aspetto estimativo viene declinato in
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termini di valutazione della vulnerabilita e del riscHnfatti, 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 vulb#ita del paesaggio".

Diventa, quindi, necessarioai fini degli interventi di pianificazione sul paesaggiaotarsi di metodi e
strumenti, teorici e operativi, di valutazione che richiedono I'uso di indicatori qualitativi e quantitativi, ossia
di paranetri in grado di descrivere il paesaggio nella sua dimensione ambientale,-stiticale, estetico
percettiva, territoriale ed economica. Se l'Inghilterra e la Scozia hanno una tradizione nel Landscap:
Character Assessment, altri Stati, quali ad esetap@ermania, hanno mutuato l'approccio alla valutazione
del paesaggio dalle scienze ambientali che gia dai primi anni '90 elaboravano strumenti per I'Ecological Ris
Assessment L'ltalia, come noto, ha una tradizione molto forte nella tutela del patiinmuilturale, ed & da
questa che si & avviato il tentativo di costruire un metodo per I'analisi del rischio del paesaggio.

Con la Legge n. 84 del 19 aprile 1990 "Piano organico di inventariazione, catalogazione ed elaborazion
della carta del rischio ddéieni culturali" si affida all'lstituto Centrale del Restauro (ISCR) la responsabilita
scientifica di el aborare | a carta "per | d0anali s
attuazione di interventi atti a ridurre i possibili fattali pericolosita ambientale e antropica sui beni
cultwurali.o (Ricci, 2003; p. 145) 11 rischio vi
connessa a circostanze pit 0 meno prevedibili ed € espresso in funzione di tre fattori: sgarieolo
vulnerabilitai | a presenza o |l a probabilit”™ che si ver i fi
ad essere danneggidt@ attribuzione di valore al bene.

L'attivita dell'lSCR, ad oggi, ha prodotto un Sistema Informativo Territodella Carta del Rischio che
costituisce il pi ampio sistema di banche dati riguardanti un grande numero di beni distribuiti sull'intero
territorio nazionale. Si tratta, pero, di uno strumento che non fornisce un indice di rischio bensi un indice d
sola vulnerabilitd; la sperimentazione finora condotta si &, infatti, limitata a definire il grado di rischio
attraverso processi di sovrapposizione tematica e non attraverso operazioni di interazione tra i dati c
vulnerabilita e di pericolosita.

6.2 Rischiopaegaggio

La ricerca #AFattori di ri schio ed el eme2002iperd i

| 61 SCR e per il Ministero per i Beni e |l e Attiv
Carta del Rischio, elaborata perpiatrimonio culturale, ai temi del paesaggio. Si tratta di estendere la
filosofia della prevenzione, propria dell éappro
implicazioni conseguenti in termini di monitoraggio dello stato di consemazi®l bene. Se, quindi, il
paesaggio  assimilato al patrimonio culturale,
definito dal gruppo di ricerca, i mp biicaneelladione, v a |
alterazione o di perditdi integritai del bene paesaggio. Il metodo indaga, quindi, la possibilita di definire,
in modo #Acertoo, [ rapporti tra conservazione d
territoriale in cui i | efnieenlee poliiche di ioteneritoi ezaz asientare gli  a
i nvesti ment. tenendo conto sia delle risorse ch
del Ri schi o si gioca tutta nell a poenzidd behei Ib&ltri d i
termini non é possibile parlare di pericolo di compromissione dei paesaggi locali se non e chiaro il valore ¢
rischioo (Ricci, 2003; p. 36).

Questo metodo e stato applicato gia in alcuni casi, per esempio per la costruzionetdedi@ cachio per i
paesaggi vitivinicoli di Langh®oero e Monferrato (Bertini et al., 2011).

6.3 Struttura della ricerca

La ricerca per | 61 SCR fa da riferimento fondamen
sforzo fatto, nel corso dalricerca sulle AAV, é 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

" "Landscape indicators have only recently been used in the field of analysis and for the assessment of territoria
transformation. These indicators derive from more consolidated and structured models, referrimgotumental
indicators in general" (Bottero, 2011; p. 15).
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che coniughino tutela, valorizzazione e costruzidnauovi 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 da una
definizione di AAV e ne descrive gli elementi caratteristici. eaada costituisce un censimento delle AAV

del | 6i nt eirsidrattp debavfasendi ideatificazioie a questa fase segue | be
dei valori e di quella dei rischi; € questo il nucleo centrale della ricerca perché é attraesteadge mappe

che vengono definite le cinque aree sensibili, oggetto della quarta fase di approfondimento analitico. La
quinta e costituita dalle strategie di intervento. La sesta, infine, dai progetti pilota in cui vengono declinate le
tattiche locali, mterventi puntuali da applicare ai diversi contesti.

6.3.1 Definizioni

AAYV non  una definizione che corrisponde a unodent
a livello di strumenti urbanistici locali. AAV e una definizione di nuovo coni @liale lo studio ha avuto il

compito di associare un corrispettivo in termini geografico/territoriali. Questo € stato, quindi, il primo

i mpegno: di stinguer e, nell dambito dell e aree agri
Queste son@o onnot ate dalla convergenza/concorso di al c
pendenza, la presenza di opere di sistemazione del terreno e di manufatiri a secco, il sistema di
accessibilita, il sistema di gestione delle acque, i nztig gli elementi accessori connessi alla coltivazione

T, alcune specifiche caratteristiche agronomiche, paesaggistiche e colturali.

Una volta definite le AAV, sono state descritte le tendenze in atto che ne stanno determinando la
trasformazionei in paticolare i processi di abbandono e di hollgming i. Le dinamiche di
trasformazione sono l ette i n continuit? con | 6ev
ricostruita, per tratti salienti, soprattutto leggendo la relazione tra atipyitdola e struttura del paesaggio.

AG19 ALTOGARDA E LEDRO | 'TENNO GOLA- GAVAZZO-COLONIA- PIAZZE

INQUADRAMENTO GENERALE
Camunith di Valle siTinternc alls provinga trenting

Legenda

|7 Colture agricole eterogenee

[ Cotture agricole eteragenee - orti o vivai
W Fruttesi e frutti minori

o w100

LOCALIZZAZIONE AV alliatemo della Comuniti o Valle.

CARATTERISTICHE DIMENSIONALI GENERALI

Incolti vegetati Estensiane nike
W otivesi Superficie colthvata 46ah
Quota mamima 101m

W seminativi

Quota minima 105m

o 200 0 B vigret 0 o w0 | | Pendenzamedia a21%
Esposizone sue

NOTE_ 1 oamments, muri o secca, Rischl:

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. Etato 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 ideiotife la probabile distribuzione territoriale delle
AAV sulla base di alcuni criteri significativi altitudine, pendenza, esposizione del versante, uso delisuolo
Questa operazione é servita a escludere dal rilievo sul campo interi territori dovareentd improbabile

la presenza di AAV.

Sono state censite oltre 200 AAV, ogni area € stata identificata e descritta attraverso una cosiddatta

large con riferimento alla scala della lettiiraLa scheda fornisce informazioni rispetto alla localzane

del | 6ar ea, al | e c areaténsiane, isuperficie bodtivatal iquoa nMmassiman @& minima,
pendenza media ed esposizidnalle condizioni orografiche, paesaggistiche, di uso del suolo e di visibilita,
allo stato di conservazioriein uso, in trasformazione, in abbandaonoLa scheda €, inoltre, corredata da
documenti fotografici che mostrano | a qualit”™ de

6.3.3 Valori e rischi del paesaggio delle AAV

Una volta identificate e descritte le AAV risultacessaria 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 € il risultato della combinazione del valmoogico, paesaggistico e
produttivo. La carta dei rischi, invece, prende in considerazione i rischi: stttitturale, ambientale e
antropico. Val ori e rischi aggregat.i sono il roi

dato sintgto facilmente valutabile per ogni AAV.

AAV
RISCHIO
High

AAV

VALORE
m Hioh
Low
ML Jommn

Fig. 2: Mappa del valore aggregato e mappa del rischio aggregato

6.3.4 Apparato analitico | Contesti locali

La lettura critica dei valorimedic or ri spondent i all a media ar ietamet i
singolaared associ at i a ogni AAV ha consentito |l a val
in termini di rischi che corrono e di valori, piu 0 meno alti, da preservare. Questa lettura ha, quindi,
consentito | &i ndareeidefinita sensibiff ehe dono oggetto gliuum approfondimento
analitico e progettuale. Si tratta di quelle aree che presentano una combinazione di maggiore rischio
maggior valore, alle quali, gui ndi se pe &avwtela e pefil@ s s
val ori zZzazione. 0

Le aree sensibili vengono descritte dalle cosiddette schede medium, attraverso disegni, mappe, fotografie
schemi che danno indicazioni sulle caratteristiche genératiformazioni di tipo qualguantitativo i

sull uso del suol o, sull e condi zioni di visibild@
variazioni stagionali, sui valori e sui rischi specifici.

8Con questo termine non si fa riferimento alla de
prevenzione dall édinquinamento e di ri sanamentoo (
° Tratto dalla Relazione Generale del lavoro di ricerca.

fini
Ar t
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Fig. 3: Un esempio di scheda mediuiroaratteristiche generali
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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
muovono su tre indirizzi principali: incrementare la tuielu manufatti e colturé, incrementare il turismo

i creazione di un si stema per | 6 0os piit iackementare ki f f
sostenibilitai d e i Ssi st emi di produzi oniele stdtediel génaralictrevars i b i
applicazione su tre settori di interverito manuf att i , [ si st e riesideclingpa, o du

in questo modo, in strategie specifiche.

6.3.6 Progetti pilota | Tattiche locali

Le strategi e specifiche vV e megcontestuald. ¢ tattichee localit ¢che a v
esprimono gli interventi puntuali da attuare nei diversi contesti, vengono verificate attraverso cinque progett
pilota che interessano | e aree sensibili Ileziomdi vi c
di strategie specifiche le quali vengono successivamente tra loro integrate.

a.Scelta delle varietd da coltivare in base alla
vocazionalita del territorio

B10 AGRICOLTURA BIOLOGICA
a.Promozione dell'agricoltura bOlOgIEa, «sesssssssssssensssssssanas,
attuazione df fistretti con vocazione
agricola bmlogxcg 1
3

PROGETTO PILOTA

/A2 MANUFATTI AGRICOLI ES|.
a.Recupero di Tar}ufajg?j‘con esistenti
A5 EDIFICI ESISTENT!
e.Riciclo diedifici destinati ad aitre attivita
B4 OSPITALITA’ DIFFUSA
“SePromgaitne agriturismi a impatto 0.
> Ry

Tursmoff E ]

. B6 ONE-DELTERRFTORI
=e/PotenziameRto 8 cBordifamento d
rete di attorl locall
b.Promozione di prodotti focali di qualita
e certificati (blo, doe, dop)

" A3 PICEOLI MANUFATT| AGRICOLI INCONéRUI
a Sostituzione delle baracche

IAT TERRAZZAMENTI

a.Reintegro delle lacune dei
terrazzamenti con materiali compatibili
B7 BIODIVERSITA’ E PROT
a.Aumento della ifa dif
teegzione di fasce

sosTenisiLTA amvsienTALE [ |

82! SISTEMI TRADIZIONALI
né Bl

B ince! atmantenimento de

lice tradizionale.

RK2 ROTALIANA E KONIGSBRG

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
sengbili da destinare agli interventi prioritari. Le strategie, come obiettivi a lungo termine, e le tattiche, come
risposte immediate alle questioni contingenti e alle peculiarita dei contesti, sono incentrate su una logic
basata sulla enemvatiohnhepeg det édmincate in relazio
0 a una combinazione di questi due fattori. A prescindere dalla futura scelta delle amministrazioni
competenti in merito alle strategie da adottare per salvaguardare quesdggiael contributo piu
significativo di questa ricerca consiste nella definizione della metodologia di individuazione e di
classificazione delle aree. |l risultato principale dello studio & costituito dalle carte dei valori e dei rischi, che
determinand 6i mportanza dell e aree e stabiliscono | a
di un bene culturale da conservare e valorizZare.

0 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 tt
Zengwun River catchment in Tainan, Taiwan. Planners mushcée at least three conflicting interests to

facilitate the nationds rapid economic growth ai
processes. Contributing to preexisting work done in integrated catchment management (ICM) apdnmelyin
the plannerés triangle model to create a unique

resilience in the urban, developing areas of the Zengwun catchment. The framework consists of twc
integrated modeés water balance model and a geaphic information system (GIS) to assess the conflicts
among social, environmental, and economic interests. The empirical results obtained from our study of th
Zengwun catchmentés urban area have showntlQMnequ
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 deca
(Mitchell & Hollick, 1993; Batch#r, 1999; Verdonschot, 2000; Worrall et al., 2003; Wheater & Peach,
2004; Nunneri & Hofmann, 2005; Prato & Herath, 2007; Holzkéamper, et al., 2012). More specifically,
planning scholars have paid considerable attention to the conflicts that arise in I&@Mingividuals are
unfamiliar with the three confl i ct ionthat isyecanorsic ¢ h
development, environmental protection, and social justemed the spatial mismatches that result from these
divergent interests. In thiarticle, these concerns are intimately linked. However, less attention has been paid
to the role spatial analysis technology and the
This paper proposes to enhance environmental resilienagebéam, developing areas by using a modeling
framework that contributes to preexisting work
result of divergent goals, the conflicts faced in catchment management are not superficial onesrelated t
specific strategies.

From the point of view of climate and the hydrological cycle, room for the river linking spatial planning as
an eceregions zoning intervention, and by the resolve of environmental resilience and the environmental
conflicts of the ldrological 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). Theegmms zoning concept of imagination is not

only the inspiration for disaster prevention and land use planning to prevent floods and control essentia
connotation of the exposition, but also makes us think carefully about responding to the city muscle anc
recognizing the unique natural and hydrological factors that could coordinate with one another in urgent nee
of ecological zoning to rerganize its system network.

The paper is organized as follows. It begins by reviewing pertinent literature about erantahresilience

(ex. room for the river) in assessing water balance modekrdfgons. Next, GIS is integrated into the
research to enhance the effectiveness and precision of measurements Geographic information systems (G
is a new integrated modelirfigpmework that contributes to the evaluation of water environment resilience
based on the features of Ex@gions planning. To illustrate the entire process, Zengwun River basin, Tainan,
Taiwan, is presented as an example in the case study. This coorbieatibles 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 theegaans program in order

to undestand 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. Findtly 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

Roomfor 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). Fanggbe, the recently implementedy8ar NTD116

billion (approxi mat el yprond Régbn Watds DidastanManhgerent)Platidril o o d
Initiatived aims to systematically manage major ri
makeimprovements to land subsidence areas, low lying land areas and urbanized areas that face flooding

probl ems. Due to Taiwandés unique geol ogical condit

floods, droughts, landslides and earthquakesyeyear. 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 naigsir®b 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 ver 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 aeditocradvantage

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 largst 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 8&0ps. 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 hassaw#icing the
environment.
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Fig. 1. The status Land use changes in Tainands Z

Past settlement history and implementation policies have promoted the cultivation of agricultural produce
and casual activities in the water catchment arealsancing the ovatevelopment 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 ldisplays
function of land of more than % 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 foundfie 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, causingrticatchment to
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have intensive reclamation areas, and most of them beyond the limits afxpl@itation of uncontrolled
behavior, which can easily induce landslides of the hillsides and flooding in the middle and lower reaches
The interpretation of 1B 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 usag
for room for the river, and further propose functional sstigas 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 hydraipgeand the change of

land use over the past decade (Niehoff et al., 2002). In natural science, the relationship between the urb:
hydrological cycle and land use that has been focused on is a very complex and dynamic process th
includes closure, depssion building, evapotranspiration, infiltration, seepage, surface runoff, etc. to
consider different surface hydrological phenomena and analyze the hydrological cycle throutginbong
monitoring data, since the analyses of the hydrological cycle preédiotd calibrated the basis of the fruitful
results(Arnold & Gibbons,1996; Liu et al., 2007; Haase, 2009; Verbeeck et al., 2011). Such studies can b
employed to explore the langse impact on the hydrological cycle in the field of social sciences. Intrecen
years, many studies have pointed out that the changes of land use have caused water environmental impa
such as water resources, surface runoff, and rolorate impact; from the above studies, in which
emphasis is given to the phenomenon of exglmathose impacts without integrated planning control on
land use and water environment must be further discussed (Haase and Nuissl, 2007; Lin et al., 200’
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, an
downstream parts of a coherent governance model, instead of segmentation of their governance, and t
impact of the whole environment must be considered (varVeleie, 2006). For flood management in the

i nternati onal arena, such as the European Uni on:¢
rivers and implemented flogareventing block strategies (Maltby, 2005). For a river water system tlsat wa
originally within the land in the flood plain, there must be as many as possible land use governances an
limitations to improve the integrated planning of land use and water and establish a hydrology land use
management model. Goals for IUSM include ¢Céat et al., 2001) 1.flood reducti@rmminimizing peak
stormwater discharges from urban catchments; 2.Stormwater retefigovest and beneficial reuse of
rainwater and stormwater runoff within or near the urban catchment. 3. Urban landscape impévement
showing rather than hiding water by functionally incorporating stormwater into urban streetscapes and greer
areas. Looking abroad for flood management, successful stormwater runoff management and watershe
management for water the environment management pphgscan 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 a
land wse planning as an important strategy. Therefore, this article will transform those above factors into
input indicators for important water environmental resourcéiserurban development process.

4.2 Measurement of the water balance

The resource conflict desbed in this articl® that between the urban hydrological cycle and land use
involves a very complex and dynamic water balance process; for the purposes of examining different surfac
hydrological phenomena and analyzing the hydrological cycle throughtdomgmonitoring, 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 t
c at c h meface @rsff, 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 bada ta 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 Depatment
Transportation have been proposed for estimating runoff time of concentration. Based on our prioritization o
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research results, our water balance model calculates surface impervious rate, runoff time of concentration,
land use, intensification of watbalance, 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 edsais & 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):

A _2RxA
A A (1)

Where | : Impervicaus surface coverage¥); As : Total impervious surface (haf} : Land use area(haf;?

: The imperviousness of surface coverage tyjig; (A’: The area ofwface 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 drainageea. 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 methioeidirst method obtains the runoff
coefficient by estimating or directly measuring p
second method takes into account how the area of a piece of land is used and calculates this type of use into
therunoff 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 develmg 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 (Eg. 2 and Eq. 3):

Q=0.278CIA (2)
500
l=——— (3
(t+5)0.413 ( )
Where Q is rainfall runoff; C is the runoff coefficient; is rainfall intensity; A is land wses the type of
drainage ared; 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, howeved,ffouaites 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 @ncentration. 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 typiaglymated 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):

t.=t+t,
t,=I/v @)
wheret, is runof time of concentration (min)] is overland flow length, m (ft)y is Manning's roughness
coefficient; t, is time of surface rainfall runoff along the main storm drain to the main chémmg} t, is

time on the watercourse from the basin outlet to the point nearest the basin centroid (min).
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4.3Ecoregions planning in the application of the water environment

Ecoregions, a term first created in the atwegentieth @ntury, has now been used for more than 30 years; the
partition of the ecoegions, 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 environmentdssdailey,

1983 . Some scientists believe that, to solve administrative problems and provide dewigenrs with the
information for managing environmental resources, theregions principle is one method to consider for

the assessment of productivity asavironmental resource management units. In the United States as early
as 1915, landscape planner, W. H. Manning, developedulsedlanning aimed at the development of
resource conservation and utilization strategies, and proposed land classificetidrobanatural resources

and the idea of natural systems. In 1950s, the rise of the green corridor movement, represented by ecologic
network planning and construction, had become the focus of the conservation of natural resources plannin
For example, ltere 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 fie
of environmental planning, scientists have had discnssion different environmental physical properties of

the partition characteristics of different natural ecosystems and energy flow trends, such as climate zone
catchment areas, topographic partitions, protected forest designated ecological energy, pelntith have

also had solid achievements. However, few of them have discussed land use planning from the point of vie
of land use in the face of ecological value, and the ecological function of different water environments
should have a more extensivatarpretation of land use in ecegions to support eemgions 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, inghaing of wanting to build a network

of an interconnected water environment of their own water resource values and land use developmer
planning and control, and lead to the creation of an open water environment of space distribution systems, «
shown in kgure 2.

RCC

RCC

Fig 2. Ecoregions 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 wétairin the village

to guide the stranded buffer points with the setting of farmland, forests, regional parks, or water detentior
pond facilities. The runoff connection channel (RCC) is the bond of the water environment system
integration, which will slar 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 nataaliah ponds link up, the water
environment of the corridor can connect the different ecosystems. The retention point (RP) is smaller thal
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 environmetationship diagram, with which we can learn through

the assessment of the spatial characteristics of the water provided in different environmental functions and |
the future identify the center of runoff connection channel with the retention poinénepatio 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 geogetapkiatabase and soeggonomic 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
resilierce 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 lanu s e
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 26, the land use of the current status displays construction site€4)l .tténsportation land (8.3%),

recreational land (0.1%) |, ot her %Wsared @t dncrdased, ditdle agricultural lar2iB8(6%) and

n T

ainands Zengwun

water conservancy land8(03%) area atio decreased. Zengwun watershed land use development has
resulted in a loss of function of land of more thafo &vater and agricultural land and culvert water,
influencing the water environment for floods to occur. In the future, land development steuld
strengthened to pay attention to preventing the loss of land resources of the water environment.
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o ot wetanas | P T e e
—— Area(%) 1996(year) 46.76 0.01 19.12 2.757 0.155 1.138
—— Area(%) 2006(year) 16.4 8.32 11.08 3.922 0.285 7.49
Area(%) transitionrate| -28.6 8.31 -8.03 1.16 0.129 6.36

Fig 3. The

Analysis of

5.2 Division of ecaregions in the water environment

An ideal eceregions system of thwater 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-obgelationand 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 i shows up as LOW.OW, it represents the clustering phenomenon of low rainfall runoff in the
village, DaNe Township, Lake Village Shanhua Township;Bé& Village, etc., which represents a future

in the region with the set assimilative as other highfadinunoff 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 importsriduacsiow down

Land use

changes in

Tainano

runoff and maintain key biodiversity. Space characteristics of the RCC through time of concentration index,

showing the HIGHHIGH cluster village with high time of concentration in-&ing Township, Guaikiu

Village, Surin village, etchave 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 sidbd water environment of the

-

)
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corridor to connect different ecosystems. RP of the central point of control will not necessarily be connectec
with the overall network or regional protection system. In this article, we connect them through the spatial
charateristics of each impervious rate analysis, showing the HHBBH with the high rate of impervious
surface coverage cluster in villages such as\NBal ownship, Ctbi Village, and Da\e Village, etc. They

can be connected with different ACP, RCC and RRhwa functional layout of the overall water
environment of network systems.

| RP [ | RCC [ | ACP

/

n y
N ) &
t" ; q :“

$- -4 4
W.LOW LOW-LOW I LOW-LOW
= H :: : r{u‘;n — }: j:: .;(A::\;n i;‘.z‘_‘“'_’[”l‘:\’\1
Figure 4. Spatial distribution mapofecoe gi ons i n Tainands Zengwun River

B Zengwun River basin
-0.212 -0.249481

0 22504500 9,000 13,500 18,000

Fig 5 Proposed scheme of Tainands Zefi(gwun River ba:

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 fallrainoff, LM

value of time of concentration and LM value of impervious surface coverage. Then they are converted intc
the same unit standards (e.g. percentage) for spreadsheet processing; the higher value represents the w
environment, marked as dabokue in line with the room for the river of the village with water, as shown in
Figure 8; there are nine places, including Tainan E®ngn Township, Nanshih Village, Yutian Village,
Yujing Village, the mountain villages of the mountain Township, the BmanTown Wing, Anding
Township, Su Cuocun and Surin Village, Chiku Township;CZa Village, Annan District, and Sharon
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Village, with the followup to strengthen the analysis of the appropriate assimilative control point, runoff
channels and water retemipoints 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 contrithdéesveduation

of water environment resilience for epegions in urban development. The framework consists of two
integrated mode&s water balance model and a geographic information system (GIS) to assess the conflicts
among social, environmental, and egonic interests for measuring the relative water environment resilience
on controlling the strategy of land utility via epegions. After using the case of the Zengwun River basin in
Tainan, we propose these conclusions and suggestions.

This article is basd on the case of the Zengwun River basin as the empirical region and tF20089and

use changes. The Zengwun watershed land use development has resulted in a loss of function of the land of
more than &b water and agricultural land and culvert watart 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 eeregions 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 (ACR)noff 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 charggs requi

to withstand the force of water environmental conditions, and thus reduce the losses caused by disasters and

i mprove the water environmentodos natural healing abi

This article has proposed a spatial planning strategy of room for the river, byeativebmeasurement of

the difference in the development of comparative urban development and the resilience of the water
environment, by the design of epegions for land use planning strategy of room for the river. By pointing

out relatively inefficientareas of the water environment, we hope to provide future planners the basis to
combine waterelated areas and try to adjust for the development of future urban water environments in
spaces through planning tools and planning analysis of the appliddiiwaover, the planners can employ

the assessment framework proposed in this article to enhance the goal of the resilience of the water
environment and propose approprigpatial development strategies.
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1 ABSTRACT
This paper report sfindaghbehavworsdAFrB mé nt hatf @dlae tappund ¢ pi
situation, under the following:

(1) incompleteness of mentalap, (2) loose timeonstraints, (3) plural errands to be achieved, and (4) free
walking in any remaining time.

Spatial behavior and cognition are measusgdusing an improved thinkingloudprotocol method, GPS
loggers, and video.

AFBs are often tiompiangdbehahi owad with a given g

The findings are: (1) the layers of gealbgoal of AFBs are fewer, (2) changes of the mentgl are
observed, (3) walking speed is not different, and (4) walking routes are significantly different.

2 RESEARCH BACKGROUND AND OBJECTIVES

Model ing and simulation of downtown visitorsod be
planning and dsign, thus one of the authors is recently tackling with research and development of a shop
around agent model . Recent research i sswuaeoand i nc
situation.

A common factor of the typical shoppiagound behawa r observed in downtown
mental map of the district is incomplete, and the following can be observed: (2) under loesentinaints;

(3) they have plural tasks; and (4) they spend the remaining time strolling. It can be contidered
complicated spatial cognition is involved in such spatial behavior; however, serious research has not bee
conducted yet.

Our research examines tfhinsdiknign do echfa vh eolra Wi acarn da sa nf
in the Osu district, Bgoya City; this research explores the characteristics of spatial cognition and behavior,
through analyses employing the thinkialgudprotocol method, and GPS loggers. In particular, this
research clarifies the characteristics of artfoleing behaviorby comparing them to the experimental
resul tsfionfdimwgaypehavioro with a focus on going
map.

3 EXISTING RESEARCHES AND FRAMEWORK OF THI S RESEARCH

This research focuses on shoppargund situations. Agxisting research on shopptagound behavior,
guestionnaire surveys by Takeuchi et al.(2011) and Oiwa et al.(2005) have been reported. In their researc
to examine shoppinrground behavior, in other words, typical behavior observed while shopping taila re
area, data for the shops visited or walking routes was collected by a questionnaire and analyzed; howeve
such research did not record or analyze the recognizing and thinking processes of a pedestrian whi
shopping, or the apparently insignifcat b avi or s t hat reveal t hese st
research defines general behavior while shopping, as the sh@ppungd situation, which includes not only
walking-around behavior, but also cognitive behavior such as obtaining informaticndgyobservation 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 whe
searching for articles, by employing the thinkimlgudprotocol method of Ericsson & Simon(1993). The
section further conducts analysis by using the improvedfimding codes proposed by Hiiro et al.(1994)
Then, by comparing the experimental results obtained this time with the results of tHendiray
experment previously conducted by Nakamura et al.(2011), the characteristics offartitig behavior

are clarified. Section 5.2 refers to the rough sketch maps to analyze spatial understanding used by Lync
(1960), and describes a map sketching exercisduobed 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,
19914a,1991b). In Section 6.1, with a focus on pedestrian insignificant behaviors, in a similar tivay
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 artiefending behavior. Section 6.2 compares the walking route and walking
distance of each participant, and from the viewpoint of route analysis, analyzesfiadiclg behavior in
shoppingaround situations.

4 ARTICLE -FINDING EXPERIMENT | N A SHOPPING-AROUND SITUATION

4.1 Classification of shoppingaround 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 t he v besiricampletéd The expenmoentynainlyor t h
focuses on the | evel of completeness of the visito
district (thereafter the cognition level). In the experiment, these levels were classified into threeesategori

High, Average, and Low.

To discover differences in visitorsd cognition and
surveyl) was first conducted among 21 university students to establish the cognition level, and a total of 8
studentavere selected as participants (3 High, 2 Average and 3 Low).

article-finding behavior
mentalmap cognition level the devices fo collecting data analayses
- thinking-aloud-protocol
complete | A high || g 2

- drawing rough sketch maps(before/after) spatial recognition|
incomplete |+ average |1=p - -
1 1 GPS logger spatial behavior |
L_low |,

video camera

ro————

[ |

participants

Fig. 1: Classification of artickinding behavior and its measurements

4.2 Experimental method of article-finding behavior

The experiment was conducted in the daytime on araioy day in the Gu district, Nagoya City (Fig. 2).

The Yabacho intersection was set as the starting point, and the following instructions were given to the
participants: AfLocate one exampl e oeshapes pandakesfliedp s el
with bean | am) , or flashlights, (one shop per articl e
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 strolliaganytime. They were not allowed to carry a map of the

district, but could refer to wall maps, signs, etc.

The thinkingaloudprotocol method was used to collect data. More specifically, participants were requested

as much as possible to report out loady 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 cameraspeecbrand
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 augh sketch map of the Osu district on a sheet of white paper.

4.3 Coding of thinking-aloud-protocols

The obtained thinkingloudprotocols were segmentalized at each pause or at the end of a sentence, and then
encoded as shown in Table 1. The codes employee 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 lotetierthey had
guessed they might find it, a new code A#: Awarene:

2
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