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ALPINE WINDHARVEST

...isan interdisciplinary research project funded by the EU Interreg I11B “ Alpine Space Programme” (Project
No. A/I-2/3.1/5) and by national and regional co-financing bodies of the project partners. The project started in
May 2002 and will end at the end of April 2005.

Background of the project:

Wind power became a leading renewable energy technology in flat terrain, especially near shore. While the al-
pine space also promises some excellent wind locations, much of the knowledge and experience accumulated
about wind power so far cannot simply be transferred to the al pine setting.

The lack of experience concernsal levels of government confronted with problems of siting, spatial planning,
nature protection/environmental impact analyses, road and electric grid requirements, appropriate tariff regula-
tion etc. The project aims at remedying these deficiencies.

Thislack of experience also regards entrepreneurs, investors and even producers of equipment given the special
climatic and geological conditions. Thisincreases economic risks, inhibits site exploration and planning activi-
ties even for attractive locations. The small number of existing projects in the alpine space impedes standard
procedures.

Lack of experience also affects the acceptance of wind power by nature protection organisations and local resi-
dents. Thereis much need for additional knowledge and information; standard models for the resolu-
tion/mediation of conflicts will be useful.

For thisreason, it is essential to pool the limited experience with wind power in the alpine space for synergy ef-
fects, cross-fertilisation and greater efficiency in developing data sets, methods, approaches and solutions for
public and private actors, particularly since many of the underlying phenomena are trans-national while most
research so far was primarily national (e.g. meteorology).

A common approach will facilitate a harmonised European approach to the problems under consideration, par-
ticularly with regard to government policy.

Main activities:.

Develop knowledge basis for deploying wind energy:

a) Methods and instruments for identifying wind energy potential in complex terrain more efficiently (meteor-
ologists, geographers, digital relief analyses and actual wind measurements; includes pilot measurements on spe-
cific locations).

b) Deal with problems peculiar to wind turbinesin apine conditions (blade icing; access - need for special
mounting equipment); standardise technologies, estimates of access requirements (roads and grid). Common
approaches for entire alpine space will create bigger market for improvements and induce responses from
equipment manufacturers.

¢) Analyse ecological impact of turbines in different alpine settings on fauna and flora according to altitude,
soil/rock and meteorological conditions; establish check list of factors for whole alpine space. Develop strategies
to minimise impact. Improve information for local/ regional authorities.

d) Analyse and compare legal, social, political and economic framework conditions for deployment of wind
power in alpine space and their impact on its competitiveness. Formulate regulatory proposals.

€) Prepare methods of resolving conflicts between wind power and other interests (environmental organisations,
local residents, hunting). Improve visualisations (more difficult in alpine terrain), standardise participation in
administrative procedures and mediation. Facilitate work of local and regiona authorities.

f) Measure potential contribution of this energy source to regional development, particularly when joined with
hydro storage and electricity generation from biomass.

Alpine Windharvest Report Series:

The Alpine Windharvest Report Seriesis published by the Alpine Windharvest partnership network in order to
disseminate the results of the project to the interested public and to expertsin the field. Reports are edited by the
responsible project partner(s) who commissioned and approved the report according to our internal division of
labour. Reports can be downloaded from our homepage. Printed versions can be directly ordered from the pro-
ject coordinator by e-mail: dieter.pesendorfer@sbg.ac.at.

Further information: http://www.sbg.ac.at/pol/windharvest
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Figure 1: Area around Aineck (30 x 30 km)
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Figure 2: Area around Brenner (N&sslachjoch/Sattelberg) (30 x 30 km)

" # "H# $ #H 4 "

1%- 1 %21
K . +%%00< F, %98
B 4 %W 980, CC, Y&




2 GIS methodology
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3 Layers

4 4. 1

3.1 Input Data
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Thema Schicht Format Projektion

Bauleitplane der Gemeinden Naturliche Landschaft Shape Gauss-Boaga
Baugebiete Shape Gauss-Boaga
Grunflachen und Erholungsgebiete Shape Gauss-Boaga
Banngebiete und spezielle Bindungen Shape Gauss-Boaga
Verkehrsflachen Shape Gauss-Boaga
Landschaftsplane Geschitzte Landschaftselemente Shape Gauss-Boaga
Landschaftsschutzgebiete Shape Gauss-Boaga
Infrastruktur Shape Gauss-Boaga
Geschiitzte Garten und Parks Shape Gauss-Boaga
Schipistenplan Schigebiete Shape Gauss-Boaga
Ortschaften Shape Gauss-Boaga

Table 1: Obtained GIS-data from the Autonome Provinz Bozen-Sudtirol, Italy
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Thema Schicht Format Projektion
Kartographisches Modell Wegmarkierungen TIFF gr 4 BMN M31

Table 2: Obtained GIS-data from the Bundesamt fur Eich- und Vermessungswesen (BEV), Austria

3 8 6 1 : " 2
5
Thema Schicht Format Projektion
MIGIS Truppeniibungsplatz Shape UTM z32
Kasernen Shape UTM z33

Table 3: Obtained GIS-data from the Bundesamt fur Eich- und Vermessungswesen (BEV), Austria
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Gruppe Schicht Format Projektion

Geologie und Boden Bodentypen Kérntens Shape BMN M31
Gewasser Gewassernetz Karnten OK 50 Shape BMN M31
Grof3- und Kleinkraftwerke Shape BMN M31
Seen Karnten OK 50 Shape BMN M31
Stauseen und Speicherbecken Shape BMN M31
Raumordnung Dauersiedlungsraum Shape BMN M31
Landschaftsraumliche Gliederung Karntens Shape BMN M31
Realraumanalyse Shape BMN M31
Realraumanalyse Shape  BMN M31
Realraumanalyse Shape BMN M31
Schipisten Karnten Shape  BMN M31
Siedlungsflachen Shape  BMN M31
Rechtl. Festlegungen Grundwasserschongebiete Karntens Shape BMN M31
Landschaftsschutzgebiete Karnten Shape BMN M31
Nationalparkgebiete Karntens Shape BMN M31
NATURA 2000 Gebiete in Karnten nach der Vogelschutzrichtlinie Shape BMN M31
NATURA 2000 Gebiete in Karnten nach der FFH Richtlinie Shape BMN M31
Naturschutzgebiete Karntens Shape BMN M31
Offentlliches Wassergut (OWG) Shape BMN M31
Topographische Grundlager Digitale Gelandeh6henmodelle 10 Meter, Blattschnittweise Lattice BMN M31
Gemeindegrenzen Karnten 2004 Shape BMN M31
Katastralgemeindegrenzen Karnten 2004 Shape BMN M31
OK 50 Shape BMN M31
Osterreichische Karte (OK) 200 Shape BMN M31
Vegetation und Fauna Biotopkartierung Kérnten Shape BMN M31
Biotopkataster Karnten Shape BMN M31
Naturdenkmaler Karnten Shape BMN M31
Verkehr Kérntner Topographisches Autobahnennetz Shape BMN M31
Kéarntner Topographisches Stralennetz Shape BMN M31
Wald Waldentwicklungsplan Karnten (WEP) reduziert auf die Waldflachen di Shape  BMN M31
Naturschutzrecht allgemein Natura 2000: FFH - Richtlinie Shape BMN M31
Naturschutzrecht allgemein Wild - Europaschutzgebiete Shape BMN M31
Biotope Biotope Shape BMN M31

Table 4: Obtained GIS-data from the Kérntner Geografisches Informations System (KAGIS), Austria



Gruppe
Digitales Gelandemodell
OK 200
Gewasser und Gletscher
Gewasser und Gletscher
Verkehrsnetze allgemein
StralBen
Wege
Wege
Wege
Wege
Wege
Wege
Wege
Seilbahnen und Lifte
Infrastruktur
Infrastruktur
Raumordnung
Raumordnung
Wald
Naturschutzrecht allgemein
Naturschutzrecht allgemein
Naturschutzrecht allgemein
Naturschutzrecht allgemein
Naturschutzrecht allgemein
Naturschutzrecht allgemein
Naturschutzrecht allgemein
Naturschutzrecht allgemein
Naturschutzrecht allgemein
Naturschutzrecht allgemein
Naturschutzrecht allgemein
Naturschutzrecht allgemein
Naturschutzrecht allgemein

Schicht
Digitales Gelandemodell 10 m Raster
OK 200 alle Schichten
FluRnetz aus OK 50
Seen aus OK 50
Eisenbahnen aus OK 50
Kilometriertes Stral3ennetz
Guterwege (Las Wegas)
Wirtschaftswege (Las Wegas)
GemeindestraBen (Las Wegas)
Interessentenwege (Las Wegas)
Privatwege (Las Wegas)
Forstwege (Las Wegas)
Sonstige Wege (Las Wegas)
Seilbahnen (Las Wegas)
Hochspannung-Freileitung
Mittelspannung-Freileitung
Wohngebiete
Wohn-/Gewerbegebiete (Mix)
Waldentwicklungsplan
Geschitzte Landschaftsteile
Landschaftsschutzgebiete
Nationalpark Hohe Tauern
Naturdenkmaler: Flachen
Naturdenkmaler: Punkte
Naturparks
Naturschutzgebiete
Pflanzenschutzgebiete
Sonderschutzgebiete
Geschiitzte Naturgebilde: Flachen
Geschiitzte Naturgebilde: Punkte
Natura 2000: Vogelschutzrichtlinie
Natura 2000: FFH - Richtlinie

Format

Projektion

Lattice BMN M31
TIFF BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31
Shape BMN M31

Table 5: Obtained GIS-data from the Salzburger Geografisches Informations System (SAGIS), Austria

Gruppe
Digitales Gelandemodell
Gewasser und Gletscher
Verkehrsnetze allgemein

Seilbahnen und Lifte
Infrastruktur

Infrastruktur

Raumordnung

Wald

Naturschutzrecht allgemein

Gemeindegrenzen

Schicht
Digitales Gelandemodell 10 m Raster
Flisse und Seen
Eisenbahn
Autobahn
Strallen
Wege
Schipisten und Lifte
Hochspannung-Freileitung
Mittelspannung-Freileitung
Flachenwidmungsplan
Waldentwicklungsplan
Geschiitzte Landschaftsteile
Landschaftsschutzgebiete
Ruhe Gebiete
Naturdenkmaler: Punkte
Naturschutzgebiete
Natura 2000: Vogelschutzrichtlinie
Natura 2000: FFH - Richtlinie
Biotopkartierung

Format
TIFF
Arcinfo/e00
Arcinfo/e00
Arclnfo/e00
ArcInfo/e00
ArcInfo/e00
ArcInfo/e00
ArcInfo/e00
ArcInfo/e00
ArcInfo/e00
Shape
ArcInfo/e00
ArcInfo/e00
ArcInfo/e00
ArcInfo/e00
Arclnfo/e00
Arclnfo/e00
Arclnfo/e00
Arcinfo/e00
Arclnfo/e00

Projektion
Gauss-Kruger M28
Gauss-Kruger M28
BMN M28
BMN M28
BMN M28
BMN M28
Gauss-Kruger M28
BMN M28
BMN M28
Gauss-Kruger M28
Gauss-Kruger M28
Gauss-Kruger M28
Gauss-Kruger M28
Gauss-Kruger M28
Gauss-Kruger M28
Gauss-Kruger M28
Gauss-Kruger M28
Gauss-Kruger M28
BMN M28
Gauss-Kruger M28

Table 6: Obtained GIS-data from the Tiroler Raumordnungs-Informationssystem (TIRIS), Austria
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Gruppe Schicht Format Projektion

Digitales Gelandemodell Digitales Gelandemodell 20 m Raster ASCII grid Gauss-Boaga M28
Umweltdaten FlieRgewasser Shape Gauss-Boaga M28
Seen Shape Gauss-Boaga M28
Verkehrsnetz Hauptverkehrsnetz Shape Gauss-Boaga M28
StralRen und Wege Shape Gauss-Boaga M28
Landschaftsplane Biotope Shape Gauss-Boaga M28
Naturdenkmaler Shape Gauss-Boaga M28
National- oder Naturparke Shape Gauss-Boaga M28
Natura 2000 Shape Gauss-Boaga M28
Schipistenplan Aufstiegsanlagen Shape Gauss-Boaga M28
Schipisten Shape Gauss-Boaga M28
Grundkarte 1:10.000 TIFF Gauss-Boaga M28
Geologie Shape Gauss-Boaga M28
Gemeinden Shape Gauss-Boaga M28
Ortschaften Shape Gauss-Boaga M28
Radwege Shape Gauss-Boaga M28

Table 7: Obtained GIS-data from the Buro Trifolium, Italy
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Gruppe Schicht Format Projektion

Wind resources Annual wind speed at 50 m - 250 x 250 m ASCII grid UTM z33

Annual wind speed at 70 m - 250 x 250 m ASCII grid UTM z33

Annual wind speed at 100 m - 250 x 250 m ASCII grid UTM z33

Table 8: Obtained wind resources from METEOTEST, Switzerland

3.2 Data processing
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3.3 GIS appliance
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4 Results
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Figure 3: Preferred areas with consideration of Landschaftsschutzgebiete (blue) and topographic map
(background) around Aineck (30 x 30 km)
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Figure 4: Preferred areas without consideration of Landschaftsschutzgebiete (blue) and topographic
map (background) around Aineck (30 x 30 km)



Figure 5: Preferred areas with consideration of Landschaftsschutzgebiete (blue) and topographic map
(background) around Brenner (30 x 30 km)



Figure 6: Preferred areas without consideration of Landschaftsschutzgebiete (blue) and topographic
map (background) around Brenner (30 x 30 km)



5 Conclusions/Recommendations
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6 Financial issues

3
" 1 8 5 #, "1 1 4
3.1 23
5 1 1 K 8 4 4 3 H
)3 * "
DH 4 . 3.1 c: 1)D" 3* "1 DH
K 4 4 " K 4 B @ 1 4 2
: 4 4 3.1 1)yt 3roma
; 4 K 4 4" @ 1 n
@ 1 4 #. 1 © 1) 3@+ "1
K 4 4" . @ 1 4 ; 2"
8
5 1 3
8 = . 4
8 48 1 G - 3 D" 3
4 8 41
# T2 1 5

# E 1 4 )5 E*



References

") FF,*&A @ K A8 8 1 "4
All A )
All * K- 1 4
KE)C®4* @ 1 4 4 > 4 0o 2
K 4 E ; 1 2
) . ) CY8A *&D 0 4
44 4 0 2# " 4
S 4 5 H1 . 4
)" @* Bl 0 K . )5B0 "K* 5
> 8 )CUWA *& ; 3 # @;;
5 2; & D
; ); A;*&E 1 ++! D " 1
@ 5 "@ @51 )Cud*&
4 8 1 P :
4 11 V@l ; 4 .+ C( #C C

C+



