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1. Introduction into the report and description of relevant sources of
information on the state of the environment

According toDirective 2001/42/EC a Strategic Environmental Assessment (SEA) shall allow the
precautionary view of both positive and negative sigicant environmental impactdikely to occur

by the implementation of plans and programmes of several matters (defined i3 £2)), which are
prepared and/or adopted by a national/regional/local authority by requirement tigtolegislative,
regulation or administrative provisions.

To this aimthe SEA analysed the state of the environment with regard to sl environmental
issues(soil, water, climate, air, flora, fauna, biodiversity, human health, populatiotyraliheritage,
material assets and landscape) and described thekely development without the
plan/programme. Outcomes of this second step are contained as key findings of the scoping and
presented together with the key environmental objectives.

In order to identify the relevant information on the state of the environmenthatities in the scope

of the programme were consulted at the beginning of the assessment procedure through the
contacts of the Task Force and national bodies involved in the prokessder to facilitate the
feedback, the SEA team provided a compilation of relevant data (documents, data managemen
sites), which should be necessarily included. Firstly, data sources (EU, national and tegangl
applicable) were presented which cover environmental information on all/a langeber of
environmental issues. Secondly, the report presents matter specific data sources for the
environmental issues. Thirdly, the SEA collectznllations and standards at EU and national level
concerning the environmental issues mentioned abd\mrvolving also the environmental authorities
over feedback loops through the Task Force and national bodies SEA team screened these
relevant sources of mandatory framework conditions for the development of ther@mwental
issues and concretized also key environmental objectives for the whole territory

Against this background the SEA assessed lthelihood of both positive and negative
VAJE}vu vE o Ju% ASP2DP1% Moré details on the methodological approach of the SEA
are described in section two of this report. Additionallyternatives considered throughout the
process are described (section six) as well as hintsitigation of environmental impactg(section
eight). Moreover interrelationships between the environmental issudsut alsosynergies between
the priorities and specific objectiveare outlined (section seven). Finallgcommendations for a
SEA monitoringsection nine) are provided based on the experience of the recent monitoring carried
out for the previous funding period. Theon-technical summary(section ten) contributes an
overview of the main outcomes and findings of this environmental reportalsiei also for the
general public.
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Figure 1Alpine Space programme area extended to EUSALP area. Source and copyrightAifiere Space programme

The present report was established during a project time of two years from 2019 onwards to June
2021 in close cooperation and coordination with the programming bodies. Dilnigigime, the area

for the new Alpine Space programme was enlarged to the EUSALP delineation (Figurthis) and
expansion was also considered throughout this report.
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(1) Environmental reports(selection of relevant documents)

a. General informationt several environmental issues

EEAt European Environment Agency (2018): Environmental Indicator Report 2018- Intseppor
the monitoring of the Seventh Environment action Programme. Copenhagen, Denmark.
https://www.eea.europa.eu/airs/2018

EEAt European Environment Acency (2015): The European Environment - State and Outlook
SOER 2015. Copenhagen, Denmark.

Alpine Convention (2018): The Alps in 25 maps, Innsbruck/Bozen, Austria/ltaly.
https://issuu.com/alpconv/docs/alpconv__ the alps in 25 maps a5 20/1?ffabk@4583/60
111871

Umweltbundesamt (Environment Agency Austria) (2016): Elfter Umweltkontrollbericht.
Umweltsituation in Osterreich. Vienna, Austria.
https://www.umweltbundesamt.at/umweltsituation/'umweltkontrollbericht/ukb/

Ministére de la transition écologique et solidaire (2019): L'environneneenErance - Edition
2019 - Focus environnement and santé, Paris, Frdrites://www.statistigues.developpement-
durable.gouv.fr/lenvironnemenen-france-edition-2019-focus-environnement-sante

Bundesamt fur Umweltt BAFU (2018): Umwelt Schweiz 2018, Bericht des Bundesrates (Hrsg.),
Bern, Switzerland. https://www.bafu.admin.ch/bafu/de/home/zustand/publikationen-zum-
umweltzustand/umwelt-schweiz-2018.html

Veneto region (2008): ufm-date onlineJv(}Eu S]}vU 0 *3 %ou 0]Z E % }ES Jv Ti
sugli indicatori ambientali del Veneto - 111}v 11i6_-U /IS oCW
http://www.arpa.veneto.it/arpavinforma/indicatoriambientali/indicatori_améntali

&E]po]l s vi] '"Juo]l] W P vIi] Z P]}vo % E o %E}¥ I}v' Iucdo[ u ]
ARPA FVG (2018Y% %0 %0} &S} epoo0} 8 §} oo[u]vd Jv &E]Juo] svI] 'm
Italy. http://www.arpa.fvg.it/cms/istituzionale/consulta/Pubblicazioni/Rapporto-kiStato-
dellAmbiente-2018.html

Trentino: Agenzia provinciale per la@}3s 1]} v oo[ u ] vS§°rappofto «ilo tstato
oo[ u] vs 00 WELIA]V ] ] dE v3i}Uu dE v
http://www.appa.provincia.tn.it/rapporto_ambiente 2016/

Landesagentur fir Umwelt P vi] % & o % E}S I]}v oo[ u] vs ~1li6.W W
2018-2020, Bozen, Italy. Further detailed information on indicators online
https://umwelt.provinz.bz.it/dienstleistungen/umweltinformationen.asp

Umweltbundesamt (2017): Daten zur Umwelt 2017, Indikatorenbericht, Dessau, Germany.

Umweltbundesamt (2019): Veroffentlichung des 6.Globalen Umweltberichts (GEO-6) 2019:
Analyse der Implikationen fir Deutschland Abschlussbericht, Dessau, German.
https://www.umweltbundesamt.de/publikationen
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https://www.statistiques.developpement-durable.gouv.fr/lenvironnement-en-france-edition-2019-focus-environnement-sante
https://www.statistiques.developpement-durable.gouv.fr/lenvironnement-en-france-edition-2019-focus-environnement-sante
https://www.bafu.admin.ch/bafu/de/home/zustand/publikationen-zum-umweltzustand/umwelt-schweiz-2018.html
https://www.bafu.admin.ch/bafu/de/home/zustand/publikationen-zum-umweltzustand/umwelt-schweiz-2018.html
http://www.arpa.veneto.it/arpavinforma/indicatoriambientali/indicatori_ambientali
http://www.arpa.fvg.it/cms/istituzionale/consulta/Pubblicazioni/Rapporto-sullo-Stato-dellAmbiente-2018.html
http://www.arpa.fvg.it/cms/istituzionale/consulta/Pubblicazioni/Rapporto-sullo-Stato-dellAmbiente-2018.html
http://www.appa.provincia.tn.it/rapporto_ambiente_2016/
https://umwelt.provinz.bz.it/dienstleistungen/umweltinformationen.asp
https://www.umweltbundesamt.de/publikationen
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Bayrisches Landesamt fur Umwelt (2019): Umweltatlas Bayern, Munchen, Germany.
https://www.umweltatlas.bayern.de/startseite/

b. Climate/ Air (including Climate Change)

Alpine Convention (2019): Climate-neutral and Climate resilient Alps 2D&6leration of
Innsbruck, Alpine Climate Target system 2050, 7th report on the state of the Alps.

Alpine Convention (2018): The Alps in 25 maps, Innsbruck/Bozen, Austria/ltaly.
https://issuu.com/alpconv/docs/alpconv___the alps in_25 maps a5 20/1?&aB824583/60
111871(Map 21-25)

Alpine Convention (2007): Declaration on climate change.
https://www.alpconv.org/fileadmin/user_upload/downloads/downloads_en/1 cemtion_en/c
onvention_protocols_en/ac _1X_declarationclimatechange en_fin.pdf

Alpine Convention (2007): Protocol on the implementation of the 1991 AlGionvention in the
field of transport. Transport protocol. Online:
https://www.alpconv.org/fileadmin/user_upload/downloads/downloads _en/1 cemion_en/c
onvention_protocols_en/transportprotocolEN.pdf

EEAt European Environment Agency (2018): Eutrophication of terrestrial ecosystems dure to
pollution, European Environment Agency (AIRS_P0O1.1)
(https://www.eea.europa.eu/airs/2018/naturalcapitakutrophicationef-terrestrial-ecosystems)

EEA t European Environment Agency (2018): Greenhouse gas emissions, (AIRS_PO2.5)
(https://www.eea.europa.eu/airs/2018/resource-efficiency-and-lowcarbon-
economy/greenhouse-gas-emissjon

EC - European Commission (2013): Adapting infrastructure to climate change. Coationni
from the Commission to the European Parliament, the Council, the European Economic and
Social Committee and the Committee of the Regions. An EU Strategy on adapiationate
change. SWD 2013, 137 final. http://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:52013SC0137andfrom=en

EC - European Commission (2013): The EU Strategy on adaptation to climate. change
Strengthening Europge E ¢]o] v 5} §Z Ju%e S }H( oJu §
https://ec.europa.eu/clima/sites/clima/files/docs/eu_strategy en.pdf

D]v]es G o[ }o}P] U pu A 0}%%u v3 pEChiffres¥lés dafclimaEP] ~1ii
France et Monde, Edition 2016, Paris.

Bundesamt fur Umweltt BAFU (2018): Deposition von Luftschafstoffen in der Schweiz.
Moosanalysen 1990-2015, Bern.

Bundesamt fur Umweltt BAFU (2013): Klimaanderung in der Schweiz, Indikatoren zu Ursachen,
Auswirkungen, MalRnahmen, Bern.
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https://www.eea.europa.eu/airs/2018/resource-efficiency-and-lowcarbon-economy/greenhouse-gas-emission
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52013SC0137&from=en
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52013SC0137&from=en
https://ec.europa.eu/clima/sites/clima/files/docs/eu_strategy_en.pdf

Bundesamt fur Umwelt BAFU (2018): Luftqualitait 2017, Messresultate des Nationalen
Beobachtungsnetzes fir Luftfremdstoffe (NABEL), Bern.

BAFU t Bundesamt fur Umwelt (2014): Anpassung an den Klimawandel in der Schweiz, Akti
onsplan 20142019. Zweiter Teil der Strategie des Bundesrates vom 9. April 2014, Bern.

BNT vormals BMLFUW Bundesministerium fir Land- und Forstwirtschaft, Umwelt und
Wasserwirtschaft (Hrsg.) (2012a): Die 0&sterreichische Strategie zur Anpassung an den
Klimawandel. Teil T Kontext. Wien

BNT vormals BMLFUW Bundesministerium fir Land- und Forstwirtschaft, Umwelt und
Wasserwirtschaft (Hrsg.) (2012a): Die Osterreichische Strategie zur Anpassung an den
Klimawandel. Teil 2 Aktionsplan. Handlungsempfehlungen fur die Umsetzung. Wien

BNT vormals BMLFUW - Bundesministerium fir Land- und Forstwirtschaft, Umwelt und
Wasserwirtschaft (2017): Die Osterreichische Strategie zur Anpassung an den Klimawandel.
Aktualisierte Fassung, Wien.

BMNT (vormals BMLFUW), Land Burgenland, Land Karnten, Land Oberdsterreich, bang, Salz
Das Land Steiermark, Tirol, ZAMG, Uni Graz, Universitat Salzburg, Z-GIS (2016chEndberi
OKS15 | Klimaszenarien fir Osterreich. Daten Methoden t Klimaanalyse.
https://data.ccca.ac.at/en/dataset/endbericht-oks15-klimaszenarien-fur-osterreich-daten-
methoden-klimaanalyse-v01l/resource/06edd0c9-6b1b-4198-9f4f-8@69€B5b

BMU t Bundesministerium fir Umwelt, Naturschutz und Reaktorsicherheit (2009): Dem
Klimawandel begegnen. Die Deutsche Anpassungsstrategie, Berlin.

BMU t Bundesministerium fur Umwelt, Naturschutz und Reaktorsicherheit (2015): Akigonspl
Anpassung der Deutschen Anpassungsstrategie an den Klimawandel vom Bundeskabinett am 31
August 2011 beschlossen, Berlin.

Bayerisches Staatsministerium fur Umwelt und Verbraucherschutz (2016): Bayerische Klima -
Anpassungsstrategie Ausgabe 2016. Minchen.

Alpine Convention (1994): Protocol on the implementation of then&lgConvention of 1991

relating to *% 5] 0 %0 vVv]vP v eunes Jv o A 0}%u vEX “"% 5] o Wo
A 0}%u v _ WE}S} }oX Online:

https://www.alpconv.org/fileadmin/user_upload/downloads/downloads_en/1_cemtion_en/c

onvention_protocols_en/protokoll RaumplanungGB.pdf

Alpine Convention (2005): Saoll Conservation Protocol. Online:
https://www.alpconv.org/fileadmin/user upload/downloads/downloads en/1 cemion en/c
onvention protocols en/soilProtocolEN.pdf

Austrian Conference on Spatial Planning (OROK) (2011): Austrian Spatial Developroept Con


https://www.alpconv.org/fileadmin/user_upload/downloads/downloads_en/1_convention_en/convention_protocols_en/protokoll_RaumplanungGB.pdf
https://www.alpconv.org/fileadmin/user_upload/downloads/downloads_en/1_convention_en/convention_protocols_en/protokoll_RaumplanungGB.pdf
https://www.alpconv.org/fileadmin/user_upload/downloads/downloads_en/1_convention_en/convention_protocols_en/soilProtocolEN.pdf
https://www.alpconv.org/fileadmin/user_upload/downloads/downloads_en/1_convention_en/convention_protocols_en/soilProtocolEN.pdf
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OREK 2011. Online: https://www.oerok.qgv.at/fileadmin/Bilder/2.Reiter-
Raum u. Region/1.0EREK/OEREK 2011/Dokumente OEREK 2011/OEREK 2011 EN Downloadv

ersion.pdf

Hungarian Presidency of the EU (2007): Territorial Agenda of the European Union: Tawards
more  competitive  and  sustainable  Europe of diverse  regions. Online:
https://www.oerok.gv.at/fileadmin/Bilder/2.Reiter-Raum_u. Region/4.Europ-
Raumentwicklung/TA 2020 FINAL_EN.pdf

Bundesamt fir Umwelt BAFU (2016): Physikalischer Bodenschutz im Wald. Waldbewirtschaftung
im  Spannungsfeld zwischen Wirtschaftlichkeit und Erhaltung der physikalischen
Bodeneigenschaften.

Bundesamt fiur Umwelt BAFU, Bundesamt fur Landwirtschaft BLW, Bundesamt fi
Raumentwicklung ARE, Nationales Forschungsprogramm NFP 68 (Hrsg., 20&éB3cizude.
Nachhaltige Nutzung der Ressource Boden.

Bundesamt fir Umwelt BAFU (2014): Soil Erosion in the Alps.

Stolte, J., Mehreteab, T., @ygarden, L., Kveerng, S., Keizer, J., Verheijen, Fs, PanBgbabio,
C., Hessel, R., (Editors) (2015); Soil threats in Europe; EUR 27607 10N #B8/488054 (print);
doi:10.2788/828742 (online)

JRC (2015 Remediated sites and brownfields. Success stories in Europe; EUR 27530 EN; doi
10.2788/406096

European Commission (2012): The implementation of the Soil Thematic Strategyngwidg
activities. COM (2012) 46.

EEAt European Environment Agency (2012): The state of soil, JRC reference report, Luxembourg:
Publications Office of the European Union.

Ministere de la transition écologique et solidaire, Commissariat général au d@eshamt
durable (2019): Atlas environnemental des sttion de ski et des communes suppstatims,
Paris.

Bundesamt fur Umwelt BAFU (2017): Boden in der Schweiz, Zustand und Entwicklung, Bern.

Umweltbundeamt Dessau (2018): Umwelt und Landwirtschaft, Dessau.

d. Water

Birk, S., Strackbein, J., Hering, D. (2010WISER methods database.
http://www.wiser.eu/results/method-database/

Bundesamt fur Umwelt BAFU (2019): Hydrologisches Jahrbuch der Schweiz AB@IL8S,
Wasserstand und Wasserqualitat der Schweizer Gewasser.
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Viewed 1. June 2018itp://www.culturalpolicies.net/web/france.php?aid=52

Council of Europe (2017): Towards a hew compendium of Cultural Poliddgemds: A Road Map.
Viewed 1 June 2019,
https://www.culturalpolicies.net/web/files/13/en/17 05 05 Towards_a New_ Compendium_Road
map_Janssens_Hendriks.pdf

Federal Chancellery of Austria (2017): Baukulturelle Leitlinien des Bundes uotsdrogramm.
(translation: Austrian federal Guidelines on Baukultur). Online:
https://www.kunstkultur.bka.gv.at/documents/340047/394470/180315 Baukultieelleitlinien_21
0x260 DE_WEBop.pdf/aclece05-e0ce-4f2¢-90df-5303ac066b39



http://www.admin.ch/opc/de/classified-compilation/19860372/index.html
http://www.admin.ch/opc/de/classified-compilation/19660144/index.html
http://www.admin.ch/opc/de/classified-compilation/19660144/index.html
http://www.culturalpolicies.net/web/france.php?aid=52
https://www.culturalpolicies.net/web/files/13/en/17_05_05_Towards_a_New_Compendium_Roadmap_Janssens_Hendriks.pdf
https://www.culturalpolicies.net/web/files/13/en/17_05_05_Towards_a_New_Compendium_Roadmap_Janssens_Hendriks.pdf
https://www.kunstkultur.bka.gv.at/documents/340047/394470/180315_Baukulturelle_Leitlinien_210x260_DE_WEBop.pdf/ac1ece05-e0ce-4f2c-90df-5303ac066b39
https://www.kunstkultur.bka.gv.at/documents/340047/394470/180315_Baukulturelle_Leitlinien_210x260_DE_WEBop.pdf/ac1ece05-e0ce-4f2c-90df-5303ac066b39

Republic of Slovenia (2008-2012): Cultural Heritage Protection Act. OfficiateGa{ztie Republic of
Slovenia, 16/2008, 123/2008, 8/2011, 30/2011, 90/2012.

Swiss Confederation (2018): Davos Decleration. Towards a high-quality Baukultur foz. Rgd
13. Online: https://davosdeclaration2018.ch/media/Brochure_Declaratiefbavos-
2018 WEB_2.pdf

UNESCO (1972): Convention Concerning the Protection of the World Cultufdbtamel Heritage.
Viewed 1 June 2019, http://portal.unesco.org/en/ev.php-
URL_1D=12024andURL DO=DO_TOPICandURL SECTION=201.html

As a follow-up to the first and second SEA report elaborated in 2008 and 2013 in complidribes wi
SEA Directive (2001/42/EC), this third application of a Strategic Environmental Assessmeant build
upon a methodological approachtested already in the previous two assessment processes.
Additionally, itintegrates results of the monitoring procesémid-term monitoring Alpine Space
Programme 2014-2020), which takes place in parallel to the elaboration of the SEA.

The well-established approach of the SEA team is presentedhe following pages of section 2
"D SZ} }o}P] o % el thé asséessment methodology was agreed with the institutions
involved in the development of the Alpine Space Programme 2021+ and the représerdhthe
Commission of the European Union.

Subject of the environmental assessment of the Alpine Space Operational Programme are the
Priorities and the Objectives within the Priorities. These assessment subjects reflect the levallof de

of the Alpine Space Operational Programme and allow for an evaluation of the eneintal effects

on a strategic level.

The assessment of environmental impacts is carriedagatinst the background of the description
of the state of the environmentas well as trends andhe likely development without the
programme

The evaluation of likely impacts by the programme includes the following aspects:

x The likelihood of significant environmental effects based on thevaluation of the past
programme and its implementationif in the past a similar priority did not cause any significant
impacts then the same can also be expected for the current programme.

x Thelikelihood of significant environmental impacts based on tlawailable information Within
the Priorities the context and rationale of the Priority, the indicative activities ofRHerities
and the target groups, target sectors, target areas and main beneficiaries are all listed. This
information shows even for these very broad and general objectives how possible prcgects
look like and what kind of projects the Programme partners expect. This interpretafitime


http://portal.unesco.org/en/ev.php-URL_ID=12024&URL_DO=DO_TOPIC&URL_SECTION=201.html
http://portal.unesco.org/en/ev.php-URL_ID=12024&URL_DO=DO_TOPIC&URL_SECTION=201.html

Priorities and Objectives is used to estimate the environmental effects and to justify the
assessment results.

The assessment of environmental impacts is based on a verbal argumentation. The argumentation is
formalised in assessment tables. The basis for the assessment provides the zero. \ariant
constitutes the likely development path of the region (and its environmental isshiesof without

the implementation of the programmeAddtionally, information of the past programming period
serve as back ground information. As a follow-up to the first and second SEA reporatddior

the Alpine Space Programme in 2008 and 2013 in compliance with the IRE#vBi(2001/42/EC), a
first environmental monitoring was conducted to assess the results of the implemented programm
and projects funded under the Alpine Space Programme 201i-the past seven years. It builds
upon an indicated approach of the first two SEAs carried out for the Alpine Spagarimoe and
comprised a validity check of the statements made in the SEA, including preventive, coropensat
and offsetting measures (GRDP 2006, p.30).

The results of the monitoring (Jiricka-Plrrer et al. 2020) serve now as importantesoud

information for the Strategic Environmental Assessment. Overall, the monitoring confirmed the
positive awareness of benefits considering environmental sustainability by the Alpine Space
WE}IPE uu [+ E *%}ve] 0 ]ved]dus]live v /AE% ESe |VE}adentsX VvA]E}
were wide-spread in the outcomes among all priorities. No significant negative environmental
impacts were identified at the end of the five-step monitoring process, despite uncertainty
pertaining from the SEA for some Specific Objectives, which were documented in the Eevitalnm

Report of 2013

The assessment is structured as follows:

X Interpretation of possible outcomes of the actions for each specific objective and theiangev
for the environmental issues including also the background information of the mongtoeisults
of similar objectives;

x Presentation of the main findings in the assessment table: The assessment table includes
environmental issues, the possible impacts and an explanation of the classificatiodirigclu
indirect effects as well as the mentioning of possible mitigation measures (see below);

x Explanation of the results and description of the background.

Environmental impacts are classified in five categories, ranking from significant positive
environmental impacts, to no significant environmental impacts and finally significant negativ
environmental impacts. Significant negative impacts are differentiated into high, medium and slight
categories according to the following classification rules (

While negative impacts were classified in order to allow the consideration of mitigation meaures,
relevant, in three categories, positive impacts are addressed in one category. As the pregramm
attempts to contribute strongly to significant positive impacts on the environment thensanizing
table after each assessment of the specific objectives outlines the variety of environmental
objectives which are addressed. Moreover the positive interrelationships between the specific
objectives are outlined.
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Table 1)

While negative impacts were classified in order to allow the consideration of mitigation meas$ures,
relevant, in three categories, positive impacts are addressed in one category. As the pregramm
attempts to contribute strongly to significant positive impacts on the environment thensanizing
table after each assessment of the specific objectives outlines the variety of environmental
objectives which are addressed. Moreover the positive interrelationships between the specific
objectives are outlined.

Table 1: Assessment Scheme for SEA

Assessment Scheme

positive impacts x  Significant positive impacts on the environmental issue likely expected

no significant
impacts

x Highly negative impacts on the environmental issue(s) are exgebiat
medium negative effective mitigation measures are available

impacts X Medium significant impacts on the environmental issue, no mitigaf
measures available

x  No relevancy concerning the respective environmental issue

x Medium significant impacts on the environmental issue are expediat,
effective mitigation measures are available
X Low impact on the environmental issue

slight negative
impacts

X SEA classifies impacts as likely to B&]PZ v P #]the edpected effects on the
environmental issues are severe and irreversible and cannot be minimized byigggtion
measures.

This is the case if areas, which are highly sensitive to environmental impacts aréolikely
affected, e.g. near-natural landscapes in protected areas, or if the environmental effect can
be intensive and might be irreversible, e.g. in case of sealing of larger ammas/ |
consumption.

X An environmental impact is classified d&u Juu v P SJNU (E}u 32 v AES }(
Objective, it can be concluded
- that only areas with medium sensitivity against environmental disturbances are prone to
negative impacts.
- environmental impacts are of medium scale.

&UESZ EUu}E U 3Z } i EJA Jeo oo oo « Z AlvP  ~u Jpu v P §]A
high negative impact that can be reduced accordingly by mitigation or compensation
measures.

x A significant environmental impact is classified aso]P Z3 v Pwhoga effect on the
environmental issues are significant
- but very limited in time or space and
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- provoke only slight disturbances to the original state of the environmental issue and/or

- concern an environment that is relatively insensitive to environmental impacts, e.g.
monotonous agricultural landscapes with intensive use or settlement areas with a high
share of building land.

Moreover, objectives with medium significant impacts are classified as slight if mitigation and
compensation measures can be applied, which appropriately reduce the negative impact(s).

One aim of the SEA is to providdransparent background for the consideration of envirmental
impacts likely to occur. For thipurpose, indicators serve as a baseline to ensure comparability
between the objectives but alstm allow monitoringafter the implementation of the programme. In
Table 2 the major indicators for the assessment of likely environmental impacts are presented.

Climate changerelated topicsare considered across all environmental issues if relevarst ene
over-arching challengéimpacts by climate change on the sensitivity of the environmental issues).

Table 2: Indicators for the assessment of the environmental issues

Environmental Issues Indicators

Sealing

Influence on soil quality (contamination)

Susceptibility to erosion

Influence on ground water (quality, scarcity, etc.)

Impact on surface water (quality, quantity)

Connectivity of water bodies

Air quality

Influence on greenhouse gas emissions

Influence on mirco- and mesoclimate conditions

Habitat fragmentation/ disturbance of corridors and networks
Influence on habitats and species (condition)

Focus on Natura 2000 sites and PA under category | to Il of the
criteria

Landscape functionality and characteristics

Landscape aesthetics and natural scenery

Maintenance of cultural landscapes

Emissions (such as noise, air pollution, vibrations)

Emission related diseases

Impact on recreational capacity/ attractiveness for recreation
Impact on cultural ensembles/ traditional settlement structures
Impact on cultural heritage by emissions/ vibrations
Enhancement of exchange of immaterial cultural heritage

Saoil

Water

Climate/Air

Fauna/Vegetation/Biodiversity

X X X|X X X|[|[X X X|[X X X

Landscape

Human Health/ Population

Material Assets/Cultural Heritage

X X X|X X X[X X X




STATE OF THE ENVIRONMENT

The state and protection of soil in the Alps is of importance for both the environment ththee
inhabitants. Many vital ecosystem services such as in biodiversity and ferékgrvoir and climate
regulation, soil as a resource and especially structural functions are provided bfpenilnati,
Patterson and McKay 2010, JRC 2009, 2012, Havelick and Mitchell 20142@AUThe Alpine
convention has recognized the value of soil in both Protocol on Saée@Gation (Alpine Convention
2005) as well as Article 3 of the Spatial Planning and Sustainable DevelopmecbP{b994) as
they call to the prudent use of natural resources in recognition of its naturaiifans, functions for
conserving natural history along with its importance for human settlement andtwdtyre. The
concentration in these documents are given to the ecological importance of thiahtalvesource.
And although the mapping, monitoring and protection of soil as a jmtt cross-border task of the
Alpine nations was also brought forward by the Alpine Convention in the 198tsadailability and
collection continuous to be lacking (JRC 2016, BAFU 2015). The Alfgri@e&&mrm (2017) currently
offers best practice, case study, and consultancy services along with information alisuas@
result of the Links4Soil project. The large-scale collection of soil datanemrizllenging, as there is
little harmonization across the classification methods. In this regard, Baruck et &) (B@icate the
concentration on individual or point based collection and highlight thain&hwide classification
systems are not applied. Olesen (2013) also addresses the need for soil dataetge gmogress in
legislation and policy on sails role in climate change.

Recognizing these critiques, the general state of soil in the alpine nations Itae sliscussed. Soil is
influenced by both natural phenomena as well as human activity. The Alpine regibariacterized
by a variety of soil influencing factors such as climate, vegetation, geological features and thyograp
which all lead to particularly interesting dynamics and diverse soil featiBarick et al. 2016).
These features that make soil so diverse and unique can partially take the fdahreats. Climate
change, especially in combination with human economic activity and dawelot policies can lead
to degradation of soil. These threats include soil erosion through windvaatdr, decline in soil
organic matter, compaction, sealing, contamination, and decline in soilMeisity (Robinson et al.
2017). Amongst these threats it can be said that human activity demonstrates strangertd
sealing and contamination threats, while climate more strongly affects soil ieghrd to erosion
(JRC 2016).

The implementation and on-going activities of Soil Thematic Strategy of286een documented
(European Commission 2012). The state of soil in Europe continues to be affectieckdoymain
issues: Sealing, contamination and erosion.

Estimates indicate 2.8 million potentially polluted sites in the EUyli€h 650.000 contaminated
sites are listed in national or regional registries due to different activities (Figuré52500
contaminated sites have been cleared. According to the National Environmenténhentation
Reviews (EC 2019a-€e), contamination cites in Italy (22.100), France (Géi@&any (260.883) and



Austria (68.596) remain high in number. Amongst the alpine nations, onlgrido(378) is seen to
have low contamination rates. While remediation has been successful in select areaspa Budo
the above nations engage in remediation, problems remain. As remediation is @isiogss and the
number of contaminated areas very high, the rate of remediation remains low. Remedialimnso
soil criteria which require strategic management and inspection, especially in industrial @reas
concerning waste management.

45%
40%
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30%
25%
20%
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10%

5%

Figure 2Key sources of soil contamination. EEA 2014

Another threat to soil caused through human activity is sealing. Poor spatiahipipor poor
strategic use of this finite resource often results in land-use and infrastructure devetdpreading

to soil sealing (JRC 2016, OROK 2011). Generally, sealing is recognized as an importanestalironm
topic and incorporated into the national policies of the alpine nationskéy spatial planning
regulations (Environmental Agency Austria 2011). To actively reduce sealing improved spatia
planning, avoiding urban sprawl, strategic use of brownfields and the proteofi@pen space are
required. This should be accompanied through reliable data collection to monitaatidth efforts.

Sealing leads to less available fertile soils, reduction of soil functions, legstaf retention, soll

carbon sequestration and carbon storage, and fragmented landscapes (JRC 2016). Over the past
twenty years, there have been slight fluctuations in land-take rates, there is a genenrgdsa in

land take and therefore sealing due to human activity. Current artificial land covesdgghest in
Germany (7.3%) and ltaly (7%) with Austria and France following closely behind (6l&33%n
respectively). Slovenia has the lowest rate of artificial land cover at 3.3% (EuropeanisSmmm
2019a-e). While some nations follow target values to reduce sealing, Italy and Slaemiot
(Environmental Agency Austria 2011).



Table 3 illustrates the growing artificial surface per land cover type between 2000048df@ the
Alpine nations Austria, France, Germany, Italy, Slovenia and Switzerland. Industriainamercial
use along with low density sprawl continues to be the leading and strongesiirgg land cover

types.

Table 3: Increase in artificial surface per land cover type andtileadfor Austria, France, Germany, Italy, Slovenia and
Switzerland 2000-2018. EEA 2019. https://www.eea.europa.eu/data-and-maps/dasiafiead-take-statistics

Landtake 2000 -
2018 km~2 %
Austria | France Germany | ltaly Slovenia | Switzerland
Industrial and Commercial | 34,97 662,47 418,18 426,91 | 3,74 5,88
16,67% | 30,74% | 30,28% 44,79% | 16,67% 20,45%
Urban sprawl - diffuse 30,63 329,92 205,69 | 0,73 3,45
14,68% 23,89% 21,58% | 3,25% 12%
Construction 21,7 184,53 137 112,41 | 7,47 6,56%
10,40% | 8,56% 9,92% 11,79% | 33,30% 22,81%
Mines 30,3 251,36 352,22 87,86 2,92 8,17
14,52% | 11,66% | 25,50% 9,22% | 13,02% 28,41%
Transport 12,34 143,11 25,16 57,17 5,18 1,00%
591% | 6,64% 1,82% 6% 23,09% 3,48%
Sport and leisure 76,1 68,34 71,48 32,05 1,24 3,65
36,77% | 3,17% 5,18% 3,36% | 5,53% 12,66%
Dumpsites 0,43 12,07 14,19 10,75 0,96
0,21% | 0,56% 1,03% 1,13% | 4,28%
Airports 0,52 8,44 25,25 6,57 0,19 0,06
0,25% | 0,39% 1,83% 0,69% | 0,85% 0,21%
Green urban areas 0,59 2,07 2,43 3,54
0,28% | 0,10% 0,18% 0,37%
Harbours 2,51 7,76
0,18% 0,81%
Urban sprawl-dense 0,44 814,39 2,77 2,41
0,21% | 37,78% | 0,20% 0,25%
Total 208,02 | 2146,78 | 1381,11 953,12 | 22,43 21,29

Extreme weather events pose a threat to increasing erosion (Figute &ccordance with current
weather patterns and climate change, erosion in the Alps is expected to increase furthel as soi
production is slower than erosion (BAFU 2014). While erosion by water is r@lnatacess, it is also
influenced by vegetation cover along with the impacts from deforestation, agriculture and
construction which influence and accelerate erosion rates in addition to the thra@$sg from
climate change. Erosion, therefore, carries a high anthropomorphic element. The results avé loss
biodiversity, vegetation cover and growing sediment amounts in rivers and lakeicrease in
landslides is expected as well (BAFU 2014). Work on soil erosion indicatorsappihgncontinues
Landuse planning will be crucial to ensure erosion can be limited and narstider the high erosion
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risk the Alps imply through their topography but also the importance of vegetatover and the
influence of human activity.
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Figure 3Soil Erosion in the Alps (European Commission 2017)

Summarizing the current state of soil in the Alps, clear threats of climate changeuamah activity
continue to be visible and have not been strongly reduced over the past decadeolléwtion of
data to monitor both the threats and mitigation efforts continue to be an issue (Stolé €016).
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TREND (ZERO VARIANT)

Soils both affect and are affected by climate change. Under climate change, ecosgstermance
will change in regard to its microclimate; greatly influencing nutrient valuesitfilased nitrogen
levels, carbon storage, vegetation cover and overall productivity (Kdrner 200RleW2919). Aside
from the microclimatic changes, trends indicate that the soil threats of erosionjngeahd
contamination are on the rise.

Soil erosioncaused by water is a rising trend (FAO and ITPS 2015). Further erosion of soils will lead to
loss of organic matter in peat soils, decline of mineral soils, anerifesation (JRC 2015).
Biodiversity is at risk. As erosion increases the soils ability to store, buffedtenavill reduce. This

leads to additional risk of natural hazards including flooding and laiedsIHowever, current trends
indicate that this risk is to be considered moderate (FAO and ITPS 2015).

Soil sealingwill cause compaction, pollution and negatively impact local climate (JRX). 2@hile

the current condition is poor, the trends indicate that sealing and land take avérg (FAO and

ITPS 2015, EEA 2014). In the Alps, sealing continuous to occur predomimahtyvalleys and
around the urban areas due to the morphology of the mountain range (ESPON 2019). Cliamgje
adaptation aggravates conflicts about land use in those parts of the alpine territory, where
preventative measures to natural hazards are required (see human health/population)rdadtbis

taken for renewable energy production for the purpose of climate change mitigation. éwaiiiy, in
metropolitan areas the scarcity of space and the simultaneous need for urban expamsitined

with further sealing can create increasing conflicts of interest around the use of open spaces. The
reduction of sealing can prevent the reduction of heat islands. In this context mulléipteuse
concepts will gain stronger importance. Benden et al. (2015) emphasize the need for further research
on diverse synergies in the utilization of space and point out the benefitepmg with multiple
impacts of climate change simultaneously.

Soil contaminationcontinues to be a threat to soil According to the FAO and ITPS (2015), the number
of polluted sites is expected to increase. It is worth mentioning, that the egpeicicrease is also
linked to improved monitoring and data collection. Current estimatekcate 2.5 million potentially
contaminated sites of which roughly 342.000 have been identified. O$eth&5% have been
remediated (EEA 2014). The EEA (2014) expects an increase of about 50% of the currentg identifi
sites by 2025. The EEA report (EEA 2014) illustrates how great the difference betergdieidand
estimated sites actually is, though.

As remediation remains a slow and costly activity, this means the current trend is a contaminati
rate which is higher than the remediation rate. Should remediation remain slow, soil corztiom

will continue to negatively impact biodiversity, biomass production (alsmiiculture and forestry)

and erosion (JRC 2015). After remediation, soils tend to demonstrate simpler morphologies,talthoug
characteristics are restored in the medium to long-term (Curtaz et al 2015). Metlwgingven after
intense use, recovery is quick.

In order to face the current trends head on, it is necessary to collect extensivéasaiacross the
alpine nations to ensure that evaluation and monitoring of soil erosion, gealid pollution can be
conducted. Much more pressing, however, is the necessity to engage in pro-activesiuplanning

and establish mandatory rules for soil protection (Geitner et al. 201 TalBiret al. 2017, Alpine Soil
Platform 2017). The strongest negative trends stem from anthropogenic acts. Therefore, the only
solution is to adapt human activity accordingly.
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Contamination/ Land use
deterioration change

Figure 4: Key challenges for soil
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b. Water

STATE OF THE ENVIRONMENT

The Alps are both an important fresh water resource (Figure 5) in Europa and an area with strong
water demand for diverse sectors (European Environment Agency 2016). Alpine rivers transport huge
amounts of debris. Thereby new habitats are constantly created, while others are destroyedl Fluv
systems are therefore highly dynamic. Alpine surface water bodies are largely influenced by
modifications, most of all for the production of energy leading to structural andtfonal deficits of

many alpine water bodies. Both quantity and quality are influenced, however,bgiso series of
sectors such as industry, tourism, agriculture and hazard protection. In some parts ofpthe Al
Space territory also waste water deteriorates still the quality of surface water bodies (e.geBaro
Commission 2019e). Alpine rivers and lakes originally contained a very spégtifig specialized fish
fauna. Over the past decades exotic species were introduced. As the alien species affect the local
species, these interferences are harmful to the alpine water bodies.
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Figure 5: Drinking water supply and demand in the Alps and surrouaciag (AIpES 2018, ESPON 2019)

In addition to the before mentioned factors such as land use change and the uotiod of
neobiota, climate change has a strong impact on both water quality and quamtihe Alpine area
(BMFLUW 2012 and adapted version 2017, BMU 2011, BAFU 2014, Szolgay@®@ld).aDue to an
increase in mean annual temperatures, a rise in water temperatures and associated change in
oxygen levels have already been observed (Palmer et al. 2014). Already inlZ0BEA summarised
impacts of changing water resources and their implications on biodiversity. Epeold-water fish
species are stressed by warmer water temperatures, whereas other fish seem to profit (e.g.
Cyprinidae). These could lead to shifts and losses of species in rivers, strealakesngbarticularly



in the greyling and trout regions (Melcher et al. 2013, Schmied et al. 2014, Budtki@dm 2009).
Pletterbauer et al. (2012) also discuss climate change-related changes in riverefimmes and
impacts on Austrian fish. Seasonally altered runoff intensities (not only intense rainthiglacial
melt but also low water levels) amplify the altered habitat conditions.

In response to these challenges alternative options for cooling and consideddtia@riants for the
discharge of cooling water (industrial purposes) in times of water temperature rise ahezady
recommended by adaptation documents such as Hohenwallner et al. (2015) or BMNTAMFLU
(2012b, NAS part Il), which recommended consideration of increasing water temperatunetéxtc

of water management (measures). The Bavarian Ministry of the Environment additionally,
emphasized the importance of near-natural (river) bank planting and improvenfethiecstructure

of the water bodies in order to reduce impacts of high temperatures (heat waves) on fresh water
bodies (Bayerisches Staatsministerium fir Umwelt und Verbraucherschutz 2016). The findings of
Trimmel et al. (2016) scientifically sustain and highlight the relevance of this attempt.

A variety of conflicting topics related to heat/drought have already emerged dithrse scale and
intensity, depending on the region in the Alpine Space territory. Water scarcitgamplex field m

the Alpine Space territory. Newly emerging or exacerbated conflicts are likely gb aumnber of
sectorsare involved and affected directly or indirectly by climate change and adaptatian(Figure

6). The Bavarian Ministry of the Environment (Bayerisches Staatsministerium fiir Umwelt und
Verbraucherschutz 2016) already recommended the development of local low water management
concepts for extreme low water events to ensure water supply and coverage of demandwWatell

users (e.g. definition of alarm levels or cartographic detection of areas prone &y wedrcity). The
adaptation strategy of the Federal state Tyrol (Hohenwallner et al. 2015) recommendedekigew!
brokerage among all sectors to enhance the awareness for up-coming more frequent events of |
water-levels and the optimization of coordination of water demand and real consumpiidierns
(exact and transparent data on water consumption of all user groups/ sectors in partengrgy
production, tourism, water management). The drought management plan of East AngliagfAngli

t § €[+ E}UPZE Wo v 1118+ A] A 8Z lu%o AE]JEC }( Ju% &+0]8C & E «

resulting from drought (exacerbated in times of heat waves).
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Figure 6: Sectors strongly affected by water scarcity in the alpiriotezs based on the analysis of National and Federal ¢
Adaptation strategies (Jike-Purrer and Wachter 2019)

Increasing pest pressure was highlighted as a potential for conflicts in severakstindi adaptation
documents (e.g. BMFLUW 2012, Umweltbundesamt 2018), when greater use of pesticides is
required, affecting adjacent water bodies and/or ground water resources. Being a source of drinking
water for a large area, the alpine (water) ecosystems should be kept free of pollutantsidat be
harmful to human health. In addition to agriculture also other sectors partheritstate ground

water quality. A major concern regards industrial activity together with wastewaterofuifrom

traffic infrastructure. They still cause an increasing leakage of nitrogen compounds and g@hugsph
into groundwater bodies, added to the impact of farming on alpine water resources.

The environmental implementation reviews (European Commission 2019 a-e) canditrfurther
achievements are necessary in line with the targets of the Water Framework Directive, the Nitrates
Directive, the Bathing Water Directive and the Drinking Water Directive. Declinegjuatic
biodiversity were reported explicitly for the Italian Alps (Tiberti et al. 20ddcause of human-
induced changes in environmental conditions. Particularly in Italy but alsoaimce improvements

are urgent to ensure the fulfilment to the objectives of the Urban Waste Water Treatment Directive
(European Commission 2019 d). For Germany, France and Slovenia complidhee Nirates
Directive is an on-ward challenging topic (European Commission b, d, e). Effoetsnade in all
countries to accomplish the targets of the Floods Directive through setting objectidedeseloping
measures for prevention and protection. Both are highly relevant as the intensity and freqaéncy
flooding increased (Alpine Convention 2018). National operation plarml(fisk management plans
suwch as. BMFLUW 2015) are important tools to provide information on haaadlactions to reduce
and/or react to them. Natural hazards aggravated by climate change are reflectedaih idethe
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TREND (ZERO VARIANT)

Decline in glaciers and permafrost areas due to climate change will have longetfects.
Decreasing runoff in spring and early summer below 900 m will affect water resoarzks
availability of drinking water on the long run as e.g. Nachtnebel et al. (204st)ated for the south-
eastern Austrian Alps. Groundwater-recharge might increase in winter but decline in all other
seasons. Reduction of spring discharges from near-surface sources are likely. So far, however, no
reliable statements are possible as strong regional differences can be expected (Nachtnebel et al.
2014). The changing precipitation regimes together with higher temperature itithaiely also

cause impacts also on other aquatic biodiversity.

Overall for most areas in the alpine territory drought management strategies will be needed to tackle
water scarcity challenges (BAFU 2014, BAFU 2019, Bayrisches Staatsministerium fir Umwelt und
Verbraucherschutz 2017, BMNT 2012a and b, BMNT 2017, BMU 2011, Ministére de tmriransi
écologique et solidaire 2019). Examples for drought management strategies wereegagry. by a

h ,JE]I}IvIiITT % E}i § (JE S vPov ~vVvPo]lvits EB[PuRE}IEHULZESWO Vv
for waterpower and other sectors with (increased) water usage will turn up more frequently.
Residual flows need to be adapted to these changing water conditions.

Higher quantities of nutrients emitted from agricultural use to water bodies andhabitats due to
the lack of adaptation of fertilizer inputs to changed climatic conditions {a.gimes of heavy
rainfalls or alternatively in times of drought) caleteriorate water quality further (BMNT 2017).
Rise in water temperatures and changes in oxygen lewetombination withpollution will lead to
alternate habitat conditions for many alpine species (Bayrisches Staatsministerium fir Umdrelt un
Verbraucherschutz 2017, BMNT 2012a and b, BMNT 2D&g)ine of water levelswill additionally
affect alpine flora and fauna, in particular in areas with already prevalent low water levelagé&itzi
et al. 2014 for Austria). Exceptionally low water levels, as occurred for many alpineliadasty in
the previous summers such as e.g. Lake Lucerne, Lake Zug and Lake Zurich in Sw(iBzsHAEN
2019b) will occur more frequently. In response to alternated conditions the shameatfiota might
increase and deteriorate the conditions for the alpine species.

Next to drought events heavy rainfalls will continuously influence alpine water bodiesngail iand
increasingrisk of flooding (for further details see sub- $]}v ~Zpu v Z 08ZIlv SHE o Z I C
Flood risk management plans such as BMFLUW (2015) will need to be up-datiedicaesty and

coordination with other planning instruments is highly relevant to avoidlems of interest, identify

synergies instead and apply a precautionary approach in flood risk prevention.

In order to meet climate mitigation targets further structurabdification of alpine water bodiesare
likely. This is particularly alarming in countries such as Austria, where only threefagre®f larger
alpine rivers are still naturally branched. To mitigate and partly compensate these inthacts
continuation of river restoration will maintain its importance.



SEA Alpine Space Programme 2021+ EnvironmentattRepo

Contamination/
deterioration

Neobiota

Figure 7: Key challenges for water (surface and groundwater bodies)

[ 4 ]




References:

Alpine Convention (2019): Climate-neutral and Climate resilient Alps 2015r&ecieof Innsbruck,
Alpine Climate Target system 2050, 7th report on the state of the Alps.

Bundesamt fur Umwelt BAFU (2019a): Hydrologisches Jahrbuch der Schweiz 208s, Abfl
Wasserstand und Wasserqualitat der Schweizer Gewasser.

Bundesamt fir Umwelt BAFU (2019b): Hitze und Trockenheit im Sommer 2018 k&ngen auf
Mensch und Umwelt.

Bundesamt fur Umwelt BAFU (2014): Anpassung an den Klimawandel in deizSéktiensplan
2014t2019. Zweiter Teil der Strategie des Bundesrates vom 9. April 2014.

Bayerisches Staatsministerium fur Umwelt und Verbraucherschutz (2017): Bayerische Klima -
Anpassungsstrategie Ausgabe 2016, Minchen.

BMLFUW - Bundesministerium fur Land- und Forstwirtschaft, Umwelt und Wassenaft (2015):
Nationaler Hochwasserrisiko-Managementplan, Rmp 2015.

BMNT, vormals Bundesministerium fir Land- und Forstwirtschaft, Umwelt und Wasserwirtschaft
(Hrsg.) (2012a): Die dsterreichische Strategie zur Anpassung an den Klimawaildelt Kontext.
Wien

BMNT, vormals Bundesministerium fir Land- und Forstwirtschaft, Umwelt und Wasserwirtschaft
(Hrsg.) (2012b): Die d&sterreichische Strategie zur Anpassung an den Klimawandel. fTeil 2
Aktionsplan. Handlungsempfehlungen fir die Umsetzung. Wien

BMNT previously BMFLUW (2017): Osterreichischen Strategie zur Anpassung an den Klimawandel,
Teil 2 t Aktionsplan, Handlungsempfehlungen fur die Umsetzung, aktualisierte Fassung Jédther 20
https://www.bmnt.gv.at/umwelt/klimaschutz/klimapolitik_national/anpassungsstrategiessegie-
kontext.html

BMU t Bundesministerium fir Umwelt, Naturschutz und Reaktorsicherheit (2011): Aktionsplan
Anpassung der Deutschen Anpassungsstrategie an den Klimawandel vom Bundeskabinett am 31.
August 2011 beschlossen.

BMU t Bundesministerium fir Umwelt, Naturschutz und Reaktorsicherheit (2015):
Fortschrittsbericht zur Deutschen Anpassungsstrategie an den Klimawandel.
https://www.bmu.de/download/fortschrittsberichtzur-klimaanpassung/

Eitzinger, J., Habel., Amon,B, BlamauerB, EsslF, GaubeV. HabersackH. JandIR, Klik,A.
Lexer,M., RauchW., TappeinerU., Zechmeister-Boltensterr§. (2014): Land- und Forstwirtschatft,
Wasser, Okosysteme und Biodiversitat. In: APCC, Osterreichischer Sachstandsbericht Klimawandel
2014 (AAR14). Austrian Panel on Climate Change (APCC) Band 3, Kap285®, ¥W&klag der
Osterreichischen Akademie der Wissenschaften, Wien, Osterreich:
http://hw.oeaw.ac.at/Oxclaa500e_0x003144af.pdf

European Commission (2019a): Environmental Implementation Review t28d8ktria, Brussels.
European Commission (2019b): Environmental Implementation Review 28&8many, Brussels.

European Commission (2019Environmental Implementation Review 201%taly, Brussels.



European Commission (20d)© Environmental Implementation Review 201&rance, Brussels.
European Commission (2019e): Environmental Implementation Review 28b®enia, Brussels.

Hohenwallner, D., Birgel, J., Hama, M., Huber, T., Kratzer, A., Leitner, M., Link, 6., Sagheider,
J., Schréer, K, Schwab, K., Steuer s. (2015): Anpassung an den Klimawandel Herausforderungen und
Chancen, i.A. des Amtes der Tiroler Landesregierung.

Jiricka-Purrer A., Wachter T. (2019): Coping with climate change related conflidie first
framework to identify and tackle these emerging topics. Environmental Impact Assessment .Review
2019; 79.

Ministére de la transition écologique et solidaire (2019): L'enviromere en France - Edition 2019 -
Focus environnement and santé, Paris, Francehttps://www.statistiues.developpement-
durable.gouv.fr/lenvironnemenéen-france-edition-2019-focus-environnement-sante

Nachtnebel, H-P., Dokulil, M., Kuhn, M., Loiskandl, W., Sailer, R., Schoner, W. (2014): Ageswirkun
von Klimaanderungen auf die Hydrosphére In: Band 2 APCC (2014)
http://hw.oeaw.ac.at/Oxclaa500e_0x003144a3.pdf

Szolgayova, E., Laaha, G., Bloschl, G., Bucher, C. (2014): Factors infuempncange dependence in
streamflow of European rivers. Hydrological Processed®2B3t1586. doi: 10.1002/hyp.9694.

Tiberti, R., von Hardenberg, A., Bogliani, G. (2014): Ecological impaxttodiuced fish in high
altitude lakes: A case of study from the European Alps. Hydrobiologia 723, 1

Trimmel, H, Weihs, B Leidinger, O Formayer, H Kalny, G Melcher, A. (2018): Can riparian
vegetation shade mitigate the expected rise in stream temperatures due to climatgehduring
heat waves in a human-impacted pre-alpine river?. Hydrology and Earth SystmmeS@2, 437-
461.

Umweltbundeamt Dessau (2018): Umwelt und Landwirtschaft, Dessau.


https://www.statistiques.developpement-durable.gouv.fr/lenvironnement-en-france-edition-2019-focus-environnement-sante
https://www.statistiques.developpement-durable.gouv.fr/lenvironnement-en-france-edition-2019-focus-environnement-sante

STATE OF THE ENVIRONMENT
Climate

The climate in the Alps is predominantly characterized by cool polar air fremdrth, continental

air mass from the east, warm Mediterranean air from the south and wet western air coming from the
Atlantic. Average temperatures and precipitation vary with altitude, influencing vegetairah
animal life. Winter snowfalls, especially in higher altitudes can carry risks of naaratds. The
alpine space, due to its multitude of different terrains and altitudes, is pronety diverse climatic
conditions that can appear on small scales.

Overall, temperatures in the Alps are rising roughly twice as fast as in the rest of the northern
hemisphere and have already risen b3CZPermeant Secretariat of the Alpine Convention 2017).
There is a recognition that weather patterns are changing with shifts towards precipitatidn
temperature extremes, natural hazards, flooding, droughts, and reduction of snogr (Gobiet et

al. 2014, Permanent Secretariat of the Alpine Convention 2017). These are threat$saisssed in
corresponding sections of this report.

Certain GHGs are seen to effect global warming. Most notably are carbon dioxide, meatiteous
oxide and fluorinated gases. Carbon dioxide being the most common producedgthfmuman
activity (EEA 2017, Le Treut et al. 2007, IPCC 2019). Impacts on clmage which are likely to
PPE A 3§ JvsZ (UWSPHE E o }E § (MESZ E Jv 8Z "~"SE v _ + 3]}v

In addition to the production of GHGs through human activity, the topalgyaof this mountain
range leads to inversion layers in lower altitudes and has barrier effects that form afarap
pollutants (Schroder et al. 2013). The state of the alpine air quality is elabomatélde next
H e SJ}vArM]E_X

Analpine phenomenon, with similar background as inversion, however on a mesaiero climate
range, which is linked to the steepness of the alpine hills, is trappingldbfa@. Emerging during the
evening hours, the cold air is gliding down the slopes. At the bottom of theyvakes of cold air
arise. About 100-300 meters above the bottom of the valleys a warm zmdstto predominate.
Problems arise if the cold air is dammed behind obstacles (houses, walls, etc.) as |akesioface
formed in front of the barrier. This effect leads to an amplification of freeze above théetsarr
whereas beneath them the local climate is slightly warmer than elsewhere (fewer freezes)
(Tappeiner, Cernusca, Probstl 1998).

With climate change the blockage of cold air can impair negative impacts in tirtesabwaves.
Complementary the interruption of fresh air corridors became more problematib increasing
temperatures and longer lasting heat waves. Alpine cities such as Munich already stargf&d¢o
these impacts in their municipal adaptation strategies (Bayerisches Staatsministerium fir tUmwel
und Verbraucherschutz 20}1.7
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Air

Pollutants greatly influence air quality and can come from numerous sourceslimglthe use of

fossil fuels in energy, transport and households, agriculture, industry, and waste mandgemen
(Umweltbundesamt 2018, EEA 2019, Figure 8). 2018 data from the European Environment Agency
has shown that France, Italy, Slovakia, Slovenia and Switzerland are all meeting the esgibsgm

for NH;, NMVOC, NCand S®of the Gothenburg Protocol. Austria and Germany have not been able

to meet the NQceiling.
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Figure 8 Emissions of the main air pollutants in Europe by sector, ZBE8 https://www.eea.europa.eu/data-and-
maps/indicators/main-anthropogenic-air-pollutant-emissions/assaent-6

Generally, the main air pollutants are in a slow yet steady decline across Europe. A tresdaibat i
reflected in national reports of Austria (Umweltbundesamt 2019), France (EEA 2019a), Germany
(Umwelt Bundesamt 2019a), Italy (EEA 2019b), Slovente2(BBc) and Switzerland (BAFU 2018).

In Switzerland, studies have followed the significant reduction of pollutants sinéea<@ell (BAFU
2018). Furthermore, in regard to eutrophication of terrestrial ecosystems, a 42% decline in NOx and a
9% decline in NHhave been recorded between 2000 and 2016 in the EU (EEA 2019), méwmning
exposure of ecosystems to pollutants has been reduced.


https://www.eea.europa.eu/data-and-maps/indicators/main-anthropogenic-air-pollutant-emissions/assessment-6
https://www.eea.europa.eu/data-and-maps/indicators/main-anthropogenic-air-pollutant-emissions/assessment-6

TREND (ZERO VARIANT)

Climate

The effects ofglobal climate changewill manifest themselves spatially very differently and are
already visible today - also in Austria - in many places. The best exarhihs are the increasing
decline and decay of the ice and glacier areas, the thawing of permafrost areas in highdesati
and in the high mountains, seasonal shift of precipitation distributédtgred flow regime of rivers,
aswell as increasing heat and drought periods. A large number of ecosystenteiatndl economic
sectors (including the transport sector) are particularly sensitive to these climatic ehdsge
sections to all other environmental issues). Weather patterns are going to changshifithtowards
precipitation and temperature extremes, leading to climate change impacts, pariguelevant for
the Alpine Space, such as erosion, flooding, droughts, wet snow avalanches and reduction of snow

cover (Gobiet et al 2014, Permanent Sectretariat

of the Alpine Convention 2017e Slphvention

2019). Table 4 provides an overview about the climate change stressors (metgoab phenomena

and impacts related to their changed occurrence).

Table 4: Climate change signals and related impacts which continuously will béfeédptne Space

Climate change signal (meteorological phenomen

Climate change impact

Heavy precipitation

Flooding

Heavy precipitation

Erosion/landslide

Aridity Drought

Aridity Low water levels

Snow storms Heavy snow fall, wet snow avalanches
Icing Icing/ice-breaking

Freeze thaw weathering Landslide/permafrost melt

Heat waves Heat waves/ fire

Temperature rise Temperature variability/ medium temperature rise
Storm Strom damage

Storm Wind erosion

Storm Wind comfort (changing conditions)
Storm Wind throw

Due to its location in the transitional area of different climatic influences andgspiagial proximity of
different climatic zones, it can generally be assumed in the Alpine region that climate dbaige
very inhomogeneous and distinct local differences occur. Figure 9 shows the ewvesagin
temperature projected for the timeframe 2021-50 (Alpine Convention 2019).
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Projected changes in annual near surface
temperature in Europe 2021-2050
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Projected temperature change in Europe: The map shows the projected temperature change in the Alpine area (2021-
2050) compared with the reference period (1971-2000). The temperature rise is likely to be more severe in the Alpine region
compared to other European areas, with a projected rise by almost 2 °C.?

Figure 9: Climate projectionstemperature change (2021-50 compared to 1971-2000) Source: Alpine Convention (2019, p
7)

Reduction of GHGs a continuous key issue to meet the targets of the Paris Agreement from 2015,

the Declaration of Innsbruck and the Alpine Climate Target System 2050 (Alpine Cam2€it9).

Depending on the extent and success of climate change mitigation measures impactgrwill
significantly. In particular synergies between adaptation and mitigation dhoeikey targetsFigure

10 shows the variety of sectors relevant for both adaptation and mitigation in thenAlgpace.

Adaptation to climate change as well as mitigation targets are likely to aggravafietsoof interest

lv 8z 0%o0]V E  ~- 0°} SE v e (JE "e}lo_U "ABVE_Weo"(O}E I(
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as BMNT (2012b) or Hohenwallner et al. (2015) addressed cross-sectoriat€anfsome depth,

also providing a detailed overview of adaptation measures prone to caudéct® as well as the

sectors likely to be involved in such issues. Other adaptation strategihsdéa the topic of

emerging conflicts in the description of the vulnerabilities facing certainosgields of activities,

but remained at a very general level without referencing concrete adaptation measures in their
statements.

52




SEA Alpine Space Programme 2021+ Environmental Report

Alpine Convention — Protocols and Decisions
UNFCCC process and Paris Agreement
Sustainable Development Goals

GENERAL PRINCIPLES

Transition based
rz:SclL:ﬂ:mfé, Model region for Showcase for Emphasis on

natural heritage integrated action transnational action Alpine co-benefits

Climate-neutral Climate-resilient
Alps Alps

Risienpolg
pue swa:,sl(%:g

bujuueid |eneds
spiezey |eimen
§153104 UlRIUNO

=
g
=
&
=
&
=t
=
=
=

NOILYDINNWWOD

Municipal Action

Research & Development

Figure: Overview of the Alpine Climate Target System 2050

Figure 10: Overview of the Alpine Climate Target System 2050 (Source: Alpine Convention (2019, p. 9)

Furtherchanges in urban micro and meso climatic conditioase likely because of further sealing
and construction of infrastructure (e.g. for mobility purposes). Fresh air corriddirgain a more
important role in particular in metropolitan areas, however (BrandenburgleR@13, Schlick and
Dickhaut 2019). Heat islands are going to increase (BAFU 2014, Bayrisches Staatsmirfigterium
Umwelt und Verbraucherschutz 2017, BMNT 2012a and b, BMNT 2017, BMU 2QiEidment of
thermal comfort can lead to health problems (including deaths, heat stroke, etc.; irdgorehips
Al13Z ~Zpu v Z 038ZI1%}% po 3]}v_X 1}3@s and Hpers Epaces |3/ suppasefivto
continue.
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Air

The general trend oemissionsof the main air pollutants is a slow yet steady decrease across Europe
(Figure11). In Germany PM has reduced by 38% and R0y 49% between 1995 and 2016
(Umweltbundesamt 2019b). Austria has reduced,Rbly 0,42% between 1990 and 2014 (EC 2019a).

In Switzerland this trend is estimated to be between 40% and 50% reduction betk83hand

2017. A study on transalpine freight transport (BAFU 2016) has shown, that emissions are being
reduced, but traffic remains one of the highest contributors to,N@d particulate matter. Some

rises in PMsare shown in France (£2019d), Italy (EC 2019c) and Slovenia (EC 2019e).

A trend that is also reflected in national reports of Austria (Umweltbundesamt 2019, EEB#A,20
France (EEA 2019a), Germany (Umweltbundesamt Desslau 2019, EEA 2019¢JEAKaR(dc),
Slovenia (EEA 2019d) and Switzerland (FOEN 2018, EEA 2019e). In Switzeresmthaseidollowed
the significant reduction of pollutants since 1990 as well (BAFU 2018a and b).

Chart — Emissions of the main air pollutants
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Figurell: Emissions of the main air pollutants (Source: EEA 2019)

This being said, climate change and conditions accompanying influence air quadityforlexample,

a partlydryer climateleads tohigher levels of pollutantsand the alpine topography hinders dilution
and transport of pollutants and the risk of heat waves or forest fires further increase the possibility of
air pollution in the Alpine regions (Permanent Secretariat of the Alpine Conventign The trends
indicate a reduction of emissions resulting from human activity but at the same time, wegati
impacts from climate change cannot be ignored.

To continue to addresair quality in Alpine regions in light of climate change, greater consideration
should be given to decision makers and policy to be implemented at local anashaédevel
(Permanent Secretariat of the Alpine Convention n.d., Melamed, Schmale and Schneidemesser



SEA Alpine Space Programme 2021+ Environmental Report

2016). The continuation of reduction of emissions is expected. As dataticoilen air quality is
more readily available than for other categories listed in this report, the monitorfngragress of
indication of trends is easier to obtain. A future focus on decision makers amy gbiould link air
quality to climate change and human health (Melamed, Schmale and Schneider2@$6g Linking
the reduction of particulate matter with traffic would also be beneficial (BAFU 2016). Noatel
friendly technologies are likely to contribute to this target. At a local levelitoong should include
early warning systems and adjust monitoring systems to local needs (Permanent Secofttreat
Alpine Convention n.d.).
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Figurel2: Key challenges for climate/air
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d. Fauna, Vegetation, Biodiversity

STATE OF THE ENVIRONMENT

The Alps are acknowledged as one of the most important biodiversity hot spots ipeE(WONF

2004 and 2006, European Commission 2006 amongst others) due to ipdesogeomorphology and
climatic variety and thus resulting habitat diversity. Still, more than 45% of theeAtpmitory is
covered by forests and woods (Figut8) The landscape was also shaped by a long tradition of
human presence. Longstanding farming and livestock grazing resulted in characterigtial cul
landscapes and many species rely on permanent but low-intensity land-use (Cernusca, Tappeiner,
Bayfield 1999, WWF 2006). Many endemic species can be found (most of theneibkeuiin the
Eastern or the Western part of the Alps) due to former glaciation and isolated peaksmohateof
species generally increases from North to South and from higher alpine areas to lswBuodgi,

Staub, Ruffini 1999).
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Figurel3: Forest cover in the Alps. Permanent Secretariat of the Alpine Convention (2018): The&%\ipaps; Map 16

Unique Fauna of the Alpine Space

The exact number of animal species in the Alps is not known, but the WWF, @WlB) estimates
about 30.000. Especially, invertebrate species such as insects, worms or snails ardivegslgd
offer more than 20.000 species estimated.
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As for birds, theraare about 200 breeding species in the Alpine area and about 200 additional ones
migrating. Birds of prey, in particular falconiformes such as the golden eagleld chrysaetos)f
which around 1200 pairs were breeding in the Alps in the early 2000s, the perégldoe Falco
peregrinus)and the bearded wvulture Gypaetus barbatuswere highly endangered by human
interference, but over the last few years their populations have started to recover. Anpdxdor
this positive development is documented for the golden Eagle in the Western Alpe year 2003,
129 pairs were recorded and this humber has risen up to 168 pairsliy asce et al. 2017). The
authors attribute the population growth to a reduction of human persecution,amastly to the
creation and improvement of appropriate habitats. This has been achiewstlyrby the creation of
numerous protected areas, enabling an increase in the prey popula#ofood resources. The
bearded vulture was rg-vS &} [ lv §Z 0% Jv §Z i066i[s v Z+ & Z
20 breeding pairs but mostly restricted to protected areas (Schwarzenberger et al. 2013).

About 50 species breed above 2000 meters altitude, such as the rock parthigtofis graecpor

the Eurasian dotterelGharadrius morinelljsOther species are restricted to special habitats such as
mountain forests (e.gTetrao urogallus, Picoides tridactylus, Serinus citrineflaother rare species

is the common rock thrushMonticola saxatiliy which is spread over the whole alpine area (WWF
Germany 2004; Mebs and Schmidt 2006, WWF s.a.).

Only few amphibian species can be found in the Alps. Those which live there amenphighly

specialized and dependent on scarce living spaces (e.g. caves). In total, there are 21 $pecies o

%o }

amphibians of which one is endemi8alamandra laza) v Je 0]<S e« "Apov E o _ ]v §Z

Red list (Sindaco et al. 2009) but with a stable population. 15 species oéseqt living in the Alps
although none of the species are strictly alpine (WWF Germany 2004; Alparc s.a.).
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Figurel4: Presence of ibex in the Alps. Source: Permanent Secretariat of the @dpinention (2018): The Alps in 25 maps
Map 18.



Regarding mammals, there are about 80 species whereas most of them are shrews, mice, voles or
bats (WWF 2004). Still, the most iconic species for the Alps are large mammals sucbhasribis,

ibex (Figurel4), black grouse or the marmot. In the last decades, a lot of effort has been undertaken
to reintroduce large carnivores such as the waéaqis lupus the brown bearrsus arctosor the

lynx Cynx lynx Also, the EC defined key actions to assist in establishing and preserving their
populations in coexistence with humans in Europe (Boitani et al.)2845he acceptance of large
carnivores is highly debated in society.

Unique Flora of the alpine region

According to WWF (2006) the Alpine region inhabits more than 5.000 fupggges and ca. 8.000
other plant species. About 4.500 of these are vascular plants repregeffi%o of the complete
European flora. According to Universitat Innsbruck (The flora in the Alps;di@®@68.2019), about
200 species and subspecies are considered to be extinct or lost as no habitats are €ao\860
species are endemic, only occurring in the Alpine region and nowhere else. Pdtiatlaigher
altitudes, plants with restricted distributions can be found adapted to the harsh environmental
conditions they live with (EEA 2012, Nagy et al. 2003 etc.). Theieanaf bell flowers
(Campanulaceae) and saxifrages (Saxifragaceae) have a particularly high amount dfesndieen
latter family show even 28 endemic species in the Alps. Other important endemites are OéawV
(Physoplexis comoyear Cotton Thistle Rerardia subacauljs(The flora in the Alps, Universitat
Innsbruck, viewed: 29.08.2019).

Biodiversity of the alpine region

The highly diverse climatic and geomorphological conditions offer Homgore than 43.000 animal

and plant species and diverse landscapes and is recognised as one of 238 priority ecoregias of gl
importance in the world through the Global200 initiative and are thus the fisgample of a given

major habitat type (WWF 2006). Of great importance for the biodiversity inealggions are not

only large wilderness areas but also human-related species which can be kept only by cultivation f.ex.
mountain meadows and alpine pastures below the climatic tree line. Phytosadcalagvestigations
clearly show the link between land-use and vegetation (Cernusca, Tappeiner, Bayfield 19@9). Mo
species can be found in extensively used alpine agricultural lands than in ietgnged agricultural

lands. Low-extensive use over the last centuries allowed the development of ieaplafiocoenoses

of which some are even protected by Natura2000 and dependent on the correct ntarage

~ WE}% Vv }uu]ee]}v TiidoU huA 03 °E} <o SBpecigs@MNardudgrasglazd, « »
on siliceous substrates in mountain areas} @pifie and subalpine calcareous grasslands these
habitats, too frequent mowing inhibits the natural regeneration process, whereas a certain number
of swaths (in general one or two swaths per year) are necessary in order to maintain tretgioér
species. The cut leads to a dense vegetation cover, which ensures the water retaining capacity and
improves the resistance of soil so as to prevent natural hazards (Schindelegger 2018).a8s
pasture is concerned, neither too many nor too few animals should be keptpine areas. In
particular cows can cause severe injuries to the vegetation cover (Government of the Firstentum
Liechtenstein 2011, Jessel 2010, Hofer et al. 2010).
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Threats / pressures on flora, faurand biodiversity

The IPBES (2018) presented an elaborated assessment report on the state of biodiversity and
ecosystems. There, land-use changes (intensification, urbanisation and abandonmemryanced

as the most direct driver for biodiversity loss in Europe and Asia. Furthermanatelchange and
natural resource extraction, pollution and invasive alien species are accounted fonededah
biodiversity according to the IPBES.

() Land-use changes

For the Alpine region, the European Environmental Agency (EEA 2016) also lists tlog loss
destruction of habitatsas the most direct threat to biodiversity. Intensification of agricultural
practices, especially at the bottom of the valleys on the one hand, and land afvawedt in the
mountains on the other lead to a reduction of species (Batzing 2003, Hofer etlf). 28cording to
Batzing 2003, species of the traditional agricultural land cultivation are most endangered.

Other challenges pose the fragmentation of landscapes and habitats as a result of growing
urbanisation and increasing infrastructure as part of land-use changes. This fragmergdéading

to increased isolation of ecosystem patches thus breaking structural connections and degreas
resilience and ability of habitats to provide various ecosystem services2(HEBA Fragmentation

also influences human communities, agriculture, recreation and overall quality of life.

The European Environmental Agency provides an indicator for landscape fragmentatic?O(BBEA

u uE C 3Z ~ (( 8]A D +Z vetheQigherithP eflective im&sh density hence
the higher the fragmentation. Especially, the valley bottoms and lower altitudes ardy high
fragmented, whereas higher altitudes seem to provide better connected patches (Eigure
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Figurel5: Effective mesh density as measure for landscape fragmentation in Alpine couEERe2F16b).
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directive (European Commission 2013) dedicated to this topic. All landsaagegsendently from

altitude (alpine as well as lowland landscapes) would profit from establisbimgected habitats in
fragmented, agricultural and urban areas.

Alpine tourism and especially skiing have shown to have a major impactodivdrsity in the

mountains Sato et al. (2013) conducted a meta-analysis on the impacts of winter recreakich

was concluded to be most often negative for fauna. They found that richness, abundance and
diversity of birds especially (to a lesser extent mammals and arthropods) bess in areas

affected by winter recreation when compared with undisturbed areas %018 $Z ( UV [¢ % ]5C
partly adapt to the infrastructure and its utilization. At the moment, the AustAdpine Association

lists ten highly controversial ski-region expansions in the Austrian Alps, where untooahedl

areas or even protected areas are threatened by new infrastructure expansion
(SkigebietserschlieBungen Alpenverein, 30.8.2019). Also, in other parts of the Alps, winter mass
tourism is in dispute with nature conservation, f.ex. in the Vanoise National Park ,(2@l4). This

poses an enormous pressure on biodiversity and the landscape (Alparc, http://www.alp&teerg
alps/a-sensitive-area). Research shows that the most disturbed plant communitiese danra in

sites between 1400 and 1600 meters altitude, where human activities are mostset@nmost

alpine regions (Tappeiner et al. 1998, Tappeiner et al. 2006). In particulaspmwtvactivities such as

rafting, free climbing,®anyoning U 3§ X %o}e ¢« A E % E} o usU =+ §Z §Zo § « £
unused areas (Batzing 2003) (e.g. disturbance of birds during their breeding pedbthersensitive

Alpine fauna during the winter skiing season). The overlapping of diffesades (skiing, pasture,

hiking, etc.) poses additional stress on the vegetation cover

(D) Climate change:

Global climate change is an additional threat to biodiversity. Bellard et dl2)2@garded climate
change as the major driver of biodiversity decline. The risk of total extinofispecies with specific
habitat needs is also emphasized among others by Lambers (2015). Since ti&"atentury,
temperature has increased about 2°C in the Alps (Permanent Secretariat of the Alpine Convention
2017). For Austria, detailed records confirm this trend (Auer et al. 2007,
http://www.zamg.ac.at/histalp/). A warming of 3°C could ultimately cadisgribution limits to shift

by 500 m (Kdrner 2012) resulting in the loss of the alpine zone of maoytaio ranges. On the
global level, a temperature increase of 2.2°C was estimated to leading to a loss obf&iter
alpine areas and of ~55% of upper alpine to nival areas (Korner 2012). The Secretariat piinhe Al
Convention (2017) also counts with the l0ss34f51% of alpine plants and 80% of their habitats.
Especially cold-adapted species will be affected whereas warm-adapted species are likely toaprofit
% E} e Vv U N§Z Eul%Z]o]e S]1}v_ ~'}SSIhe& first padn-Eardpeian iIGLORIX « X
resurvey study showed a widespread thermophilisation process in alpine vegefatigrdeclines of
cold-adapted and/or a concurrent expansion of more warmth-demanding speciesidglafter a
period of only seven years (Gottfried et al. 2012). These observations strsumggyest that alpine
vegetation and the distribution limits of its species do respond rather rapidlglitoate change
despite the long-lived and slow-growing nature of most alpine plants.

The up-ward shift of the treeline consequently also impacts on the available habitaisuntain-
dwelling bird species. Ferrarini et al. (2017) showed for the Italian Alps, that the suitdtitat for



the rock ptarmiganl{agopus mutawill decrease by 28% until 2039 and more than 49% by the end of
the century. Winkler (2019) also points out the large impact of climate changartbinopod
communities with large variation of reaction by taxonomic order.

There are several possibilities for species to survive the climate change (Bellar2ioa®Rad. (i) either

they migrate to follow the climatic conditions they are adapted to (undecpndition they have the

necessary corridors and enough space to migrate to!), (ii) species change their phensgagpnal

behaviour or (iii) species adapt their physiology or to the new climatic conditiomsexample,
ESZEE Vv " Z}%( ~Tiiie epuu E]1 ]VvAHZ ajeHikely thg affleciet] Hostz

by an increase in stability and population density of certain pest species, susfolégidg insects or

bark beetles X &}E ~A]8l Eo v U v Jv E <]JvP vpu & }( P v E 3]}ve }A
gradient was predicted, more pronounced at low elevations. The maximum elevatiore ahehole

yearly generation is possible will shift upwards (Jakoby et al. 2019).

Also, other processes induced by the changing climate pose challenges fer filpitiversity and
refugia: Increasing temperatures, glacial retreat, reduction of permafrost, upward shift of treelines
and sub-alpine species, invasive species, change in phenology cycle (Gentili2e15l. The
responses of plants and animals to the changing climate are manifold and not all are fully undierstoo
yet (Winkler 2019).

(1 Alien Species

AnotherSZE & 8} 0% ]v [+ ]} ]JA E+]SC 0]*8& C edbFiotd W is we]lskrd@n JVA «]}v
that invasive alien plants can significantly threaten the structure, function and productivitytoifal

ecosystems, and are generally associated with declines in diversity and fithess of resalant bi

~ ZE v( o T1iiiUawveql2)! Pasticularly in the European Alps, most of the alien plant species

occur only at low elevations and nora@e known to threaten biodiversity at high elevations yet

(Kueffer 2010, Alexander et al. 2016
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Figure16: Map provided by the Joint Research Center from the European Alien SpeciemtinfoNetwork - Species
Mapper (http://alien.jrc.ec.europa.eu/SpeciesMapper viewed 30.08.2019) showing timenuof neophytes of union
concern (Commission Implementing Regulation (EU) 2016/1141) covering the Alpine region.

Alexander et al. (2016) find a combination of low propagule avatiatihd low invasibility of
undisturbed native alpine vegetation as reason for only little occurrence of alien spetiethei
constraint that these limitations could be relaxed in the future, due to increaaimtyropogenic
pressures and climate change. At lower altitudes the invasion by non-residential specieseis
problematic. Especially in semi-natural and natural areas such as alluvial forests, riglatidn
stands and pioneer habitats, some alien plant species are known to reduce residential floristic
diversity such as black locusRdbinia pseudacadia Treeef-heaven Ailanthus alitissimp Indian
balsam [mpatiens glanduliferpor Canadian goldenro&¢lidago candengis

The Joint Research Center (JRC) hosts a large database where records of European Alien Species of
Union Concern (36 plant species) are collected. Fiduéeehler! Verweisquelle konnte nicht
gefunden werden.shows only low numbers for the Alpine region, which can also mean, that not
many records have been reported to the JRC at the moment.

Protection efforts for biodiversity

Efforts to maintain the ecological status and safeguard biodiversity exist @mettifforganisational
and spatial levels. Here, we focus on protected areas, ecological networks (mainly Ra@rakd
green infrastructure (Gl).
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Figurel7: Alpine protected areas 2017. Source: http://www.alparc.org/the-protected-ackssbdver-the-apa

The great importance of the region for biodiversity is acknowledged by a large netwgniotected
areas throughout the alpine countries (Figut@). The Alpine Network of Protected Areas counts
more than 400 protected areas (among the most important categories) over 100 2@13 among
them 13 national parks and 13 biosphere reserves (Alparc 2013).

Protected areas not only play an important role for conservation strate@iasure, expertise,
heritage, culture) but also to manage certain activities that are essential to modern-day motietain |
(tourism, mountain farming, alpine grazing, forestry, eco-building, €t&):(/www.alparc.org/the-
protected-area¥.

Based on the reported data on conservation status of habitat types and species (Article itatsHab
Directive 92/43/EEC), the EEA published in 2016 their status showing that more tRanobéhe
Alpine habitats have a declining or stable unfavourable status.

One prominent example are species-rich Nardus grassland on siliceous substrates in mangasi
with a high number of species if not overgrazed. The conservation status in the Adgioa is

unfavourable-bad and deteriorating (Table 5) given to diverse pressures as already mentioned above.

The country reports of the Environmental Implementation Review of 2019 fgtriay Germany,
France, Italy and Slovenia all mention the declining and / or unfavourainservation status of
many habitats and species, although some efforts are taken by the individual countdesrtteract
this development. Especially agricultural practices lead to the deterioration of manyaNa0@0
sites (European Commission 2019 b, c, d, e, f).


http://www.alparc.org/the-protected-areas
http://www.alparc.org/the-protected-areas
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Table 5 Conservation Status of Nardus grassland as example for an Alpligathander FFH-protection. Source:
https://nature-
artl7.eionet.europa.eu/articlel7/reports2012/habitat/summary/?period=3andgreGrasslandsandsubject=623@regio
n=ALP

Current selection: 2007-2012, Grasslands, 6230 Species-rich Nardus grasslands. on siliceous substrates in mountain areas (and submountain areas, in
Continental Europe), Alpine. Show all Grasslands

Treated data from Member States reports

e Range (kmZ) Area Stuct & | Fituie Overall asses. Areas from gridded maps(km?2)

Surface | % MS | Trend Ref. Surface | % MS | Trend Ref. hime) [ ttef Curr. CS | Qualifier | Prev. CS | Nat.of ch. | Range | % MS | Distrib. | % MS

AT siao0 AN 0 =51300 | 355 - s (N (T - N - 46900 239 36400 259
BG 14300 @ X 14300 386 49 @ . 186,49 [I] @ - N/A 11900 61 9700 69
DE nos27 [QEER 0 410827 130 : 135 (R [E5 - B - 4500 23 4000 28
ES 310 14 o =3101 b4 45 0 =4 |[KE ||£H X | [ x| 1800 0.9 1900 14
FR 30200 [ O =30200 | 550 @ i =550 | RN ||E| V| [ 30900 157 20700 147
I 53000 : >53000 | 516.46 ! »516.46 m m “ . |I] ¢l 46200 235 32800 233
PL 5616 @ X 5616 5 m - =5 m m m : m ne 5900 2 2600 18
RO a00 [ 0 =4200 2200 @ 0 =2200 [I] |E E| N/A 400 21 2200 16
SE 20400  [BEEN 0 20400 1 o 1 m m n : u 17600 0 000 28
8 w0  [EE o = 7265 [ =265 | R B - 5300 27 4800 34
5K 36215 [JEEN o =20362.15 | 199 =195 [_Wj [_,lﬁ—] ! rﬁ—] b1 21100 107 21600 154

Although protected areas, including Natura 2000 sites, cover almost 30 % of ihe Slpnvention
territory, the EEA (2016) stresses the point that protected areas themselves are not ermugh t
guarantee the sustainable conservation of biodiversity. The need for setting up e Alplogical
network, which aims to conserve and recreate ecological connectivity between ecosystem
strongly enforced. Three closely linked initiatives are working together on the Alpinegemil
network, the Ecological Continuum Initiative (https://www.alpine-ecologiedimork.org/about-
us/ecological-continuum-initiative), the Platform Ecological Networktlué Alpine Convention
(https://www.alpine-ecological-network.org/about-us/platform-ecological-nefi), and the
ECONNECT projechttp://www.econnectproject.eu/cms). Especially large mammals like wolf,
brown bear, lynx and red dear need large undisturbed migrating routes.

The Alpine Convention also stresses the need for ecological connectiviigtallishing its own
Platform Ecological Network ]v T1.iThis platform not only enhances the connectivity between
protected areas but also stresses the need for improving the permeability of thedapd matrix in
order to provide suitable migration routes to species sensitive to climate change askehkmnt to
climate change adaptation (BMUB 2016).

In their vision of Climate-neutral and Climate-resilient Alps 205the Alpine Convention (2019)
formulates several targets also concerning ecosystems and biodiversity: (i) preserved ecosystems and
biodiversity, (ii) Alpine-wide system of protected areas, (iii) maintained and rezbtélpine
ecosystem services and (iv) Alpine ecological connectivity between and beydadtgdoareas.

On the European level, already in 1995, the establishment of &meHaropean-Ecological-Network

was one of the priorities of European nature conservation under the originaEBespean Biological

and Landscape Diversity Strategy (PEBLDS). Today, ecological connectivitg eempadarity for
international biodiversity conservation policy, formulated also in the Aicbdiiersity Target
(Secretariat of the Convention on Biological Diversity 2010). In response to that, thpeB&miro
Commission forced the concept of Green Infrastructure Strategy (European Commission 2013) as a
policy instrument for connectivity. The EC encourages the inclusion of ecologicattieity into the
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biodiversity policies of the member states and also reports on them in their ammpdmentation
review (EC 2019).

TREND (ZERO VARIANT)

Current pressures on fauna, flora and biodiversity, in particlaad-use changesclimate change
and neobiota, as also defined by the IPBES (2018) are highly likely to continue. Therefore, there is the
strong need to strengthen efforts for mitigation and adaption to these developments.

Ongoing polarisation between urban and rural areas will put pressure on dmdesersity in two
ways: (i) intensification of land use activities like agriculture in suitable areas (@bpedilley
bottoms) and (ii) abandonment of low-intensity agricultural activities (and thus wsodgession)

will both lead to a reduction on habitats which are dependent on this extensive dynanaity M
habitats protected by Natura2000 are affected by this development such as alpine meadows
(European Commission 2018).

On the other hand, the rewilding aibandoned landscapesllows some animal species such as
bears, wolves or lynx the comeback into the Alpine areas as already happenedstatiishment of
viable populations in areas with low human disturbances on the long roita(® and Linell 2015).
The return of large carnivores poses challenges in the human-wildlife-coexistence, whengreiye
on domestic animals, and people are afraid of attacks (Boitani and Linell 2015).

Intensification of touristic infrastructure, inadequately managed settlement policy as well as the
increased renewable energy production can lead to significant impacts on dlipineand fauna as

well as its biodiversity. The pressure on protected areas and special habitdtslystdi increase
(BMUB 2016). The Austrian Alpine Association lists ten highly controversial ski-regimsiexp in

the Austrian Alps, where untouched natural areas or even protected areas are threatened by new
infrastructure expansion (SkigebietserschlieBungen Alpenverein, 30.8.2019). One example is the
fusion of the two glacier ski-regions Pitztal and Otztalfo *3 0]*Z]vP HE}% [+ 0 EP «3
region. Also, in other parts of the Alps, winter mass tourism is in dispute with natasea@tion,

f.ex. in the Vanoise National Park (Mauz 2014). Competition of key economicsségoiculture,
forestry, fisheries, energy, transport, building/housing and tourism) with nature conservatiogtdarg

will continue due increasing land-scarcity. Climate change is one of the majomsefmothese
exacerbated conflicts between nature conservation and other competing land-usétiastsuch as
transport infrastructure or renewable energy (BMUB 2016). Adequate measures are needed to
fulfil/maintain biodiversity targets.

Climate changampacts on flora, fauna and biodiversity as such will gain importance. Some aspects
are already rather clear like up-ward shift of treeline to 2120 - 2820m by the end @fldtecentury
(Rubel et al. 2017) and population ranges of birds and plants (Gottfried @0&2 a.0.) or the
probable increase of canopy mortality due to alien pests (Seidl et al. Z0i8)Secretariat of the
Alpine Convention (2017) also counts with the loss of 31-51% of alpéméspand 80% of their
habitats by 2050. Schwager and Berg (2019) predict an enormous loss of calcareailcaads
alpine grassland in the Eastern Alps of 50-90% by the middle of the centurylexegh the loss of
habitats will be less inside protected areas than outside.

The up-ward shift of the treeline consequently also impacts on the available habitatsuwftain-
dwelling bird species. Ferrarini et al. (2017) showed for the Italian Alps, that the euialitat for



the rock ptarmiganl{agopus mutawill decrease by 28% until 2039 and more than 49% by the end of
the century.

Other consequences still remain under discussion (e.g. compositional shifts ofcpfantunities,
changes in species interactions like competition). Overall, the limitations and iogahgbitat
conditions, in particular for species of wetland areas and higher alpine habitatsevidlase and
demand strong attention.

Without taking any action, also the establishmentatien species (neobiotavill proceed t maybe
even in a higher pace due to warming temperatures. Alien plant species migrhigher altitudes,
but as they are normally generalist species, the impact on native communities is yet mather |
(Alexander et al. 2016). The valley bottoms on the other hand provide suitable habitagatmvaays
for a long list of neobiota (Pergl et al. 2017). Early detection and warningnsysill be needed as
they are the most effective way of limiting the spread of neobiota, especially to comtely
spreading invasive species (BMUB 2016).

Conservation efforts must aim at preserving a permeable landscape matrix, mitigatingefridion
processes and allowing species to migrate across the entire Alpine region (BMUB 2016).
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STATE OF THE ENVIRONMENT

Traditional agricultural and pastoral activities have shaped the farmed landscapes in largessetti
the Alps for over a thousand years and are a significant factor in maintaining btjivéivestock
grazing is common in many Alpine Environments around the globe (NagyGeaitherr 2009).

Centuries of human activity have created a diverse patchwork of small-scalectpe elements
providing a large number of transitional spaces and ecological niches (Miller 28&2der and

Haller (2017) have looked at the historical development over the last 1508 gedrfound different

historical settlement and socio-demographic systems have evolved in the Afpeeaslt of various
cultural traditions of the local population.

These cultural differenceare still reflected in different developmentsf agriculture and tourism.
Nevertheless, there are tendencies of polarization between prosperous areas (atfiies,

conurbations and major tourist areas) and less favoured areas (peri-urban and peripleas) aver
the last 30 years as described by Pfefferkorn et al. (2005).

The loss of cultural landscapes goes hand in hand with biodiversity loder(i2@d2). Muller also
stresses the point, that safeguarding man-made landscapes are also worth protecting because of
their regional and identity-creating significance. Only recently, Batzing (2018) nesntiire
continuing loss of traditional landscapes by the processes of rural depopulationrbad sprawl.

The remnants barely exhibit commonalities with alpine specific living and econonditions.

At the moment, forests and semirural areas cover about 77% of the Alpine area (Permanent
Secretariat of the Alpine Convention 2018). Artificial surfaces are concentrated in tie batfoms

and at the Alpine borders (FigurE9). While the valleys are comparably densely populated, the
steeper areas and more alpine landscapes as well as the heads of the valleys comprise of landscape
with less land use (EEA 2012

This typical landscape is a major important resource especially for touristic alpine areas.culararti

summer touristst yet to a lower degree also winter touristsE vl $Z ( 3}E "o v e % _ }A
other criteria when coming to alpine regions (PSAC 2013, Jiricka et ah 2iditka et al. 2013b etc.).

Tourism in the Alps has been estimated to account for 95 million ovaruigits and 60 million day

trip visitors per year and contributes notably to the economy of Alpine camtfb0 billion euro

yearly) (PSAC 2013).

Kv §8Z }lv Zv U 8§Z S3}uE]+s] AE%0}]S S}V %o} o %EES ppr(EFeu_3v S.
because of increased land consumption (such as hotels, gastronomy, transport infrastructure, leisure
areas, sport infrastructure) but on the other hand, generates opportunities for safeguarding cultural
landscapes (BMUB 2016). One example for this is the EP+S ]JP E ,E( E_ ]v]s]
(https://www.bergsteigerdoerfer.org/ viewed: 17.09.2019) launched in 2008 by the Austrian Alpine
Association.
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MAP 15
Land cover

The Alps are a reservoir of
natural resources. Forests
and semirural areas cover
most of the Alpine territory
(approx. 45% and 32%
respectively). The map also
depicts the proximity of
agricultural and built-up
areas (displayed in the map
as artificial surfaces) in the
valleys and at the Alpine
borders.

See methodological note
on page 48
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Figurel9: Land cover in the Alpine region. Source: Permanent Secretariat Afptine Convention (2018): The Alps in 25

maps; Map 15.

The future development of Alpine landscapes will also be largely dependent on climate change
impacts and the related mitigation measures. According to Gobiet et al. (204tipesides Alpine
temperatures, also precipitation, global radiation, relative humidity, andetiorelated impacts like
floods, droughts, snow cover, and natural hazards will be affected by global wamitimdarge

impacts on Alpine landscapes and society.

Forest landscapes, on the other hand, are likely to increase according to three Apnvention
(2007) despite, or especially because of, global warming which may cause a change in the
composition and structure of the woodlands (Thom et al. 2017). Wink@t9Rpointed out, that
livestock grazing also influences the alpine-species responses to climate chdiugeirig at for
example declining vegetation productivity and forage quality.

Of the different types of landscape concerned, wild fluvial landscapes are the most endangered. The
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ecologically untouched. According to Tockner et al. (2009), almost all Europearbasins are
heavily affected by human activities, in the Alpine region, hydropower pramtucéind flood
protection pose the strongest pressure on the river landscapes. The Alpine Space RRERE

(https://www.alpine-space.eu/projects/spare/en/home viewed:

26.09.2019)

addresses the

challenge to harmonise data on the ecological status of Alpine rivers ancsendrclear priorities
for future restoration and adequate protection measures by providing gimeglfor successful and

sustainable integrated water management.

Hydropower is only one way of renewable energy production. Other forms of renevgabtiuction
technologies are used in the Alps and will become more important in the futureasibioenergy,
wind power, solar energy and geothermal energy. Their further establishment will increase conflicts



https://www.alpine-space.eu/projects/spare/en/home

with existing land use activities and might even further increase landscape fragmen(BfiddB
2016). Assessing the sustainability of different production technologies enhttee sustainability
pillars in the Alps, Grilli et al. (2017) found that forest biomass aydropower will be more
favourable solutions compared to ground solar photovoltaic and wind gpoglue to their high
impacts on land use. This increasing demand of land will force conflictifevédt land use activities
and needs solutions of multi-functional land uses.

One of several important solutions for mitigating these climate change impacts affectingpine Al
landscapes is the provision of a functioning ecological network (BMUB).20h@ ongoing
fragmentation with all the implications already mentioned above (see chapter FloumaFa
Biodiversity) poses severe challenges to Alpine landscapes. A landscape matrix dediedyenb sol
agiculture, energy production of tourism prevents the movement of species in thestapd. A
sustainable spatial development needs a balance of social, economic, ecologicalsaniegaill
aspects. Solutions regarding a sustainable multifunctional trans-sectoral spatial plare@d to be
enforced in order to allow Alpine landscapes to evolve without losing identitggiity and
uniqueness. Even though the European Landscape Convention dates back to the yegt@0al
of Europe, 2000), its main aims are more prominent than ever, namely ensiménguality of
landscape protection, management and planning and covering the entire territory.



TREND (ZERO VARIANT)

Many authors agree that the Alpine landscapes face large challenges in the next decades: The
population will become more and more concentrated in the valleys which assseguoance become

more urban and fragmented. On the other hand, some areas experidepepulation t young

people migrate to urban areas leaving behind empty villages and the laretlsa@rgrown with
bushes.

Flury et al. (2013) summarized in their study the past and future trends of faiouagriculture in

the Alps depending strongly on overa&tonomic and social developmentdDepending on the
scenarios applied, the future of agriculture in the Alps, in three of four scenarios (Globaliagion
little regulation, Continental markets, Global co-operation, Regional contiashnthe abandonment

of utilised land will continue to be the predominant change in land-udeuimpe. Other studies even
pointed out Y _§Z § -wsevchanges that already occurred during the last decades are responsible
for the main future LULC changes (by secondary succession). Only an extreme lantraband
scenario and extreme climate scenarios (5 K temperature increase) would bring about samigsch

]Jv >h> ]*SE&] us]}v v £ % ve]lv }((BaBser(ét@l 2917). This expansion of
forest cover will also impact the provision of multiple ecosystem sen{idéasa et al. 2017). They
found, that protection services, carbon stock and deadwood abundance will benefit no
management in all regions with little negative effect of climate change. Schirpke 204F) (applied

three socio-economic scenarios (positive, trend and negative) for 2050 andneedfiwvith their

study the greatest changes in ecosystem services will be related to the natural reforestation of
abandoned grassland, causing a shift from grassland to forest services.

Climate changewith its associated fluctuations in precipitation and temperature regimes are
expected to have partly large consequences for Alpine landscapes (Permanent Secretariat of the
Alpine Convention 2017). Solutions regarding a sustainable multifunctional-geameral spatial
planning need to be enforced in order to allow Alpine landscapes to evdttieut losing identity,
integrity and uniqueness. Particularly increasing production of renewable enerdyibeimg to
climate change mitigation will impact Alpine landscapes. EUSALP Action Growped as BMUB
(2016) sees the expansion of smaller and decentralized hydropower plants as well asrahgr
producing technologies like bioenergy, wind power, solar and geothermal energy as a way forward to
a more sustainable energy production. Assessing the sustainability of different gbiauu
technologies on the three sustainability pillars in the Alps, Grilli et al. (20lifdfthat forest
biomass and hydropower will be more favourable solutions compared tongrgolar photovoltaic

and wind power due to their high impacts on land use. On the contrary, thespages of
renewable energy production impair partly strong impacts on animals andspks well as the
biodiversity. This increasing demand of land will force conflicts of different ugedactivities and
needs solutions of multi-functional land uses.
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f. Human Health, Population

STATE OF THE ENVIRONMENT

Emission related diseases

The population of the Alps is changing. The Permanent Secretariat of the Alpine Cony2a1i8h
indicates that that there is a general population growth in the Western and central alps with
declining population in the East (Figuz#&). Not only are the Alps home to roughly 14 Million, but
they also welcome to around 120 million tourists every year (PermaSentetariat of the Alpine
Convention 2018).
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Figure21: Population change 19802010 Source: Permanent Secretariat of the Alpine Converzi8(

This means people and goods are beings transported across the region causing differerdf types
emissions. Most influential for the local populations are noise and air pollutantsed by transport.
Due to the transport corridors being limited to certain routes or valleys, these soarte especially
hard hit with NOx pollution, a pollutant which is predominantly caused by condrugtihgines
(Dumolard 2009). Figur® shows the current levels of nitrogen dioxide over Europe.

Transport is a major source of emissions in the Alps and the cause of 24.3% of GHG\®IfE&EAO
2016). While transport serves a purpose for inhabitants to in their daily lives, itsatses freight
and tourism. Concerning the freight transport across this region, the European CommEi&) (
has found, that there is an increasing amount of goods being transported, with an expeatétion
further increase in coming years. BAFU (2016) also recognizes the effects freight tramsaming
on the alpine space. Additionally, it was found that while Switzerland haghaniwdal share in favor
of rail (69.9% of freight is transported by rail), Austria and France for exdrapéemuch larger road
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percentages (70.2% and 92.3% respectively). The overall modal split for transport aerédgstin
Germany, Austria and Italy is dominated by road traffic (Tuszynska 2016).

s
NO2 tropospheric column (umol/mA2)

50 95

Figure22: Nitrogen dioxide over Europe. Source: EESA modified Copernicus data (2018)

The population is left noise and air pollution causing negative effectaiorah health (BAFU 2018,
2014, BMNT 2018). The World Health Organization (WHO 2019) links excessive onoise t
cardiovascular disease, psychological effects including effects on concentration ayhace Even
limited exposure over a longer course of time to air pollution can edsse cardiovascular disease
(EEA 2013).

Moving away from human influences, the Alps also offer positive effects on hueadih hResearch
suggests that there are physical and mental benefits from spending time outdoors which can be
found across all age groups (Mutz and Muller 2016, Arneberger et al. 2018r&Bait al. 2015). For
recreation purposes the Alpine areas offer a diverse repertoire of activities that stimulatec@hysi
health and mental rejuvenation.

Natural hazards

Due to its geomorphology and topography, natural hazards are an inherent chaltenggny parts

of the Alpine Space territory leading to diverse impacts on human health/popnlalihe risk of
impacts on human health/population increases patrticularly in hillside areasgthidpine territories

and near rivers/brooks, in case inhabited areas are nearby. Over the past decades the magnitude and
frequency of extreme events increased. Many studies as well as reports such as IPPC (2019) and
Alpine Convention (2019) relate these dynamics to climate change.

Climate change can cause meteorological phenomena to change in frequency aitintéstreme
events are particularly relevant for major infrastructure and settlements (Altvater et al.,)2Uhg
effects of heavy precipitation and its consequences, such as drainage system overbgirdedin
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flooding, were already ten years ago the subject of studies such as Haurie et al. 2@ and
Bisesbroek (2008).

In the alpine area, indirect consequences of small-scale precipitation events are taaujides,

debris flows and creeping slopes (Stoffel and Huggel 2012). These in turn leadittecalvle costs
through reconstruction measures, blockades of strategically important routes, power failus®&n

personal injury (Altvater et al. 2011, Birkmann et al. 2010). A dedlineeimafrost also played
already a role and can lead to increased occurrence of soil instability and thsereréurther

instability of very high transport infrastructure, railways etc. (Gruber and Haeberli 2007 nd@cite
Schade 2009,). These effects are rarely impacting larger settlements however.

Altered temperature conditions, especially heat waves and freeze-thaw cycles, challenge the material
of infrastructure, such as electronic line infrastructure (Jayant et al. 2013, Eskeland2@08), or
pavements (Harvey 2004, Enei et al. 2011). An increase in forest fires was pagtlyedbdue to
longer periods of heat waves and drought (Vacik and Miller 2013).

Large storm events occurred over the past ten years which affected enormous forest areas,
particularly in Northern ltaly Apart from economic impacts these large events of windfall also
increased the likelihood of negative consequences for human health/population ircylarticlose to
settlements and in case protection forests were affected.
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Overall, the population of the alps is aging. The Italian and German Alps, where 1 ottiz&ts are

over 65, are seeing that more so than the French and Swiss Alps (Permanent Secretariat to the Alpine
Convention 2018). The Alpine Convention (2018) also illustrates that the overalapopurowth is

around 0,6%; with the strongest growth rates occurring in France, and the ssbdgcrease found

in Austria. This shift in age is also accompanied by increasing polarizatnaiicased in Figur@l. In

parallel migration to and within the alpine area is likely to continue.

Emission related diseases

Following the trends of reduction ipollutants discussed in the section on climate and air, it is to be
expected that the correlating influenced on human health will also be reduced. In Gerthésy,
trend was identified in the reduction years lost due to NOx exposure (Umweltbundesamt 2018).
the study, Umweltbundesamt identified that number of premature deaths was reduced from 7.832
in 2007 to 5.966 in 2014. Years of life lost fell from 69.244 dawOt726. Although there are not
many studies specifically covering the Alps, the trends indicate that the cases of cardiovascular
disease, psychological effects or strokes related to the exposure to pollutadtsaaising premature
death will decline as emissions decline. BAFU (2014) also caliscioges collaborative work on
reduction of pollution, as the movement of particles is not hindered by boardersatgliohange
could partly reverse positive trends in summer times during heath waves and drongidrticular

for ozone induced diseases (BAFU 2019).

On the topic of noise, the Environmental Implementation Reviews of 2019 (EC 20&Diadicate
differing trends across the nations. Slovenia and Austria appear to be doihghwplkeep of data,
mapping and action plans. Switzerland (BAFU 2016) has also been able tonrepsticicess in noise
reduction with a continuous positive trend expected for noise from both road w&mil. Italy has
improved their approach to noise mitigation and has caught up on missingritsepod plans
concerning noise. Germany has ample sources of data, but is currently lackingpdatiorior future
development. Lagging behind is France, where performance on noise mitigatitnuas to be low
and action plans are missing. Through the Environmental Noise Directive (Dil2@®2£19EC), the
foundation for future improvements have been laid. Should the action ptensnplemented, noise
should be able to be reduced or kept low. Indications show that noise reductionnoestito be
sought mainly along roads through reduction of numbers, speed limit and naigeeds (BMVIT
2018). Switzerland is also giving significant attention to reduction of noise alorgisa(BAFU 2016).
Recognizing noise as a continuous cause of cardiovascular disease, sleep disturlbramgancan
loss of concentration and cognitive abilities, Swiss plans seek to reduce the sbmaiee and also
promote quiet relaxation and in residential areas (BFU 2018).

Natural hazards

Particular attention needs to be paid to settlement structures on slopes, initiaty of streams, on
respectively near the banks of rivers and - depending on the forest management (species, open
clearing areas, etc.) also in proximity to forests. Endangerment of people and houses in thetyicini

of these natural elements is expected to increase because of climate change, in parti@rane



long-term beyond 2050 (Alpine Convention 2019, Permanent Secretartaeohlpine Convention
2019).

Changes in the precipitation regime need to be taken into account in plgnniralpine space

territories with proximity to surface water bodies, since otherwise a re-dimensioningamiing

elements such as drainage basins, drainage or retention areas may be necessary at higher costs/ with

limited options (BAFU 2014, Bayrisches Staatsministerium fur Umwelt und Verbrauche@hiitz

BMNT 2012a and b, BMNT 2017, BMU 2011). Demand for new retention areas, conversion (rezoning)

of building land to retention areas might cause conflicts in land use camd particularly affect

settlement structures (Hohenwallner et al. 2015, p. 130 and 168). Overall, the neandeai for

space for active and passive hazard prevention might aggravate existing conflaid starcity (e.g.

Land Steiermark 2017, p. 45, Land Vorarlberg 2015, p. 57, see also intenstgis with the
VA]JE}vu v3 0 ]Jeep ~"}]o_+X ~Cv EP]+ SA v ASE E 8 v&]}v v

through the increased development of Green Infrastructure (European Commission 2013) can help to

minimize conflicts. First applications of multifunctional use of space were adab/ge in larger

alpine cities such as Munich and Vienna (Back and Kleidorfer 2019 as well as étwh&018).

Similarly, synergies can be reached through stabilization of soils in order tenprerosion and

debris flows. The project Links4Soils covered this preventative approach, which will gain further

importance in the future. Moreover, protection to natural hazards will be dependena tiarge

extent on the condition of mountain forests. Sebald et al. (2019) emphak& role of mountain

forests as important green infrastructure, efficiently reducing the probability of torrential hazards in

the Eastern Alps. Impacts of climate change on the protective role of fordstseniighly different

based on local site conditions (Mina et al. 2017). As such, the choice of emamaigregimes should

be adapted to site conditions, whereas in some cases the absence of management mighbbstthe

solution for protection services (Mina et al. 2017).

Interrelationships, in terms of positive co-benefits, can occur for the prevention of nigktodgreen
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managing risk prevention regarding new settlements and protection of existing structores
combination with instruments for hazard prevention at local level (Permanent Secretdridie
Alpine Convention 2019).

Another impact of climate change that could lead more frequently to indirect damage t
infrastructure and settlements will be the increase in forest fires. In case protective forestsewill
affected those climate change impacts pose a particularly high risk in combinatiootiver follow-

up extreme events (Leidinger et al. 2013, Vacik and Muller 2013). Forest fingartcailarly likely to
originate from embankment fires (e.g. railway tracks). Consequently, preventative measutetonee
be taken into account in forest management. At the same time the reduction of conflicts with nature
conservation targets needs to be kept in mind (see interrelationships with Flora/Faunaditiy

Additionally, an increased occurrence of windfall, especially at endangered locations (e.§. fores
edges, wind-exposed slopes) is likely to occur more frequently and with a larger scope.dWet sn
aggravates the conditions in particular in the Southern part of the AlpingdgrriSnow pressure is
also likely to affect settlement structures more frequently (depending on material and structure of
roofs and other settlement infrastructure).
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g. Material assets and cultural heritage

STATE OF THE ENVIRONMENT

The Alpine region is characterized both in cultural heritage and material assets through lon
traditions in agriculture, architecture, cuisine, art and craftsmanship that have shaped teatul

ove % }( 8$Z]e u}lpvs ]Jv & vP X hv €& §Z o E SGv_ }v WMo
Convention 2006), the great cultural diversity is recognized for its influemceuality of life,

settlement structures, tangible and intangible cultural heritage. A quick look at the Map oagrterit

Sites (Figure4; Permanent Secretariat of the Alpine Convention 2018) illustrates just how many

sites of cultural value are scattered throughout the region. There are 17 UNESCO World Heritage
sites considered to be in the Alps and spread between Austria, Germany, Italy and Switz@fland.

these, four are Natural Heritage Sites while remaining 13 are all Cultural Heritage SiESGON

2019).

WORLD MERITAGE SITES, 2017
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Figure24: Map of Heritage Sites, Source: Permanent Secretariat of the Alpine Conv2aiién (

Two main economic activities shape the cultural heritage in this region: agriewind tourism.
While agriculture has far less importance employment wise than tourism for the local populations fo
example (Permanent Secretariat of the Alpine Convention 2018), it carries great imporartbe f
maintenance of the cultural landscape. Furthermore, the immaterial heritage carries great potential
for tourism, yet it is often a fine line between tradition and staged enactment thaitisized in this
regard (Luger and Wohler 2015). Excessive tourism and the commodification ofotrachiild be
seen as a threat to cultural heritage (Pasikowska-Schnass 2018). Festivals, oral traditionapdhusic
language are all immaterial aspects that are found to be diverse and unique iAlpivee region
contribute, to this day, to a fascinating immaterial cultural landscape. The beneficial effesush

rich cultural heritage is seen to be the ability to increase quality of life, enhanapieness,
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contribute to job creation, ignite sustainable regeneration, contribute to idgnbuilding and
incorporate climate change adaptations into renovations (CHCfE Consortium 2015).

Architecture and traditional constructions remain significant material assets. Traditional atohée

can be a draw both for heritage tourism but also as a means of educationuigstoand locals alike
(Hmood and Jumaliy 2018). With traditional architecture come questions of restorgtieservation

and maintenance which can be very costly in both time and financial ineaes$mThis becomes a
more pressing issue when threats from climate change and natural disasters (Pasikowska-Schnass
2018) are considered. Going beyond the touristic value, it can be argued thathbutage is
profitable as a soft factor in local economy and that historic buildingkstarries a very specific
attraction to investors due to their unique historic characteristics (Haspel 2011) pfiajects, CLISP
and ATLAS, have worked with regions in the past to address adaptation to climate dhapoth
spatial planning and restoration and maintenance of historic buildings imanner which follows
sound social, ecological and economic sense. Architecture and traditional construagossen to

be central for the preservation of cultural heritage in the Alps, an attitude that can also be
recognized in the various conservation policies of the alpine nations.



TREND (ZERO VARIANT)

The trends concerning cultural heritage and material assets will need to address three maén futur
issues: the consequences dfimate change the maintenance of cultural landscapeand the
maintenance of historic building stock

Cultural heritage and material assets are well established but not untouchedirbgte change
Landscape and man-made structures are not immune to the risks of erosion, landslidethand o
natural hazards. These occurrences can change the landscape and its stability, influencing the
security of structures (JRC 2015). In particular the growing transport and tourism infrastructure in the
Alps will be exposed to more natural hazards, such as rockfall, avalanches, and toharaials,
events which are likely to increase in the future due to climate change (Einhorn €dEd). 2n this
publication, the authors summarize findings of many studies dealing with the occurremeguodl
hazards in the future decades and their impact on the Alpine environment: increfasmeency or
volume of rockfalls, significant increase in the occurrence of debris flow probal#ityine of 2080

% in avalanche activity for the 21st century. Furthermore, impacts of climate changésoaremove

and re-deposit archeological artifacts (JRC 2015). It is of importance to rectwseaisks in spatial
planning approaches and adapt accordingly.

Maintaining cultural landscape often linked to agriculture, will become more difficult as the
demographics continue to age and outward migration effects regions (see chéaptgu v Z 0SZU
W } %o 1 0).58Van if the industries that formed the landscape such as agriculture and mining have
changed, upkeep of traditional trade and handicrafts continue to be a central part of nmaigdhe
cultural landscape and identity, often branching out into the tourism sector (Schermér B@atzing

2015, Bender 2010). In order to promote sustainable development of the culturdkdape,
regionally specific ecological and social aspects must be considered in spatiaiglame landscape
management.

Additionally, the cultural difference across the Alps also influences how heritage and massesd

are perceived and managed. The Alps continue to be very culturally diverse. This diwdfsity
influence organization, maintenance and subsidies individuals may be interested anaigi
(Bender and Haller 2016, Batzing 2016). Trends in landscape management approaches willlype equ
diverse.

When it comes to thenaintenance of building stockthe project ATLAS identified that up to 60% of
building in rural areas can be considered historic. However, these structures are usudhlyed.
Recognizing this as an opportunity, ATLAS engaged in retrofitting histddngsiand illustrated,
that there are current shortcomings in financial support and policy frameworks to @seestors

and owners. With the trend working against retrofitting and the use of existing infrastructure, it
becomes clear that to protect material assets and increase resource efficiency, stronggrgali
financing mechanisms need to be developed.
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Due to the highly interconnected nature of the different environmental issues, overargoiag can
be formulated enabling positive synergies for several environmental issues or speakammns of
the SEA to enhance positive interrelationships.

Improve ecological condition and connectivityAs outlined in Chapter 3.d. fragmentation is a major
pressure on biodiversity. The enhancement of connectivity e.g. through strategic Green
Infrastructure  planning does not only foster the environmental objectives for
AO}YE I( pv | ]} JA E+]8C_ s pabenefits o @GidnAtp regulation and indirectly for
ANZpu Z 0SZI %o} %o (iHongtkvet al. 2020, Monteiro et al. 2020). Additionally, these
approaches can support climate change mitigation but also adaptation to climatgehmpacts:
green spaces retain water; provide shaded / cooler locations for animals and paupla range of
other ecosystem services (European Commission 2013). Similarly improvertietonnectivity of
water ecosystems can imply several other positive effects e.g. for climate change adaptation
purposes.

As mentioned in the previous section three, pollution is still a serious challepgrticularly for

AAS E U AM]JE. v Me}]o. uS 0} AZpu v ZEASZALY IV]IVA]CE < IBQC (ME ]
}u e AV " puo3u® o Z EJ§ P _ ]Jv &z 0% ]v % @ENH]SPAEE] » X Kv
extent, next to traffic, the more industrialized agriculture. Reduction of negative impathssifield

can support reduction of negative environmental impacts significantly and contribsie i@l
reintroducing biodiversity in some areas. While regional initiatives can supgaratel change
mitigation, the additional valuation of sustainable production conditiongppsut the overall
environmental ambitions. Organic farming, for example, can significantly irapemological
condition anddecrease pollutionsince it abstains from agrochemicals; by low input of chemical
compounds, water systems and soil profit (e.g. Williams et al., 2017), aasvallna & flora (Fuller

et al., 2005; Hole et al., 2005). Additionally, products of organinifey seems to promote a positive

human health status (Hurtado-Barroso et al., 20I%) Alpine Space programme is as well supposed

to continue its initiatives in reducing emissions (GHG, PM, and otheutgqui$) of traffic,
communities and industries, which again does not only support objectivesefan elir and human

health, but also healthy ecosystems and thus biodiversity. Energy efficiency burealsoing
consumption of natural resourcesffers possibilities for a more sustainable development in all its
dimensions. Particularly, in light of climate change mitigation but also tduelimate stressors

making climate change adaptation necessary, new strategies towards sufficiency andlemultip
combined usage of space are essential.

To sum up the core environmental objectives, Figeéesummarizes the key needs to enhance
positive impacts across all environmental issues. Climate change adaptation agationititargets
are strongly related to these four principle goals as well. The concrete contmisuaf the specific
objectives to the environmental objectives identified for each environmental issue will Eso
transparently subsidized at the end of section five (Detailed overview of ldatyributions to
environmental goals by each specific objectivel 19).
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S.0. iv. Promoting climate change adaptation, risk prevention and deya®silience

Background

Primarily the actions under this specific objective strongly relate to protectfaratural hazards. In
the past funding period projects, like Links4Soils or RockTheAlps, focused staomgiye
environmental issuet e.g. soils or protective mountain forests for the purpose of hazard
prevention and/or reduction. Looking on the outcomes of Links4Soigida range of topics was
treated and best-practice examples were presented linking the main focus on thegeeland
careful use of the resource soil to the broader context of soil protection in foregtatjal planning,
agriculture, tourism and natural hazards prevention. RockTheAlps focused on rock fall aviis i
Alps and in the way protective forest can help in their prevention. Advantages aftact and
sustainably managed forest ecosystem could have more actively been addressedntElguative
nature-based solutions viewing also co-benefits for other environmental issues beuécploited
further in the next programming period. Some sectors and impacts are mention@apéxdly in the
new programme, such as settlement areas and impacts by heat waves. Herewith the strong
connection to S.O. vii seems highly evident. Not only can green anchilastiucture foster climate
change adaptation needs, partly also co-benefits for climate change mitigatiomecareated. In this

- U A v <]PVv](] v8 %}*]3]A Ju% &+ u]l]PzZs8 & .pos (JE
AO}E I( pv | ]} JA E «de&c@r perspedipecould also support the prevention conflicting
interests e.g. fostering multiple-land use and prevent contradicting gdalatare conservation. The
final version of the programme explicitly underlines this approathshould be pointed out, that
actions supported within this SO should have an integrated character, foster co-bengfits fo
mitigation and avoid locka-effects by adaptatioX(ASP 2021+, final programme, p. 21).

Altogether, the SEA monitoring for the funding period 2014-20 couldidertify any significant
negative environmental impacts resulting from projects in the area of climate change adapaatil
particularly the prevention and reduction of natural hazards. Some projects such as SPARE,
HyMoCARES and Eco-AlpsWater attempted even to ameliorate the conditions ofe sweter

bodies and could be considered as mitigation for negative impacts of regulébio hazard
prevention and or negative impacts of energy production (e.g. they could batérito minimize
impacts of hydropower utilization

Also for the future funding period, continuation of the focus on nature-basédtieas in prevention

and reduction is highly recommended. The planned actions indicate that the progranfioilewsng

this principle: ‘Developing solutions and pilot activities to set up coordination structures for the
sustainable management of multifunctional protective forests and the establishment of NBxiseel
Solutions, taking into account Green and Blue infrastructure, water-managemene@gystem
services (ASP 2021+, final programme, p. Z8rong synergies can therefore occur in connection
with the activiies v § EP 3+ }( EnkatadingAdipdiversity, green infrastructure in the urban

environment, and reducing pollutionX P Jve3 §Z]- IPE}uv o<} (E@wvelopi8dlve su Z



solutions and pilot activities for different types of territories in highly affectetl exposed regions
(e.g. high altitude environment with glacial mass reduction, permafrost degradatioregions
specifically hit by draught) ~ "W 1iii=U (]v o %2@ he @Egative @niioimental impacts
are expected. These territories and their flora/fauna/habitats will be impacted stranglglimate
change. Project selection, implementation and monitoring therefore needsatospecial attention
not deteriorate or negatively impact habitat conditions.

Provided the joint efforts of these two objectives under this priority, significapgative
environmental impacts are excluded by the SEA and even positive environmental impadtglgre |
to result from projects funded under this priority and special objective, in partidaiar®*”~}]o U
AMU V Z 08Z V % }% po Sijaterial sskSeov e MoSuE o Z E]S P _X

The likelihood of significant positive impact increases also due to the plantigities in prevention

and int PE $]A *% 3] 0 %0 vv]vPU AZ] Z ]+ Jv ] &  S¥étENg-upCof3Z
preventive planning measures in the fields of spatial planning and risk managgémamgh the joint
development of tools, interoperable databases; disaster moniarivarning- and response- systems

at different territorial levels concerning all kind of natural hazat@ommunication actions such as
‘Developing integrated and participatory concepts and implementing pilot psojét risk
management as well as communication measures aiming at raising awareness egateuiness
among policy makers at different policy levels as well as among citizen& o]l oC 3} ]Jv G

(}Joo

~

. S

%}e]5]A Ju% e }v ~BDppulatio_ d¥ZE Eue }( % E A vi]lv }(awSpE o Z

monitoring and improved methodologies and tools (link to prioB)ywhich will look at climate
change impacts and particularly natural hazards can be beneficial too.



Assessment of the Specific Objective iv.

Overview on the assessment results of Priority Axigdlimate resilient and green Alpine region

S.0. iv. Promoting climate change adaptation, risk prevention and deva®silience

Environmental
Issues

Assessment results

Explanation

Soil

Significant positive
likely

impact

Depending on whether nature-based solutions
stabilize soils and prevent erosion are chosen (see
monitoring)

Water

No significant
positive impacts

impacts

t

Focus on nature-based solutions and retent
recommendel t if this happens even positive impag
are likely; otherwise also negative impacts mi
result; monitoring results of the previous programr
suggest however, not to suspect these negal
effects.

Climate/Air

No significant
positive impacts

impacts

t

In case maladaptation is prevented no signific
environmental impacts are expected, in case

projects funded under this S.O. foster co-benefits
climate change mitigation even significant posit
impacts are likely

Fauna,
Vegetation,
Biodiversity

No significant
positive impacts

impacts

t

Even positive impacts are likely in case the focus i
nature-based solutions; no significant impacts to
expected, in case the focus is on measur
monitoring, knowledge exchange; overall, negat
impacts are possible but unlikely according to §
monitoring results of the previous programm
Actions also address higher alpine areas. TH
territories and their flora/fauna/habitats will by
impacted strongly by climate change. Proj
selection, implementation and monitoring therefo
needs to pay special attention not deteriorate
negatively impact habitat conditions.

Landscape

No significant
positive impacts

impacts

t

No significant impacts to be expected, in case
focus is on measuring, monitoring, knowled
exchange; overall, negative impacts are possible
unlikely according to SEA monitoring results of
previous programme and in case the focus is
nature-based solutions and knowledge Dbuildiy
exchange

Human health
Population

Significant positive impacts

Efforts to reduce risks also on human settlements
infrastructure will lead to significant positive impactg




Material assetq Significant positive impacts | Significant positive impacts are likely due to |

and cultural reduction; negative impacts are possible e.g. vig

heritage impacts (see also landscape) Negative impacts
possible (e.g. visual impacts) but are unlikely - see
landscape

Interrelationships and cumulative impacts

Positive interrelationships are likely within this specific objective in caserexatsed solutions
contribute not only to prevention of soil erosion, stabilization ofpsle hilly/ mountainous
territories and retention capacity but also to benefits for flora/fauna/biodivigrg¢such as e.g. the
sustainable management of protection forests). Additionally, positive interrelationsdrgpdikely
Al8Z ~ o]Ju § | JE_ ]vas Edrbon}sitksAEdn be preserved or (re-)established. Positive
synergies can occur with targets promoted under S.O. vii and under the specific objettrasrity

2 as also mentioned in the final programming document.



S.0. vii. Enhancing biodiversity, green infrastructure inetlurban environment, and reducing
pollution

Background

The ASP defined one of the main joint challenges for the Alpine region the pressuAlpine

1} 1A E -Afpi@anbicdiversity and ecological connectivity has been under pressuraaioy
decades especially since the second half of the 20th century. Intensive exploitation of natural
resources and the use of land for various purposes like settlements, transport, energy ristit tou
infrastructure as well as for agriculture and forestry have caused bgges in biodiversity and the
fragmentation of ecosystems in the Alpine area. In addition, the rich natudataltural heritage of
the Alps is more and more endangered. Climate change is a new threat for Alpiversiod ASP
2021+, final programme.5)

The Specific Objective 32 vZ v 38Z % @&}5 3]}vU §Z }ve EA §]}v v §Z }o]
Y} 0% ]v %o pf hedast funding period had partially many overlaps to the currently
planned S.O.vii. The importance of ecological connectivity in the Alpinenreggtressed also under
the light of European policies. The funded projects (f.ex. ALPBIONET2020pdWater, SPARE and
HyMoCARES) showed positive impacts especiallyflora, fauna and biodiversity as well as
water . v ]Jv JE 8 % }e]3]A Ju% Se (}E Ay, \a widéarra)X of pemefitg was
possible and positive contribution to several dimensions of ecosystem agrfriegulating services,
cultural services, provisioning services ...). Projects like SPARE and HyMoCABE&lyendicated
the positive indirect impacts on other environmental issues and ecosystem services refolting
improved surface water quality. From this point of view, the involvenadsd of Blue Infrastructure
into the current S.O. seems logic and valuable and could already be implairiaritee name of the
S.0.

Surprisingly, the influence of climate change as additional stressor on the conneofivseveral
species was only marginally tackled in the projects during the last period. The current desafptio
the S.0. and its actions actively address the topic of a changing climate tpBupporting
transnational cooperation, knowledge-exchange and reinforced research on the cdngpatds of
climate change on Alpine biodiversity as well as the impacts of mitigation and adeptagasures
for different types of territories, as well as in and for urban regions (e.g.ghi €irban heat
]eo v «UASR/2021+, final programme, p.dBus, it is expected that projects funded under this
S.0O. vii will contribute to a better knowledge of impacts on biodiversity atigation through GBI.

Even looking at climate regulation functions of GBI, the suburban network ned#sdonsidered as
it is also argued on p. 18 (ASP 2021+, final programm&uEsSZ Eu}E U 'E v v oun /v(E
can ensure a better functionality of Alpine cultural landscapes and local ecoruivities (tourism,
PE] MoSPUE UYe v v Ju% E}A }vv §]}v  3Atiswidely Gown thatpE v @
not only urbanised but also very intensive agricultural landscape suffer enormousiybfoaliversity
decline. Similarly climate change affects (higher) alpine habitats. Particularly in theseGé@an
contribute to climate regulation and reduction of natural hazards and providesiple synergies
with S.O. iv. Connecting green and blue infrastructure would make sense, pani@ldarifor climate
regulation and fostering biodiversity.



Reinforced research on concrete impacts of climate change on Alpine biodivasitybe combined
with S.O. iv to address the issue of the impacts of mitigation and adaptation measurklpioa
biodiversity (as addressed on18; ASP 2021+, final programine

Another interrelationship with S.O. iv is the provision of a wide array of ecosystem serviGsl by
such as natural flood prevention, biodiversity and soil protection, especially wicesif@ on Nature
Based Solutions (NBS) and sustainable management, as stated also on p. 26 ZBSHirz4
programme) N ¢ /U% 0 U VS]VP %]0}S %o @E}i 8¢ S$Z § %o % }BRAWOIES V
~Ad-'E*U E SpE « A~}lopd]}ve ~E “planning Jwethollobpies in order to
strengthen Alpine biodiversity and ecosystem services, taking into account theibutiotrtowards
§Z ¢} ] oU poSuE o v }viu] -he@lthS %% EXPX WKWwWS PE § v
approaches of systeivd P@E 3]}v v A op §]}ve_

Reduction of pollution, as mentioned in the name of S.O.vii, indirectly addressadositive impact
of GBI by combining with climate change-adaptation when attempting a stratggioach of Gl
from small to larger scale (considering also e.g. fresh air corridors in urban-subrethonships as
well as in alpine valleys and other relevant topographical structures).

The focus on urban areas as suggested by the title of S.0O.vii seems too natnewiemt of the SEA.
Strategic planning and linking diverse structures offer benefits also in other areas palstiouiian
attempting to enhance and preserve biodiversity and enhance climate regulation capactthe
description of the SO in the final programme document, the urban focus is widened to other
landscape types and their interlinkages (connectivity)

Overal] only significant positive impactsseem likely with the current planned activities.
Maximization ofco-benefits is likely especially when considering synergies with activities of other
Specific ObjectivesRecommendations to include Blue Infrastructure were up taken finally and
should be consider not only for urban landscapes.



Assessment of the Specific Objective

Overview on the assessment results of Priority Axis Climate resilient and green Alpine regior]
S.0. vii. Enhancing biodiversity, green infrastructure in the urban eowiment, and reducing pollution

Environmental Assessment results Explanation

Issues

Soil Significant positive impacts likelyDirectly addressed in actidy)

Water Significant positive impacts likelyfNetwork-solutions and strategic bl

infrastructure planning highly recommended

Climate/Air Significant positive impacts likely|GBI has a regulating effect on the local clin
(e.g. help fighting urban heat island) and act
a filter of pollutants considerably enhancing
guality

Fauna, Vegetatior] Significant positive impacts likely[Network-solutions and strategic Gl planning

Biodiversity comprising sub-urban and rural areas hyf
recommended
Landscape Significant positive impacts likelylStructured landscapes rich on biodiversity

provide a high value of landscape aesthetics
recreation potential

Human health| Significant positive impacts likelyjnetwork-solutions and strategic Gl plann
Population highly recommended to maximize posil
benefits for climate regulation capacity

Material assetd Significant positive impacts likely|Given the wide array of ecosystem service
and cultural provides, the safeguarding of material as
heritage against natural hazard would profit

Interrelationships and cumulative impacts

The positive effect of a widespread and functioning GBI concerns all environmental issues,
interrelationships among them seem likely, particularly between flora/vegetatiodilersity,
landscape and human health as well as between soil, water and fauna/vegetation/biodiversity.



S.0. i Promoting energy efficiency measures

Background

In order to reach climate mitigation targets approaches fostering effigiemd if possible
sufficiency are key goals which are urgently needed. Overall, the comationicand
awareness-raising for energy efficiency and saving turned out to be theggyrtunity but

also challenge for several projects funded under similar specific ol@és}iin the previous
funding period. S]}vSupporting knowledge transfer as well as communication measures
in order to raise awareness among different policy levels anditimens/consumers using
approaches like behaviour economics and political framingyder to foster the paradigm
shift towards sufficiency- and post-carbon approach@sSP 2021+, final programme, p. 29)
will positively continue this process. The link to life-style aadnomic impacts will create
positive impulses herewith.

Projects surveyed under the SEA monitoring of the previous Alpine Spag&afme, such
as THE4BEES atterag@to create some longterm positive impacts also beyond the project-
lifetimes. Others such as IMEAS, mainstreaming climate mitigation and low canieogy
planning, contributed useful tools to facilitate this process anahtiifig and involve suitable
stakeholders for transformative processes to institutionalize climate chaniigation at
various levels.

According to the core focus of the specific objective, significasitipe impacts on global

climate change are likely. Similarly, positive impacts can result from thectied of

emissions as a side-effect of an energy-efficient and climate fridndlging and transport

sector. Significant positive impacts cherewith result from integrative approaches in land

use planning, particularly for the actioh 1 %0 %} ES]vP Jvv}A S]A e<}ousd]}ve « A

pilot actions that foster sufficiency-oriented-post-carbon lifeest as well as cross-sectorial

approaches for different types of territories, e.g. in the planhibgilding/ housing/

residential/ tourism /mobility & transport/ energy sector(s) that takeoirdccount the

sustainable implementation of new energy-resources (e.g. GNV, hydragegBNW, electric

u} Jo]38uchvd PE 3]A %% E} Z « u]l]PZ3% o0+} 0 S} JVIE S %o}
v > v }lvepu%S]}iv_X

Cross-sectoral conflicts could be solved throughout these process@&upporting solutions,
the exchange of knowledge, good practices and R&D activii@sssing on the transition
from energy efficiency to sufficiency-oriented approaches and to suppertrémsition
towards a post carbon economy and society in the Alpine reginsidering Multi-Energy-
System-Integration and the sustainable use of renewabl(@sSP 2021+, final programme, p.
29) and could also suppott-benefits between adaptation and mitigation (S.O. iv and vii) as
well as to achieve targets of circular economy as envisaged in ST@e\inal version of the



SEA Alpine Space Programme 2021+ Environmental Report

programme reflects these two suggestions as mentioned on page 28 of the final
programming document.
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Assessment of the Specific Objective

Overview on the assessment results of Priority Axis2 & }v v uSE o0 ~ E *}uE + ve]

S.0. i Promoting energy efficiency measures

Environmental Issueqd Assessment results Explanation

Saoll No significant to positive impacts likely | Precautionary concepts in spat
planning could involve a reduction
sealing

Water No significant impacts likely

Climate/Air Significant positive impacts likely Viewing the major goals of this S.
positive impacts on the global climal
are likely to a certain extent

Fauna, Vegetatior] No significant impacts likely Negative  environmental impact

Biodiversity depending on energy-production a
not likely viewing the planned activitie
and particularly the efficiency an
sufficiency oriented approach s

Landscape No significant impacts likely Negative  environmental impact
depending on energy-production a
not likely viewing the planned activite
and particularly the efficiency an
sufficiency oriented approach s

Human health| Significant positive impacts likely Viewing the major goals of this S.

Population positive impacts on the global climal
are likely to a certain extent

Material assets an{ No significant impacts likely

cultural heritage

Interrelationships and

W}e]18]A

]Jvs ECE o0 S]}veZ]%o"

cumulative impacts

A

of GHGs and other emissions.

v N o]u &relliRely duevo theZrpductio
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S.0O. vi. Promoting the transition to a circular economy

Background

The SEA monitoring discovered some hidden chances during the last fundirdjtpeioous more on

mult- Ju ve]}v 00C epue3 ]Jv o PE v }viuC A]8Z &} CJ[e IviAo P v

societal transformation. This Specific Objective creates the potential to investigatelarelop
profound strategies and solutions for a transnational enforcement and promotion of laircu
economy.

Already in the past programme projects such as AlpLinkBioEco or AlpBioEco showcased how
sustainable economic development can be based on alpine core products. Expledhg-products

in order to exploit the full bio economic potential and create a high ealbain was a particular
strength of these projectd=rom an environmental point of view the integration of diverse sectors
and the enhancement of innovative, sustainable product ideas, reflecting also climateechang
adaptation targets cross-sectorally, is highly recommended. When looking etilagnal and forestal
resources in the alpine area, adaptation needs should be considered in an integral @ragrino
avoid negative side-effects e.g. for valuable resources such as water/drinking water (@.tp du
increasing irrigation) which will most probably run scarce in a larger part of theeAppace
territory. Similarly resistance to pests, drought and (as far as possible) storm events nbed to
considered. Cross-sectoral exchange could be a major asset to achieve sociallyalsigstan
climate-friendly solutions which contribute to biodiversity targets in the best case too

Positively, projects under this S.O. review the energy and resource consumptioder to improve
also positive environmental impacts on global climate change considérengroduction but also

the whole lifespan of the products including the waste, after use and/or recycling phases
Enhancement of organic production/ sources of origin could be a surplustfoe fprojects in the
same field.

Viewing also the direct and indirect consequences of the Covid-19 pandemic arasgomse in the

Alpine states that are yet to be fully understood, including significant ecamanmd social impacts, it

]* % ES] po EoC Ju%}ES vS 8} (}*8S & eued3 Jv o E }A EC (}E
societies by taking the chance to contribute to climate change mitigatiornetsame time. This
includes the necessity to strengthen the sustainable production, research and development in the
alpine area by profiting from regional resourceSostering the use of high quality biological,
indigenous and regional productsASP 2021+, final programme, p. 32) in a climate and
environmentally friendly socio-economic developme@ne focus of the final version of the
programme aims at supporting the tourism industry, a sector which was particularttedfby the
pandemic. Many practitioners and academics pointed out the potential for reorientatigaurism
destinations and businesses during and after this global crisis towards a rimoegecfriendly and
sustainable practicX dZ §]}ve VA]e P ¢C 8z 0% ]V %o reduingEthe E uu
total use and consumption of materials and resources in tourism and leisure timéesGtimcluding
mobility_ ASP 2021+, final programme, p. 32) can contribute positively to this gewefd. In case
synergies with S.O. (i) are created, novel approaches reflecting the (new) lifes{fléucs) target
groups, couldmake a real impact and prepare tourism destinations and businesses for future
demands. Processes of innovation but also reorganization after the crisis are the adeabfptime

to question tourism strategies and regional development processes intrinsicakingpbeyond one

\Y
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single sectarWaste recycling, which is also mentioned as core target under this S.O., will not only

but also be very relevant for the tourism and leisure sector.

Assessment of the Specific Objective

Overview on the assessment results of Priority Axis? & }v v uSE o ~ €& }uCE
& P ]$W0. vi. Promoting the transition to a circular economy

Environmental Assessment results Explanation
Issues
Saoll No significant to significant positiySignificant positive impacts are possi
impacts likely e.g. indirect positive impacts on t
reduction of land consumption and
brownfield development)
Water No significant to significant positiySignificant positive impacts are possi
impacts likely unclear so far whether definitely to
expected t water consumption and/q
indirect impacts on water resources
not explicitly mentioned but might res
from the actions
Climate/Air Significant positive impacts likely [Viewing the major goals of this §

positive impacts on the global climate
likely to a certain extent

Fauna, Vegetatior] No significant impacts likely
Biodiversity

Positive side-effects could result
biodiversity/ nature conservation targe
are considered aside of fostering alp
core products for bio economy purposé

Landscape No significant impacts likely
Human health) Significant positive impacts likely [Significant positive impacts can re
Population from reduction of emissions followi

also reduction of resource consumptio

Material assets anq No significant impacts likely
cultural heritage

Interrelationships and cumulative impacts

Positive interrelationships are likely due to reduction of resource consumptivralso depending
strongly whether integral approaches are applied and synergies with S.O. (i) created



S.0. i Enhancing research and innovation capacities aedutake of advanced technologies

Background

Projects funded in the last period undE §Z ~XKX ~/u% E}A §Z (E u A}EI }v ]8]}v
lv §Z 0% ]v "% _ Z vi & «SE] S]}v (}&E "PE v_ Z E § EU
formulated mitigation measures to absorb possible negative impacts. Even hhivege was no
precond]$]}v (JE ~"PE Vv_ % E}i 33U 3Z E A E v} Vv P SVYR Fu%e)}ESX}S]
For some projects, the formulation of objectives such as in the AF of SCALE(up)ALR&Isaigipss

o]lvl 8§} "PE v }viuC_X

Whereas some of the projects recognized the potential of integrating environmental stopic
throughout the stakeholder involvement, others did not discover the hidden chancesheln

interview interviewees partly stated that environmental topics did not play a rmlieir project t

except br a very limited scope. Onaterviewee acknowledged8Z 3 (E}u 3} C[* % E+% S3]A
consideration of environmental expertise might have been beneficial for some caegpas these

aspects. Most of the projects did not cover green-economy topics explicitly initiz ideas, but did

either include these thematic aspects due to stakeholder involvement or at least disdogseme

hidden potential during this SEA environmental monitoring.

Based on these experiences, the monitoring report recommended fostering the integration of
adequate environmental expertise and institutional capacities in the projects. The new program
explicity (& eo¢ ¢ §Z v (}J& ~PE v_ Z & 3§ @standhilgysiaterteordE}i S C
"WE} § % ESv @Eencdliraged & komsmer expected and unexpected impacts of their
projects on the environment and sustainability, to seek mitigation of possible adverds efftlne
implementation of innovations and technologies, to strengthen any possible positive effects and,
whenever possible, to incorporate mechanisms or practices that will unleash such positive_effects.
(ASP 2021+, final programue 36)

Also, activity a) iv.""U% %o} ES]VP A% E]Ju vS 0o u} -ups tovbetteP @ddress ¢S ES
innovation topics in the Alpine region, involving greening practices fgilagfbon the natural and

cultural heritage and knowledge of the actors in the Alpine reyi@gkSP 2021+, final programme, p.

37) underpins this necessity.

If all future projects within this S.O.i follow the sustainability statement earnestysignificant
negative impacts are to be expectedOn contrary, efficient implementation and use of new
technologies offering new perspectives in rural areds {i. Fostering the innovation capacities,
addressing innovation gaps on a transnational level in non-urban are@oncing urban-rural as
well as rural-rural-linkages in the field of innovation, fostering accesgaifliusinesses to the urban
innovation support services and diffusion of innovation support sewiggSP 2021+, final
programme, p. 37) might have significant positive impacts due to less itwobicommuting

v e¢]§] e }vr*oJusSI]JE_ v ",puv Z 08Z 1| W}%po S]}v_X



Assessment of the Specific Objective

Overview on the assessment s uo s }( WE]}E]SC &£l i "/vv}A §]}v v v]P]

0%]v & P]}v_

S.0. i Enhancing research and innovation capacities aedutake of advanced technologies

Environmental Assessment results Explanation

Issues

Saoll No significant impacts likely | Cansidering the sustainability statement and
the results of the SEA monitoring no significal
environmental impacts are expected for this
environmental issue.

Water No significant impacts likely | Casidering the sustainability statementdn
the results of the SEA monitoring no significal
environmental impacts are expected for this
environmental issue.

Climate/Air No significant to positive The use of new technologies might lead to les

impact

energy consumption and pollution.

Fauna, Vegetation,

No significant impacts likely

Casidering the sustainability statement and

Biodiversity the results of the SEA monitoring no significal
environmental impacts are expected for thesg
environmental issues.

Landscape No significant impacts likely | Considering the sustainability statement and

the results of the SEA monitoring no significal
environmental impacts are expected for this
environmental issue.

Human health,
Population

Significant positive impacts
likely

Improvements on human health and populatig
are possible (e.g. in the area of decentralized
job options).

Material assets and
cultural heritage

No significant impacts likely

Considering the sustainability statement and
the results of the SEA monitoring no significal
environmental impacts are expected.

Interrelationships and cumulative impacts

Interrelationships between the reduction of emissions and human health are likely.



S.0. ii. Reaping the benefits of digitisation for citizens, companied gavernments

Background

The experiences of governance and digitalisation projects of the last funding pedds to the

conclusion that there are no impacts likely. In literature, different effects of digitadizatin
sustainability are discussed concluding that overall, digitalization increases exgrglymption; but

future developments could boost sustainability considering positive ecalogiconomic effects

(Lange et al., 2020). Provided that municipalities aim to use digital témiies to achieve
environmental aims (Ringeson et al.,, 2018), benefits of digitalization can bsideced
predominantly neutral to environmental issues, but may indirectly lead to positiwxtsfthrough

digital innovation as already shown in the monitoring of projects such as SMRRTE or SMART-
VILLAGE® Z] Z }po ]Jv ]JE 30C o 8} 0]PZ3 %o}*]3]AZ Hlw %o Z3 *0BZ %o} %o
well « }v ~ oJu § .v JE_

The potential of digitalization to contribute to social sustainability and somabvation,
opportunities for new businesses through now working structures is described in th202$#® final
programme, p. 40 and conclude®igitalisation can contribute to finding solutions for more efficient,
innovative and effective solutions that support a shift to climate resilience, cadrality, green
and resource sensitivity presuming to “%safeguarding that any activities have a positive
environmental impact. In the view of SEA this is an important preamble similarly to the
sustainability statement in S.O.i.

Also, the descriptions of the planned activities underpin that the ASP strongly focus#se on
environmental sustainability as the following exemplary quotes show (ASP 2021+ rdigadrpme
p.41):

‘Developing and testing solutions that better address the response to sustainatgpeent
efforts, and to contribute to solutions for climate resilience, resource sensitivity, greecadrzh
v uSE of8simight lead to positive impacts on the environmental issue&lionate/air , soil _
and Avater due to reduces use of resources and less GHG emissions

‘Developing and testing solutions to support e-learning, new working structurese{bffice and
other forms of flexible working) in order to provide more attractive living possibiliti#emote

E < _new working structures might lead to less commuting activities and thus less emjssions
impacting positively ontlimate/air_and ‘human health;

In principle, the issue of digitalisation has to be assessed rather neutral in regards to dhe sin
environmental issues, so no significant impacts are likely. As described above, bearfefits
digitalis ]} v vV 0 Jv ] 30C 3} *0]PZ3 %}*]3]A Ju% |@&}vai ABvB 3Z
eues Jv ]0]8C_ ]Jv u]v X
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Assessment of the Specific Objective

KA EA] A }v §8Z o eou v3 E *pose }( WE]IERIG o] s} ¢/ VEJA
0%]v & P]}v_
S.0. ii. Reaping the benefits of digitisation for citizens, companies gadernments

Environmental Assessment results Explanation

Issues

Saoll No significant impacts likelf Considering activity a) (ASP 2021 #@.no
significant environmental impacts are expecte

Water No significant impacts likel| Considering activity a) (ASP 2021 #@).no
significant environmental impacts are expecte

Climate/Air No significant to significani Significant positive impacts are possible throy

positive impacts likely better air quality due to reduced transport,

commuting etc., ad considering the
sustainability statement

Fauna, Vegetation, | No significant impacts likel| Casidering the sustainability statement and
Biodiversity the results of the SEA monitoring no significal
environmental impacts are expected for thesg
environmental issues.

Landscape No significant impacts likelf Cansidering the sustainability statement and
the results of the SEA monitoring no significal
environmental impacts are expected for thesg
environmental issues.

Human health, No significant to significan{ Significant positive impacts are possible throy
Population positive impacts likely better air quality due to reduced transport,
commuting etc.

Material assets and | No significant impacts likel| Casidering the sustainability statement and
cultural heritage the results of the SEA monitoring no significal
environmental impacts are expected for thesg
environmental issues.

Interrelationships and cumulative impacts

Interrelationships between the reduction of emissions due to reduction of traffic and commuting and
human health are likely.



Background

Based on the focus in supporting the overall goals of the other priorities through caateti

P}IA GEv v SZE}uPZ}us SZ ritayporw sightieant [negatize environmental impacts

are to be expected. The experiences of the former Alpine Space programme regarding related
projects in the area of governance support this expectation. Vice versa, enhancement of positive
impacts are even possible to some extent.

Assessment of the Specific Objective

KA EA] A }v 8Z o eeu v3 E +po IogueratiEly nBEidned aft|devieldped
0%]v & P]}v_

Environmental Assessment results Explanation
Issues
Soil No significant impacts likel
Water No significant impacts likel
Climate/Air No significant to positive
impacts likely The focuson governance reduces the likelihoo

of significant environmental impacts. Based o

Fauna, Vegetation, | No significant impacts likell the SEA monitoring result of specific objective

Biodiversity with a similar target, no significant negative
environmental impacts are expected. Significa
Landscape No significant impacts likel| positive environmental impacts due to

enhancement of environmental goals related
}1§Z E WE]}E]S] « XPX (JE »

Human health, No significant to positive | “ZHu v Z oSZ_ & o]l oCX
Population impacts likely

Material assets and | No significant impacts likel
cultural heritage

Interrelationships and cumulative impacts

Interrelationships between the environmental issues are not expected.



P.A.1

P.A.3

P.A4

Env. Issu

Environmental objective

S.0. |v. S.0|

5. i.| S.O. ).

Soil

Remediate contaminated soil _
Control/ mitigate land degradation

Reduce sealing through improved spatial planni
strategic use of brownfields, protection of open
space

X)

Prevent er05|on (adapt t to climate change)

_E_r]hance soﬂ_quahty ang_retentlon capacity

(X

Enhance soil biodiversity

X

Water

Rational use of water resources to prevent/ tack
\water scarcity related to drought

*)

X)

Monitor the water quallty of (contaminated) watd
resources and maintenance of their chemical an

lecological state (according to the WFD)

Foster integrative approaches for flood risk
prevention in line with the Floods Directive

Enhance/malntam the b|od|verS|ty of water bod|e

Improve drlnklng water quality accordlng to the
Directive on drinking water

Climate/ Air

Improve Air quality reduce the seasonally very h
o} }( %}oopsS]ivt % ES] po E
‘matter (focus alpine valleys) _

Mitigate climate change: Reduce Green House
Gases (GHGs)

)

)

Flora/ Fauna/
Biodiversity

'UN Convention on Biological Diversity)

Stop the loss of biodiversity through land take,
contamination, blockage of corridors and
deterioration of habitats (EC biodiversity strateg

Foster the continuation of the Natura-2000-
network and preserve protected areas

Enhance the Ecological Connectivity by Green
Infrastructure (EC GI)

Landscape

Conserve the variety, uniqueness and beauty of|
landscape

)

Balance multrfunctlonal utilization of Iandscape

(%)

Maintain a mutually appreuated Iandscape
development in the light of changes according td
the European Landscape Convention

Human health/ population

Z u SZ ZIPZ o} }( %}oous]}
WDii v (Jv & u 88§ E t]v 0%]
prevent emission related diseases

X)

)

)

Reduce the noise pressure, part|culérly in alpme
valleys

Prevent and minimize risks of extreme events a
related natural hazards for settlements (also
according to the European Strategy on climate
change adaptation)

X X)

)

Cultural

heritage/
material asset

Enhance the protection/preservation and
E Vv}A 8]}vt }ve] E E <}pE
resilience and coping mechanisms

Integrate renewable energy productlon and supp

carefully with regard to visual esembles

X)




P.A.1 Priority Axis 1 "Climate resilient and green Alpine region"

S.0. iv. Promoting climate change adaptation, risk prevention and disasteEmmesi

S.0. vii. Enhancing biodiversity, green infrastructure in the urban environmeahtedaocing pollution

WX XT WE]J}E]SC AE]+ 1~ E}vYV USE o0~ E *}JuE =« ve]3]A o0%]v E P]}v_

S.0. i Promoting energy efficiency measures

S.0. vi. Promoting the transition to a circular economy

WX Xi WE]}E]SC A]+ i ~vv}A §]}v v 1P]3 o]* 8]}v }IE] vE PE v o0%]v E
S.0.i. Enhancing research and innovation capacities and the uptake of adwestosaldgies

S.0. ii. Reaping the benefits of digitisation for citizens, companies and govasmen

WX X8 WE]}E]SC £E]* 8 " }}% E S]AoC uv P v A 0} %o 0% ]v & P]l}v_
X: direct contribution possible

(x): indirect contribution possible
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6. Assessment of alternatives

The SEA was iteratively integrated in the programme development process (seeZigune Figure
28). Presentation of the scoping results including major environmental goals and chalfengesh
environmental issue and the Alpine Space territory overall were discussed with the entire Task Force
and relevant institutions such as the JS and MA team, the programme drafting experts and the

representative of the European Commission.

Assessment of ervironmental objectives

Significant
negative and
positive
environmental
impacts

Identification of alternatives

Conceptual/
Strategic

Locational
Technical/

Figure27: “puu EC }( 1 C P} 0* 8} % @E » EA 3Z 0% WZ V% ]3P

development

During the programme drafting process also the monitoring results for the previtpise Space
Programme were taken into consideration by the Task Force as well as possible iongifatithe
upcoming programming period. Feedback loops (as displayed in Rguoecurred even more often
in practice and particularly also in the finalization phase of the programme after thgultation

period.

giensiona

Mitigation of impacts

How to minize
environmental
impacts —
selection

criteria

Participation

Information and
Consultation

Transparency

VAEW JwSo W Z8 }( $Z

¢
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Scoping

Drafting of SEA-report

Co-ordination with draft
programme and ex-ante-
evaluation

Finalisation of SEA-report

Consideration in final
version of programme

Information on decision

Implementation &
consideration of the
mitigation measures

Consultation of
environmental
authorities

Consultation of
environmental
authorities and public

Programme
planning

~ SEA Monitoring arrangements

Figure28: The role of the monitoring within the whole SEA process of programme gannin

Therefore, the programme is strongly reflecting environmental aspects. Only one atigorative
formulation was recommended for the specific objective vii. In this case the SEA suggestedifio amp
the territorial focus to urban and suburban areas and reflect this wider Green and Blue inftasgru
network opportunities also within the wording of the specific objective. Due to &peftaming
conditions of EU Cohesion Funding these changes were not possible drovsvthe programme
specifies its intention to also consider sub-urban to rural connectivity andiamagbn of Gl, there

are no concerns left about this formulation of the specific objective.
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After the assessment of each specific objective interrelationships are discussed immediately. Due to

its over- & Z]JvP }uu]Su vS }( }vSE] puS]vP S} sUsS Jv 0 "%A d}%ou V3§
territories also positive synergies in terms of co-benefits were discussed duringapnomg
development by the SEA team.

For this purpose SEA monitoring results were taken into account. One key behdfie SEA
monitoring of the Alpine Space programme 2014-20 was the identification @&rgigs between
several projects. The SEA monitoring discovered that projects treated aspects/solutiamscabid

be an important input to encourage the environmental sustainability of others. &lpil
interviewees (lead partners and partners of the previous funding period) actively stressed that
providing information on environmental aspects would have helped to cenglte environmental
situation in the Alpine Space and co-benefits for environmental sustainability right from the
application process.

Therefore, the SEA for the novel Alpine Space programme 2021+ has encouraged paskible
thematic synergies transparent also in the upcoming calls. Networks established under the Alpine
Space projects can help later on to encourage capacity building and sustain tbeainge of
dedicating resources for these novel important topics. The monitoring team higbgmmenakd
encouraging these concrete exchanges of thematic capacities.

For the novel programme the SEA estimates even stronger synergies between the priorities and
specific objectives, as also partly indicated within the programme itself. F@reummarizes
synergistic effects with regard to environmental impacts between priority one, two and three. The
SEA does perceive priority four as neutral in this context and therefore it is not includwd figtire

Database harmonization/digitalisation overlapping priorities is also highly recommendadximize
positive impacts through monitoring of relevant indicators and joint utilimatf data to identify e.g.
climate change related challenges at diverse levels. The final version of tharprog reflects this
recommendation.
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Priority 2: Carbon neutral & resource sensitive
Alpine region

5.0, vii. Enhancing
biodiversity, green

5.0 iv. Promoting
climate change

S.0.vi. Promoting

S.0.1. Promoting
A the transition to a

energy efficiency

adaptation, risk &= | Infrastructure in the measures <= | circular economy
prevention and urban environment, and
disaster resilience reducing pollution
o /
‘ = Focus onnature -}Cﬂ‘\""ﬂ’a
basedsolutions and climate cha! uﬂmﬁ“
- Strategic integrative cross- i = Hollistic concepts including cross-sectoral co-benefits for climate
i integrative itigati ﬂﬂ n and isti i i efits i
planning at sectorialconcepts = IBG“‘:t officiency change adaptation (needs) andreflecting - if relevant- synergies with
differentscales fosteringalso indire strategic GBI planning
and preventing mitigation e g.c00 e of Glon /
conflicts [ huﬂﬂ"“ gs) /

and the uptake of advanced technologies

S.0.1. Enhancing researcn and innovation capacities

f

guon oriented green Alpine region

S.0.ii. Reaping the benefits of digitisation for citizens,

companies and governments

V¥

+ Better use of digitalization

+ Information exchange and knowledge transfer

* Tools aiming at measuring and monitoring the specific
impacts of climate change

v ¥

+Digitalization and new infermation systems, specifically in
the field of data harmonization and data accessibility

= Definition of common standards, indicators and
monitoringsystems

Figure29: Overview of synergistic interrelationships between the specific objectivesrdymiee to three to enhance even
more the positive environmental impacts of the Alpine Space Programme

Apart from the synergies within the Alpine Space Program, other funding and research programs at
European and national level offer opportunities to join efforts and maximizeip@siutcomes in

their foci. Given within the frame of the European Green Deal, European Structural and Investment
Funds (especially European Regional Development Fund ERDF with all INTERREG programs and
European Agricultural Fund for Rural Development EAFRD) and research programs (e.g. Horizon
Europe) provide opportunities for collaboration among different stakeholdeups also in thematic

fields contributing to the ones of this Alpine Space Program. Institutions ieACand EUSALP can

support this process.
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The aim of mitigation and compensation is to reduce negative environmental impacts as far as
possible. As no significant negative environmental impacts are likely to be cauysetieb
implementation of the upcoming programme, provided the project selectionl wélflect
environmental impacts accordityg no concrete mitigation measures (and also no compensation
measures) are relevant. To enhance positive impacts reflection of synergistic environgealsl

(see section four) and options to foster positive thematic interrelationships/éen several specific
objectives (see section seven) is strongly recommended.

No mitigation or compensation measures are required in casespezific objective iv focusesn
nature-based solutions and retention capacitie$hereby, if synergies with S.O. vii are well used, it
can even create positive co-benefits for other adaptation or mitigation targets or even
flora/fauna/biodiversity conservation objectives. Actions also addfiggher alpine areasThese
territories and their flora/fauna/habitats will be impacted strongly by climate clangroject
selection, implementation and monitoring therefore needs to gagcial attention not deteriorate

or negatively impact habitat conditionsAlso,for S.O. i of priority 2negative environmental impast

are unlikelyviewing the planned activities with focus on sufficiencyna efficiency There are no
infrastructure measures planned which might affect landscape, cultural heritage or
flora/fauna/biodiversity. The SEA mid-monitoring could nevertheless suhatyno activities which

are harmful to flora/fauna/biodiversity or landscape are funded finally.

In the first draft of the environmental report the SEA encouraged applyingstistainability
statement included in priority three for the entire programme. In the final version, the ganogne
announces a clear commitment to amplify positive environmental impacts imgwgtiong efforts to
mitigate climate change and also its impacts on the alpine territory. Earlydematon of negative
impacts and avoidance of any harm on the environmental issues is exphiddiessed as the
(J00}AJVP 8 3 u vs }( 83Z % E}PE uu <ASP]2021+, @hal programme, p.c15):

Nd} (}eS B SZ "P@EvV USE oKW % (E} iMe Spacs progrartime 2021-2027 even
more, the programme invites all partners to consciously consider expected and unexpected impacts of
their projects or actions on the environment, climate and sustainability, to seek mitigatiossible
adverse effects, to strengthen any positive effects and, whenever possible, to incorporate
U Z v]sue }E % E 3] « $Z 5 Aloo pUvo *Z ey Z %}]3]A°] (E]J&P~ XP.
environmental *% S+ E]PZS (E}u §Z P]Jvv]vPeX _

As the past SEA monitoring showed, the integrative consideration of environmental impacts and
positive synergies is highly dependent on the integration of environmental expertidefnogh the
beginning. Information on environmental challenges and environmental goals can coatailbeiady

in the calls and application procedure to a more detailed reflection ontifdimensional
sustainability. Throughout the whole project lifetimes synergies with other projects lman
established to maximize co-benefitEherefore, to strengthen the likely significant positive impact of
the programme the recommendations from the SEA monitoring are displayed in Bigjure
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Foster the integration of
adequate environmental
expertise and institutional
capacities

Consider environmental aspects
right from the beginning -
include environmental expertise
in all stages

Communicate environmental
challenges and core
environmental objectives of
the Alpine Space territory

Encourage synergies— even beyond
& q one Specific Objective to create
J (more) co-benefits for the
environment

Encourage to communicate
the environmental
achievements

Make the interim reports
more informative Source: Viktoria Kurpas/Shutterstock.com

Figure 30: Overview of recommendations to further enhance the environmental isasility of the Alpine Space
Programme (Jiricka-Prrer et al. 2020, source of the graphics used Viktoria Kuniass&tk.com)
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9. Monitoring

dZ (}oo}AJvP "7 %k % aZdeveloped for the first monitoring of the Alpine Space
Programme 2014-20 and combined with the quality assurance process pfagemmme (see Figure
31 and Jiricka-Purrer et al. 2021). It included the following steps:

x First stept Analysis of project objectives, overall outcomes envisaged and beneficiaries
in the Application Form (AF)

x Second stept Detailed analysis of Application Form (AF) with regard to likely
environmental impacts

X Third step t Analysis of interim reporting documents to JS with regard to likely
environmental impacts
Fourth stept Analysis of (first) project outcomes
Fifth step t Interviews with selected project partners

@t and second step All projects Pro;em
analysis || >
c
Projects likely to have (= E
Third step significant v ©
environmental impacts =
! 2%
Projects likely to have :'f é‘
Fourth and significant negative E a
fifth step and / or positive
\ environmental impacts /
\
v
Management Monitoring results
T and <
Letter recommendations

Figure31: SEA Monitoring combined with quality assurance by the Alpine Spacarprog
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Review of methodological approach

The exclusion of significant environmental impacts based on the application formsl(stgpctives
only and step 2 whole document) was not as efficient for the previous programmingdpdue to
the lack of concrete information on environmental impacts (both positive and negative)

An the upcoming period integration of more specific information on the contiglou to
environmental sustainability and avoidance of harm to environmental issues would theregore b
v(10o38} 00lA (3]vld8] o &E V]VP }( 8Z % E}i 5[ 0]l 0C Ju%o

Exact identification of environmental impacts was also to the majority difficult gatkia interim and
final reports into consideration as step three and four intended. Most of thesmimhents focused
on formalities providing an exact overview on the project performance aitltontributingin-depth
thematic information on environmental aspects.

AAlso for the interim and final reports a section focusing on environmenfaghats and synergies to
maximize positive environmental impacts would be highly recommended

Finally, a detailed monitoring could be supported by interviews again. Foradlesmmumber of
projects, the interviews were a feasible approach also for the first monitoring of the2B&F*

Given the limited information in the AFs and the reports, they turned outdcan important step
and encouraged reflection also regarding thematic synergies.

Focus of the monitoring

SEA monitoring can on the one hand serve to, if necessary, take remedial aclimprtve the

% E}PE ue[ VA]JE}vu v3 0 Ju%e 3 J( uv A% 3 v &d@En the otero (( S
hand identify hidden chances and define space for improvement regarding the envircament
sustainability. As the current Strategic Environmental Impact does not expect any sigmégative

impacts judging from the information available for the public consultation, weuldvonot
recommend a specific focus on one or more specific objectives but encourage carrying out a compact
monitoring nevertheless to exclude unforeseen negative impacts and partictdastyengthen the

multiple positive impacts including also surveying the positiveriatationships between the
environmental issues (see recommendations in section four, seven and eight).

References:

Jiricka-PurrerA.; Wanner, A.; Hainz-Renetzeder, Ch. (2021): Who cares? Don't underestimate the
values of SEA monitoring!, Environmental Impact Assessment R&degi)6610,
https://doi.org/10.1016/j.eiar.2021.106610.



Overal| Alpine environmental issues aredespite past achievements in the Alpine Space territbry
continuously affected by land use change, climate change agldted spread of neobiotaClimae
change itself but also response to it as well as mitigation efforts can imlgly negative
consequences and conflicts of objectiv&esource scarcitys very likely to increase in the Alpine
Space territory due to a combination of drivers of land use change. Partycidail (land) and water
capacities are affected

In this context, the SEA highlights four significant goals improve the condition of the
environmental issues in the Alpine territory further:

- To improve the ecological condition and connectivity

- Decrease pollution and deterioration of environmental issues

- Enhance multi-functional land-use to reduce conflicts and enba co-benefits
(e.g. for climate regulation, hazard protectigmmitigation and nature conservation
targets)

- Reduce resource consumption

The final version of the Alpine Space Programme 2021+ is tackling several of thissgekaand

goals actively and contributing directly and indirectly to improvemeotsthe environmental

condition in the programming territory. The SEA was iteratively integrated inptlogramme

development process. Presentation of the scoping results including major endrdahgoals and
challenges for each environmental issue and the Alpine Space territory overall werssdi$auith

the entire Task Force and relevant institutions such as the JS and MA team, the progreafting d
experts and the representative of the European Commission. During the programme dpaiftoegs

also the monitoring results for the previous Alpine Space Programme were takeodnsideration

by the Task Force as well as possible implications for the upcoming mrmdmg period. Therefore,
the programme is strongly reflecting environmental aspects.

To sum up, the SEA did not identify any significant negatérevironmental impacts based on the
final programme version from May 2021 which served as thasis for this environmental report,
when considering the monitoring results of similar spéciobjectives (and over-arching priorities)
of the past Alpine Space Programme (2014-20), viewing theoas planned and including the
feedback of the iterative process with the programme draftingxperts and responsible
institutions.

Assessment results of the four priorities are summarized and displayed in Table 6. Detailed
information on the assessment results for each environmental objective with specific explaivatio
context of the actions planned under this specific objective are provided inogeétiof this
environmental report.
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Table 6: Assessment tables summarizing the impact assessment for the different Specifie®bject
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As the past SEA monitoring showed, the integrative consideration of environmental impacts and
positive synergies is highly dependent on the integration of environmental expertigefnaogh the
beginning. Information on environmental challenges and environmental goals (see aism skcte

and four of the environmental report) can contribute already in the calls andcgjgln procedure

to a more detailed reflection on multi-dimensional sustainability.

Throughout the whole project lifetimes synergies with other projects can be establtshmdximize
co-benefits. For the novel programme, the SEA estimates synergies between several pdodties
specific objectives, as also partly indicated within the programme itself. Fg@&reummarizes
synergistic effects among priority one to three with regard to enhancement of positive
environmental impactsPositive interrelationships between several environmental issues are likely
and can be exploited further through positive cumulative impacts with other specific objeetinkes
even additional funding schemes and planning initiatives complementartheo Alpine Space

W & } P E activifies. The SEA does perceive priority four as neutral in this context and theitefore
is not included in this figureApart from the synergies within the Alpine Space Program, other
funding and research programs at European and national level offer opportunitiemtefforts and
maximize positive outcomes in their foci.

Priority 2: Carbon neutral & resource sensitive
Alpine region

S.0. . Promoting S.0.vii. Enhancing S.0.1. Promoting S.0.vi. Promoting
climate change biodiversity, green energy efficiency the transition to a
adaptation, risk infrastructure in the measures circular economy
prevention and urban environment, and

disaster resilience reducing pollution

—*Focus onnature
basedsolutions and c! mate
= Strategic integrative cross- i L d =Hollistic concepts including cross-sectoral co-benefits for climate
planning at sectorial concepts " change adaptation (needs) andreflecting - if relevant- synergies with
differentscales fostering also i . strategic GBI planning
andpreventing mitigation
conflicts

S&ON oriented green Alpine region

S.0.1. Enhancing researcn and innovation capacities S.0.ii. Reaping the benefits of digitisation for citizens,

and the uptake of advanced technologies companies and governments

+ Better use of digitalization + Digitalization and new informationsystems, specifically in
+ Information exchange and knowledge transfer the field of data harmonization and data accessibility

+ Tools aiming at measuring and monitoring the specific + Definition of commonstandards, indicators and

impacts of climate change monitoring systems

Figure32: Overview of synergistic interrelationships between the #jieobjectives to enhance even more the positive
environmental impacts of the Alpine Space Programme



No mitigation or compensation measures are required in case the specific objectveuses on

nature-based solutions and retention capacities. Thereby, if synergies with S.O. vii are well used, i

can even create positive co-benefits for other adaptation or mitigation targets or even

flora/fauna/biodiversity conservation objectives. Actions also address higher adpees. These

territories and their flora/fauna/habitats will be impacted strongly by climate cleangroject

selection, implementation and monitoring therefore needs to pay special attentidrdeteriorate

or negatively impact habitat conditions. Also, for S.O. i of priority 2 negativieoemental impacts

are unlikely viewing the planned activities. Consequently, no specific mitigatieasures (or

selection criteria) are recommended. In the first draft of the environmental report A

encouraged applying th sustainability statement included in priority three for the entire

programme. In the final version, the programme announces a clear commitment tofampasitive

environmental impacts including strong efforts to mitigate climate change and alsopésts on the

alpine territory. Early consideration of negative impacts and avoidance of any harrtheo
VA]JE}vu v3 0 Jeep ¢ ]+ A %o0] ]30C E o- e« §Z (}oo}A]JVvP & § u \

draft announces (ASP 2021+, final programme, p. IS0} (}*S & SZ ~P E-newutralv K1
%o%o E}Y Z_  }( SZ 0%]v "% -20ZB.centEreuthe drobramme invites all partners

to consciously consider expected and unexpected impacts of their projects or actions on the

environment, climate and sustainability, to seek mitigation of possible adverse effectgngtlsém

any positive effects and, whenever possible, to incorporate mechanisms or practices thaeashunl

e Z %}e]3]A (( 8« ~ XPX "PE Vv % E}i $§easpecls sipht@EomPthevA]E}vu

Plvv]vPeX _

Although not significant negative impacts are to be expected from the Alpine SpacerRrnog
2021+, provided the project selection will reflect environmental impacts accoydingbnitoring of
any unforeseen environmental impacts is recommended. Additionally, the SEA monaaniragirvey
synergistic effects to create significant positive environmental impacts and inteomdhips
between several environmental issues.
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11. ANNEXt Documentation of the consultation (scoping and first version
of the environmental report)

a. Consultation of environmental authorities and the public

During thescopingenvironmental authorities of the countries involved in the Alpine Space
Programme were invited to provide feedback on

the methodological approach,

relevant data sources,

relevant national and international legislationand
coreenvironmental objectives

X X X X

AFor this purpose a scoping document was sent to the institutions by the JS

Forthe consultation of the publioguiding questions were formulated in order to stipulate feedback
according to the main tasks of the Strategic Environmental Assessment.

AResponses are dispkgin the followingcollection of powerpoint slides from Task Force
Meetingsas well as the way the SEA team took these suggestions into consideration.

FAEA detailed list with a suggested procedure to integrate each statement related to the SEA was
submitted to the JS and MA after the consultation period.

AT he ltalian delegation submitted a late consultation feedback. Integration of these comments
also documented in a collection of presentation slides and a detailed list on the considexbéiach
statement was submitted to the JS and MA.
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Environmental institutions highly relevant for the SEA process

European Institutions

X
X

European Environment Agency (EEAYw.eea.europa.eu
European  Environment Information and  Observation  Network  (EIONET):
www.eionet.europa.eu

Institutions for the whole Alpine Space

x Commission Internationale pour la Protection des Alpes (CIRRA):cipra.org

X European Academy of Bozen/Bolzano (EURAC): www.eurac.edyl
www.eurac.edu/Org/AlpineEnvironment/AlpineEnvironment

x Alpine Conventiomnwww.alpconv.org/pages/default.aspx

AUSTRIA

X Bundesministerium fur Klimaschutz, Umwelt, Energie, Mobilitat, Innovation und Tedmolo
https://www.bmk.gv.at/

X Bundesministerium fur Kunst, Kultur, 6ffentlichen Dienst und Sport
https://www.bmkoes.qgv.at/

X Bundesministerium fur Landwirtschaft, Regionen und Tourigmiips:// www.bmlrt.qgv.at/

x Amt der Niederdsterreichischen Landesregierung (particularly the deparrtsschutz
and Forstwirtschaf}
http://www.noe.gv.at/noe/Kontakt-Landesverwaltung/Alle _Gruppen-Abteilungen_h.html

x Amt der Tiroler Landesregierungarticularly deparment$Vasserwirtschaft, Gruppe
Umwelt, RaumordnungndVerkehr, Gruppe Folst
https://www.tirol.gv.at/
https://www.tirol.gv.at/umwelt/

x Amt der Steiermarkischen Landesregierung (particularly the departniéhts4 andL5)
https://www.verwaltung.steiermark.at/

x Amt der Karntner Landesregierung (particularly departméntsOand12)
https://www.ktn.gv.at/

x Amt der Vorarlberger Landesregierung(particularly the departmémtsvelt und
Lebensmittelsicherheit (Umweltinstitut), Umwelt- und Klimasghutz
https://vorarlberg.at/web/land-vorarlberg/home

X Amt der Salzburger Landesregierung(particularly the departmgritsand 10
https://www.salzburg.gv.at/dienststellen/abteilungen

x Amt der Oberdsterreichischen Landesregierung (particularly the departrderidgen-,
Umwelt- und Wasserrecht, Umweltschutz, Wasserwirtsghaft
https://www.land-oberoesterreich.gv.at/12735.htm

x Amt der Burgenlandischen Landesregierung (particularly the departmésindliche
Entwicklung, Agrarwesen und Naturschutz)
https://www.burgenland.at/

X Magistrat der Stadt Wien (particulaijA 22, MA 13
https://www.wien.gv.at/kontakte/ma.html

x Permanent Secretariat of the Alpine Convention

https://www.alpconv.org/en/home/organization/permanent-secretariat/
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FRANCE
X Ministére de la Transition écologigue et solidahméps://www.ecologique-solidaire.gouv.fr/
x Pv v 3&Jlvo « UE]E -+ V]E |E o[ oJu v 8]}VUA JoW VA]E
https://www.anses.fr/fr
X Auvergne-Rhoéne-Alpes DREAL: http://www.auvergne-rhone-alpes.developpement-
durable.gouv.fr/
x Provence Alpes}s [ IpE Zwveplca.developpement-durable.gouv.fr
X Bourgogne-Franche-Comté DREALip://www.bourgogne-franche-comte.developpement-
durable.gouv.fr/
X Grand Est DREAittp://www.grand-est.developpement-durable.gouv.fr/
X YH 0]S o[ ]E % }pE& E P]}veW
- https://www.atmo-bfc.org/
- https://www.atmosud.org/fiche-bilan/region-provence-alpes-cote-dazur
- https://www.atmo-auvergnerhonealpes.fr/
X P v o o wvw Wsagencesdeleau.fr
X Inventaire national de patrimoine naturel (INPNitps://inpn.mnhn.fr/accueil/index
X vEiE [ Z vP (E v ]J* %}uE o JVA v3]}v uE o ] A
http://biodiv.mnhn.fr/
GERMANY
x Bundesministerium fur Umwelt, Naturschutz und nukleare Sicherhgjts://www.bmu.de/
X Umweltbundesamtwww.umweltbundesamt.de/
X Bayerisches Staatsministerium far Umwelt und Verbraucherschutz
http://www.stmug.bayern.de/umwelt/index.htm
X Ministerium  fir Umwelt, Klima und Energiewirtschaft Baden-Wirttemberg:
https://lum.baden-wuerttemberg.de/de/startseite/
X Landesanstalt fur Umwelt, Messungen und Naturschutz Baden-Wurttemberg (LUBW):
http://www.lubw.baden-wuerttemberg.de/servlet/is/35855/
X Bayerisches Landesamt fir Umwelt (Ltups://www.Ifu.bayern.de/index.htm
ITALY
x D]v]es &} oo[ u] vs 00 Sus o o] § EE]S}IE]}
http://www.minambiente.it/home_it/menu.htmlI?mp=/menu/menu_ministero/&m=Entd
Organismi_Vigilanti.html
X South Tyrol:
- Landesagentur fur Umweltittp://www.provinz.bz.it/umweltagentur/
- Dachverband fir Natur- und Umweltschulttp://www.umwelt.bz.it/
X Trentino:
- Agenzia Provinciale pE o0 WE}S 1]}v oDrgnting vEAPPA)
www.appa.provincia.tn.it/
- Provincia Autonoma di Trentaitp://www.provincia.tn.it/
X Veneto:
- Regione Venetdttp://www.regione.veneto.it/web/guest
- P vli] Z P]}v o % E o0 W E}$ 1]} Weneto o ¢ARRA): v §
https://www.arpa.veneto.it/
X Friuli-Venezia Giulia:
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- PvIi] Z PJ}vo % & o WE}S RYBUARPARJwarpah&).it/
X Lombardia:
- Regione Lombardiavww.regione.lombardia.it/
- P vi] Z P]}v o % E 0 W E}S 1]} vombaridao [ ARPAV §
www.arpa.lombardia.it/
X Piemonte:
- Regione Piemonte:
- P vlI] Z P]}v o % E o0 W E}S 1]} wiemonteo [ARPAV §
www.arpa.piemonte.it/
X s 0 [}S W
- Regione Val d"Aosta:
- Pvi] ZPJ}vo % &E o WE}S I]}v oo[u]vd s o [}8
ARPAvww.arpa.vda.it/
Liguria:
- Regione Liguridittps://www.regione.liguria.it/
- P vi] Z P]}v o % E o W E}$ 1]}vLiguria,0 oARR ] v
https://www.arpal.liguria.itthomepage/meteo.html

X

LIECHTENSTEIN

x Amt fur Umwelt
https://www.lIv.li/inhalt/12298/amtsstellen/amt-fur-umwelt

SLOVENIA
X Republic of Slovenia Ministry of the Environment and Spatial Planning:
https://www.gov.si/en/state-authorities/ministries/ministryef-the-environment-and-
spatial-planning/
X Slovenian Environment Agendytp://www.arso.gov.si/en/

SCHWEIZ

X Bundesamt fir Umwelt (BAFU)tps://www.bafu.admin.ch/bafu/de/home.html
X Bundesamt fir Raumentwicklung (ARE):
https://www.are.admin.ch/are/de/home.html
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c. Documentationof the considerationof the statements received during the
public consultation

Q1 2SEA report

University of Natural Resources and
Applied Life Sciences Vienna
Department of Spatial-, Landscape- and
Infrastructure Science

f Graphs

SEA

Additional sources of information

University of Natural Resources and
Applied Life Sciences Vienna
Department of Spatial-, Landscape- and
Infrastructure Science

Only a few additional sources were suggested

/E These data sources will be considered for the environmental report

/E Partly the sources weaakeady contained.&\added information on the specific
location in the environmental report in these cases.

/E we wilhot consider regional/ federal state level docun(ermtsthe
Biodiversitatsprogramm Baywmwgver, in order to avoid an overload of references
and information, as the program particularlytrafessgtional challenges and
strategic environmental goé#s explained in the introduction of the environmenta

report on page five)

SEA
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Orientation in the report

University of Natural Resources and
Applied Life Sciences Vienna
Department of Spatial-, Landscape- and
Infrastructure Science

Some statements contareedmmendations on thematic issues to be included in the
environmental repomg.: Boil is, apart of air and water, the central component of
terrestrial ecosystems. Soil provides the widest range of ecosystem services (=
ecosystem services). Speaking about environment, soil must not bé overlooked

/E Almost all of the thematic aspects acknowledged in thesevetaicateady
contained in the environmental repdttveadded detailed feedback with
reference to the respective sub-sections in the researtable with detailed
response on the consideration of the statements).

/E We assume that partly those who were commenting did not study the
environmental repoitself but mayde Q O\ WKH "QRRYPWBEKQLFDO

SEA
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Q2 2Significant environmental
Impacts

University of Natural Resources and
Applied Life Sciences Vienna
Department of Spatial-, Landscape- and
Infrastructure Science

f Graphs

SEA

Specfic comments |

University of Natural Resources and
Applied Life Sciences Vienna

Climate change adaptation and conflicting interests: Department o Spatal-, Landscape- and

Infrastructure Science

& OLPDWH FKDQJH DGDSWDWLRQ PHDVXUHV FRXD&V I
not designed in a sustainable way (e.g. built flood protection measures, increassng
etc)-L H VXVWDLQDELOLW\ KDV WR EH D PXVW FUL

/A Theemphasis on nature-based solutiassvell as the focus on sustainabilitytiasd in
the environmentaport section fiveegardingriority one and its potential to counteract
possible negative effects of climate change adaptation melasepasy both specific
objectives and their activities in mind. We also addressed the need for a sustainabl
the field of tourism and recreagera(so link to next statement)biélogeded, the value of
NBS can be illustrated even more in detail.

S,QFUHDVLQJ WRXULVP DQG GbHihg/ 3itodrsPgededcing/dm-&hd of
need to be properly regulated to avoid negative impacts on mountain farming and t!
HQYLURQPHQW’

AE Adressed the assesment of the environmental impfactheSpecific Objective vi

SEA
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Specific comments |l

University of Natural Resources and
Applied Life Sciences Vienna
Department of Spatial-, Landscape- and
Infrastructure Science

Climate change mitigatidiside effects/trade-off:

SODVVLYH VKLIWV WR GLJLWL]DWLRQ FRXOG LQFUH
DGYHUVH HIIHFWV RQ FOLPDWH DLHIFVWHREOHP F

AEThe impact of digitization on global GHGs can not be neglected and effects shouls
minimized kppfficient and efficient use of digital devices (sustainability statement)
Overall, positive impacts on climate/air as well as human health/population expec
when looking at the effect of digitization for remote areas.

S(ITHFWV RQ H[LVWLQJ VWUXFWXUDO K\GURPRUSKEF

AMentioned in the state of the art and trend (zero variant) sub-sectipagdsrd@ade) (
we will reconsider whether to go more in detail about the hydromorpholodieal def

current version, no Specific Objective is likely to harm the Alpine water bodies wt
the monitoring results in mind.

SEA

Methodological feedback |

University of Natural Resources and
Applied Life Sciences Vienna
Department of Spatial-, Landscape- and

Differentiating significant positive environmental impacts at multiplgsseetesence

¥hile the differentiation for negative impacts is very sophisticated (pguthatonsideri
WKH PHDVXUH GHVFULSWLRQ LV TXLWHNY I HXRQ HR/(

/E Thescalewas in accordance with the previous SEA of the Alpine Space Programme
and the Task Force/MA/JS agreed on this suggestion. Of course, also positive
differentiations exist for other environmental reports and this vanlptilso be
for a future SEfor the Alpine Spalteparticular, as we see a stronger trend to
focus on the positive impacts by the entire program.

/E However, so far we alsosame methodological deficiencies in the
differentiation of positive impacts on multiple-sdaegyhing of certain

environmental targets etc.) in other SEAs. Therefore, we kept our systam this time
was in the past.

/E We would acknowledge this suggestion in the methodological section, thought.

SEA
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Methodological feedback Il

University of Natural Resources and
Applied Life Sciences Vienna

. . . D t t of Spatial-, Land: - and
Integration of environmental goals in the assessment: fastuctrosdence

Infrastructure Science
3> &@netimes it seems like a scientific paper but does not clearly show theveralbetwe
(and even too detailed) Policy Goals, planned ASP measures and their Impact bast
LQGLFDWRUYV ~

/E We wilinclude an assessment of the actions against the background of thenegviabn
goalsfor the final environmental report.

/E Agood and feasible way to highlight positive impgadtslso point out which environmel
targets are not (explicitly) covered with the final program draft.

Methodolgical approach was questioned:

Please clearly state what kind of structured foresight approach was chosen, if any - ot
please state expert judgement a$ such

/A Likelihood approachas explained in sub-section 2,ljzesdlgt also on the environmental
monitoring

SEA
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Q3 2Alternative formulations

University of Natural Resources and
Applied Life Sciences Vienna
Department of Spatial-, Landscape- and
Infrastructure Science

f Graphs

SEA

Connection to the programme

University of Natural Resources and
Applied Life Sciences Vienna
Department of Spatial-, Landscape- and
Infrastructure Science

No explicit alternative formulatiomsre suggested

One statement acknowledged the benefits of directly mentioning the programme
activities also in the environmental report for better understanding

3¢ VKRUW GHVFULSWLRQ RI WKH 3URJOQDWYHY PHD

/E We could reconsider citing the actions of each Specific objective at the beginnir
assessment of the relevant significant environmental impacts, when the actions
finally determined

/E At the moment they are only cited if relevant for the assessment of certain signi
environmental impacts in the explanatory text to each Specific Objective

SEA
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Q4 2Cumulative effects
Synergies other funding

University of Natural Resources and
Applied Life Sciences Vienna
Department of Spatial-, Landscape- and
Infrastructure Science

f Graphs

SEA

Links to other funding
programmes

University of Natural Resources and
Applied Life Sciences Vienna
Department of Spatial-, Landscape- and
Infrastructure Science

Links to some other European funding programmes and schemes were mentioned at .
general level:

AE.g Horizon Europe, LIFE (likely positive) e.g. European funding shemes supporting
agrigulture and infrastructure (likely negative) - e.g. European Agriculturaldsuarant
(EAGF) support schemes, Agricultural Fund for Rural Development (EAFRD) EBI
funds/loans , EIB funds/loans,.... if applicable to the Alpine region

We appraciate the suggestions and comments

/E For the final environmental report, it is planned rdgronhystoate the
interrelationships between the environmental policy godlthe planned priorities,
specific objectives and their actions (see feedback to statemeYegarding

/E Additionally, if applicable, we could hpgiditine synergies with complementary
funding programmes, if this is appreciated by the Task Force and MA/JS

SEA
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|deas for greening the
Management of the ASP

University of Natural Resources and
Applied Life Sciences Vienna
Department of Spatial-, Landscape- and
Infrastructure Science

Suggestiorfer CO2-calcuation and offsetting of §1&) R J U Daeitviied/

Mteresting to have a CO2 calculator for the activities of the projects funded (at leas
main activities-travels and events) and to pay for the CO2 (at project level or at
level). People are travelling a lot

AWe will include this in the ngbestions as recommendation for project

management and procedural environmental igsuss decided and established by the
MA/JS

SEA
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Impacts on environmental issues |

University of Natural Resources and
Applied Life Sciences Vienna
Department of Spatial-, Landscape- and
Infrastructure Science

A number of measurase recommended to avoid or minimize possible
negative impacts, including measueesite noise in geneiahd in
particular fareserve quiet areas in mountain regions (Directive
2002/49/BJandegarding digitalization to avoid inducing further
polarization and marginalization of the peripheral Alpine areas. As for
energy efficiencyt is recommendidpromote energy production systems
ZLWK ORZ LPSDFW RQ QDWXUDO ODQGVFDSHV R

AEMost of these aspects are treated already in the impact assessment we
will add further aspects at suitable passages

SEA

Impacts on environmental issues Il

University of Natural Resources and
Applied Life Sciences Vienna
Department of Spatial-, Landscape- and
Infrastructure Science

f ForSpecific Objective VIb «t@ suggested to consider the theme of ecosystem servici
produced in the Alpine Spaewaluating th&inctionality also in terms of support for more
urbanized areas

/EWe agree a lot of the aspects mentioned e.g. climate regulation function (of (
with the concept of ecosystem services, which was already mentioned in the
assessment of this SO

f 3$V UHJD30a \Pr8raoting energy efficiency measures”, special attention is sugc
protection of landscape, fauna vegetation and biodiversity, sdil isnstraaggy.

recommended that the protocols and declarations recognized in the Alpine Conventic
FRQVLGHUHG LQ WKH DFWXDO GHVLJQ RI WKH FDOC

/E We will mention the protocols also in the description of likely impacts if applic
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Formulation of environmental
criteria

University of Natural Resources and
Applied Life Sciences Vienna
Department of Spatial-, Landscape- and
Infrastructure Science

f Regarding landscape, it is suggested to define actions and criteria for the selectio
projects. As for healthcare and population, it is suggested to insert criteria where n
UHZDUG SURMHFWYV ZLWK QR LPSDFW RQ KHDOWK

/E In the past mitigation measures in terms of selection criteria were only forn
S.0O.s and actions likely to lead to significant negative environmental impac
/E This will be continued

/E Keeping also the monitoring results in mind, we would also appreciate to fc
criteria to emphasize positive environmental impacts

SEA

Connection to the programme

University of Natural Resources and
Applied Life Sciences Vienna
Department of Spatial-, Landscape- and
Infrastructure Science

‘It is suggested that the Environmental Report emphasizes the added value of coope
and describe in more detail POs,SOs, and actions

/E At the moment all POs and SOs are described in the impact assessment,
actions are only cited if relevant for the assessment of certain significant
environmental impacts in the explanatory text to each Specific Objective

/E The added value is outlined in several parts of the ER, particularly when
synergies between the POs, Sos and actions are addressed

SEA
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