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D6.5 summarises the dissemination and training activities of the ARANGE project and
demonstrates disseminations means such as the Corporate Design, the ARANGE Leaflet, the
ARANGE Fact Sheets, the ARANGE press release, the Public Deliverables, and the Newsletter. It
further provides a collection of ARANGE training material and the summary of the ARANGE

Decision Support Toolbox.
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1 Introduction

With the ambition of “Knowledge-Based Bio-Economy” (KBBE) projects to particularly produce
useful knowledge that can be directly used by an array of end-users the ARANGE project
initiated stakeholder (SH) related processes in the very beginning of its lifetime. To attain
impacts at various levels within European societies multiple target groups have been identified,
understanding forest and land owners, forest professionals, policy makers, as well as SMEs
amongst the key target users. In principle, two distinct tasks within the responsibility of WP 6
lead provided the basis for disseminating project results to both, stakeholders on the inside as
well as at the outside of the ARANGE project.

The deliverable D 6.2 “Stakeholder engagement plan” elaborated on the various scales of
stakeholder participation, addressing target audiences from local to international levels, and set
the framework for a harmonized stakeholder approach across the seven Case Study Areas
(CSAs) of ARANGE. Besides the nomination of a Case Study Responsible (CSR) for each CSA, the
formal constitution of Regional Stakeholder Panels (RSPs) as well as the establishment of a Case
Study Task Force (CSTF) were central elements of this report. Additionally, guidelines on the
identification, selection and mapping of relevant SHs and processes regarding a regular
reporting of SH interaction needs and activities were defined for that purpose.

Each of them had to be addressed by various dissemination activities utilizing a set of
dissemination materials that were specifically tailored towards their individual needs. A detailed
description thereof is available in the report D 6.3 “Dissemination plan”.

2 Dissemination material

As a platform for direct exchange numerous events facilitated knowledge transfer, amongst
consortium partners as well as between ARANGE project members and external stakeholders.
Various activities are still foreseen that target at further dissemination of project findings.

2.1 Corporate Design

The ARANGE brand built on a Corporate Design logo in order to guarantee the recognition of
project related dissemination for the wider public. The logo was applied to the official ARANGE
website as well as the Internal Communications Platform and used to develop templates for i)
presentations to be used whenever ARANGE results are presented and ii) project deliverables as
a standard format for reports to the European Commission. In the following Figures 1-3 all three
elements are shown.

AR Z\NGE Gp

Figure 1: ARANGE Corporate Design logo
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Figure 2: ARANGE MS Powerpoint template
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ARANGE Deliverable DX.Y

Deliverable title — sometimes
the title has more than one
line

31.02.2013

Author A, Author B, Author C
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Figure 3: ARANGE Deliverable template

Any dissemination activity and publication originating from the project displayed the ARANGE
logo in association with the European emblem and the logo of the Seventh Framework
Programme of the European Union.

2.2 ARANGE Ledflet

The production of a generic information leaflet in order to introduce the project to interested
parties was one of the first dissemination tasks. In cooperation with an EMAS certified national
printing company the ARANGE Leaflet was developed under the premise of green production
processes (see Figure 4).

www.arange-project.eu 6
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Figure 4: ARANGE Leaflet
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The overall aims of ARANGE are:

-

to investigate the potentials and limitations of
current and possible future approaches to
mountain forest managemeant for providing
partfolios of ecosystem services under current
and future climatic and socio-eConomic
conditions

2 toidentify refated risks and uncertainties

3. to translate the scientific state of knowledge
sbout the efficient provision of multiple
2cosystem services from mountain forests
into decision support for policy makers and
forest practitioners, =0 as to improve the
robustness of planning tools in realworfd

decision making.

The four main pillars of ARANGE include
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In total 2.500 pieces were printed and split across consortium partners in order to provide a
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handy means of dissemination whenever travelling to or organizing some sort of info event (e.g.
stakeholder meeting, scientific conference, project meeting).

2.3 ARANGE Fact Sheets

As a means to share project related information with outside parties (e.g. ARANGE stakeholders,
scientists, practitioners, land-owners, mountain community members) a standardized format of
an ARANGE Fact Sheet was developed by WP 6 lead to be used by partners throughout the
project for disseminating condensed information on specific ARANGE topics. The first edition
(see Figure 5) was set up as a generic info sheet on key issues of the project and targeted at the
effective dissemination of ARANGE in the beginning of its lifetime, particularly amongst
members of the Regional Stakeholder Panels (RSP).

: e}

Factsheeino. 1

In eacl case swdy region trpical mansgsement
md plaming problems will be solved.
Comparative analysis of policy and sovernance
systems. silvirumre and Rarvesting approathes
illreveal potentiais for future developmert.

RATIONALE

The sustainable provision of

AT ASLANCE it amd from mountln regi

Title five SME partmers in
Advanced mubifunctional forest manasement in Zeneral Mountzm ecosystems o ent amivities emphasizes
Europesn mountsin ranges mtius to provide all dhese services in &  produce ussele
AL repidly changing world if 3 wide range of Ysilip il -thals S ol s

To investizze the potentials and Hmitrions of
current and possible future approsches to mountain
forest mmagement for providing portfolios of
‘£005y3ten SErviCes UNder Current snd fumure chmatic
and sodie-economic conditions

Ins
Large scale imegraring, colborarive project FET
[KEEE)

Total cost
381878671 €
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255107700 €

Duration
36 months

Start Date
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16 parmers from 11 European countries

Project Coordinator
Institute of Sihviculture, University of Natral
Resources and Life Sciences Visnna Austria

Project Web Site
WYAW.ErangE-projecten
Key Words

‘multi-functionality, ecosystem services. natural
bzards, climate change, forest management

CONTACT
milaer@tokuacat
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mansgement & locdl lmdscape and regiond
sedle. Deling with these challenging Issues this
EU funded projet {7= Framawork Programme)
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1] in major mountain ranges mmghmsmpe
ramze of forest frpes, socio
s and eubural contexts. The

covering a m

sconamic co
projem addresses four main  ecosystem
serviees in 2l regions phs addiniona serviees in
esth rezion:

+ Timber production

» Protection against gravitational natural
hazards feg erosion rockfal)

» Chmate change mitizamon via caroon
sequestraion (s wel 2 bioenerzy
production)

» Namure conservation and the
maintenance of bisdiversity

Non-umber forest produms  lmdscape
assthetics for recrsstion a5 well as use of
forested laindsrapes by game and Dvestock
species will be dealt itk 2 well The case study
regons will promete interdiscipinary and
ﬂ'asmsﬂph"ﬂ'\ ressarch efforts via resional

it Qaiomstesin o aph.a'br
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,-!u’

> ggjéa

Flgurs 1t Case study regians within the ARANCE
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possible future approackes to mountsin forest
& ng portolios of
tem services under cwrremi and future
cimatic and secip-economic conditions,
sdentify relsted risks mnd uncertsinties and =
fir state of know led.ges;-wl

mountsin forests fnto deision suppart for
policy makers and forest practtioners. The
sperific scientific and terhnalogical objemmives
e

» Producea consistent spatial and
2 (inel environmemal
cialinformation)

+ Adaprvan us farestessysem
‘modeling toals o simulzte pastand
Fusure forest development wndera
variery of manzsement rezimes

+  Analyze policy and sovernance
‘conditions and design future knd use
soemarios

= Develop methods to suppart
multifmctionsl mountain forest

anzgement
= Facilitate stakeholder interaction and
disserninate information and toals

forest manggement Oureach acivities wil
forus o sddifional SMEs in the rase study
regiors and beyond as potential users of
ARANCE qutpun.

Further information
For more dewils and current stetus quo of the
project please visit the ARANGE website

Www.aranee projecteu
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Figure 5: ARANGE Fact sheet no. 1

It was translated to all seven national languages covered by the ARANGE project (in the seven
CSAs) and circulated by CSRs, inter alia as add-on to the formal welcome letter to RSG members.
In addition all country-specific versions were published via the ARANGE website. WP 6 lead
used this format again at the final stage of ARANGE in order to elaborate on main project
findings and developed regionally explicit Fact Sheets in collaboration with CSRs (see Figure 6).

www.arange-project.eu 8
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‘scandinavian Mountains
Vilhelmina Model Forest

ARANGE built upon individuals collsborsting for
commaon vision to foster a sustainable future for
mountzin forest areas in Europe The project is
entering its final stage, hence it is time to reflect
upan recent achievements in order to pravide you
with bath, insighrs 10 2nd an outloak on case srudy
related issues ARANGE figured out to be impartant

Case study area (CSA)

l

Total ares: 8500 kam®
Farestarss: 62%
Alt. Range: 300-650 m
Ownership: Public/Private/Municipal
Maintree species: Srats pine Norway spruce
Case Study Responsible: Erik Wilkelmsson
Regional Stakeholder Panel (RSF'
11wsu»&mmmsm.
Community members

*  Enrest/landowmers

*  Fublicaytharities

' Eqlicy makers

* SMEs

Ecosystem services provided by mountain
forests in your region
Based on a survey conducted amongst RSP members
in the frame of the ARANGE project, the current
importance of selected forest ecosystem services (ES]
was observed (see Fig 1)

| TN

Ty

Current £5 importance

,»,f./f/:..-f.’
7
Figure 1: Cument ES impartance 25 ponceived by the membess of
the RSP

There is clear evidence of the multiple demands
society raises agzinst forests, Apart from narure
protection and livestock grazing most ES are
perceived to be nearly equally important currently,
with non-wood forest products as 2n exception of
specific relevance in the region. Reindeer herdening
has been mentioned as an additional ES that is
considered to be relevant. particularly if tied to
livestock grazing As regards the future development
of the CSA timber production is expected to be the
most favorable ES thar shall be fostered. NWFPs as
well = nature protection tend to remsin important
znd so do to 3 certasin extent climsre change
mirigation and recreation services (see Fig. 2]

Future €5 importance

Fitn.2: Ranking of the 05, Crost ATRRORIL E

e

Risk perception

An areay of ricke may sffect the firrure provision of
‘ecosystem services. With regard to the three most
important future ES in the Vilhelmina region. the
following drivers are supposed to be critical (see Fig,
3).

B st e 13

_.;|||||\||||IH||||;|!|||l

height of 3 m where 55-65 % of individuals in the
regeneration are removed A combination of
thinning from shove and from below is applied once
in arotation period at top stand height of 13 m, with
2 thinning intensity of 35 % ofthe stand volume The
regeneration system used is clear cutting where 90
% of the total stand volume is removed within one
felling The remaining 10 % of trees are kept for
nature conservation purposes.

Management alternatives for your region
The following approsches have been identified s
possible zlternatives to the BAU management in
your region.

1. In spruce dominsred stands (share of spruce
>65 9] mo wmanagement would be
ded in order to foster nature

s

A huge portfolio of risks is expected to impact the
provision of E5 in the future From stakeholders’ pome
of view, the follawing risks seem to be particularly
threstening in the coming decader

Timber production | 1. Naturalhazards
Pests and diseases
. Productivity

NWEP . Natural hazards
Pests and diseases

Invasive species

Species &
. Invasivespecies
Conflicts of property
and/or use rights

protecrion and the maintenance of biadiversity,
particularly in old stands (> 120 yrs)) that have
‘been thinned in someway but most often along
time ago.
2 Even-age itha od
of 100-110 years should still be promoted in
spruce dominated stands (»65 %) that are
‘being regenerared Apart from cleaning and
planting, as well 2s 2 tending operation in the
thicket phase (pre-commercial thinning having
~75% of regeneration removed) these stands
might be left without any further thinning
operation until the final clear cut, where 95% of
the volume are harvested and the rest is kept

for nature

ion purposes.

‘Business as usual” (BAU) management

Al stands observed within ARANGE are managed by
an even-aged system with rotation periods between
90-110 years. Usually, a combination of artificial and
natursl resenersvion is used to regenerste forest
stands. While there is no weeding operation
performed during the stand’s lifscycle, one tending
operarian is applied in the thicker stage at top stand

. In order to foster biodiversity as well as
reindeer fodder and landscape sesthetics,
uneven-aged management is supposed o
generate most positive effects on the provision
of ES. Narural resenerarion as well a5 single-
tres celection and = combinarion of thinning
from sbove and below would thus be favored in
thelong rum.

Figure 6: ARANGE Fact sheet no. 2 (example for Scandinavian Mountains)

The following topics were addressed for each CSA:

e Case study specifications (i.e. total area, share of forest area, altitudinal range, ownership
structure, main tree species)

e (ase Study Responsible and Regional Stakeholder Panel information

e (Current and future importance of ecosystem services provided by mountain forests in
the region

e Risk perception with regard to the future provision of ecosystem services provided by
mountain forests in the region

e “Business as usual” management of mountain forests in the region

e Management alternatives for mountain forests in the region

It targeted at a final feedback loop to the RSP members in particular but can be understood as a
basis to inform (mountain) forestry professionals in each of the regions. Again CSRs are working
on the translation to national languages in order to foster the dissemination in their countries. It
is planned to collect the final versions in order to put it on the ARANGE website.

www.arange-project.eu 9
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2.4 ARANGE press releases

With a particular focus on the Annual Meetings of the ARANGE project three so-called press
releases were developed as a basis for broader distribution via selected communication
channels (e.g. EFI news, EFICEEC-EFISEE news) and published via the ARANGE website (see
Figure 7).

4 ARZANGE &P

ARANGE: Annual Meeting in Slovenia, April 17 - 19 2013

More than 40 people, representing all ARANGE consortium partners, met for the first Annual
Meeting of the ARANGE project and responded to the call of the Slovenian colleagues who
organized an extraordinary meeting and set the frame for three productive days at the venue of
the Biotechnical Faculty in Ljubljana.

‘The main focus of the meeting was to highlight the results of the last 14 months since the project
Kicked-off and to provide the floor for physical exchange (n specified working groups to further
elaborate on the content of the work packages and to refurbish and finalize the last activities for
the first major tasks to be accomplished. While Days 1 + 3 were assigned to In-house work, Day 2
was organized as a field trip to the Slovenian Case Study Area in the north-western parts of the
Dinaric Alps (Snefnik Mt). Representatives of the Slovenian Forest Service. Regional Unit
Postojna, provided the excursion group members with a glimpse on forest management
planning approaches from the past to the present (see picture).

ARANGE

Press release no. 1
06.05.2013

Patrick Huber, Bernhard Wolfsiehner

Figure 1: Representative of the Slovenian Farest Service presents the historical development of
in the rej icture by P. Huber/EFICEEC)

After a first Introductory lesson Into the Snefnik forests the field trip continued with a walk
through several forest stands, highlighting the great diversity within a Forest Management Unit
in the Dinarle silver fr-European beech forests and providing insights inta some of the
challenges forest management planning authorities need to take Into account. At carefully
cunfain ranges selected sites the hike stopped for flash eg. on timber p game

www.arange-project.eu 2
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management and nature conservation. Packed with new lmowledge the excursion continued
with a group exercise focusing on potential forest management alternatives for four specific
forest stands selected by the hosts, each of them presented and discussed as plenary session in

the field.

ARANGE [Advanced 2 of European mountain ranges) s a
Collaborative Project within 74 Framework Programme and receives funding of the European
Commission.

A ARLNGE B

R 27 Annual Meeting of ARANGE in Madrid, May 7- 9 2013

Around two years after the project kick-off the ARANGE project convened for its 2¢ Annual
Meeting. The event was organized by the colleagues from INIA (Instituto Nacional de
Investigacion y Tecnologia Agraria y Alimentaria, Madrid).

The key objectives of the meeting were to wrap up the past and construct the future patiways of
the ARANGE vision to guarantes that project outcomes meet the demands of the Knowledge-
Based Bio-Economy (KBBE) to produce information and tools for an array of end-users. Hence, 2
days were assigned to the mesting room to discuss crucial tasks and set up a plan of action for
the final months, while one day of excursion was to demonstrate the practical implications of the
ARANGE project in the field.

The field trip brought the consortium to the Iberian Case Study Area the Valsain forests ("Las
Matas de Valsain” and “Pinar de Valsain®) in the mountain range of the Sierra de Guadarrama.
The main aim of the excursion was to gain insights both to the targets and conflicts of forest
management in the region, where some of the best Scots Pine forests in Spain are located.

ARANGE

Press release no. 2

03.06.2013

Patrick Huber, Bernhard Wolfsiehner

Figure 1: ARANGE field rrip - hike throngh the Valsain forests (picrure by M. Maroschel/BOKU}

Javier Donés, the forest manager of the Valsain forests introduced the current management
approaches to the ARANGE group and explained, how the Guadarrama National Park was
declared. One third of the Valsain farests are included in the “Peripheral Protection Zone” of the
national park and are therefore subject to specific legal regulations, and require specific
solutions for the long-term provision of multiple ecosystem services.

wew.arange-project eu 2
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Press relense no. 2

Figure 2: Livestock grazing in the Peripheral Protection Zone of the Guadarrama National Park
(picture by M. Maroschek/BOKU)

Several stops at selected sites inside the Case Study Area were used for flash presentations that
addressed a diverse range of management issues [e.g. timber production, nature protection,
biodiversity conservation, livestock grazing). Moving now to practical work the consortium
members were asked to apply the ARANGE
for oak coppice stands in the Valsain forests. Conducted in the National Centre for
Environmental Education (CENEAM) it was explored how to further develop coppice
management, while taking into account the habitat niches for the Imperial Eagle, water
management for downstream drinking water withdrawals, high quality Gmber production, as
well as educational aspects for CENEAM students. Concluding oral presentations in the field by
each group supported that knowledge exchange with local experts is mandatory in order to
understand regional contest and incorporate local knowledge and expertise for future-oriented
mountain forest management.

and create new idea:

wiww arange-project su 3

Press reiease no. 2

ARLNGE gp

Figure 3: Discussion on management alternatives i the oak coppice stands (picture by M.
Maroschek/BOKU)

ARANGE (Advanced multifunctional management of European mountain ranges] is a
Collaborative Project within 7% Framework Programme and receives funding of the European
Commission.

www.arange-project.su 4
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ARANGE
Press release no. 3
27.07.2015
Patrick Huber, Bernhard Wolfslehner
i

KRANGEScience C

and final parmer

Almost 3.5 years have goneand ARANGE entered the
very final stage of its project |ifetime A cornerstone
event. the ARANGE scientific conference "Mountain
Eorest in g Charping World", was
planned way beforehand to discuss potentisls and
limitations  of current and possible furure

management of mountsin forest ecosystems s well
as related tmplications for policy and praceice The
venue was selscted carefully by the Orssnizers, in s
picturesque mountain landscape in the High Tatra Mountains in Slovalia (Smaokeves. Hotel
Bellevue)

Organized as an open science conference this thres-dzy event brought together 130 registered
participants including international researchers, international mountsin forestry stakeholders
and ARANGE consortium partners. Following the welcome note of local hosts, three invited
L kers provided For the 3

Bernhard Wolfclehner Towards 2020 - The role of mountain forests for the pan-European
goals and rargers for European forests

Time Fukksla Evalusting and planning for economic. ecologics] and social bensfits
from forests
Peter Brang Mansging mountain forests in a changing climate: focused
to meet particular chall : 4

The conference continued with four key presentations of the ARANGE project and provided
room to share and discuss main Bndings and results in the planary before the audience splic-up
for a set of individual scientific sessions. In total 48 oral and 31 poster presentations provided

housght-p 10 this mul copic (see Tablebelaw].

www.arange-project.eu
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Session topic Orals Posters The directly attached final ARANGE meeting of the consortium partners targeted at the further
T TeTrre—ra— e ——_—— T3 a planning of synthesis and reporting tasksas well as the future exploitation of ARANGE resules in
Governance & polisy 8 2 order to guarantee that project results will be fed back to key stakeholders and a range of
Climate change impacts ' 3 designated target audiences. Final words on the potentials and limitations of the ARANGE
Decision suppart P 2 project were spread by members of the Scientific Advisory Board. Pletro Piussi and Hubert
Disturbances 4 3 Malin, who actively supported the ARANGE family during the entire project lifetime.

Others 12 10

Florian ieauschel was evaluated as the winner of the “Best-Poster-Award” regarding his R PR i = R
contri “Testing five forest models term nal data from mountain

Collaborative Project within 7# Framework Programme and receives funding ofthe European

foreses in South. Central Eurape’. Commission.

A field trip to the ARANGE Case Study Area (ozi Chrhty Mountains, Spifska Teplica) in the
afternoon of Day 2 (july, 8) allowed for direct knowledge transfer from practice to scienceand
vice versa hosted by N (National Forest Centre - NFC] together with
§ Pro Populo Poprad Lud (ie the forest owner). At
four thematic stops in selected forest stands
representatives of both, NFC and Fro Bapula Ltd.
highlighted key challenges in the contest of the
provision of ecosystem services from mountain
forests in their region. Topics addressed includad
) wildlife management and hunting i)
Conflicting Ecosystem Services. iii) Forest and

d ¢ § @l \aer and i) Climare Change and provided
addirional food for thought ia related with teipants who were eager
to hand back state of the art! dpe h i and to sh; h per

The final day of the ARANGE conference was dedicated to a concluding stakehalder event. Ina
panel discussion supported by representatives of MountFor, EUROMONTAN A, the Slovenian
Chamber of Agriculturs and the Europssn
Commission. the question “what is needed. what
can be learned from mountain forest ressarch?®
aimed at pinpointing the gaps and bridges between
science. palicy and practice - issues that were then
taken up in the attached workshop on the way
forward: “Towards a European Mountain Forest
Research Agenda”. Around 45 attendees were
randomly grouped for round-table discussions to
jointly elaborate on key societal challenges, research needs and issues related to knowledge-
transfer ar the interfaces of science, policy and practice Main results will be rransferred to the
ARANGE project. The workshop also marked the end of the conference that was closed ina.
plenary session by the Coordinator of the ARANGE project. Manfred [ Lexer.

Figure 7: ARANGE press releases no. 1 -3

In strong cooperation with the Coordinator, WP 6 lead developed an article for “International
Innovation”, one of the leading global dissemination resources for the wider scientific,
technology and research communities. It is the flagship publication of Research Media Agency
providing insight and analysis on current scientific research trends, as well as funding and policy
issues. Available both digitally and in print, International Innovation is free to access and each
edition showcases research from a discrete thematic area or region. The ARANGE article was
published in “International Innovation Environment” during August 2013 (see Figure 8).

www.arange-project.eu 13
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ADVANGED MULTIFUNCTIGNAL
FOREST MANAGEMENT IN
EUROPEAN MOUNTAIN.RANGES

Mountain forest management

in a changing world

Logem nalural resource policy isvital for the success of any country. A consortium led by
o1 is re-evaluating the effectiveness of existing forest management regimes in
Europe and explains how a current study plans to contribute to future sustainable governance

the potentialsand imitations of cun

and porssible future approaches ¢

forest management. The results will be

e o provding portlolics of ecoeystem
uedes cur

ol pandabming ekt fuel,
water), regulating (eg. clmate regy .
aralanche and rr.cﬂa. prevention)

ultimately justify forest management, the
quantification of ecosystem services isa

INTELLIGENCE
ARANGE

i ;—up:mm Mature of recreation

paTTRITES. Foress Management aparoaches

need to take (s intn actount, besides the
hacses a0d existing sk aed

p.umg ghobel ternperatuse change. theve &
a eed 1o adapt forest management to dianging
conditions and provide felevant actors with 1ocks
Yor proper planning

Goverrance systems can be judged from a
of ifferent angies. In ARANGE we

isis of
il 5T ARANGE in hifhng the L et aned
addreszang the right questions with the night
porolio of wals.

The deveiopmest focus of ARANGEwil be

o planning and decrion wppon tooks and

spproachn. State-of- the-an model.of forest

ey namecs a stared and lancicape scale wil be
and further developed We consider planning.

identification of management spproaches that
sepport in-dermand ecosystem service portiobos
~ such a3 online decision support todl boxand
faciktatiog interaciive, participatory elements of
Gecision making into real-Be forest planring

The setup of seven cse sy regons
acss Europe s nstrumental These:
s epewant the dversicy of

cological 5
m(mrmn-nuxlﬁh
malmm stecrs, but
Al ewionmen. ncudeg
!ﬂmn-msm manpEmAn
e nual and

ARANGE srmphasises the regional
ttererces 1 decrion suppont
eects 27 2 premeinte to grocuce
el knowledpe We harmorise
TN ATy RS glous
o awoid 2 X
which i crucia e in imes
‘when uBkeholoer ntEraction o
Becoming sncreasingly common
and a prevequisite for funding

o regotiste specfic ues during the entire
fetame of the project, and inyosuce AANGE
products into the case studies lor final Yeak- e’
checks during its katter stages.

(CASE STUDIES

Carpathins.
was chosen in order 1o generate a far

L

the dstinct bophysical and govemance
‘settings arend the continent,

Awduwmnnw

‘states g assess space-

o
Pepebic scosystem provided by
S o e forest. The ressarchers wil gatrel information
Teistion ) Soa from eratire reviews. WY and Rienvews
and state-of the-a |

R T The madels wil heig with projection: o huture
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FUNDING 5 well 33 providing indcatois of ecosystem
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CONTACT Case study rglons Lo degn useful and eFicent
Protessar O Mantred | Leser me" e
mdmmnmm Based on thesz methods. commen
Greger Merdel Sirafie 13 themes will be during
A 1150 Whers Cmarvescy jproject, wuch as betier undentanding of the
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fd Current palicy and  governance
Td11 2654 4056 bamewcet will be andlysed aed further

wmmjm-mmh
Sttaciture and Vegetation Modeling. i man
ressarch interets cude Ut gurpose|
PesourCE plerang anv decsion making, mull-

EHOODPE MOUNRAINS, BLLGA

mnﬂ‘ mnﬂm&
n.ﬂnum!-—\s,-n

AR/\-\NGE %@

INTERNATIONAL INNCVATION

developed, and the mast sconomically efficent

ARANGE not only seeks 10
understand the current state and
challenges for forest management,
butalso to apply knowledge 10
real-life situations

date. A vast amoant of €312 fas been eollected
50 far, and the next step for project members.
wil be to comiine the data and models and

g

mmmnmmwh
ARANGE team will serve to maintain and

‘will be determind, based on the needs of both

Figure 8: ARANGE article published in International Innovation (Research Media Ltd., 2013)

‘ecosystems for many years to come.

As part of the involvement in International Innovation, ARANGE had the opportunity to provide a

list of partners, collaborators, project officers and stakeholders in the project that received the

finished publication:

www.arange-project.eu
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- ahard copy of the journal upon release (limited to 50 contacts)
- adigital version of the publication (up to 1000 contacts)

Additionally, the Coordinator received 100 hard copies exclusively for general dissemination
purposes, most of them distributed to Austrian forestry stakeholders and at selected scientific
events (e.g. Cl-Forum Vienna, EFICEEC Annual Meeting 2014, StarTree General Assembly
Meeting 2014). The electronic version of the article has been placed on the official ARANGE
website and is available for download wvia http://www.arange-project.eu/wp-
content/uploads/ARANGE Brochure final.pdf.

2.5 Public Deliverables

Within the lifetime of ARANGE a set of Deliverables has been produced in the frame of each
Work Package. The following list highlights the reports that were designated to be made

available publicly.

Deliverable | Deliverable title Status

D1.1 Historic climate data for case studies Available on ARANGE website

D1.2 Catalogue of harmonized environmental variables Available on ARANGE website

D 1.3 Current and historical forest management practices Available on ARANGE website

D 1.4 Climate change scenarios for case studies Available on ARANGE website

D21 Improved and tested forest models for case study | Available on ARANGE website
regions

D 2.2 Models and linker functions (indicators) for ecosystem | Available on ARANGE website
services

D 2.3 Analysis of historic & current forest management | submitted

practices, forest dynamics and related ES

D3.1 Report on the policy framework as related to | Available on ARANGE website
multifunctional mountain forest management

D 3.2 Future scenarios of mountain forest landuse in the case | Available on ARANGE website
study regions

D 3.3 SCI paper on governance systems Article published in “Lesn. Cas.
For.]. 60 (2014) 159-167"
D 4.1 Manuscript on improved data acquisition for | submitted

multifunctional mountain forest

D 4.2 Manuscript on mult-criteria decision aid in selecting | submitted
mountain forest

D 4,5 Improved DSToolBox version 1.0 for multifunctional | submitted
forest management

D 5.1 Manuscript on interaction affects and trade-offs among | submitted
different ecosystem services

D 5.2 Recommendations for multifunctional forest | submitted
management strategies
D 5.3 Policy frameworks to secure the multifunctionality of | submitted

mountain forests

D 5.4 Documentation of DSToolBox application in selected | submitted

www.arange-project.eu 15
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case study regions

De6.1 ARANGE public website Online

D 6.5 Compilation of dissemination and training material incl. | submitted
DSToolBox

Most of the public deliverables have already been approved by the European Commission and
could thus be published via the official ARANGE website. Outstanding reports, which are
currently under review, will be published as soon as they have been accepted.

2.6 Internal Newsletter

The ARANGE Internal Newsletter was designed to deliver information with regard to the project
(e.g. project developments, dissemination activities, networking announcements,...) and was
established as an internal means of communication. Thus it was not meant to be distributed to
the public. The newsletter series (see Figure 9) has been initiated directly after the Kick-Off
Meeting of ARANGE in Vienna (February 15-17, 2017) and was prepared in strong collaboration
with the Coordinator.

ALNGE

[ AR NGE Zp

ARANGE ARANGE

Internal Newsletter no. 1

,,,,,,,,, AR/NGE 29 ARLNGE 39 e T ARJSNGE ¢ PREPRICERS ARANGE G

Internal Newsletter no. 0

www.arange-project.eu 16
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" ARJNGE 3
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- ia AR/\A\NGE % PR —— ARJNGE g
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T T P e—

e ARG e

oot o e e

ARANGE ARANGE
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The Vousg Alplas Ressarcher Ststesment of e Cosrdinatar
Ay —t

P S ARLNGE 32
MANED | e s

[ ——

1619 Bty 2014 1 B, V52

ARANGE

ARANGE

Internal Newsletier no. 5

Infernal Newsletter no. 4

ARLNGEGP ARZNGE G SIS ARLANGEQ ARJNGE Gp

PRI —— - Presr——
4 e o (I At [ T pe—— ey
Tame Tkt - e i of ARARGE. "
ks W1 4 e T Staer it epd >
Utates
i
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ARANCE Auvual Mesting, 74 MBI Key Cantact Worksboy, 268
May 2014, Spaln - SAVE THE  Apefl 2814, Viewns
naTE

-“,,‘ a AR/‘\'\NGE @ - ARLINGE Zp . ? AR/‘\\NG:E @ — ) ARZINGE 9

Ferest Cluige 2014, 28 Apel,
Froltog (Germany)

FurestSAT 2814, 4.7 Nevember.
2004, Riva 01 Gasda (Tromts, ARANGE

aly) - Firs call o papers.

ARANGE

Internal Newsletter no. 4 S e e Infernal Newsletter no. 7

ARLNGE s ARLSINGE 3 SR ARZLNGE 0 U ARLNGE G
Gt ik ot e T e
sy appreaching Sepuier 168, Comvensin © Desber 2220

2014w posy——

| ARZNGE B

i
-

ARANGE

Internal Newsletter no. 8

e et e ARLNGE g9

Perth UL Mowmmins of Owr  FAD XV Werld  Fersmry
Fumre G Omuber 49,  Cngress  Sepumbar 711

Figure 9: ARANGE Internal Newsletter (no. 0 - 8)

The main objective of this regular communication channel was the exchange of ideas and news
as well as knowledge transfer within the consortium, thus it was open to partner contributions.

www.arange-project.eu 18
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3 Training material

With the objective to raise awareness and understanding of scientific findings, an array of
actions aims at the distribution of project results across various levels of European society. In
ARANGE a set of target group specific activities have been conducted and will be further

3.1 ARANGE generic project presentation

A generic presentation was set up to be used and modified for further outreach by consortium
members (see Figure 10). The actual presentations given by the ARANGE consortium are
referenced in deliverable D6.4.

Technical data AR ZaNGE g3

-t ARZNGE &9

+ Total Cost: 3,518,786.71 €

ARANGE + EC Contribution: 2,991,077.00 €

* Duration: 36 months
Advanced multifunctional forest management in

European mountain ranges + Start Date: 01/02/2012
- + Coordinator: Manfred J. Lexer/ BOKU Vienna

Name of speakeris

e 3t e Bk bl 3 y - - = A
The consorfium AR/WNGE @ The consortium AR /NGE Z8
No. | Participant organisation name Short name | Country
1 Unkersly of Natural Resources and Uik Scknces Viera BOKU Austia
2 Swics Federal netiifte of Tecrmology  Zurich ETH Swizeriang
3 MEtRt AElonEl o8 rechefcne en solences of tecfnoibgles pour l'emutronment IRSTEA Framoe
&t Iagricukune
16 pariners from 11 countries PR g pp— T Geman
. 3 5 SwedEn MICURITS] LONBTSRY s Sweoen

1 international partner G _,...e..,.fim.w i T per
7 National Forest Cesfre, 2wolen NFC Sloskla

4 SMES B Forest Research retiule. Sofa R Buigaria
a mEiiin Nasinl de vestigacion § Tesologls Agrarks j Alimeniaria A Span
10 European Fores! insiiale ER mermationat
1 Unherslty Graz UNIGRAZ Austria
122 msiiee of Forest Ecosystem Research FER ‘Czech Repanlic
13+ | GEC Experts L SEC Austria
14+ | Stcring Bindte Eunge BE
15+ | Aargada GF ARANZADA Spahn
16+ | RTD Sandces RTCS Austria

* coondnanr
*RE
A DS . - 2 a.
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- = e - . - -
main ideas & vision AR/WNGE Z# Concept & pillars (i) AR /ANGE Z#
) ) 4 oy, : + The four main pillars of the conceptunderlying
+ toinvestigate the potentials and lmitations of current and possible future ARANGE are
approachesto mountain forest management for groviding portfolios of ES
under current and future climatic and socio-economic conditions af stand — (1) 7 regional case studies

and landscape scale;
toidentify related risks anduncertainties,

+ totranslate the scientific state of knowledge aboutthe efficient provision of
multiple ES from mountain forests into decision support for policy makers
and forest practitioners, soasto improve the robustnessof planning tools
in real-world decision making.

wﬂ 2 - !-

Concept & pillars (i) AR/MNGE g#

+ The four main pillars of the concept underlying
ARANGE are

— (1) 7 regional case studies
— (2) strong stakeholder involvement,

— (3) state-ofthe-art models and tools ,
to predict forest conditions and assess ecosystem senvices

— (4) novel planning
and decision support tools.

T »the 7 case study regions
W reprecent fhe diversiy of ecological & socio-economic condions in European mouniain ranges
1 provide he Fame for fve analysis X ES, poficy &g )
W demonsvae case swdy speciic probleme and solusions

CSR Montafon, Austria AR/WNGE g@ CSR Sierra Guadarama, Spain  AR/\NGE g

s | o R

www.arange-project.eu 20
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A\, -0 cC

¥
g

C3R Vercors, France

VERCORS MASSIF

~Forest : 160000
<273 public
Dominant species:
Sover e

-Management -
Unerven aged orwets

CSR Carpa

=

thians, Slovakia

P

AR JANGE G

‘E:‘E" e E

C3R Vilhelming, Sweden AR /NGE Z#

=
VILHELMINA
MODEL FOREST

Area Lang use

880.000 hectares 4 Forestmanagement 40 %
530.000 ha forestland (FAO def.) Protected forestarea 21 %
350 000 ha productive forestland (=1 m3/ha,yr} Non-forested area 38 %

e i i n

AR/ANGE 3

= The project addresses four main ecosystem services across all case
study regions
— (1itimker production,
— (2} protection againstgrav'rtatinnal naturalhazards,

— [3)therole of forests in climate change mitigation {carbon sequestration,
bicenergy production),

— (4} nature conservation and the maintenance of biodiversity.

Concept & pillars (ii)

Mon-timber forest products, landscape aesthetics for recreation as
well as use of forested landscapes by game and livestock species will
be dealt with as well.

Major parts of analysis will employ state-of-the-art models of forest
dynamics at stand and landscape scales and gravitational hazards,
combined with historical data

= The development focus of the project will be on planning and decision
support tools and approaches.

‘Eﬁli“‘- - 8.

AR JANGE 3

Project structure

Multifunctionaliy....

AR\NGE 3

ARANGE concept & pillars visual AR/\NGE @

stand-level forest model

[Wo{mmmm ]
tnmeis & tools le.g. rockil)

-fnker uncions”

L direcfly fom forezt models

tm B ocls {2.g. rockial)
fnker fancions
L direcdy fom forest modsls

www.arange-project.eu
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®

ARANGE ¢

[ |

2000

sranci—ievé{ forest model [wmofmmrm ]
s — tmdds &iovks (e.g. rocki)
- finker funcions”
L direcdy fom foregt models

tnndeis & toois (e.g. rockdal)
- Einker funcons”
L dwecdy fom forest models

Research questions

AR JANGE G

@ Trade-offs between ES at different spatial scales
@ What are the limits of .integration™?
@ What are _efficient™ portfolios of ES
@ What is the likely impact of climate change?

@ Which silvicultural systems?
o (.)

Tt Y

AR/NGE 3

Trade-offs in ecosystem services

+ Trade-off: giving up one thing to gain

another (...)
g &
.g %
¥ :
= (=8

management infensity
feasible solution 3pace
[aradient (i}]

w- g > o El=

Products of ARANGE AR ZaNGE @

* Good science
— Scientific publications
— Conference caontributions

+ Usable & useful knowledge
— possible solutions by example (case study regions)
Info material (fact sheets. reports, videos...)
web-based Decision Support ToolBox (buiding on earlier projects.._)
training & mutual learning™ workshops in the regions
feedback by regional stakeholders

) ARZNGE B9

=
(B}
2 Cf;

nttp:/www.arange-project.eul

Thank you for your attention!

ARANGE 3

nttp:/iwww.arange-project.eu/

Figure 10: ARANGE generic project presentation

www.arange-project.eu
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3.2 Key presentations of ARANGE

Manfred J. Lexer et al. (2014)- CURRENT AND FUTURE PROVISION OF ECOSYSTEM SERVICES IN
EUROPEAN  MOUNTAIN FORESTS (IUFRO World Congress Salt Lake City)

[ \j) AR‘/A‘\I‘GE % content AR /\NGE &3

» European mountain forests in the focus
+ the ARANGE praject
« Stakeholder interests, now &in the future
= How well dees BAU management support these interests?

Currentand future provision of ecosystem
servicesin Europeanmountainforests

= What is the impact of climate change?

Manfred ). Lexer, Harald Bugmann, Thomas Cordonnier, Thomas Knoke, Karin o
Ohman, AndrejBoncina, Zuzana Sarvasova, Tzvetan Zlatanov, Marta Pardos, + Outlook
Bernhard Wolfsiehner, Emi Cienciala, Diethard Leber, Peristera Kourakii i

I T —— A

European mountainregions AWGE w drivers for European mountain forests ARNGE gp

= Wood mobilisation

* Meeting bioenergy policy goals leads to intensified utiization (extraction of
additional assortments)

+ Biodiversity and nature conservation

* high share of Natura 2000 sites in mountain regions

+ interestin strict conservation (setting aside; no management)
= Climate change & adaptation needs

* 29% of EU are mountain regions - & s
« 118 mio people {(13% of EU populstlonl e"

- forest is predominant landuse furm (4196 of si.umﬂ

+ provisioning of ecosystem s' i
areas (e.g. control of water
with raw material)

* change in species c ition & forest
* mountain areas are blodiﬁersrly + Rural development
+ 43% of total Natura 2000 areas +  most relevant for forest is ownership
= 42 out of 231 key habitat types.excl + social in small scale [ to new ,natural forests®
* But economic constraints ) . Wb How do these drivers aMfect ecosystem services and multi-functionality
= Handicapped in management activities wrt infrastructure & logistics of mountain forests?

+ 69% of mountain areas are .Less Favored Areas®

- E . . _ EEA (2010) ! R ) _

Agvonced mutifurctiondl forest monogement in Eropeon mountoin RANGE

the ARANGE project AR /M\NGE Z9 il:‘fmesf;ncr:;ugzﬂ‘;: g AR /\NGE Zp
T} '

regional stakeholderpanels

...evaluate the capacity of current forest management
regimes and possible alternative future management
to provide portfolios of ecosystem senices (ES)from
_ ) mountainforests.

(...) to analyse conflicts and complementarities
\among ES from stand to landscupe scale

in each CSA
{10-17 persons)

forestlandowners
forest professionals
NGOs

m 2012-2015 (42 months)
W 16 partners (incl. 2 SMEs)
W 7 case studyareas =

public authorities
policy makers
(SMEs)

= are informed &
provide information

= consultation

= feedback

+
* industry representatives

www.arange-project.eu 23
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Limits of multi-functionality?
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provisioning|

regulation

cultural
et B

ecosystem service concept

timber & biomassfor energy

- storage :
protection (rockfall, landslide, avalanches)
habitat (birds) & nature conservation

mandatory
(inall CSA)
% [ ) 7

livestock grazing
hunting
recreation
drinking water
NWFP

flood protection

In selected
CSA

—> - 22 ecosystem service indicators defined
+ compatible with forest models

» 2 spatial scales (stand, landscape)

+ stand level indicators are non-spatial

AR JNNGE G

" Representative Stand Types

Sy local context

f g O

- '4
& N / Ce - g E
managementalmma ves & simulating forest dynamics & related ES indicators

R in case study areas (< 2100)

a min, 2 forest models per CSA
\ ] L

» detectuncertainties

& complement models
= functionaities & output
& scale (stand, landscape)

Resulls

Ecosystem service demands & interests

AR ANGE %9

\, based on stakeholder
| panelsin CSAs
R

T T8 = imber & biomass

! PH = protection
{gravit.hazards)

i- €S = carbon storage

NC = nature conservation
H = hunting

REC = recreation

i 'WE = regulating water

balance
LG = livestock grazing

@l ® @ & @ ® O¢

Future ecosystem service demands

AR/NGE

How well does ,Business As Usual” management
perform...

AR/‘\\NGE -@

3 most relevant L%y
o ) oo .3 most relev: :
‘=] ® “l] ® wl|] @ ES infuture* 1

o % o

e TOw 4 O
s Fnd iy w
i 2ol iz

b o ™ =l

2 Ly 2 | = %

= Dladiadl < 11 i =)

TS G T WE G TE SO MY G WG Y P e o

=] ® =] ® ‘:1 o) I
5o io> i '
£ T - TN
i | I § o timber, nature conservation, recreation

E I P

e s

[
w A L W, = s
- -
Results i 7
nnusiness As Usual® mqnugemen' AWGE @ CSA3: ES hmber prOdUCl’lon in BAU ARA\NGE ?
BAU current climate change — —
regime ES provision impacton S s B R
EAHF  [group sheiterwood] ”

™
Pﬂussylv, Cuercuspyr @ TP 2cs Y )
NCEPH @

1 coppice [Qu. pyrenaica)
nobgt  margingl sites]

5 |UAHF [singk tree selection] i %) reduce target DBH TP&CS © @
[10-15 yearintervals] FHINC @ PHANC @
3 I |AHE S fep s o] TPSCSEPH @) TPACSEPH (@)
[20-30ysar intervals] NC NG @& i
4 EAHF  [ireguiar shelterwood) TPANC &
UAHF  [group selection] Abies 3iba § wacs @@
[10 y=ar intervals] Fagus sylvaticat
EAHF  [clear cut & plant] TPics @
5 [in transition from UAHF] '+ NC iTPacs @
EAHF [smalicearcuts&piant] . Tp @ (ot bark becties] =
5 o = . Nc.(ba 1 lwracs @@
7 EAHF  [sheftewcod (patches)]  tRicsaFH@ rics @@
i S o e A HS [FH %)

EAHF = gven-aged high forest UAHF = uneven-aged high forest

e e — a

0
s
E
é L]
®igd
il B planned harvest
| periodicincrement |
L]
© B damage (bark beetle
Current

> Qimate change - scenarios

. Production increases +/- in all scenarios except cS (strong warming, summer drought)

i) Damage from bark beetle disturbances increase i.g., strongly under scenario c5

e e a

www.arange-project.eu
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CSA3: Protection against landslide & erosion AR/\NGE Z@
(linear scaling)
10% of area

2013

Current climate

-4 ‘

) Protective effect improves

(i) .greening* ofunstocked areas
(i) fasterregeneration processes
) Under strong warming/ dry summer (c2, c4, c5)increasing bark beetle disturbances turn
the net effectinto negative

summary & outlook

+ demanded regional ES portfolios include conflicting
objectives
+ the conflicting ES demands will intensify:
« timber & nature consemvation (intensification vs extensification),

« timber & protection particularly in small scale ownership structures
{uncoordinated management)

+ constraints on harvesting techniques limit fine-grained” siviculture
as means for climate change adaptation

+ this indicates the need for ;segregative’ approaches
- ES portfolios with no/ low conflict potential

+ setting aside of larger areas in coniferous mountain
forests may be no option (intensifying disturbance
regimes jeopardize key ES)

F 0 e——— &

AR ANGE

PROJECT

AR /\NGE @

o
g

ARANGE Scientific Conference  ARA\NGE @

~Mountain Forest Management
in Europe“

7-9July 2015 (&

SPANovy Smokovec,
Tatra Mountains, Slovakia

thank you!

Contact.

Manfred J. Lexer

E-mail: mjlexer@boku.ac.at
web: hitp:/fwwwarange-projed.eu

s tores mamageme"T I BLO0esn MOUTTEF reges.
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Thomas Cordonnier et al. (2015) - ANALYZING ECOSYSTEM SERVICES WITH FOREST
DYNAMICS MODELS: ADVANCES, PITFALLS AND PERSPECTIVES (ARANGE Final conference)

The Arange framework AR /aNGE 29

m: AR J\NGE 9

Case study area 1 Case study area 7

Analysing ecosystem services with
forest dynamics models

m >
’“!
== |
. .. Managaments

Advances, pitfalls and perspectives
Cordonnier I., Courbaud B., Lafond V., Mao 1., Elkin C. and M. Lexer

IRSTEA, ETHZ, BOKU, UNBC

analysis 1 analysis 7
L ]

cross case study analyses

Wood preduction, carbon storage, biodiversity conservation,
protection against gravitational hazards

TR R R A A

I
From models to ecosystem services ARANGEZP Three main issues AR ZNGE 23

+ Does the model reproduce well the effect of management on stand
structure and dynamics?

= Performances of the different models?
= One model everywhere or specific modeis for each case study area?

STANDS

| P—n

s and iated linker f ions?

= Developing specific tools or using current features of the models?
= A common set or specific indicators for each case study area?

* How to define r

* How to analyse the relationships between climate change,
management and ecosystem services?

LANDSCAPES

= How to quantify ES vulnerability to climate change?
INKER FUNCTIONS * How to illuminate trade-offs and synergies?

Which model, where and how? ARANGEZ®  Adapting models fo case study areas ARZANGE 3

+  Each partner uses his model (if available) on his case study area. Adapting PICUS for the sub-mediteranean domain
+ Some dels are p to and applied in several case study PICUS v1.5
“f’;’;cus one-layer bucket soil model
- FORCLIM Dl Vet Mader Acivt
+ Comparisons of model outputs on one case study area based on "
historical data of stand structure and management.
PICUS v1.6 |
1
+ Al models uses a common set of linker functionsfindicators to muiti-tayer ol model i
assess ecosystem services for BAUM and AM ewrtion ywier Do ) 1
ys More details in water balance ey, E e
(interception, evaporation from soil surface, ...) e

+ Each partner can use specific linker functions/indicators. E
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Confronting models with data ARANGEZ®  Defining a commeon set of indicators ARZNGE gp
P decades
? et F R - Known to be related to the ES considered.
0 —— -
' = v ER - Measurable and comparable.
= a
- " + Universal so to include all ARANGE project’s case study areas.
£ M
B o - ." 10 stands (1963-2005) + Consistent with the ARANGE project’s data.
;:! - = -._. Bl 7 simulation scenarios + Applicable for models and tools of ARANGE.
i = el J - Based on basic calibrated model outputs,
g NN . T = e s
o leventory E|mm — ) Ftrgrn | | Finding the lowest common denominator between model outputs !
- s = "o Rl
i — .‘ 7 : i}
25 e =
Irouschek stal Inprep N i Ll | F
| )
Biodiversity conservation ARMNGEZP  Protection against rockfalls AR MNGE gp
Name Formula | description | Landscape s r :
Tree species diversity n-q[-gp,uy.l}mn-& 0. B, ¥ dversities
IH_ __\’&hl |
H, G
Troe size diversity o o Hyg tHy | 0, B and y entropies.
R PP S TN
| =6 la
1%, 50% and B0% weighted
Volume of dead wood PO 28 it e e v
origsating lrom tees with DBH = § em ity
By clefanlt Xa 301
= [k =1if DBH, 2 Die
Abundance of | LDIN=Yk '
M'uu;: &' |k =0il DBH, <Dygr +10%, 50% and 50% weighted
S «% landscape aren with abundance of
ity {g.um:n‘..m;n_ DRI Ao e KG"_‘Z 0w A e, =0 130 con sty 890+ e 1 11302 TR
mm” ;“ =0if DBH, < Dy oe DBH, 2 Dy ap— ns:-lo‘-[n!-g-n'¢—lv:' 15 PP P T nn|1nu-.m'|l-‘-u:hp-.|r¢-y; <.
By dnfuit Dy =50crm and Dygc=T00m L | ]
Cordonnier et al. 2014 Deliverable 2.2
) _
Beyond simple structural-based indicators ?AR J\NGE g Analysing ES: a nightmare? AR /ANGE 9

Vercors case study area (France); representative stand 2

Contribution of forut

T Cmtntun oA s o harmamd St 3P} i Do et s i’ ) b Al castes 1 |

against rockfall against slope instability

Root density
Deadwood effect s distribution —‘/ﬁ "H..m.,{_: A | /ﬂ
R i - JrYS—————
time
In Vercors, 19 representative stands + 16 ES + 5 climate +6

7600 combinations for one site!

Reducing the dimensionality AR /A NGE Zp e.g. logistic/multinomial regressions ARZ\NGE Zp
of the analysis .
Choosing
. B
+ Correlation analysis of ES indicators. frestecmmdpeiios ol provic
s o . ImportantGai of £ | | SR EE
volume of dead wood Initial basal area
i T S oz
« Working on a limited set of interpretable independent variables. of s
+ Working on a subset of case study areas (common features). i i ! ; { i
P 1inlal!
L]
Logistic L1 ]
+ Using optimisation procedures. regressions
pe— L ]
Mao et 3l In prep Bt e 8
e e e ——— el M S — e )
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Analysing landscape results AR/MNGEZ® Conclusions AR [aNGE Zp
Bulcari 2000 -l'j-‘a..m ‘;::Mnnn
ulgana ) ¥
éﬂm'" b € + High interest of comparing model outputs in the same case study area
5 o ' L E * How to control the “model effect” in cross-case study analyses?
2 r e
$ o, P
s ES
High
= set of ES indi s / linker functions is feasibl

L
= - m 2 T + Defining a
-2 ﬁ * Can lead to target simple structurai-based indicators

=] “ oy % [Se— + Several opti exist to lyse ES relationship
> = Cross-case study analyses are complex and results are difficult to synthesize

na.hw-w "ﬁv % l N - )

- I
Perspectives AR /NGE Zp
» Promoting model comparisons and uncertainty analyses for cross-case
study analyses.
» Promoting long-term data acquisition of t acti and stand
dynamics.
+ Developing proc based modules in forest dy i dels to

improve linker functions.

« Promoting model coupling to improve ES assessment.

K S —— =
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Thomas Knoke (2015) - APPROACHES TO CONSIDER MULTIPLE ECOSYSTEM FUNCTIONS AND

BENEFITS IN LANDSCAPE

OPTIMIZATION

(ARANGE Final conference)

®

AR J\NGE B

Approaches to consider multiple ecosystem
functions and benefits in landscape
optimization

Questions and structure

(1) Which approaches exist for
multiple service analysis/
optimization?

(2) How can they be applied to
"optimize” landscape level
management in mountamous
areas?

| Constituents of well-being |

‘Washington, DC, Island Fress, with alterations.

Millennium Ecosystem Assessment, 2005

. Background: People don't live from food alone

. Approaches: A schematic flow chart of actions

. Constrained economic optimization: ARANGE example

. Multiple service optimization: Restoration plans for
abandoned pasture grounds in the Ecuadorian Andes

BW N -

5. Conclusions 2

People don't live from food alone

LUntil recently mankind has more or less taken for granted the
gas-exchange, water-purification, nutrient-cycling, and other
protective functions ... . Now, of course, it is painfully evident
that such balances are being affected, often detrimentally.”

0dum (1969) Science 164: 262-270.

Eugene P. Odum suggested a
Compartment Model:

A mixture of different types of

ecosystems at landscape scale,

including undisturbed areas.

Haber (1990) Physiol EcolJapan 27: 131-146

Knoke et al (2012) Fron Ecol Enviren 10: 438-445 5

Schematic to integrate service optimization into decision making

[ Developmentof |

i | Problem identification
= goal and objective setting
decrion maker/experts
- Britta Uhde
SWor, £ Problem structuring
oInterviews, etc. | Uhde et al (2015) Environmental
lqualitative) T mooh, Management
prefe e, DOI 10.1007/s00267-015-0503-3
Optimization, —
MUCDA, etc. Ve
(quantitative) |
Decision/
\Man.)mmﬂ\l pun./

Fig. 1 Schematic example for an application of a hybrid method in a
planning process 4-

Schematic of the ARANGE kbt
optimization approach e of B3N
i
js
Fabian Hartl 1
|
i
E
Verena Grie #
(now ProfessoratUBC) —

A g
omia, i 43 i i Pkl

Dopismisseion of
Fores Samsgersenr IManwing
g YAFO

Impact of dimate and protective function on economic return

The protective function requires minimum crown cover rate of
50% (Frehner ef a/. 2005). Assuming an average age of 80
years, in a fully regulated forest, 250 m2/ha may be assumed to
fulfil that requirement.

fon CSA
Net Present Value Annuity
[EUR/ha] STD [EUR/(ha*a)) STD
BL -731 540 -15 11
BL VolMin 250 -1,008 504 -21 11
At 1127 661 ITEE 3 14
A1VolMin 250 467 580 10 t 12
Slovakaan CSA
Net Present Value Annuity
[EUR/ha] STD [EUR/(ha*y)] STD
5L 18,117 931 359 18
BL VolMin 250 15,864 888 314 18
AlB 17,658 969 350 < 19
A1E VolMin 250 14823 883 294 18
-6- Frehner et 3/ (2005) Bundesamt fir Umwelt. Bern.

www.arange-project.eu
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[ How to achieve a multi-service optimization directly? T " — — i
An exampfe from the Ecuadorian Andes Ir;dlwto:!:‘,. ﬁf”d their min -ma.:::'z.:r:? alization to
1) Reference: Abandoned pastures W' Gom Biom, -
2) Alnus. Afforestation with native Abus s Gl o bl e ool
3} acum i = gy e i
Pinus: estation exofic Pinus patuls oM 8E production
4) Low-input pastures:Repasturisation with Comate Buzpcanspinaon.
low input management after mechanical e At
wae cod eguzten A ARE-pecit Performance index:
Y ﬂisom!wgdc;l;:" P = Ri 'R _]0.0
M ESO0IN Diomaes. C- £ R - R
mheatmin P08 i
g g » § Socio-  Netpresent -
3583 soonamc :; - £330 8% Gucourt e [Example, carboninplanta (Mg ha) |
~NEX -1 <
823 s Sopo  Swaesmewman 243-123 o0 ~s8%
':E%-% pewreE  whod meogon of 33.0-12.5
L SR S o)
BDBIONE .
Gottlicher et 3/ (2009) IntJ Remote Sens30: 1867-1686. 2 e 8-
Uncertainties and optimization approach Incf'iato_r_ az:f_rﬁ telment vaels ﬁ): three restoraﬁon.pf?_gfammes
i T =8 = S I R [ o B
Uncertainty boxes Minimize maximum distances g % o = ? i .§ :
g0 T w0 i . . .
nnnnn es— Opth ,,8 2 i H
1 <3 g 0 i i
i e
= ° "
5 |
30 i
H H i
E 20 H L4
L . ‘
I
[] i e i iV & 2
A Approach is a variant of Goal P R R R 2 a R
on=n i Programming: Tamg et 2/, (1998) Indicator #
0 Mol sk +f- RORMM European Journal of Operational & Abandoned ® Alnus afforestation
9. Research111. 569-581. & Multiple service, mixed A0-
; e &
Land distribution Ca”d”“f'-" o . 2l .2
- (1) Which approaches exist for |2 EE
i " multiple service analysis/ 2 EE
i optimization? Sl
i (2):1011\{ can Ehey be applied to % §E
- o optimize” landscape level E E
. . 3
i - management in mountainous g g_“ﬁ_
B ingle financial objective optimization areas? 2] 8 8
— Model approaches still E E-
oot A M B i = needed to make decisions g g
Multi service optimization 3 transparent. E
} = Economic optimization models: Constraints achieve certain
) levels of ecosystem services (deliver ,opportunity costs™).
- Variant of goal programming: Considers multiple indicators.
Limitations: Data availability
Increasing complexity for many ecosystems and
Bt -1 indicators, including many time periods 12
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3.3 Decision Support Tool Box

The ARANGE decision support toolbox was implemented as a prototype in the course of project.
It contains:

e A ToolBox website

e A Vulnerability assessment tool

e A Mixed integer programming tool
e A Landscape scale assessment tool
e A Dataimport/export tools

e A Data viewer tool

MANAGING FORESTS FOR THE FUTURE

WELCOME TO THE ADAPTIVE FOREST
MANAGEMENT TOOL BOX!

adaptive forest managemnt

Figure 11: ARANGE AFM Toolbox start screen

The tools of the AFM ToolBox aim at providing decision support for selected topics in the
context of mountain forest management. The prototype of the ToolBox both new and old tools,
i.e., tools that were developed within the frame of the ARANGE context, and tools that were
developed in earlier projects and have been adapted to meet the demands of the ARANGE
project.

The adapted legacy tools are (1) the “Vulnerability Assessment Tool”, which facilitates multi-
criteria techniques to assess climate change impacts of different forest management scenarios
on the provisioning of ecosystem services, and (2) the “Optimized Management Plan” tool. The
latter tool provides an optimization algorithm to establish an “optimal” management plan for a
landscape given a user-defined objective function. Both tools are pure online tools and run in a
web-browser.

The newly created tool is LAT, the Landscape scale Assessment Tool. The tool combines a
technique for creating realistic single tree initializations based on remote sensing data with
functionalities for the assessment of landscape level indicators. The latter can be fed by ARANGE
data (i.e., stand level simulations combined to landscapes). Due to the high demands for
computation and visualization power, the LAT tool is designed as a client tool which is
downloaded and installed on the user computer (the tool is available for Windows, Linux, and
Mac platforms). Further information on the toolbox is given in ARANGE deliverables D4.5, and
D5.4.

www.arange-project.eu 31
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The toolbox is a central element for the post-project life of ARANGE. It is a training tool for the
case study region, which requires additional effort to fill it adequate data and preference
information according to their stakeholders. It is freely available for project partners and builds
hence an instrumental element to keep ARANGE conception and scientific progress viable after
the project end.

The vulnerability analysis tool has been specifically designed for interactive analysis of climate
change impacts on ecosystem services provisioning, and the exploration of management effects
on these impacts. It combines functions allowing a broad overview of results, and also
possibilities to focus on single cases with a high level of detail. The following screen shots can
only provide a limited glimpse on the user experience provided by the tool.

The prototype was explicitly tested for the Bulgarian case study in the Rhodope mountains and
is ready to answer questions on:

e Impact of climate change for Business as usual management

e Impact of climate change for alternative management

e Impact of switching to alternative management (under climate change)

e Impact of switching to alternative management when climate does not change

The tool provides a vulnerability assessment for single cases with additional analysis options
(Figure 12). Figure 12 shows the “vulnerability surface” combining the “impact” on the x-axis
with the “adaptive capacity” on the y-axis. The latter is assessed by a small “questionnaire”
above the diagram. The lower part of the screen is occupied by additional single-case analysis
diagrams. These diagrams show a profile that of impacts over ecosystem services (or on
indicator level) for several periods, or for several management scenarios, or climate change
scenarios. By these facilities, it will be possible to analyse the specifics of ARANGE studies in-
depth, as well as in future applications based on the data collection and assessment set-up as
developed in ARANGE, and transfer these findings to a wider audience in an interactive manner.
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S
Choose a period: by 2020 by 2050 by 2100 S:enar\cs1\ Management A70_02 (A70_02) v || Climate Change: c5 ¥ \ Ecosystem-Service; | Aggregated (total impact) ¥ |

Zoom-in using the siider:

‘ Mamt selected management (25)

TOTAL PERCEIVED e -
IMPACT | Ssgel SRSl

{full scale view)

@ DETAILVIEW: VULNERABILTY ASSESSMENT FOR A SELECTED CASE 7 Leam more!

qu:  Pleaseiudge the level of g 1

il Jow | moderate  high Importance: 3145% ¥
Please rate the required financial
investment for adaptive low moderate | high | Importance: 045.91%7
measures: .

Please rate the availabilty of

skilled work force: moderate  high Importance: G 2264% ¥

ADAPTIVE CAPACITY

0.0 0.5 1.0
TOTAL PERCEIVED IMPACT

@ DETAILVIEW: DISAGGREGATED IMPACTS FOR A SELECTED CASE 1 leam more!

by pesiod | by management by dimate scenario L= Pt e Management A70_01 (A7001) ¥ Climate Scenario:

| Ecosystem-Services v Period:2020 Period:2050 Period:2100

TIMBER PRODUCTION E { £ |
CARBON 4
BIODIVERSITY

PROTECTION 1 f 1 1

v

A worse befler b worse betier b dworse betier

Figure 12. The detail view of the VA-Tool.
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