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Italy

« European Academy of Bozen/Bolzano

« Veneto Region [ Office for Economics and the Development of Mountain Areas

Slovenia

« Agricultural Institute of Slovenia
« Department for forestry and renewable forest resources, University of Ljubljana
« Slovenia Forest Service

« Triglav Mational Park

Switzerland

« Agroscope — Swiss research into agriculture, nutrition and the environment
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Research Academy - Bolzano
*  Applied research

*  Funded in 1992 — no profit
* 400 collaborators
~— ° Currently partner in 65 EU funded projects (21 as Leader)

* 11 Institutes
Autonomies

Mountains URAC Health

researc

i s Technologies
EURAC

research


http://www.eurac.edu/en/research/institutes/Multilingualism
http://www.eurac.edu/en/research/institutes/memedicine
http://www.eurac.edu/en/research/institutes/remotesensing

EURAC

research
Institute for Renewable Energy

recharge: :green

Thermal Solar Systems

Energy Efficiency in Buildings

Photovoltaic Solar Systems

Urban and Regional Energy Systems
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research
International Cooperation

recharge ; :green

o Cooperation in 15 perennial projects of the international energy agency

o Cooperation in 25 European research and demonstration projects (as well with
Mexico, Bangladesh, China, India)

o Cooperation with over 100 partners from research, industry and public
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http://www.unepsbci.org/default.asp

Eurac role in recharge ;. :green

o Main Subcontractors

%07/ UNIVERSITY ( :R @
¥5 OF TRENTO - Italy

ACGRICULTURAL RESEARCH
COUNCIL

EURAC
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Eurac role in recharge ;. :green

o Theoretical Potential Maps for the Alpine Area - Atlas

Wind theoretical-physical potential Solar theoretical-technical potential recharge: " green Turbine equivalent operating hours recha green
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Eurac role in recharge ;: green

o Stakeholders involvement o Impact evaluation on
methodology and Expert Ecosystem Services
Opinion

windmill

4 ill a wind -
affect the beauty of = |
the landscape? / 5 = = ’
" IFanewsmal y Employment
hydropower plant is built, 2 QCL
!

can | still fish in this part
of the stream?

Will the management
of forest for biomass
production also help the
local timber trade?

Will burning
Can we use the wood for energy in our
income from renewable mountain valley harm
energy to restore and renovate the air quality?
buildings in order to improve
energy efficiency?

Waste management™_
e

How can the

4 ./' . .
_~~ _~ Community aggregation
L

municipality get something i will we_also ! ] - . P

back from renewable energy | gE:)[Samelhmg ft:m ~ = \\\ f 1 /'/
production for social and renewable energy production, C . ) ]
ccnomicdovslonmet? Al or will it simply damage Resource efficiency Property rights

our own territory?

——Solar photovoltaic —=Hydropower ——Wind power - Foresthiomass

10
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Eurac role 1in

o Support to the Pilot areas

Leiblachtal (Austria)
Populztion: 14,000 inh. (2.75 inh./ha)

Lznd area: 5,100 hz {439% forasts)

Gesso-Vermenagna valley (ltaly)
Population: 10,022 inh. {0.19 inh./hza)
Lznd area: 51,500 ha {42% forests and
32% grasslands)

Mis valley (Italy)
sl Population: 3,590 inh. {0.24 inh./ha)
Land area: 11,800 ha (71% forests)

Mae valley (italy)
3 " Population: 7,574 inh. {0.34 inh./hz)
v t':,.(/ j| Land area: 23,000 h= (81% forests)

o~
Triglav National Park (Slovenia)
Population: 2,444 inh. (0.029 inh./ha)
| Land zrea: 83,807 ha (62% forests)
5 —

recharge: :green

o Elaboration of the Spatial
Decison Support System
Software and test in Pilot
Areas

11




Presentation Outline

2. Methodology

rechar

. :green
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Recharge.green objectives

recharge: :green

Create and test a
methodology for
decision-making

process for

sustainable energy
production, ensuring:

the preservation of
Ecosystem Services,

strong interaction with
the stakholders from
earliest decision
moments,

Development
opportunities for local
economies;

13



Recharge.green objectives recharge: :green

o Mitigation to climate changes;

Enhancement and maintenance
of biodiversity values,
ecosystem services and human
well-being;

Social and territorial cohesion:;

o Promotion of regional
development potential;

Innovation of the population;

Promotion of environmental
guality, landscape and cultural
heritage and sustainable use of
natural resources.

EURAC H



Recharge green follows the Strategic
Environmental Assesment structure rechai
and aims

What is SEA?

o Strategic is an attribute GO "eic Monitor

Mitigation

that qualifies ways of
thinking, attitudes, actions
related to strategies; Adaptation

Options
o Itis a flexible framework
of key elements, acting
strategically in a decision
process to enable a
facilitating role, ensuring
an added-value to
decision-making
(Strategic Environmental Assessment Better

Practice Guide - methodological guidance for
EURAC strategic thinking in SEA — Partidario 2012)

Current Risk

Hazard Risk

I' Scoping

. :green

15



Strategic Environmental

recharge : :green
Assesment '

e \Voluntary
e introduced as a concept in

methodology [EELE

SEA

SEA EU e Mandatory in some
Directive cases (Plans evaluation)
e in force since 2001 and should have
(2001/42/EC) been transposed by July 2004

16

research



Recharge green spatial explicit
TOOLBOX for SEA

recharge ; :green

e State of the art
e Data collection
Jelg==pllgiy e Stakeholders involvement

e Defines the context, extent, conflicts

scoping

e Alternative comparison
¢ Stakeholders involvement

alternatives

e Able to update the state of the art during the
scenarios implementation

e Scenarios development ]

EUMKC Y

research



Metoholo gy recharge: :green

Balancing renewable energy exploitation and ecosystem services

Data collection
O

£ o=
A - B {
Scenarios evaluation Data analysis

® . ..
% .

o

o

o

° = |
® D? . Formulation of
- =k alternatives
®0c00q0
EURAC 18
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Modelling framework recharge ; : green

A r.green.hydro.theoretical [raster, hydropower, renewable energy] ¥ &) X

Calculate the theoretical hydropower energy potential for each basin and segment of river

¥

(elevation=name)

E

(discharge=name)

E

Required Name of input elevation raster map:*

¥ close | Run ) Copy | I Help |

r.green.hydro.theoretical elevation=<required> discharge=<required> threshold=1 output=4

EURAC

research




Alternatives Formulation

, recharge ; :green
and Evaluation

\
Sustainable Energy* =
potential

Theoretical Resource availability

and physical variables

Legal values and/or

Legal and/or

“recommended planning recommended

” constrains

Technical Technical parameters and
limits

Economic Realization cost and

market price

€c<a

EURAC

research



recharge: :green

HOW TO EVALUATE ALTERNATIVE
SCENARIOS?

EURAC .



EURAC

recharge ; :green

Humankind benefits in a multitude of ways from all kinds
of ecosystems: agroecosystems, forest

ecosystems, grassland ecosystems, aguatic ecosystems,
natural ecosystems, urban ecosystems, etc.

ecosystem services are "the benefits
people obtain from ecosystems”.(Millennium

Ecosystem Assessment 20006)

l.e. clean drinking water, decomposition of waste, wood
production, air purification etc...



Energy production on Ecosystem

. : : recharge: :green
Services functionality

Reduce GHG Timber production

Hydrogeological protection

Effects (Positive
or Negative?

EURAC B|0d|vers|ty Soil fertlllty

research



Ecosystem Services recharge: :green

How to include the ES concept in energy
planning in order to make sustainable
choices?

$

Economic Approach

EURAC 24



Economic valuation recharge i green

o Even if strongly criticized... economic valuation of ES can be
useful, by providing a way to justify and set priorities for
programs, policies, or actions that protect or restore
ecosystems and their services

EURAC

O

To justify and decide how to allocate public spending on conservation,
preservation, or restoration initiatives.

To consider the public’s values, and encourage public participation and support
for environmental initiatives.

To compare the benefits of different projects or programs.
To prioritize conservation or restoration projects.
To maximize the environmental benefits per dollar spent.

25



recharge ; :green

Economic Approach
Market and Non-market evaluation of ES;
Benefit transfer:

Trade-off Analysis;

Inclusion of ES in the Cost-Benefit analysis
of producing RE.

EURAC



recharge ; :green

Total economic value (TEV) Is a concept
In cost—benefit analysis that refers to the
value derived by people from a natural
resource, a man-made heritage resource or
an infrastructure system, compared to not
having It.

EURAC



Total Economic Value — Meta
Analysis

recharge: :green
References identified:

29 references for the Alpine forests (and pastures) with a
non-uniform distribution by geographical area and forest

function considered

37 references for the mountain forests (and pastures) in
Europe (Carpathians, Pyrenees, Apennines, etc..)

10%

53%

6%
6%

72% 6%

14%

B Switzerland B France (Rhone-Alpes and P-CA)
W Recreation (+ hunting) m Timberproduction

B NWP | Biodiversity
m Slovenia o ltaly B Natural hazards protection

m Germany (Bavarian) B Austria




Total Economic Value — Meta
Analysis

Prot. Area Altitude {m)

Reference

Study area

Forest types

Area (ha)

Good and services

rechs

Evaluation Methods

. :green

Current value (€/ha) Year

Motaro et al.

Lavazé forest (Trentino)

MNorway spruce
European larch
Silver fir

95,1

Timber Production

Carbon Sequestration
Hydrogeological Protection
Tourism-Recreation

Market value
Market value
Replacement cost
CV

€ 168,51 2009

€98,92 2009
€149,72 2009
€ 346,01 2009

MNotaro 5., Paletto A

Valdastico mountain forest

985 (620-1350)  Morway spruce

European larch

269

Hydrogeological Protection

Replacement cost

£ 264,20 2012

Gret-Ragamey A et al.

Landschaft Davos

1560

25500

Awalanche protection
Scenic beauty

Cost of damage
WTP

€ 485,38 2008
€279,85 2008

Habitat suitability Replacement cost £0,03 2003

Carbon sequestration € 37.67 2008

Goio et al. Trento Province 1000 Morway spruce 345180 Total production Market value €80,49 2008
European larch {of which timber) Market value £4964 2008

Silver fir landscape/recreational CcV £51,88 2008

carbon fixing value market value € 13,68 2003

Hydro-geological protection value cost of substitute meadow € 229,59 2008

Hayha T. et al. Fiemme & Fassa forests Maorway spruce 40000{Timber production Market value €239.43 2012

European larch
Scots pine/beech

Game products
Mushrooms/barries
Carbon sequestration
Hydro-geological protection

Market value
Market value
Market value
Replacement cost

€14,90 2012
£13,93 2012
€ 104,58 2012
€327.90 2012

Tourism-Recreation WTP £32,00 2012
Recreation hunting/picking Market value €15,30 2012
Marangon & Gottardo  Fusine forests (FVG) Silver fir 1568,58 | Timber production Market value 1995
European larch Mushrooms/barries Market value
MNorway spruce Tourism-Recreation TCI, CV, DV
Hackl & Pruckner Kalkalpen national park  x Coniferous 21500 Tourism-Recreation CV 333,91 2006
Scolozzi R. Parco Adamello-Brenta x 19900 Timber production Market value 201,55 2012
Recreation hunting/picking Market value 1968 2012
Tourism-Recreation WTP 47 53 2012
Carbon sequestration Market value 333,87 2012
Awalanche protection Replacement cost 126,38 2012
Hydro-geological protection value Replacement cost 5732 2012
Busch et al. WVeneto (Cansiglio) Timber production Market value 2011
Carbon sequestration Market value
Erosion protection Replacement cost
Gene pool prot. Benefit transfer
Tourism-Recreation TCM
Olschewski R. et al.  Andermatt (Svizzera) 1450 Morway spruce 241 Avalanche protection Choice Experiment £43.31 2012
European larch
Swiss pine
Bemasconi & Schrof  Bemna 6300! Tourism-Recreation cv €61.89 2003




Expert Opinion for validation of

recharge: :green
values

In order to understand the impacts of renewable energy
development in the Alpine context an expert-based
approach was adopted.

|dentification of a sample of experts considering the following aspects:
a. Equitable geographical distribution
b. Expertise and skills on ecosystem services and/or renewable energies
c. Local knowledge of the context

Face-to-face interviews to the experts using a semi-structured
guestionnaire.

Trade-off analysis between renewable energy development, ecosystem
services and local development

EURAC



Results: profile of experts  recharce: :green

Through a brainstorming session 40 experts were identified by the partners
of recharge.green project. All the experts were contacted and face-to-face
Interviewed.

Experts are representatives of public institutions, private organizations and
associations with a long expertise in the following fields:

- Forestry and agriculture (about 40% of experts)

- Nature conservation and ecosystem services (about 20%)
- Renewable energy (about 40%)

m Male

Female




Sample of experts recharge ;" green

Mae valley (ltaly)
Leiblachtal (Austria) Population: 7,974 inh. (0.34 inh./ha)
Population: 14,000 inh. (2.75 inh./ha) Land area: 23,000 ha (81% forests)
Land area: 5,109 ha (49% forests) 7 6 experts interviewed | Mis valley (Italy)
8 experts interviewed : 4 Population: 3,990 inh. (0.34 inh./ha)
,\ o ;ﬂblaChml s ga et - | Land area: 11,800 ha (71% forests)
Sy ke N e (o, 0 iy - | 5 experts interviewed
7 ety iy ;
2 - 3l Nasggul ek
P2 Si e w'j- iy ,J ."'"l
.?. 7 Ry r : i — ‘7—\_\ \\.\‘
AR e J D ‘fg {J' |
Gesso-Vermenagna valley (ltaly) Mis valley 4 |

3

Population: 10,022 inh. (0.19 inh./ha)
Land area: 51,500 ha (42% forests and
32% grasslands)

8 experts interviewed

> | Triglav National Park (Slovenia)
| Population: 2,444 inh. (0.029 inh./ha)
Land area: 83,807 ha (62% forests)

§I 13 experts interviewed

N A
S

Maritimes Alps National Park 4

LS
/ .

EURAC



Results: evaluation of Forest ES recharzc: :green

Provision offorest and

Forest biomass agricultural production

Recreationalvalues T~ T Provision offreshwater

Aestheticvalues { \ Carbon sequestration

Ecological habitat quakity _____..»4-:“"Airqual’tvregulation

Protectionaganst natural
hazards

EURAC

research



Economic evaluation of Ecosystem
Services (ES) and economic impact recharge: :green
assessment for FB

ES Methodology Formula Description

Timber = timber value

: : . < N = number of tree species
Timber Market Price fimber = ; ixh Q, = quantity of the i-th tree species
P. = price of the i-th tree species

Hazard Replacement v = SN VIS e

: p C, = Cost of substitution engineering work
protection |cost _ Coxr r = Discount rate

(1+1r)t t = lifetime of the engineering work
Carbon V = value of carbon sequestration
sequestratio V. Q_,, = quantity of carbon annually stored by
i = Qcarp X Pearp ol

n Market Price P_,., = carbon price in the voluntary carbon

market
Vr = Value of recreation
Nt = Annual number of tourist in the area

Recreation Benefit Transfer Vr
= BTw = Average WTP value from a meta-analysis

N, x BT,

EURAC 34



Mapplng ES recharge ; :green

Forest _
Tracks Forest
orest types Altitude
1 Forest es
Rivers q typ
Protection forest Forest types

Provisioning services

Cultural services

Regulating Services

EURAC 35



EURAC Applications recharge : : green

o Cost-Benefit Analysis with environmental

externalities included;

o Payment for ecosystem services loss

(strong or weak Sustainabilty concept?);

EURAC
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Desktop version is Open source:
free and customizable !!!

recharge: :green

r: :green

o . 1':"*

LY
™
r Py : green R.GREEN SPATIAL DECISION SUPPORT SYSTEM
Syt

HOW TO INSTALL

i The Decision Support System (DSS3) r.green is available as add-on in GRASS-GIS and Flugin
‘ for QAGIS. It works on different Operation Systems (Linwx, Windows, Mac).

v "l
= [ * I ] : .
’ The main steps to follow to install GRASS or QGIS and use rgreen DSS are;,

To install r.green as add-on of GRASS..

» Download and install GEASST ;. hitp.forass.osgeo.org/grassy/ .
For some help about how fo use GRASS, tutorials in different languages are available online:
hitnfgrass osqeo. ormidocumentationfutorials’

» [nstall the add-on with the following command “g.exiension r.areen” from GRASS Command
Caonsole or Terminal.

Technical manuals about the commands are available onfine:

hitp-fgrass. esqeo.org/grass7 Ymanuals/addons’

To install L.green as Plugin in QG1S.;

« Download and install QGIS 2.8  hitpdiwww. ggis.org/en/siteforusersindex. html
Eor some help about how fo uwse QGIS fuforials in English are available online:
hitpiwww. ggistutorials. comsen”

« [n the Plugins tab, choose “Manage and Install Plugins._..” and install r.green which will be
soon in the list.

A Manual for each add-on is available as on-line help of the software (in the Manual tab of each
interface).

More information are available at this email contact: r.areen@eurac.edu
The project website: hitp /f'www recharge-areen. e/

The developers website: hitp-/Aww. eurac. edu’eniresearchitechnologiesirenewableenergy/ =
Urban and Regional Energy Systems

EURAC

research




General overview of Open Source
GRASS and QGIS environment

File Modifica Visualizza Terminale Schede Aiuto 1 T m £ + b
assfor.theoretical.html : = @ & | W % @ ;9 n Q 4@! ;;J | E

E6 g & [[vistazo | -]

File Impostazioni Raster Vettore Immagini 3Draster Database Temporal Aiuto

- Hm RS e Y Yo oy Yy et
i/ Bl BER0 L8 &

g £
.'\:?' ? Y
¢ _-ﬂ

E C )

Finestra di output Prompt dei comandi

l j Pulisci | \ Salva ] l Log file ‘ l j Pulisci ‘

r.green.biomassfor.theoretical

| Coordinate | v Visualizz

Press Tab to display command help, Ctrl+Space to autocomplete
Layer | Console dei prngrammiJ Cerca moduli | Console python




Spatial Decision Support System  recharge: :green

\
Sustainable Energy* =
potential
Theoretical Resource availability

and physical variables

Legal values and/or

Legal and/or

“recommended planning recommended

” constrains

Technical Technical parameters and
limits

Economic Realization cost and

market price

€c<a

40
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Desktop version

r.

r.

. green - Impact

: green A biomassfor

>

: greeng=wind
r: : green@hydro

. : green-@-solar

e Tel e

EURAC

research

recharge ; :green

Multi platform:

e Windows
* Linux
* Mac

4 modules + 1

41



The energy section with
calorific parameters

recharge ; :green

EURAC

research



r.green.biomassfor.technical:
cable crane parameters

4 Richiesto Opt files Cable Crane Forwarder

Percent slope lower limit with Cable Crane:
30.

Percent slope higher limit with Cable Crane:
100.

Maximum distance with Cable Crane:
g800.

EURAC

recharge: :green

Other Energy Opzionale !

(slp_min_cc=float)
(slp_max_cc=float)

(dist_max_cc=float)




r.green.biomassfor.technical:
forwarder parameters

1 Richiesto Opt files Cable Crane Forwarder

Percent slope higher limit with Forwarder:
30.

Maximum distance with Forwarder:
B00.

recharge: :green

Other Energy Opzionale *

(slp_max_fw=float)

(dist_max_fw=float)




r.green.biomassfor.economic:

' recharge { :green
list of costs ge..:8

&

e r.green.biomassfor.economic [raster, biomass] - + X
s43
64

8

EURAC

research



r.green.biomassfor.impact:
C02 emissions |
i r.green.biomassfor.impact [raster, biomass] - 4+ ™=

' Calculates impact and multifunctionality values

W

recharge ; :green

4 Richiesto Opt files Energy Soil and water protection CO2 Emission Firerisk *
NMame for output CO2 emissions map:* (output_basename_co2map=name) i
| pnam_cod | T

Name for output avoided CO2 emissions map:* (output_basename_aco2map=name)

| pnam_avoided_co2 | T

NMame for output net CO2 emissions map:* {output_basename_nco2map=name)
|pnam_net_c02 ”EJ 1
Mame of Digital terrain model map: (dtm2=name)
|dtm5m@biomasf0r ”E]

Soil production map: (soilp2_map=name)
|5c:i|_pmd@bi0m35fnr ”EJ

Average tree diameter map: (tree_diam=name)

| -]

- a L ra " -

xows | ([EEE | oo | @ue |

v Aggiungi la mappal(e) creata nel layer tree

EURAC  (iudidialogo alla fine

researd




Legend Example of output Map

Bioenergy MWh

~10.000000
_10.000920
~10.001839
~10.002759
710.003678

7 0.004598

I 0.005517

B 0.006437

B 0.007356 -~
B 0.008276

‘
\

Tot. economical viable and low impact potentiﬁgl bioenergy production : 12170 MWh/y

I E Igraw



Presentation Outline recharge : : green

4. Case Studies application

Mis valley (italy)
PRl Fopuistion: 3550 inn. (0.34 nn
g Land ares: 11,800 ha (71% fore o SRQTRCERN

Mag valley (Italy)
Population: 7,974 inh. (0.34 inh./ha)
Land area: 23,000 ha (81% forests)

Gesso-Vermenagna valley (italy)
Population: 10,022 inh. (0.19 inh./na)
Lend area: 51,500 ha (429% forests and
32% grasslands)

EURAC e



DSS in pilot areas

Leiblachtal (Austria)
Population: 14,000 inh. (2.75 inh./ha)

Land area: 5,100 ha (49% forests) Mis valley (ltaly)

“INE \ Population: 3,990 inh. (0.34 inh./ha)
/ Ve Land area: 11,800 ha (71% forests)
Mae valley (ltaly)

Population: 7,974 inh. (0.34 inh./ha)
Land area: 23,000 ha (81% forests)

L e

Triglav National Park (Slovenia)
Population: 2,444 inh. (0.029 inh./ha)
Land area: 83,807 ha (62% forests)

Gesso-Vermenagna valley (Italy)
Population: 10,022 inh. (0.19 inh./ha)

Land area: 51,500 ha (42% forests and
32% grasslands)



DSS in pilot areas

Leiblachtal (Austria)
Population 14,000 inh. (2.75 inh./ha)

Gesso-Vermenagna valley (Italy)
Population: 10,022 inh. (0.19 inh./ha)
Land area: 51,500 ha (42% forests and
32% grasslands)




TERRITORIAL

COOPERATION

THIS PROJECT IS CO-FUNDED BY THE
EUROPEAN REGIONAL DEVELOPMENT FUND

<

EUROPEAN

investing in your future

Legend
D Boundary
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