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FES “"bio” assessment: a practical
framework

IDENTIFY QUANTIFY MAP APPLY
key ecosystem services them where they support planning
using indicators are produced and decisions
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Methodology based on Large-Scale Data
(LSD)

Why?

PROGRAMME OF THE

EUROPEAN UNION @erHICUS
Europe’s eyes on Earth

iLerre
Alpine Spac:eg

ALPTREES

* Data sourced from multiple channels

 Harmonized data enabling easy comparison of study sites and their SEF portfolios
* European dimension supporting SEF recognition initiatives in EU and regional policies (see: Support for a

European Mountain Pact)
* Aligned with strategic policy decision-making: long-term perspective, big-picture vision, key priorities,

mediation, budget programming — addressing the system as a whole.
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Large-Scale Data Examples (1)
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Large-Scale Data Examples (2)
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muldy | Rockfall database in Alpine Space: past events, rockfall areas & rockfall protection forest
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Relevance of these Large-Scale Data?
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Relevance of these Large-Scale Data?

interreg [l s Growing Stock Volume variation, Italy LivingLab

the European Union

Alpine Space : Between 2017 and 2023 @

A forest mask (FCM Product
Portal, n.d.) was applied in
order to retain only forest
areas. Among these selected
areas, we only kept those
with positive growing stock
volume variation, without
silvicultural intervention or
traces of storms.

LSD =7,1 m3/ha.an
LsD = 7,5 m3/ha.an
RoE =5,3%

LSD =225 m3/ha
LsD = 260 m3/ha
RoE = 6,9%

20m resolution, BIOMASAR method using
Sentinel-1 and ALOS 2 PALSAR 2 data
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|

a4 .

Co-funded by ~st EcoVal Sources :
the European Union JIEEEEEPYE Forest Carbon Monitoring, Growing Stock Volume 2017 and 2023 ; Biomass Decrease Mask

interreg
Alpine Space

Production : INRAE, Sept 2025




Methodology based also on Local-scale Data
(LsD)

Why?

* Not all stakeholders are GIS savvy

* Question of resolution and accuracy of the available data
* Some scale-sensitive indicators

* Easy to use for rapid in-situ assessment

interreg [l o ororenn union
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Selected set of criteria and indicators

(example related to accessibility)

Cofunded by . . -
:‘t_e":g B e Forest Recreation & Tourism Forest Production M«Q ~
Alpine Space Evaluation Criteria Assessment Criteria \

ores coV y Assessing Accessibility and Attractiveness of Forest Areas =
Forest EcoValue 9 y Forest Road Density

« High > 2.0 km/km?

IMPACT OF ACCESSIBILITY ON FOREST BIODIVERSITY ¥ > o
Key Metrics for Assessment ————— - ‘} g : XK Low < 0.5 km/km?
Criterion Calculation Method Thresholds & Impact Level Ecological Impact  References

 High 1.0-2.0
+ Moderate 0.4-1.0
X Low <04

of Infrastructure km? ForestArea &= Edge Effects T 1998
o, = igh p— < x0. ks

or [km/km?] 15-30 /M Disturbance T # Trombulak & Frissell, % %0.8 Forest Trac
m Very High s Semvice Figh Service B x0.5 Hiking Trails

5 5 .. _ km Roads + Tracks + Trails FB Low W Fragmentation T RAIOO=T LT
tﬁ Linear Density Density="—">—~ ~—" == 0.5-15 Moderate Forman & Alexander, & Km of Trails / km?

o, . Weighted Density Weighted Density = X (km x Coefficient) _ Low Disturbance Gk
by Access Type km? # 04-10 Moderate IntensitybyType 59 e .  Easy 0-15%
' -
l b ~Road=1.0 JTrack=0.6 10-2.0 H'h 1 #’ ﬂ Forman, 2003 BEEE/ Moderate 15-30%
72 v Trail = 0.2 w Very High G ' = o8 X Difficult >30%
% Forest Area % Area within 100 mbuffer - o EXposure to  enitez-Lopez .
<100 m e x100 4" 20-40% Moderate  Disturbance etal., 2010 ; ! e
otal Forest Area 40-60%  High ; ~20% S .
£ ¢ Ry @A Forman, 2003 Very Accessible e =
%% from Access Very High 2RES & = £ G Accessible o ;/(Lon; r:t:oo50 -
. . (1] 4| Moderate ﬁﬁ i”’j‘ || Moderate S 2
4» CoreForestArea  Average Size of Forest Patches BELIEY Very High Habitat Resilience  |indennayer & Difficult Diffcult
’- 4 (<500 m >500 m from Infrastructure 42100 - 500 ha  High » Biodiversity T Fischer, 2006 .
‘ f::m Access) [ha] |I 25-100 ha, Low » C:)nnectivity L] B-e;ih:nn:fai] » ! (%) Balancing Access, Safety & Visitor Satisfaction ﬁ i} z +/ Moderate 500m—1km
: ) M - 2012 ' X Difficult > 1km
Impact Level: ([} Low Moderate [} High @ Very High
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Results : maps

inierres S Protective forests against rockfalls
Grand Annecy Urban Community @

Alpine Space

[ Grand Annecy Living Lab
I Protective forests

% Forest areas

W Buildings

ESRI Topo

Sources :
IFN : Stands ; OpenStreetMap : Buildings ; LIDAR HD ONF : Dendrometry Production : INRAE, Nov 2025
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Sources :
Carbon storage : CEREMA

Sources :
Copernicus Corine Land Cover (2018)

Alpine space

interreg [l == Carbon stored by forests
Tanaro Valley Living Lab @

[ Tanaro Valley Living Lab
Carbon storage (T/ha)
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Production : INRAE, Oct 2025
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Results : Operationalizing with Simple, User-
Friendly Evaluation Tools

Forest Water Services

Forest Structu

| Forest Cover Pementage of Broadleaves Age Structure
| s

X <30% X <20% 20<<40% X 20 years <250 years
~/3o<ss7o% -Izo<s4o%m_ ~/30years<u_

| Forest Road/Path Conditlon

Compa

[ + Low + Medium

X Moderate  partially
damaged surface, light ruts, | | | .- 50, | partially compacted
| soil, soig e

X Poor Heavily
damaged surface,

Main Hydrological Elements
present in the plot

River with banks forested

' - X Riparian width<10m _ 4 guu
= I - - +/ Riparian width 10=<30m

V/ Low : 0<<8degrees| / High: 20degrees< | /1o enywidth30ms=

e ——

Low: O< =s8degrees &/ High: 20 degrees < X Rxparlan width <10m
- |

Low: O<s8degrees Medium:8<=<20

Forest EcoValue

Interreg the European Union
Alpine Space

Forest Ecosystem Service Assessment - Carbon storage and

Cofunded by
Inte"eg - the European Union — orest Ecosystem Service Assessment - Carbon storage and sequestration

Alpine Space
Criterion Indicator Score Weight Weighted score
Forest Ecovalue 1tegration of Species Composition Functional Classification of Tree Species 3 0,05 0,15
Aforest stand structure characterized by dendrometric parameters that
2 fp A P (i ‘ 3 0,05 0,15
Dendrometric structure favorable to carbon storage | maximizes carbon storage and in both living biomass and soil
Diameter distribution 1 0,05 0,05
o The amount ufca.rbun dioxide (CO,) removed from the atrr\osphere and 3 020 050
stored in a forest ecosystem over a one-year period.
b forest biomass carbon stock 1 0,15 0,15
Forest biomass carbon stock (root) forest bi carbon stock 2 0,10 0,20
Deadwood (standing and lying) carbon stock 1 0,05 0,05
The amount of carbon removed or transferred out of a forest ecosystem each
Annual carbon removal year due to human activities that extract biomass or wood from the forest 1 0,10 0,10
stock.
Carbon loss risk Stored carbon ina 1orestvecosvstem releas.ed back into the atmosphere due to 3 010 030
natural or changes.
The carbon stored in the soil of a forest ecosystem, including both the organic
Soil Carbon layer (litter, humus) and the mineral topsoil, excluding the carbon containedin | 2 0,10 0,20
forest root biomass.
. Forest approach that prioritizes the mail ),
(e B MEREEE and long-term storage of carbon in forest ecosystem G W B
| Total weighted score (on a 1-point scale) 0,68
Indicative value Total score Carbon Service Level
‘ Annual carbon ion [tC-hayr"] 0,86 <030 Very low
‘ Forest total carbon (trees,dead wood,soil) [tC.ha™'] 206,27 0,30< < 0,50 Low
0,50 < < 0,70 Moderate
0,70 £ < 0,85 High
0385 <<1 Very high

Criterion Weighted Score on a 1-point scale
Integration of Species Composition 0,15
Dendrometric structure favorable to carbon storage 0,20
Annual carbon sequestration 0,60
Forest biomass carbon stock 0,40
Annual carbon removal 0,10
Carbon loss risk 0,30
Soil Carbon 0,20
Carbon-oriented forest management 0,10
Total weighted score (on a 1-point scale) 0,68

Weighted Score on a 1-point scale

Integration of Species
Composition

Carbon-oriented forest 0:50 Dendrometric

management

Soil Carbon

Carbon loss risk

0,40 structure favorable...

G Annual carbon
sequestration

Forest biomass carbon
stock

Annual carbon
removal




Results: Operationalizing with Simple, User-
Friendly Evaluation Tools

Forest Carbon Service Criteria

cotnna | : :
interreg [ o [l Very High [l High | Moderate [Jlij Low
Grtein nditor Score |_Weght | Weigntedsore
Tree Species. 3 005
A!}mx\stindnm:\ure:hava:\elixedWdundmmm\(ninmew& that 3 005 o1 Annual carbon 3
Diameter distribution 1 005 005 .
{Annual carbon sequestration ; yearp 3 020 060 x Seq uestratlon "
1 015 015 : § ¢ B
Forest biomass carbon stock 2 010 020 Ay \ N 4 = £
T § Species - Aboveground
; 2 P Composition = Biomass Carbon
stock. e S ¢
(Carbon s risk 3| 0w 0. 3 ?
ol Carbon oy iter, 2 010 00 3
-~ - ; i Belowground
e | | o w o : Biomass Carbon
[ P Tpoint scale) 068 b K ;
[ Indicative value | Total score-
} fon tCha”yr] I 05 \‘ <030 Veryow 3 R
i) [tC.ha”'] 206,21 0,30< < 0,50 Low
ot < con] i Diameter
0705 < 085] i
[TErN - Distribution
Weighted Score on a 1-point scale e v
Criterion Weighted Score on a 1-point scale S N i $
Integration of Species C 0,15 "“E"('Z;“"p';:i;”:““ 3 2 . Forest Stand
Dendrometric structure favorable to carbon storage 0,20 Carbon-oriented forest _oreg Dendrometric i - Structure
Annual carbon sequestration 0,60 management 040 structure favorable... 2 4 Lo Rl
Forest biomass carbon stock 0,40 020 <
P Annual carbon
Annual carbon removal 0,10 sol Carbon o Sequestration
Carbon loss risk 0,30 .
Soil Carbon 0,20 Carbonloss isk Forestblomesscarbon ‘ Very ngh ImpaCt . k-
Carbon-oriented forest 0,10 Aanual carbon Key Carbon Factors 58 3 ‘ by , - Very High
Total weighted score (on a 1-point scale) 0,68 removal - 2 LR

A . : ; ; KA 8 [ High
g3 High Impact e £ ) - IR R ; [ Moderate

Strong Carbon Influence : A SR i SV -
; : % Low

A e
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FEV Insights(1)

- High-Res Large-Scale Data (LSD)

Finer spatial & temporal resolution — HI-RES

Now compatible with operational & tactical scales (short/medium term,
strategy, planning, forestry)

LiDAR & satellite data rapidly expanding across countries
Advances: tech, modeling, open source!

Limits: not all SEFs covered

« Public access: visitor counts
« Water resources: measured catchments, forest share

Limitations: Not all stakeholders are GIS-savvy

interreg [l o ororenn union
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FEV Insights(2)

« Local-scale Data (LsD)
 Finer, non-exhaustive data
- Update frequency issues
- Leverages local knowledge
 Rapid in-situ analysis, visual & usable
 Qualitative indicators & local weighting easy to include

interreg [l & tororens union
Alpine Space




FEV Insights (3): mapping and indicators to
answer to WWW. . WWW.org !

- Strategic Level: What, Why & Who?
- Identify a territory’s SEF portfolio, associated indicators, and key actors

e Operational: Where & When?
- Use available data
- Map = Data + Indicators
e Prioritize: Urgency? Opportunity? Planning?
- Tactical Level: Way (how)?
- Adaptive forestry based on SEF, accessibility and available budget

« Communication: .org!
- Making Methods, Tools & Documents Accessible

interreg
Alpine Space
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Projet INTERREG Forest EcoValue Alpine Space

Valoriser les services écosystémiques
forestiers
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Dialogue in Action: How a 2-step process
shapes the project’s Policy Memo

Policy inventory

* Identification of relevant policy sectorial fields

* Identification of policy leverage instruments

* Map of policy actors

* Interview to relevant policy makers

* Input from Living Labs

* Analysis: obstacles, opportunities, good solutions

Policy forum

* Regional policy forum: intense policy dialogue involving Living
Lab stakeholders and regional — national level policy makers-
discussing on obstacles, opportunities and possible solutions

* Transnational policy forum: policy dialogue involving regional —
national — transnational policy makers developing a shared policy

memo
AER o

Co-funded by
Hiterrey the European Union
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Policy-relevant Insights

The project’s Policy memo : 7 proposals offered to the whole Alpine Region
to be selected and implemented following the territorial, cultural and

legisl?fitrn cnndifinnce
nterreg sz, | Policy proposal 1

Policy Action: the European Union

Sutamry and Recommendittions ‘“‘"_““"‘f* Foster cooperation between multiple ecosystem services

FOREST ECOVALUE :
Policy proposal 2
SUPPORTING MULTIPLE FOREST ECOSYSTEM SERVICES
THROUGH NEW CIRCULAR/GREEN/BIO MARKETS AND VALUE CHAINS Foster cooperation between forest owners

SUPPORTED BY THE EUROPEAN UNION
THROUGH THE INTERREG ALPINE SPACE PROGRAMME: € 1,857,054

Policy proposal 3
e Identify strategic services

+ Sueagihenin their reslience requires a fair economic valuation of the services they deiver o socity. e
atc

« Forests constitute strategic assets that provide csseatial ccosystem services, cmployment opportusitcs, s sigaificant
s,

Policy proposal 4
Dedicate compensation and carbon market money

mapping gies for boch site-

ock land
3. r : Devek .
spec water regulation and protective forests—and lasge-scale functions, including carbon sequestration and POIIC ro Osal 5
cliowe regiation

4. Align and direct compensation and funding mechanisms: Ensure that & proportion of eavironmental sad carbon-related

W‘S;..:....MTWMWZZW e Capacity building and raising awareness platform

Vel cai, sad exabish s rancsona o 0 proce dc sharing. colabonkive opporunkis, ed cive iéaen aricpatin.
based

. Policy proposal 6
wesus m.,mMu,m Promote innovative products and services

« Fair and equitable financial compensation for the services provided by forests:
« Long term vision and integrated multi sectoral approach:
« The strengthening of current value chains and support the creation of new green ones:

i e e R — Policy proposal 7
Strategic and flexible planning and co-plannin

Co-funded by
the European Union rulest cL

interreg
Alpine Space




Policy-relevant Insights (3)

« Ensure Fair Compensation

 Foster Cooperation & Solidarity
Among Stakeholders

 Drive Innovation in Forest Ecosystem
Services & Markets

. .

PRI Co-funded by
| nterreg ORI the European Union | Forest EcoValue
Alpine Space






