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~ES "Dio” 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)
B
ereg

ALPTREES

Why?

PROGRAMME OF THE

EUROPEAN UNION CO.\IDer’['“CUS
Europe’s eyes or Earth

* 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.

interreg |
Alpine Space




Large-Scale Data Examples (1)

View products

Above ground biomass 2017
Above ground biomass 2020
Above ground biomass 2021
Above ground biomass 2023
Below ground biomass 2017
Below ground biomass 2020
Below ground biomass 2021
Below ground biomass 2023
Growing stock volume 2017
Growing stock volume 2020
Growing stock volume 2021
Growing stock volume 2023

Biomass decrease mask

Sentinel-2 true colour 2021
Sentinel-2 false colour 2021
Sentinel-2 true colour 2020
Sentinel-2 false colour 2020
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Large-Scale Data Examples (2)
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el dy | Rockfall database in Alpine Space: past events, rockfall areas & rockfall protection forest

Interreg Alpine Space project "ROCKtheALPS*®
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The overall objective of the project ROCKtheALPS is to reinforce and strengthen the implementation Couches (

of rockfall risk prevention policy and mitigation strategy support in line with a sustainable forest * %
management approach. For achieving that objective, the first harmonized rockfall natural risk and Past rockfall deposits ’ i **
protection forest mapping for the entire Alpine Space will be provided. More information about the l l l t e ' l e v x % &
In order to improve and further develop harmonized rockfall models, there is a need for international = e

cooperation in building up international past events database. If you are interested please contact us: ¥ Rockfall protection forest ’ A p I n e pa Ce

leadpartner - frederic.berger@irstea.fr
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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

0 25 5km
|

a4 .

Co-funded by ~st EcoVal Sources :
the European Union IR Forest Carbon Monitoring, Growing Stock Volume 2017 and 2023 ; Biomass Decrease Mask
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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
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Selected set of criteria and indicators

(example related to accessibility)

Interreg [ oo vnen
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Forest EcoValue

IMPACT OF ACCESSIBILITY ON FOREST BIODIVERSITY

Key Metrics for Assessment  ————— - ‘}%\!
Criterion Calculation Method Thresholds & Impact Level Ecological Impact  References
&¥5, Linear Density  Density = km Roads + Tracks + Trails m Low "MW Fragmentation T Forman & Alexander,
> of Infrastructure km? Forest Area 0.5-15 Moderate  Eqge Effects 1998
Mo 1530 High
km/km? = Disturbance T_#  Trombulak & Frissell,
ox— Y 30 J Ve High & "
o . Weighted Density Weighted Density = X (km x Coefficient) Low Disturbance ¢ oaetal,
y km? 0.4-1.0 Moderate Intensity by Type
by Access Type . e 2019
) b . —Road=1.0 +Track=0.6 = 19 1 Forman, 2003
P et A v Trail = 0.2 w Very High *’ &
Low to itez-L
% Forest Area ithin 100 m buffe ; Exposure Benitez-Lopez
<100 m % hvn wiiin 00w P x100-4" 20-40% Moderate Disturbance etal, 2010
Total quest Area 40-60%  High

-9# from Access

&

&ﬁk Forman, 2003
L 60% [ Very High RS- = e

‘ Core Forest Area  Average Size of Forest Patches SOV Very High Habitat Resilience | indennayer &
* (<500 m >500 m from Infrastructure  A#'100-500ha High ~ » Biodiversity T Fischer, 2006

‘ from Access) [ha] ' 25-100ha Low » Connectivity T Benhamou &
™ }) m B - Riotte-Lambert,
Impact Level: [} Low Moderate [} High

. -2012

@ Very High

Co-funded by

the European Union Forest EcoValue

interreg
Alpine Space

Forest Recreation & Tourism
—— Evaluation Criteria ——

Trail & Access Density

Weighted Trail Accessibility

& Km of Trails / km? 5 x1. Paved Roads

<0510 105220 >2.0 @25 x 0.8 Forest Tracks
= ity B x0.5 Hiking Trails

Slope & Terrain Suitability

Distance to Hotspots

i Very Accessible
Easy (GILAL) Accessible
~[1)_i/5 Moderate m Moderate

i @ Balancing Access, Safety & Visitor Satisfaction ﬁ i !

Forest Production
Assessment Criteria

+ High > 2.0 km/km?
+ Moderate 0.5~ 2.0 km/km?
¥ Low < 0.5 km/km?

-
Weighted Accessibility .

« High 1.0-2.0

+ Moderate 0.4-10

X Low <04

 Easy 0-15%
+ Moderate 15-30%
> X Difficult >30%

Skidding Distance o

+ Short <50m

_ / Easy <500m
/' Moderate 500m - 1km
X Difficult > 1km




Results : maps

iterreg [l S

Protective forests against rockfalls

Alpine Space
Grand Annecy Urban Community @
[ Grand Annecy Living Lab
I Protective forests
W Forest areas
. Buildings
ESRI Topo
0 5 10 km
[ Se—
Sources :
IFN : Stands ; OpenStreetMap : Buildings ; LIDAR HD ONF : Dendrometry Production : INRAE, Nov 2025
interreg [l == Forest Ecosystem Services Contributing to Torrent Hazard Mitigation
Lo s s ‘Skovenian Living Lab @

fiow extension wth
minimal forest protecticn effect (i F)
Potentia fow extensin wih
maximai forest protection effect (max F)
SR Topo

Rk reduction [ relatne to
Sortoca (ha) L tal N modet)

Co-funded by
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interreg [l == Carbon stored by forests
Aemetpen Tanaro Valley Living Lab @

[ Tanaro Valley Living Lab
Carbon storage (T/ha)

80 - 100
B 100- 120
I 120 - 140

ESRI Topo

Sources : m—
Carbon storage : CEREMA Production : INRAE, Oct 2025

interreg [l = Areas with high visual interest
Apine foeca Thannhaussen @

[ Thannhausen

[ Short visibility 20m
Large visibility 50m

ESRI Topo

Sources :
Copernicus Corine Land Cover (2018)

Sources :
Forest Carbon MonRoring, Growing Stock Volume 2023 ; Biomass Decrease Mask

Growing Stock Volume in 2023
o oo A

A forest mask (FCM Product Portal,

[ Parcels
[ 5m buffer
Growing Stock Volume (m3/ha)
784
0
ESRI Topo
20m resoluton, BIOMASAR method using
Sentinel-1 and ALOS 2 PALSAR 2 data
0 25 5km
-—

Production : INRAE, Dec 2025

Legend

Timber stock in cubic metres of harvested derb wood
without bark (Efm D. o. R)
Status 2016 to 2018: Cear area
<= 150 Efmha
<= 300 Efmha
1 <= 450 Efyha
- <= 600 Ema
- 600 Efm/ha




Results : Operationalizing with Simple, User-
Friendly Evaluation Tools

o tumed b Forest Ecosystem Service Assessment - Carbon storage and
Iinterreg - the Eump--n unien  orest Ecosystem Service Assessment - Carbon storage and sequestration
Forest Water Services Hlpine space
Criterion Indicator Score Weight Weighted score
" 1tegration of Species Composition Functional Classification of Tree Species 3 0,05 0,15
Aforest stand structure characterized by dendrometric parameters that
2 fp - 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 atrvosphere and 3 020 050
stored in a forest ecosystem over a one-year period.
forest biomass carbon stock 1 0,15 0,15
Forest biomass carbon stock (root) forest bi carbon stock 2 0,10 0,20
Forest Structure Deadwood (standing and lying) carbon stock 1 005 0,05
The amount of carbon removed or transferred out of a forest ecosystem each
| Forest Cover Percentage of Broadleaves Age Structure Annual carbon removal year due to human activities that extract biomass or wood from the forest 1 010 010
Species b
% stock.
¥ 3 Carbon loss risk Stored carbon ina 1orestvecosvstem releassd back into the atmosphere due to 3 010 030
natural or changes.
o The carbon stored in the soil of a forest ecosystem, including both the organic
X =30% 20 <<40% x 20 years < 750 years Soil Carbon layer (litter, humus) and the mineral topsoil, excluding the carbon contained in | 2 0,10 020
v 30<==70% V 20<<40% M Vv 80 years < fmsm,m,hfomass' -
. Forest approach that prioritizes the ),
Carbon-oriented forest management . 2 0,05 0,10
Forest Accessi y and long-term storage of carbon in forest ecosystem
‘ Forest Road/Path Co"diﬂ_o“ Compactcon | Total weighted score (on a 1-point scale) 0,68
} 4 4
Indicative value Total score Carbon Service Level
5 - - ‘ Annual carbon ion [tC-hayr"] 0,86 <030 Very low
X roo';d"‘“‘r’"’y | X MOdera:fe : Palrtially v Low + Medium | Forest total carbon (trees,dead wood,soil)[tCha”] 206,27 0,30 < 0,50 Low
d:e";arix, s;e;x moderazescl:nnﬁcn?f: s lowe 2% Partialy compscisd § 050 < < 0,70 Moderate
cognpac(ed or eroded drainage sometimes impaired SO 0,70 < < 0,85 High
0385 <<1 Very high

Main Hydrological Elements
present in the plot

Weighted Score on a 1-point scale

s e | ediunes=a9 Criterion Weighted Score on a 1-point scale
X Riparian width <10m Integration of Species Composition 0,15 '"tegc'gli"pno‘;'t i”:CiES
‘ | :::::::z::;s;:o@ A Dendrometric structure favorable to c.arbon storage 0,20 Carbon-oriented forest 0,20 Dendrometric
e —_— Annual carbon sequestration 0,60 management grgg structure favorable...
Torrent/stream with banks ""““_" Forest biomass carbon stock 0,40 ggo J—
3,( ::::::::::;:Twm; Annual carbon removal 0,10 Soil Carbon o sequestration
+ Ravine/Gully . Carbon loss risk 0,30 .
> X None Pmse@ Soil Carbon 0,20 Carbon loss risk Forest bl;rg;(ss carbon
QU"""‘W'“"'E/OMM““‘E'OFW°'=N° By Carbon-oriented forest management 0,10 A eatbon
Total weighted score (on a 1-point scale) 0,68 removal

‘,._

Interreg g:fg:::;:: union | Forest EcoValue
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Results: Operationalizing with Simple, User-
Friendly Evaluation Tools

Forest Carbon Service Criteria

o | . :
interreg IS, o [l Very High [l High | Moderate [ Low
Grteron ndiator Score | Weight | Weightedsore
Tree Species 3 005 < C ’;,,
A!}m&\Stindnvu:\we:hava:\elixtdWd!ndmmﬂﬂ(ninmew& that 3 005 015 3 P A > . . Annual Carbon i
Diameter distribution 1 05 05 £ AN g NS W By 0 .
[Annualcarbon sequestration ; o 3 | ow 080 3 < Nk ¥ £ S eq uestration ¢
1 015 015 » g < . v
Forest biomass carbon stock I ; g;z :;: Ay, %) N at Spe ci es ) 3 Abovegro“nd
—— : . o Wy o.Composition & Biomass Carbon
stock. o 5 4 N §
(Carbon s risk 3| 0w 0. S 3
o _F S Al .
ol Carbon Jayer i i i i 2 o010 020 & R ) 4 o \ \
- = : i = Deadwood " Belowground
(Carbonariented forst management haenet) | s om0 . Carbon g ; Biomass Carbon
‘ ig 1-point scale) 068 . " :
[ Indicative value | Total score- é
} fon tCha”yr] I 05 \‘ <03 Veryow 5 3
i) [tC.ha”'] 206,21 0,30< < 0,50 Low
ot < con] i Diameter
6 s T i Distribution
Weighted Score on a 1-point scale . ? o ‘. v
Criterion Weighted Score on a 1-point scale ) " 7
Integration of Species C iti 0,15 "“E"('Z;“"p';:i;”:““ 3 Forest Stand
Dendrometric structure favorable to carbon storage 0,20 Carbon-oriented forest 980 Dendrometric . f 3 Stru(tu re
Annual carbon sequestration 0,60 management 040 structure favorable...
Forest biomass carbon stock 0,40 g:i" ot ot
3 nnual carbon
Annual carbon removal 0,10 sol Carbon o Sequestration
Carbon loss risk 0,30 .
Soil Carbon 0,20 Carbon loss risk “"E“bfg‘fi“a“"’“ Very ngh ImpaCt 5 ¢
Carbon-oriented forest 0,10 Annual carbon Key Carbon Factors <& N7 1 ‘ - Very High
Total weighted score (on a 1-point scale) 0,68 removal " 2 LR "

High Impact SRRy AN ‘ S r T B Moderate
Strong Carbon Influence - 8, i i , o

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 o ororenn union
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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

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

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

interreg
Alpine Space



Interreg [l ¢
Projet INTERREG Forest EcoValue Alpine Space

Valoriser les services écosystémiques
forestiers
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