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Precision Forestry
Bringing quantifiable chan‘Qe‘
to the way we understand,
value and manage forests

%

Erik Willen
Senior Manager Precision forestry




Precision Forestry for accurate, sustainable %’%
forest management and wood supply Storanso

Our vision is to utilize digital tools and technology for advanced forest data acquisition,
processing and utilization of forest information. That builds up into an accurate and up - to- date
digital twin of the forest

With an easy access to  accurate and up -to- date forestdata , we work more efficiently.
Precision Forestry enables more data - driven processes related to our own forest, wood supply

and sustainability.
Better data supports  better decision making , Which leads to operational excellence.

This competitive edge  enables us to take better advantage of business opportunities.
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Harvester data, silviculture data,
ops data feedback

()

Storaenso

000 ) —

Public/national data sources

)

Satellite, Lidar, photogrammetric
and manual inventory data

(2N

Precision

Al engine

Accessibility

Simulation,

— Forestry

optimization platform

Customer portal

& analytics platform
(predictive analytics)

data

Soil, topography, weather

Harvest site planning on the field

i W /A

Nordic wood
production units

. Plantation units

‘ Wood sourcing units
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Precise
measuring

v
o

‘Monitoring of forest
- ecosystem characteristics
=8 =  ovef t|me

Based on verified data sources
and methodologies used to
manage millions of hectares.
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PRECISION FORESTRY SOLUTION IN USE

Forest data updates with Al

A Using several data sources, we can train a model that understands how
a specific area appears in nature.

A Al- updated forest resource information is on average more accurate
than open forest resource data.

A Al- updated forest resource information is compared to harvesting and
other new available data, and we can continuously improve the model.

A Al- updated forest data is already available for all users in Finland and
own forest in Sweden

ﬁ& A,

StoraEnso

Open datasets in
Finland covering

all forests 0

o Forest Centre's ' a
canopy height model
results w
Sentinel - 2 open
satellite image : d
service e

Finnish Forest
Centre's Hila data

UNIKUM hpr -
data




PRECISION FORESTRY SOLUTION IN USE

Forwarder optimization

WHAT THE SOLUTION IS ALL ABOUT?

A For each forest cutting we also plan the landings and main forwarding
extraction routes. Forwarder optimization tool in Timbetrail offers optimized
forwarding routes  for forest planners and forest machine operators

A Optimized forwarding routes will e.g.,
A reduce total forwarder distance in the forest (reducing CO2 emissions)

A reduce driving damages in the forest (reduced risk of rutting and driving
in NoGo Areas)

A reduce efforts (time saving) for forestry planners and machine operators.

SOLUTION USAGE

A Solution available in  FieldMaps for planners , since summer 2024.

.

og29mexm - @ .l 18%8

¢ ¢ Q

StoraeEnso

Lager *

Visual example of the solution
e g,



PRECISION FORESTRY SOLUTION IN USE

Decision support for thinning

A The solution delivers forestry planners models that automatically map
detailed need for thinning , both for own forest and private forest land

A The solution enables
A More detailed instructions for more site adapted thinnings
A Less errors and more efficient planning
A Increased quality in thinning operations
A Weekly updates
A Risk mapping

A Solution available for planners and wood purchasers
A Better service for our private forest owner customers

ﬁ& A,

Visual example of the solution:

StoraEnso




PRECISION FORESTRY SOLUTION IN USE

Mapping of standing deadwood

A Precision Forestry has developed the use of aerial imagery and artificial
intelligence/machine learning to identify potential bark beetle damages

A The Al model scans through areal image data and automatically
detects dead trees

A More precise damage identification enables early damage control and
thus, helps us to provide better service to forest owner customers

A Piloted in Sweden and Finland and developed in full scale in 2025

A Positive feedback has led to many new interactions with forest owners

ﬁ& A,

limakuva

i~

StoraEnso



Thank you'!

¥

StoraeEnso

RISTFRY 4,

1E -GOUNYCRELE

] The renewable materials company
Erik.willen@storaenso.com 1
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BraSatt - Fran planering till plantering '

2025-11-19
Anna Wallner
anna.wallner@sodra.com

Digital vaxtkraft fran familjeskogsbruket




Bakgrund
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flyttning

or

Onskad f

BraSatt

Overlevnad

SODRA

&



Proof of concept 1 plantans dverlevnad hogst pa agendan

Okad tillvaxt

ABattre plantdverlevnad
ASkonsam markberedning
Aarbetskraft

Plantoverlevnad

AOptimala planteringspunkter
Anversmarkberedning

Markberedningsmetod

AUtvecklat aggregat for
inversmarkberedning

Aviarkbereder och planterar i

Lonsamhet Team manniska och

Aapacitet maskin

Adog automationsgrad Aviaskininstruktion
Arorutsagbarhet

samma sekvens :
Avalda punkter Aterkoppling
Datadriven foryngring
BraSatts Planeringsapp
I :>
\- N\ J )K

SODRA



Planera vid skrivbordet

T

AVilken information finns om trakten?
A Onskemél med foryngringen?
AVilken metod &r lamplig?

A Hur ska en maskin kora for att tacka hela
ytan?

AVilka plantor beh6vs? Antal plantor?

SODRA



aneringsappens kartlager

@ ® Y Planteringsplanering X o+ v ® @ Y Planteringsplanering X  + v

« C @ localhost:3000 Q @  New Chrome available & <« C @ localhost:3000 Q@ ®  New Chrome available }

Traktdata
D Ytor Skérdardata
Perimeter
(U Rutter

Planteringsyta

Standortsanpassning Manuella rutter

Guidepilar ® | ’ Beraknade strak

o v

Riktningsguider ® | e \ Beraknat vagnat

s A

R \ Beraknade anslutningar
A J
—— otarel M v

(0 Hinder : \ Beraknade rutter
Hinder & | v edo for plantering Maskiner & Aktorer

Marklutningshinder

D Kartor:
Markfuktighetshinder
Satellitbild
Calculated plant density guide
Karta
lanterade trad
Topografi

Markfuktighet

0 Data
Ekvidistanslinjer
Traktdata
Dronarfoto
Skordardata

Drénar-tanoarafi

SODRA




Effektiv korvag for att na
rimlig del av féryngringsytan

Korvagsberakning




Nyttja markens
produktionsformaga

ATraden tillgodogér sig vatten, naring och ljus fran
ej planterbara ytor

'
£o3

A Planteringslogik i en guide foér plantforband
A Exempel:

Malférband 2400 pl/ha, 2 rishégar (bilden)

Guide:

A narmast rishdgarna plantera med 1m-férband (gult)

A sen 1,5m-forband (orange) o Plantférband

A efterstrava 2m-forband pé resten (gront)

| 0 8 -

3m 2,5m 2m 1.5m Tm
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Framme vid foryngringsytan - uppdatera planeringen

A Reality check

AVattenlage

AVindfallen

A Start-yta

A Uppdatera berékningen i skicka till maskinen

SODRA



Starta planteringsmaskinen

A Folj framdriften
A Maskinstatus
A Plantstatus

© Féryngringsavstand

aese
m 26m 2m 1

X Avbryt folining




Aterrapport

Provenie dinge
. Gran

Bredinge

ccccc guard fryst

Stambrev:

Alder 2/0

Provenien: dinge

812st
Tall

Traktdirektiv [/

| detaljerat kvitto

SODRA



Automation 1 en nyckel till effektivitet

Analys av
Plantplockning Punktvéljare Kranstyrning Mb + PI planterad Framdrift
planta

Planerings- Planterings-
app logik

— p— T | — r— T 4 g T
A 1 operator
A 1 maskin
A 1 aggregat

A 1 operator
A 1 maskin
A 3aggregat

A 1 operator
A 2 maskiner
A 6 aggregat |
| | | |
Planeringsverktyg Automationslosning

SODRA



En vanlig syn I framtiden ?

VI ar oppna for samarbeten och partnerskap!

SODRA



Digital vaxtkraft fran familjeskogsh

sodra.com
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Autonom skogsforyngring
for en hallbar bioekonomi




K

. . AutoPlant
| Samhallsutmaningar o

Klimatutmaningen
Ny skog snabbt och béttre!
(battre planteringspunkter, hogre 6verlevnad)

Energieffektivisering
(energisnalare markberedning, mer precision)

Miljoutmaningen
Mindre markstorningar:
bra for miljé och kulturvard
friluftsliv, barplockning, rennaring

Arbetsmiljoutmaningen
Inga helkroppsvibrationer

Arbetskraft- och jamstalldhetsutmaningen
Lattare att kombinera med familjeliv, nya grupper
attraheras av arbetsuppgifterna

Bild: Skogforsk
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Aut Plant

Autoplant Steg 3

(20242026) /o et Ml - e——
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Perception, » ¥ &

detektion och | ‘ | : ‘
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=
N 7| Autonom
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Arbetsmiljo och ¥ ' lobbyarbete
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maskininteraktion >
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AutoPlant

@

Autonom markberedning och plantering

Bracke utvecklar nytt aggregat kan mata plantor, markbereda och
plantera autonomt

ANytt styrsystem och manéverdon

AAggregatet &r skalbart och kan dras av terrangfordon i olika
storlekar

AKontinuerlig framdrift
Mal
AREnergieffektivare system ﬁ-«

Aolika typer av planteringspunkter
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AutoPlant

e’

Autoplantsystemet =

A 1 forare som enbart kor maskinen framat (autonom pa sikt)
A Markberedning och plantering autonomt

A Hinderdetektering/justering mojlig

A Automatisk uppféljning av plantering

1-3 armar

A Bild
A Tradslag
A Koordinat

: 3 \ >~
b U R H tskbpab \ A

- invers
- flack
- hog



Premiar utanfor
2131 tt qcl

AFardigstallande och trimmande av
P”anterlngscykel under vintern. Testande i falt
varen

APlantmatning har tagits fram i separat projekt
men integreras inte till varens tester



