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Forest Carbon Platform Purpose

• Provis ion  of p roduc ts  a nd  in forma tion  to  s upport  fo re s t  
b ioma s s  a nd  c a rbon  monitoring :

 Tra ns pa re n t  a pp roa c he s  

 Ea s ily a c c e s s ib le  c loud  p la tform 

 Spa tia lly e xp lic it  in forma tion  us ing  c ombina t ion  of in - s itu  
a nd  Ea rth  obs e rva t ion  da ta



Platform 
concept

In te g ra t ion  of in -
s itu  and  EO d a ta

Proc e s s - b as e d  fore s t  
e c os ys te m mod e lling

Fle xib ility to  us e r 
re qu ire me nts



Auxiliary data

Forest monitoring 
applications

CREODIAS

Platform demonstrations were 
implemented on Forestry TEP

Ways to use Forestry TEP
 Use available applications that combine EO data 

and your own input datasets 
 Develop your own processing scripts
 Share or license applications 
 Access or share output products

 Two modes of usage
 Online web user interface
 REST API for interconnecting between systems

 All information available at: https://f-tep.com 

Forestry TEP

https://f-tep.com/


BIOMASAR

k-NNProbability

PREBAS 
ecosystem modelling

Expanding selection of methods available

Forest structure variable products

Biomass and growth products

Bas a l a re aDiame te rHe ig h t

Growing  s toc k volume Spe c ie s  p roport ions Site  type

Ab ove  g round  b iomas s Ste m volume  inc re me ntBe low g round  b iomas s

Growing  s toc k volume

Ab ove  g round  b iomas s

Be low g round  b iomas s

Unet
(in development )



Wide demonstration scheme

• Outputs :
Ove r 9 0  p roduc ts  
(t ime s  2 - 3  ye a rs ) 
de live re d  to  us e rs  

• Nine  de mons tra t ion  a re a s

• Prima ry EO da ta :
Se ntine l- 1 a nd  Se ntine l- 2

• Cove ra ge :
From p riva te  c ompa ny 
fore s ts  to  Europe a n  
wide  ma pp ing



Highly detailed local data (Galicia) and…
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…large area demonstrations.

Above ground biomass (AGB),
Madre de Dios, Peru

10 0  km

Growing stock volume (GSV), 
Catalonia, Spain

10 0  km

Stem volume increment, 
Finland

10 0  km

Growing stock volume, 
Europe



Product delivery portal

• Prod uc t  vie wing  a nd  d ownloa d ing : 
h t tp s :/ /p orta l.fore s tc a rb onp la t form .org /

• Aus tria  p rod uc ts  a va ila b le  a t  the  GTIF 
p orta l: h t tp s :/ /g t if.e s a .in t /  

https://portal.forestcarbonplatform.org/
https://gtif.esa.int/


Nine user partners
70% of users found products 
potentially useful…

Mostly useful for…

• Manag e me nt  p lann ing
• Dis tu rb anc e  monitoring
• Volun ta ry c a rb on  marke t  re port ing



Product evaluation

Accuracy a s s e s s me n t  above  g round  b iomas s  (AGB) maps  in  Fin land

• Produc ts  e va lua te d  with  fie ld  s am ple  p lot  
m e as ure m e nts

• RMSE typ ic a lly 20 - 6 0 % of m e an a t  10  m  
re s olut ion

• Sys te m a tic  e rror typ ic a lly <  4 % of the  
m e an
 Unb ia s e d  e s t ima t ion  fo r fo re s t  ho ld ing  le ve l

• High pote nt ia l for la rge  a re a  ana lys is
• Curre nt  ac c urac y not   s uffic ie nt  for s tand  

le ve l m anage m e nt  de c is ions
• Inte r- ye a r c ons is te nc y he avily de pe nde n t  

on the  c ons is te nc y of re m ote ly s e ns e d  
im age ry

Annua l t ime  s e rie s  o f vo lume  e s t ima t ion  in  Roman ia

He igh t  (in  dm) unce rta in ty in  Roman ia  (p lo t  
le ve l RMSE 22 ,2% o f me an ; Bia s  - 0 ,7%)

Ye a r- to - ye a r cons is te ncy fo r g rowing  s tock 
vo lume  in  Ga lic ia  a t  s tand  le ve l. 

Year NFI plots 
(N)

NFI AGB 
mean (t/ha)

RMSE 
(t/ha)

RMSE 
(%)

Bias 
(t/ha)

Bias
(%)

Finland
2017 7 646 62,8 37,3 59,3 -1,12 -1,78
2019 7 295 60,7 36,8 60,6 0,52 0,86

D 
(cm)

G 
(m2/ha)

H
(dm)

V 
(m3/ha)

BLP
(%)

CP
(%)

AGB
(t/ha)

2020 18,5 18,5 86 92,7 61 38 82,2
2021 18,7 18,4 87 92,9 58 41 80,3

Ave rage  e s t ima te d  fo re s t  pa rame te rs  in  9 51 va lida t ion  p lo ts  in  Ca ta lon ia .



Future development: Unet + model transfer

Ge , Antropov, Hä me , Mie t t ine n e t  a l. De e p  le a rning  
mode ls  w ith  t ra ns fe r le a rning  in  bore a l fore s t  
ma pp ing  us ing  mult i- s ourc e  s a te llite  SAR/InSAR a nd  
op tic a l ima ge s , Remote Sensing, in  re vie w . 

Multi - source EO: 
Sentinel - 2 & Sentinel - 1 & ALOS-2 

PALSAR-2 & TanDEM -X

Forest height map

Sentinel - 2 Multi - source EO

Sentinel - 2

Pretraining using ALS 
as reference

Multi - source EO

Non- finetuned model  applied over target site

After fine - tuning with forest plots:

Sentinel - 2 Multi - source EO
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Conclusions

• Se ve ra l m e thods for va rying us e r ne e ds im p le m e nte d
• Unb ia s e d e s t im a tion for la rge a re as , with de ta ile d inform a tion on d is t ribut ion

The  p la tform a llows e ffe c t ive fore s t  s truc ture a nd  b ioma s s monitoring  

• Mult i- s tage  random  s am pling  (inc l. EO da ta ) m ay a lle via te  work- load  (s e e  Häm e  e t  a l. pos te r)
• Mode l t rans fe r m ay re duc e  the  am ount  of re quire d  re fe re nc e  da ta  

Role of (fie ld ?) re fe re nc e d a ta  is  e s s e n tia l

• Standa rd  unc e rta inty de riva t ion fram e work, inc lud ing c onfide nc e inte rva ls
• Im prove m e nt  of p ixe l le ve l ac c urac y (de e p  le a rning , ne w s e ns ors , in te g ra t ion of LiDAR…)
• Data  As s im ila t ion and  in te g ra t ion with d ig ita l twins
• Pote nt ia l e xte ns ion p roje c t with ESA

Fore s e e n imp rove me nts



Tha nk you!
More  in forma t ion a t :

h t tps :/ /www.fore s tc a rb onp la t form.org

https://www.forestcarbonplatform.org/
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