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The case for data assimilation

 err str C r on Co n t t ss t on steT i ial a b  mmu i y Da a A imila i  Sy m         
           

  e o s o o onstr nts ro or rd ode n= c phy i l gical c ai  f m f wa  m lli g
  o ser t on onstr nts ro n erse ode n+ b va i al c ai  f m i v  m lli g

o e etSch lz   al. 2017

r ed n ste n etF i li g i   al. 2019

 Large uncertainty from land
to predict C-balance (GCP)



What is TCCAS?

• e errestr C r on Co n tTh  T ial a b  mmu i y 
ss t on ste CC s tA imila i  Sy m (T AS) i  buil  
ro nd t e ne de e o eda u  h  wly v l p  D&B 
terrestr os ere odeial bi ph  m l. 

• e o s o CC s t e o n t onTh  f cu  f T AS i  h  c mbi a i  
o d erse rr o o ser t onf a iv  a ay f b va i al 
d t stre s t t e ode toa a am  wi h h  D&B m l  
e d ons stent t re o t eyi l  a c i  pic u  f h  

terrestr r on ter nd enerial ca b , wa  a  gy 
escycl .

• e de e o ent o CC sTh  v l pm  f T AS wa  
nded t ro t e r on ster ofu  h ugh h  ca b  clu  f 

t e ro e n e enh  Eu p a  Spac  Ag cy 

norr et MK   al., G D, 2025



What does TCCAS offer?

Seasonal 
anomalies derived 
by LUMIA inverse 
system

• en so r e o n t s steOp  u c  c mmu i y y m
• ser t on o er tors or o t s eOb va i  p a  f  p ical a  w ll 

s t e nd ss e ro ea  ac iv  a  pa iv  mic wav  
o ser t onsb va i

• ss t on on t e oot r ntA imila i   h  f p i
• n ent nd d o nt odesTa g  a  a j i  c  
• Mod r setula  up
• Co t t on e enmpu a i al ffici cy
• ested on o nt to re on s esT   p i   gi al cal
• C n o er te t reso t ona  p a  a  high lu i
• o ent t onD cum a i
• ser s ort nd tr n nU  upp  a  ai i g



Assimilation example: Majadas de Tietar

Seasonal 
anomalies derived 
by LUMIA inverse 
system

 nn s te n tre d r nSava ah i  i  Ex ma u a, Spai

 C r ss nd te er te e er reen trees3 g a  a  mp a  v g  
 nSpi  up 2015+2016
 ss t on ndoA imila i  wi w 2017-2021
 o nt ss t on oJ i  a imila i  f:

 C t ostreFAPAR: JR -TIP, w am RT
 odeSIF: TROPOSIF, Gu m l
 M e rL-VOD: S OS, mpi ical
 s r e er so o st re Mu fac  lay  il m i u : S OS



Assimilation at local scale example: Majadas de Tietar

Seasonal 
anomalies derived 
by LUMIA inverse 
system

Assimilation (left/middle) and validation (right) variables

L-VOD
FAPAR

GPP

NEPSMSIF

Obs (green), prior (red), posterior (blue)



Example: Majadas de Tietar Hypothetical Intervention

oH w much extra carbon n e ca  b  stored t ro h ugh a 
ot et(hyp h ical) intervention?

 eW  convert r t on o t e re a f ac i  f h  a a from grass to trees by 
re n t e r ss t s treesplaci g h  g a  wi h mall .

 e er or s t ons or t e nter ent on se sedW  p f m imula i  f  h  i v i  ca  ba  
on t e h  posterior parameter set and initial pools s es or iz . F  
t e on erted r t on t e n t s e o de d oo s sh  c v  f ac i , h  i i ial iz  f a  p l  i  
t en ro t e r ss nd or t e n oo s e oak  f m h  g a  a  f  h  livi g p l  hav  1% f 
t e s es o t e d t treesh  iz  f h  a ul  .

 e o te t eW  c mpu  h  effect of intervention on carbon uptake 
orf  25 year time horizon s tr t n t e o nter t by ub ac i g h  c u fac ual 
se ro t e nter ent on seca  f m h  i v i  ca .



Hypothetical Intervention planting young saplings



Example: Majadas de Tietar Hypothetical Intervention

eren e n ooDiff c  i  p l 
s e n es o eriz  cha g  v  25 
e rs nter ent ony a  (i v i -
se neba li )



Posterior simulation at high resolution over a region in Spain

SIF (left), Woody biomass (middle), NEE (right) at 100m



Assimilation example: Lapland

Seasonal 
anomalies derived 
by LUMIA inverse 
system

• o s e C s te od nL cal cal : I OS i  S a kylä
• e on s e reR gi al cal : 500 km x 500 km a a 
ro nd t e s te t de reso t ona u  h  i  a  0.25 g lu i

• n ss t on ndoSpi  up 2015/16, a imila i  wi w 
2017-21

• r or n ert nt or ro essP i  U c ai y: 20% f  all p c  
r eters nd or n t oopa am  a  80% f  all i i ial p l 

s esiz
• o nt ss t on oJ i  a imila i  f:

• s r e er so o st re Mu fac  lay  il m i u  (S OS)
• ML-VOD (S OS)
• CFAPAR (JR -TIP)
• MSIF (TROPO I)



Assimilation at regional scale example: Lapland

Seasonal 
anomalies derived 
by LUMIA inverse 
system

Posterior validation against two AGB products



Assessment of information content at local scale, Sodankylä

Seasonal 
anomalies derived 
by LUMIA inverse 
system

Reduction in uncertainty relative to prior of increase in carbon pools 
over integration period



Summary and further information

rSumma y

 CC ro des nT AS p vi  a  inte r ted ers e t e on r on ter nd ener esg a  p p c iv   ca b , wa  a  gy cycl

 Co nes n or t on ro t e ss ons s ner t ro ess nderst nd nmbi  i f ma i  f m mul ipl  mi i  ( y gy) wi h D&B p c  u a i g

 C n on tor re e nt r es n d n ross nd net r on es n s e nd t ea  m i  l va  va iabl  – i clu i g g  a   ca b  flux  - i  pac  a  im

 rt r s ted to ssess otent nter ent ons nd dd t on t o o ser t onsPa icula ly ui   a  p ial i v i  a  a i i ali y f b va i

 o ented nd en o r eD cum  a  Op  S u c

rt er n or t onFu h  i f ma i

 tt s t s n ers on ohp :// cca .i v i -lab.c m



THANK YOU! 

tt s en ers ro e t ehp ://av g -p j c . u

r o s o e n te o sema k . ch lz @ a k .lu.


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15

