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Project Objective 

To demonstrate the feasibility of forest information generated from ALOS-
PALSAR to support Carbon Cycle Science, International Conventions (REDD
+) and Climate Change in 3 projects: 

 
1.  Forest  biomass mapping  at regional and national scale    
2.  Detection of forest disturbances (degradation, deforestation, regrowth) 
3.  Use of forest biomass map  to  improve carbon model  
       
 
…. and 
     To consolidate methodology for forest cover change and biomass mapping 
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1.   Carbon	  Cycle:	  Forest	  Carbon	  flux:	  na9onal,	  regional,	  global	  
2.   Interna$onal	  Conven$on:	  REDD+:	  na9onal	  
	  	  	  à	  Climate	  Change	  
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Detec$on	  of	  disturbances	  



Early	  forest	  logging	  monitoring	  with	  Sen9nel-‐1	  at	  20m	  
19-‐08-‐2014	  

22-‐04-‐2016	  



Logging	  date	  map	  using	  Sen9nel-‐1	  



Sen9nel-‐1	  VH	  backscaUer	  



Early	  detec9on	  of	  logging/	  
deforesta9on	  	  is	  posible	  with	  Sen9nel-‐1	  
every	  6/12/24	  days,	  except	  during	  
rainy	  season	  	  	  

ALOS	  
-‐  Monitor	  deforesta9on	  during	  	  	  
	  	  	  	  	  rainy	  season	  
-‐	  	  	  	  Monitor	  forest	  regrowth	  

Sen9nel-‐1	  VH	  backscaUer	  



Forest	  change	  detec$on	  methodology	  using	  ALOS	  



Mermoz & Le Toan, Remote Sensing 2016 
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ALOS-‐PALSAR	  for	  monitoring	  disturbances	  and	  regrowth	  



ALOS 2010 

2010-‐2015	  backscaGer	  change	  

ALOS 2015 

Regrowth	  in	  5	  years	  



Annual disturbance rate = -1.45%  
Annual regrowth rate = 0.42%   
Loss AGB = 134 Mt (Saatchi) / 

114 Mt (Baccini) 

2010-‐2015	  Cambodia	  	  

Red:	  loss	  in	  forest	  cover	  

Using	  ALOS	  &	  	  
	  	  	  	  	  	  	  	  	  	  	  ALOS-‐2	  data	  



Biomass	  mapping	  



CESBIO	  Algorithm	  using	  PALSAR/ALOS2	  
for	  Biomass	  mapping	  	  
	  
(GlobBiomass	  project)	  



Biomass	  mapping	  at	  na$onal	  scale	  
	  

Cameroon	  



2-5 February 2016 GlobBiomass 1st User Meeting – Laxenburg, Austria 16 

  South  Africa
  AGB  map  2010  at  25m
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  South  Africa
  AGB  map  2010  at  25m

r=0.65	  (0.72)	  
RMSE=17.7	  (15.1)	  t/ha	  
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CESBIO	  method	  for	  high	  AGB	  and	  dense	  forests	  
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2.	  Experimental	  data	  in	  Central	  African	  Republic	  
Example of a simulation of  
the effect of wood density ρ  
(linked to tree species) 

L-band 
ρ = 0.575, 0.6, 0.625 
ht/h = 0.75 

1..Electromagne9c	  modelling	  



Mapping of high AGB forests at low resolution (500 m) 
Congo	  basin	  	  

0

500	  t/ha	  
AGB	  
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AGB	  map	  at	  500	  m	  -‐	  Cesbio	  	  	  

AGB	  map	  at	  1	  km	  –	  Avitabile	  et	  al.	  	  	  AGB	  map	  at	  500	  m	  –	  Baccini	  et	  al.	  	  	  

AGB	  map	  at	  1	  km	  –	  Saatchi	  et	  al.	  	  	  

2-5 February 2016 GlobBiomass 1st User Meeting – Laxenburg, Austria 
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CESBIO Biomass map using ALOS-
PALSAR (2010) 

Spatial resolution 25 m, and 500 m for dense 
tropical forest  

Africa	  
Bouvet, A. Mermoz,,  Le Toan T. S., Villard, L., Mathieu, R., Naidoo, L.. (2016, 
under review),. An above-ground biomass map of African savannahs at 25 
meters resolution derived from ALOS PALSAR. Remote Sensing of 
Environment 

Biomass	  mapping	  at	  global	  scale	  



Subset	  from	  9le:	  La9tude:	  10°S	  to	  5°S	  
	   	  Longitude:	  20°E	  to	  25°E	  

	  	   0-‐10	  Mg	  ha-‐1	  

	  	   10-‐20	  Mg	  ha-‐1	  

	  	   20-‐30	  Mg	  ha-‐1	  

	  	   30-‐40	  Mg	  ha-‐1	  

	  	   40-‐50	  Mg	  ha-‐1	  

	  	   50-‐60	  Mg	  ha-‐1	  

	  	   60-‐100	  Mg	  ha-‐1	  

	  	   >	  100	  Mg	  ha-‐1	  

	  	   water	  

	  	   no	  data	  

Saatchi	  et	  al.,	  2011	   Baccini	  et	  al.,	  2012	  This	  study	  

Comparison	  with	  exis$ng	  maps	  

2-5 February 2016 GlobBiomass 1st User Meeting – Laxenburg, Austria 





Error	  es9ma9on	  



AGB 2010 AGB 2015 

HV 2010 (dB) 

H
V

 2
01

5 
(d

B
) Current	  work:	  	  

From	  ALOS	  mosaics	   From	  ALOS2	  mosaics	  



AGB 2010 

AGB 2015 
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Use	  of	  biomass	  map	  to	  op$mise	  a	  carbon	  model 
 

Cecile Dardel, Philippe Peylin, Philippe Ciais, 
LSCE, France 

Thuy Le Toan, Alexandre Bouvet, Stephane Mermoz 
CESBIO, France 



Biomass 

ORCHIDEE	  Land	  	  Model	  	  in	  Earth	  System	  model	  

LSCE,	  France	  



ORCHIDEE 
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Current work using Biomass map of Africa: 
Forest-Savanna Transition 

& Herbivory 



Assimila$on	  of	  satellite	  observa$ons	  

Goals:	  to	  improve	  

Ø The	  terrestrial	  carbon	  budget	  	  
Ø Es$ma$on	  of	  uncertainies	  

Ø Clima$c	  Predic$ons	  

Ø Processus	  Understanding	  



Goals	  :	  
1.  Test	  the	  model	  (vegeta9on	  types	  boundaries	  ;	  carbon	  and	  biomass	  
fluxes)	  
2.  Improve	  the	  model	  (parameters,	  fires	  ;	  mortality	  ;	  exis9ng	  PFTs…)	  
3.  Assimila$on	  of	  biomass	  data	  
4. Perform	  future	  simula$ons	  (IPCC	  scenarios)	  



ORCHIDEE	  ini9al	  AGB	  simula9on	  (t/ha)	  

Simula9on:	  1850-‐2200	  
Spa9al	  resolu9on:	  0.5	  x	  0.5°	  
Yearly	  output	  
Clima9c	  data:	  GSWP3	  



ORCHIDEE	  ini9al	  AGB	  simula9on	   CESBIO	  AGB	  map	  using	  ALOS	  



Comparison	  North	  Cameroon	  
CESBIO	  AGB	  



Over	  es$ma$on	  of	  AGB	  by	  ORCHIDEE	  	  
Possible	  causes:	  
• Anthropogenic	  impacts	  not	  included	  
• Over	  es9ma9on	  of	  	  tree	  produc9vity:	  
	  	  	  	  	  Carbon	  alloca9on	  to	  be	  improved	  
• Under	  es9ma9on	  of	  mortality	  
• Fire	  impacts	  
• …..	  
Detec$on	  of	  problems	  in	  the	  DGVM	  	  
module	  
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Africa	  	  

CESBIO	  biomass	  vs	  Worldclim	  rainfall	  	   ORCHIDEE	  biomass	  vs	  Worldclim	  rainfall	  	  

savanes 
forêts	  denses	  

è ALOS	  AGB	  shows	  rela9ons	  between	  rainfall	  and	  AGB:	  dichotomy	  
between	  savanna	  and	  dense	  forest	  

è ORCHIDEE	  reproduce	  the	  same	  type	  of	  rela9ons	  (but	  AGB	  to	  be	  
improce)	  

	  



Use	  of	  CCI-‐Land	  Cover	  Product	  as	  forcing	  data	  
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2: tropical 
broadleaf 
evergreen trees 

3: tropical 
raingreen 
(deciduous) trees 

12: agricultural C3 
grasses 

13: agricultural c4 
grasses 



ORCHIDEE	  	  AGB	  simula9on	   CESBIO	  AGB	  map	  using	  ALOS	  



North	  Cameroon	  



Forced simulation 



Rainfall	  as	  the	  main	  AGB	  driver	  ?	  



Rainfall	  as	  the	  main	  AGB	  driver	  ?	  

è Impacts	  of	  different	  clima$c	  change	  scenarios	  

Works	  in	  progress	  



 

-‐  Reference	  data	  for	  disturbances	  :	  Vietnam	  2010,	  Cameroon;	  Gabon	  
2015 

 
 

 

 

Data sharing 

Africa 2010: (50 m, 500 m in tropical forests) 
Africa 2015  (50 m, 500 m in tropical forests)) 

 
 

Deliverables 

Work to be done 

1.  Con9nue	  2015	  ALOS2	  analysis	  
2.  Valida9on	  of	  the	  South	  America	  map	  
3.  Con9nue	  improving	  the	  Carbon	  model	  for	  Carbon	  fluxes	  es9ma9on	  



Thank	  you!	  
	  
ありがとう	  
 


