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1. INTRODUCTION 

Å Characterization of carbon stocking trends 
Å Retrospective estimation of biomass 
Å Annual fire cartography 
Å Species dynamics 

2. APPLICATIONS 

Å Landsat 
Å Landsat Time Series 

OVERVIEW 



SATELLITES AND SENSORS 

RADIOMETRY 

Forest structure 

***Historical archive***  

Longest record of satellite Earth  
observations: 1972 - present 

Continuity in data collection  

Moderate spatial resolution (30 m) 

Periodic acquisitions 

Increasingly improved radiometry  

Landsat 

INTRODUCTION 



Landsat NFI 

11 Landsat pixels 10 NFI plots 

INTRODUCTION 

Å Calibration / Validation 
Å Need of accurate location 



LANDSAT TIME SERIES 

Å Data policies (e.g. USGS Landsat archive) 
Å Compatibility of data from different archives 

Data availability 
and usability 

Å International cooperation 

Å Storage and transmission capacity 
Å Long Term Acquisition Plan priorities 

Missing scenes 

Missing pixels 
Å Clouds 
Å ETM + SLC off 
Å Haze, smoke, atmospheric effects 

INTRODUCTION 

Inter-anual 

Time 

irregular 

regular 

anual 

Intra-anual 

Time 

45/year 



1. LAND COVER 

Density 
Species 
Biomass and C content 

2. STRUCTURAL VARIABLES 

3. DYNAMICS 

Spatiotemporal Change/No change 
Processes of change 

LANDSAT TIME SERIES opportunities to inform  
FORESTRY 

Status 
Change 

INTRODUCTION 



Central Range Spain 

11 Landsat images (1984-2009) TM, ETM+ 
Time 

CARBON STOCKING 

Forest extent, distribution and change. Carbon stocking  

 
 

Å Supervised classification: 
 1984, 1990, 2000, 2009 
 TCA (density proxy), B3, B4, B5 
 Seven class scheme  
Å Multi-level segmentation (3 levels) 
 

Samples from ancillary information 

MFE 
NFI plots 

Pine area identification 

Å Summer images  
Å Radiometric Normalization  
 



During period 1984-2009 there was a net increase in the pine area of 40% 
(121,144 ha to 169,825 ha) 

Changes occurred at boundaries of permanent pines 

Increments: 
 1984-1990: A, B, C 
 1990-2000: C 
 2000-2009: A 

Reductions: 
 1984-1990: C 
 1990-2000: A, B 
 2000-2009: A, C 

CARBON STOCKING 

Distribution and change over time 

Maximum Potential Pine Area (MPPA): overall union of pines during period 1984-2009 
Permanent  Intermittent 



CHAPTER II 

Maximum Potential Pine Area (MPPA) Permanent  Intermittent 

Spatial units defined by segmentation of TCA2000: density homogeneous objects 

Tasseled Cap Angle (TCA)  
Relative forest density 

Temporal series of spectral values: TASSELED CAP ANGLE  

Process Indicator (PI)  
Rate of change in forest density  

(at each date) 

Carbon stock 

Carbon pooling 

C stock rise 
 

C stock stable 
 

C  stock drop 
 

CARBON STOCKING 

Carbon stocking trends 



CHAPTER II 

Overall carbon stocking process  

Areas of intermittent  pines were more actively implicated in carbon fluxes. 
Areas of permanent coverage were more stable 

Globally, PI values are close to zero             neutral carbon pooling condition 

CARBON STOCKING 

Carbon pooling area per date Average area in carbon pooling groups 



AGB2000 

8 Landsat images (1984-2009)    TM, ETM+ 
Time 

RETROSPECTIVE ESTIMATION OF BIOMASS 

Historical forest biomass dynamics modelled  
with Landsat spectral trajectories 

Calibration/Validation 

NFI plots 


