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RMSE = 1.37 dB
r2 = 0.82
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Sensing of Environment
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LIDAR XVV-LIDAR XVV-LHH InSAR L-band PolInSAR

5..........................400 tC/ha

LIDAR XVV XVV-
LHH

POL-
INSAR

rmse
[tC/ha] 

34.9 54.5 52.0 54.4

Balzter et al. (2007), Remote Sensing of Environment



Produced using 
600 ERS-1/2 and 
JERS-1 SAR 
images

Forest biomass 
classes

1,000,000 km2
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Balzter et al. (2002), Canadian Journal of Remote Sensing 28, 719-737. 



10 km grid



�	�
�
�$
��$
���	"���%�0-7#90�

Spaceborne LIDAR waveform 
over Siberian forest
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canopy 
height
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Matt O’Donnell / Ian Encke, 21 st May 2009
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7º7º

‘Tropics’

Future

- Low inclination orbits give optimal revisit for the ‘tropical’ nations

Challenge of Revisit Interval for Equatorial 
Regions

PolarPolar

���������	��
����
65º 40º40º 28º28º 16º16º 9º9º
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Current Optical and SAR satellites are designed for polar orbit

- Fast over the Equator, tracks overlap at Poles

A single NEqO satellite exceeds revisit of several Polar/SSO sats in Tropics
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� Satellite Characteristics:
� Mass <500kg

� Lifetime >5 years

� Duty Cycle – two sessions per orbit – enables ‘club’

� Highly Agile – phased array + rapid roll enables dual sided looking during pass

� Performance Modes:
� Resolutions down to 3m

� Swaths up to 200 x 1000km

� Spot-light 1m option

� Unique patented ‘Maritime Mode’ option
� wider swath for vessel detection, up to 900km x 1800km

� AstroSAR’s Unique Advantages:
� TerraSAR X like imagery at a fraction of the satell ite price

� Unprecedented image frequency & imaged area

AstroSAR Performance
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Revolutionary Imaging Frequency
– an International Constellation

A single AstroSAR can image 52% of all tropical rainforest in ~1 week at 3m

And ~3 visits in 2 weeks, again at 3m  

Three AstroSARs (‘club’ constellation) can image 96% in ~1 week at 3m
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Quad Polar Image + DEM

Flooding
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Serves Many Purposes – e.g. REDD

Logging, Rainforest

Forest Clearance
TerraSAR-X, 15m Res.

Multi Temporal SAR Image
Forest clearance progression
– Brazil

Logging Plans & Inventory reports

AstroSAR’s high revisit allows
detection of ongoing illegal logging and 
new illegal logging roads  

Rain forest can be 
preserved and laws 
effectively enforced

Raw image shows clearance, 
infrastructure and roads

Change detection analysis on subsequent 
images highlights new activity

Information products for 
forest management
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DMC Data for ForestryDMC Data for ForestryDMC Data for Forestry

• Forest/Non-Forest maps
• Clear Cut maps
• Change detection
• Logging road maps
• Area Classification

• Palm Oil
• Agriculture

• Standing water



233 Landsat Images
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(Page, Hoscilo, Huang, Tansey (unpub. data))
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CO2 emissions due to 
peatland drainage 
(fires excluded), SE Asia
PEAT-CO2 / Delft Hydraulics 
draft resultspresent 

likely

Current (2005): 

355-874 Mt CO2 yr -1

(100–240 Mt C yr -1 )

Projected (2015-2035):

557-981 Mt CO2 yr -1

(150-270 Mt C yr -1 )
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Forest loss & degradation : 
Fire
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(Langner et al., 
2007) 

Carbon emissions from peatland fires:

1997-2006: 2-3 Gt C

(Page et al., 2002; Langner & Siegert 2008; van der  
Werf, 2008)
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Forest loss & degradation : 
Fire
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Balzter et al. (2005) 
Geophysical Research Letters 
33, doi:10.1029/2005GL022526
George et al. (2006) Remote 
Sensing of Environment 104, 
346-359

SIBERIA-2 burned area map



-���
��

����*�=665*�K	������	��#
	�$�������;
�
���$ *�(6'*�!(5�64*�
�	�&(6�(6='E=664K!6648'>

Global Burned Area 2000



36

A global, multi-year (2000-2007) burnt area product : 1 km 
resolution, daily time steps

Kevin Tansey (University of 
Leicester) with Jean-Marie 
Grégoire, José M.C. Pereira, 
Pierre Defourny, Roland Leigh, 
Jean-François Pekel, Ana 
Barros, Joao Silva, Eric van 
Bogaert, Etienne Bartholomé, 
Sophie Bontemps
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