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Figure 1: Hlustration of a range of different definitions of the land cover class “Forest”. The class
label can be (mis-)interpreted in many different ways (data from Gyde Lund 2005).

From Wadsworth et al. (2009), Journal of Land Use Science

Data from:

GYDE LunD, H.. 2005, Definitions of Forest, Deforestation, Afforestation, and Reforestation. Forest
Information Services, Gainesville, VA, hitp://home. comcast.net/~gyde/DEF paper.htm, date
accessed: 27/9/2007.
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What is known about biomass at regional
scales? Interpolation Model Model + Satellite

Interpolation44 Brown Defries
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Land cover map

Estimates of total biomass
vary from 39 to 93 GtC




Sensitivity of P-band SAR to forest biomass

« Relationship between P-band i

backscatter intensity and forest 12t
biomass has been extensively
studied using airborne SAR;

AiIrSAR and E-SAR
« Keyresults

— Large dynamic range as function
of biomass

— Robust functional relationship
between P-HV and biomass

— Decreasein sensitivity for high
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TO OBSERVE FOREST BIOMASS
FOR A BETTER UNDERSTANDING OF THE CARBON CYCLE
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Balzter et al. (2007) Remote
Sensing of Environment
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XVV-LIDAR XVV-LHH INSAR L-band PolInSAR

| LIDAR XVV XVV- POL-

400 tC/ha LHH INSAR

rmse 34.9 545 52.0 54.4
[tC/ha]

Balzter et al. (2007), Remote Sensing of Environment
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B 5180 m¥ha
I 30 mkha

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

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

Forest biomass
classes

1,000,000 km?
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Matt O’'Donnell / lan Encke, 21 st May 2009
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Leicester Regions

Current Optical and SAR satellites are designed for polar orbit

- Fast over the Equator, tracks overlap at Poles
- Low inclination orbits give optimal revisit for the ‘tropical’ nations

‘“Tropics’

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 Unigue Advantages:
TerraSAR X like imagery at a fraction of the satell ite price
Unprecedented image frequency & imaged area
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— an International Constellation

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

Three AstroSARSs (‘club’ constellation) can image 96% in ~1 week at 3m

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




% % University of

Leicester




*o University of Serves Many Purposes — e.g. REDD
Lelcester

Logging Plans & Inventory reports
Logging, Rainforest

AstroSAR’s high reuvisit allows

detection of ongoing illegal logging and
new illegal logging roads

Rain forest can be
preserved and laws

effectively enforced ,

Forest Clearance

Information products for
TerraSAR-X, 15m Res.

forest management

Multi Temporal SAR Image
, Forest clearance progression
—Brazil - change detection analysis on subsequent

images highlights new activity

Raw image shows clearance,
infrastructure and roads
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» Forest/Non-Forest maps
 Clear Cut maps
» Change detection
» Logging road maps
 Area Classification

« Palm OIl

» Agriculture
» Standing water
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: CO2 emissions due to
Current (2005)' peatland drainage

355-874 Mt CO,, yr'1 (fires excluded), SE Asia
(100-240 Mt C yr1)

Projected (2015-2035):
557-981 Mt C02 yf'l = = 'Minimum due to peat decomposition

Likely due to peat decomposition

(150'270 Mt C yr-l ) = = Maximum due to peat decomposition

CO2 emission (Mtly)
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Forest loss & degradation .
Fire

Carbon emissions from peatland fires:

1997-2006: 2-3 Gt C

(Page et aI 2002; Langner & Siegert 2008; van der
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Balzter et al. (2005)
Geophysical Research Letters SIBERIA-2 burned area map

33, do0i:10.1029/2005GL022526
George et al. (2006) Remote
Sensing of Environment 104,
346-359
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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-Francois Pekel, Ana
Barros, Joao Silva, Eric van
Bogaert, Etienne Bartholomé,
Sophie Bontemps
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