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Summary of 12 Years of Forest Biomass Mapping                          

with Radar Remote Sensing 

Examples from Central Siberia, China and Canada

Chris Schmullius + Project Teams

Department for Earth Observation,

Friedrich-Schiller-University Jena, Germany
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Vegetation Data Resources

Above Ground Biomass

Nothingas yet global and accessible

as Above Ground Biomass

Regional - SIBERIA (1mio km2 at 50m,

1998) based on SAR Interferometry

Future - SIBERIA-II (from 2002-5)

Other SAR methods

ESSP VCL?

http://pipeline.swan.ac.uk/siberia/
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Automatic
Adaptive
Consistent
Validated
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SIBERIA -1 Maps

Radar Image Mosaic

111 Radar Image Maps

Forest Cover Mosaic

96 Forest Cover Maps
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SAR Interferometry

Åphase of complex pixel in é
ïé SAR image #1:

ïé SAR image #2:

ïé interferogram:

Åphase-to-height sensitivity:
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Radar model definition for coherence 
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v = growing stock volume

g0 = coherence at v = 0 m3/ha (non-forest)

g¤= coherence for asymptotic values of v

(corresponding to dense forest)

g75 = value where the coherence distribution 

reach 75% of the maximum value (see fig.)

Vg= characteristic v value where the 

exponential function has decreased by e-1

Wagner et al., RSE, 2003
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Independent Russian Field Data

Ground 

validation

Earth 

Obs.

Results

<20 m3/ha 20-50 

m3/ha 

50-80 

m3/ha

>80 m3/ha Total User

accuracy

<20 m3/ha 908 36 5 9 977 93 %

20-50 

m3/ha

76 576 39 15 707 81 %

50-80 

m3/ha

12 33 881 58 984 90 %

>80 m3/ha 0 9 120 2182 2311 94 %

Total 1016 655 1045 2264 5232 95 %

Producer 

accuracy

89 % 88 % 84 % 96 % 95 % 91%

Pooled confusion matrix for the 7 Russian test areas.      = 0.94.
wk
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Interferometric Water Cloud Model (IWCM)
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The total forest coherence is a sum of 2 contributions:

Ground coherence, Ggr Vegetation coherence, Gveg

Model considers tree attenuation ( a), gaps (b), InSAR geometry ( w)
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Empirical relationship

No dependence upon InSAR geometry , forest backscatter and canopy structure
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Chunsky North ïRegression Analysis

Stem volume vs. Coherence

(05feb2008-22mar2008) ï12.5 m data

Stem volume vs. backscatter (HV)

(05aug2007) ï12.5 m data

Very significant correlation between SAR data and stem volume!



Moscow, 02.12.2009                                  Earth from Space ð4th International Conference                12/22

Courtesy
ESA GSE FM,
C.+C.Thiel
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