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Overview

d Product name
Algorithms for above ground biomass retrieval
Regional mapping of forest and forest biomass classes
at prototype areas

- Intended use: Assessment of carbon budgets in forests
(carbon sources and sinks, in particular related to post-
disturbance forests)

 Description:

1. Development of biomass mapping using multitemporal
PALSAR FBD

2. Assessment of regional mapping using PALSAR WB1




 Prototype areas
1. Central Siberia: WB1
2. France & N Spain: FBD
3. Vietham: FBD

J Data on server

WB1: Spring 2006 data over Central Siberia, 18 strips
cycle 10, 9 strips cycle 11, available from April to June
07

FBD: Summer 2006 data over France, 18 strips cycle 12,
available November 07

On going work
Scansar data over Siberia: since October 08
FBD data over France: since Jan 08




. Deliverables

1. Assessment of forest and biomass classes mapping
using multitemporal PALSAR WBL1 in Central Siberia

(June 2008)

3. Algorithm (s) for forest and biomass classes using
multitemporal PALSAR FBD

(December 2008)
Required collaboration for algorithm synthesis:

R. Lucas, S. Quegan, H. Olson, M.Hallikainen, D.
Valeriano, A. Beaudoin

4. Maps of forest and biomass classes in France & N.
Spain and Vietnam

(December 2008)

Depending on data availability ﬁggfo



Preliminary analysis of PALSAR FBD
over France
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R: HH,
G HV 3 classes

B: HV/HH of biomass
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In green: 3 classes of biomass (to be validated)
5-20 t/ha, 20-30t/ha, 30-50 t/ha
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Biomass
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3 classes of biomass

Toulouse
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Inversion using Bayesian approach

P(o, | B)P(B)
P(oy)

General formulation (Bayes theorem): |[P(B|o,) =

Posterior PDF P(B|c0) 5
obtained by calculating P(B|o,) {J P(o, | B)}P(B)
marginal PDF w.r.t B1

« nuisance » parameters

The shape of the Posterior PDF P(B|c0) will generally depend on the prior
iInformation about biomass

Different ways of expressing limits depending on information
available:

1) Hard boundaries determined 2) PDF-model on a priori
using in-situ measurements or validity information available for the
regions of models used (express inversion task at hand:

ignorance about details of PDF)
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Prior information on biomass pdf

Pixel count

Rmaxbiom

1,250,000 47
1,200,000
1,150,000
1,100,000
1,050,000
1,000,000
950,000 -
800,000 -
550,000
500,000
750,000
700,000
£50,000 -
£00,000 -
550,000
500,000
450,000
400,000 -
350,000 -
300,000 -
250,000
200,000 -
150,000
100,000 -
50,0004

D _

I T i T i
1-15  30-45 B0O-75 80-105 120-135 165 - 180 210 - 225 255 - 270 300 - 315 345 - 360 380 - 405
Above ground hiomass {dnrha)




Biomass distribution from Siberia databases
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Analysis of PALSAR WB1
over Central Siberia

Q. Is it possible to have large scale forest and biomass map
using ScanSAR L-HH?

Problems foreseen:
-L-HH affected by ground condition (weather, roughness)
-forest backscatter dynamic range can be reduced (<3 dB)
-Problems inherent to ScanSAR

Aicsze



Siberia data sets

PALSAR WBL1: 11 strips cycle 10
9 strips cycle 11
DEM: from SRTM +GTOPQO30
Weather station recording
Forest databases from IIASA
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Data analysis vs forest databases




Data analysis vs forest databases

Bolshe Murtinski

Shestak Primorski
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Intra strip variability
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Intra strip variability

-5dB - 5dB
Tal i Krk
-6dB - 6dB
- 7dB -7dB
- 8dB - 8dB
Volume (m3) R2=0.620 Volume (m3) Rz=0.507
-10dB T T T T 1 -10dB T T T T 1
0 50 100 150 200 250 0 50 100 150 200 250
Pred Tal & Krkl & Pred
- 5dB -5dB _
- 6dB -6dB -
-7dB A A i
A, : . & A 7dB
A & & A
- A LA A4
- 8dB A -8dB
M A 4
A A Volume (m3) Rz = 0.342
-10dB T T T T

' -10dB
0 50 100 150 200 250




Inter-images variability
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Pixel based inversion

Inversion of RSP10-157
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Remarks on Scansar data (1)

Image quality:
* Errors of up to 10 pixels in near range while geocoding
Scansar strips,

 Near range lower radiometry: reprocessing ?

o Large temporal variation: Winter acquisition promising.
Waiting for Summer data from cycles 12,13,14

Processing:

 Radiometric distortions due to slope effect reduced using
SRTM data (> 60° no forest database)




Remarks (2)

Biomass analysis

e Sources of error:
— coregistration databases and GIS
— errors of databases (need to be updated)
— errors in radiometry (e.g. near range)

 Analysis results

— effect of weather, inter and intra strips (need multi-temporal,
summer passes)

— Increase of L-HH with biomass: at least few classes of biomass
could be mapped

e |nversion

— Depending on the direct relations used: need strategy for
» adapting relationships to strip data
» dealing with intra strip weather conditions. Chose best data? Cutting in
tiles?
— Pixel based inversion: multi-temporal data filtering will improve




