ALOS PALSAR data assimilation into INPE’s
Brazilian Amazon Deforestation Monitoring Program
(PRODES and DETER)

Phase 1 Report

Silvana Amaral
Dalton M. Valeriano

Arango Sanchez Gildardo
Arley Ferreira de Souza
Arimatéa de Carvalho Ximenes

K&C Meeting # 11 - Tsukuba — Jan/2009




K&C nitiative

= Aninternational science collaboration led by A xA

PRODES — Assessment of yearly
deforestation rate in Brazilian Amazon
(4 Mi sq km)

Taxa de Desmatamento Anual na Amazonia Legal
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*Near-real time
deforestation and
intensive degradation
assesment

*Support for law
enforcement action

*Public awareness of
deforestation issue
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PALSAR data are essential to monitor areas with constant cloud
cover as in the northern part of the Brazilian Amazon Region.

INPE — K&C database (Sept.2008) — raw data

Radiometric Spatial . Processing
Product Resolution Resolution (m) # Images Off-nadir Level Img/year
FBS - - - - - -

2006 0

FBD 37.5x51 212 34.3 2007 | 212
2008 0

16 B S| 2006 9

WB1 s 100 179 27.1 ant- moor | e

Range

2008 84

2006 0

WB?2 18x70 19 27.1 2007 7
2008 12
Total | 410
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ALOS PALSAR data
assimilation in INPE’s
Brazilian Amazon
Deforestation
Monitoring Program
(PRODES and DETER)
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Forest Degradation

Field Work — 2008/Feb
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PALSAR data are essential to monitor areas with constant cloud
cover as in the northern part of the Brazilian Amazon Region.

INPE — K&C database (Sept.2008) — raw data

Radiometric Spatial . Processing
Product Resolution Resolution (m) # Images Off-nadir Level Img/year
FBS - - - - - -

2006 0

FBD 37.5x51 212 34.3 2007 | 212
2008 0

16 B S| 2006 9

WB1 s 100 179 27.1 ant- moor | e

Range

2008 84

2006 0

WB?2 18x70 19 27.1 2007 7
2008 12
Total | 410
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K&C Initiative

- Andnternational science collaboration led by JAXA

Synergistic application of ALOS/PALSAR in support to PRODES
and DETER projects - Phase 1

Work Tasks

* Evaluate the accuracy of ALOS/PALSAR to detect
deforestation in the Brazilian Amazodnia

* Apply ALOS/PALSAR data to complete the deforestation
assessment on cloud covered area
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WT1- ALOS/PALSAR to detect deforestation in the Brazilian Amazbénia

Operational procedure for ALOS/PALSAR images depends on image geometry
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FBD image number 77 ascendant orbit WBL1 - ScanSar image numBer 406 descendent orbit

Mode Orbit Angle Polarization Resolution Resolution Product Band Swath
FDB  Ascendente  343°  HHHV 16 bits 50 m S'ar(‘éf%r‘ge 75 km
WB1 Descendente  27.1° HH 16 bits 100 m Sla?éll_?_?)nge 350 km
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WT1- ALOS/PALSAR to detect deforestation in the Brazilian Amazbénia

Operational procedure for ALOS/PALSAR images depends on image geometry

Image
Processing Minimum  Maximum Media S;[ear_ldgrd
. viation
(16 bits)
Level 1.0 image 628 22599 4927,28 1561,76

After geocoding 39,09 118882,03 12774,38 4795,59

ScanSar Mode original 1.0 level image After radiometric calibration and geocoding
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WT1- ALOS/PALSAR to detect deforestation in the Brazilian Amazonia
Operational procedure for ALOS/PALSAR images depends on image geometry

ALOS/PALSAR ScanSar (08/30/2008) geocoded and orthorectified
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Histegroms: Rec_sar.

Sigma zero image

INPE

Sigma zero — 8 bits
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WT1- ALOS/PALSAR to detect deforestation in the Brazilian Amazonia
Operational procedure for ALOS/PALSAR images depends on image geometry
ALOS/PALSAR ScanSar (08/30/2008) geocoded and orthorectified
i Mg o A » ":i‘%?;_rm..‘--_, & {
Image format Minimum Maximum Media [S);?/?gt?g?] 2
| Amplitude image after 875,99 1546417 2117672 608395 | . 4
geocoding (16 bits) TN,
Sigma Zero (16 bits) -51,16 18,5 -1,48
Sigma Zero (8 bits) 10 193 140,47
Histegrams: Rec_sar_Q16.1if
Amplitude image (16bits) Sigma zero image Sigma zero — 8 bits
INPE INSTITUTO NACIONAL Dé PESQUISAS ESPACIAIS B: m
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WT1- ALOS/PALSAR to detect deforestation in the Brazilian Amazonia
Operational procedure for ALOS/PALSAR images depends on image geometry

ALOS/PALSAR ScanSar (08/30/2008) geocoded and orthorectified

ScanSar Mode

ScanSar Mode FDB Mode

WW "a“ m i \’Mm

FDB Mode
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K&C Initiative

= Aninternational science collaboration led by A xA

WT1- ALOS/PALSAR to detect deforestation in the Brazilian Amazbénia

Operational procedure for ALOS/PALSAR images depends on image geometry
ALOS/PALSAR Fine Beam Double Mode image (08/01/2007) compared to NASA/Geocover RGB images

Norte:
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Synergistic application of ALOS/PALSAR in support to PRODES
and DETER projects - work from Phase 1

WT1- ALOS/PALSAR to detect deforestation in the Brazilian Amazénia

» K&C images to detect deforestation in Brazilian Amazonla to quallfy deforestatlon results from DETER projects
results. aituba SRR Route 1: 416 km

* Considering fieldwork sample
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September 2008
INPE/IBAMA
Itaituba
Novo Progresso
Altamira

dalerra - OBT

oConsulta pelo mapa

Selecione estado

Imagens Satélite Base Cartografica Mapas Tematicos Tamanho da Tela

Mosaico LandSat 2007 [AMZ)/Divisde Politica/Nenhuma

B [g_wammmwmmpﬂlz]:

Fotos de campa

Cligue para vr 3 foto $501 no maga o
Cubita | Ponbo Landsat 227185
Ovbita/ Ponto CRERS 1677108

Lat -7 258368
Long 565568752
Data gatolo 2008-09-18
MuniciploUF - Nove Prognessora
Projelo DETER

Y O~ T

[2]

http://www.obt.inpe.br/fototeca/fototeca.html
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WT1- ALOS/PALSAR to detect deforestation in the Brazilian Amazonia
* Web Portal to select ALOS PALSAR K&C images, verifying scenes coverage

Parametros do Banco

Banco: Files hd

Images ~

Tabela:

Access to Images

Search using part of filename:

Search using a point:

Lat.: -2.08

Dados de Images

Images between 2008-01-01 and 2008-12-31
Polarization HH
Images next to (-2.08, -55.10)

o

Filename ‘ Date ‘ Polarization

Upper left lat ‘ Upper left long ‘ Uppel;trig

1 [KC_003-16406N08S25WB1SLT1.tar.gz [2008-01-13 |

HH [6.78427219 |-50.33219910 [7.469614

2 [KC_003-16409N08S25WB1SLT1.tar.gz [2008-01-18 |

HH [7.14598036 |-51.86618805 | 7.828653

[ 3 [KC_003-19406N08S16WB1SLT1 tar.gz [2008-05-30 | HH |6.76626778 |-50.34286118 [ 7.435

4 |KC_003-19409N08S16WB1SLT1 tar.gz | 2008-06-04 |

HH [7.14785385 |-51.86725616 [7.817§

5 |[KC_003-20409N09S17WB1SLT1.tar.gz [ 2008-07-20 |

HH [7.57900953 |-51.77285385 [8.251 18

[ 6[KkC_003-21406N09521WB1SLT1. tar.gz [2008-08-30 | HH [7.74315119 |-50.13478851 [8.418

Long.: -55.10

Show box coordinates in:
© Degree © DMS
Search using date interval:

From: 1 + 1 = 2008 «

To: 31 v 12 + 2008 ~
[T] Include files without date

Polarization: HH =~

http://www.dpi.inpe.br/sima/bancos/

Arley Ferreira de Souza

| 7[KC_003-21409N08S T6WBISLTItar-gz [2008-69-6+|

mi7.20635460 [ 51.85453415 [7.870 LR as

8 [KC_003-22406N08S30WB1SLT1.tar.gz [2008-10-15 |

HH [6.79147148 |-50.32365036 | 7.482 08

Total de registros desta tabela: 8 (1 pagina)
Pagina atual: 1

Inicic | Anterior | Préxima J Final

Ir para a pagina ok
Mumero de linhas da tabela 60
Google Earth (kml) | Excel 2003 e XP || Exportar dados ()

@
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WT1- ALOS/PALSAR to detect deforestation in the Brazilian Amazonia
« ALOS PALSAR K&C images, WB1 — August,2008 and Deforestation Polygons Deter (May-Aug/2008)

9/1072007] -[2008_CampoPIME][Amazoma_Legal

Arquiva Editar Exbir [magem Temético BNT Cadastal Hede Andlise Executar Feramentas Ajud

Sl@(sle| [ e o viEm e = @) ]+ 5 o[s| x| xlz|eln

I Pl 200807_jul_Deter_BLUE
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Synerqistic appllcatlon of ALOS/PALSAR in support to
PRODES and DETER projects - work from Phase 1

WT1- ALOS/PALSAR to detect deforestation in the Brazilian Amazonia

ALOS-PALSAR image assessment for

> : Average Area of DETER clear-cut
DETER clear-cut polygons verified during

polygons verified during the fieldwork

the fieldwork
Deter ALOS DETER polyg ons
Clear-cut | detection % average area (km®)
May 12 6 50.00 Month Detected | Not detected
June 17 7 41.18 May 7.00 3.86
July 14 10 71.43 June 5.51 3.21
August 24 14 58.33 July 2.46 1.68
Total 67 37 55.22 August 2.35 1.83
Average 4.33 2.65
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Synergqistic application of ALOS/PALSAR in support to
PRODES and DETER projects - work from Phase 1
WT1- ALOS/PALSAR to detect deforestation in the Brazilian Amazdnia

« Considering DETER- September

Alos Palsar WB1 image (10-15-2008) coverage and
DETER Alert Polygons for September 2008 (red vectors).

DETER cloud cover — September 2008

N
L n]

AL Ry
N . Al li:g

&
i 2
0 S LA A s e, ™Y

[ el [Aoped TSNT | | [e]/] L{
SRR
ia%h.a-.-iraza

MNLvem
Grade TM/Landsat
Cenas avaliadas

Cena CCD/Cbhers avaliada

® eI

/] T
[ELT ] [ ] ] JejeI N | ¥/~ {I8] LT ]

. MINISTERIO DA CIENCIA € TENOLOGIA
) INSTITUTO NRCIONAL D€ PESQRUISAS ESPACIAIS

L

GOVERNO FEDERAL




Synergqistic application of ALOS/PALSAR in support to
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PRODES and DETER projects - work from Phase 1

DETER
ALOS Polygons Area
(10-15-2008) (Sept-2008) % (km?)
Detected 34 44.74 0.92
Undetected 42 55.26 0.75
Total 76

{] Grade TM/Landsat
@ Cenas avaliadas
@ Cena CCO/Chers avaliada
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1.3 Publications

Imagens ALOS-PALSAR K&C no

Monitoramento do Desmatamento da Amazonia
In XIV Simpésio Brasileiro de
Natal-BR

por Satélite.
Sensoriamento
(Accepted)

Remoto, 2009.
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WT1- ALOS/PALSAR to detect deforestation in the Brazilian Amazdnia
WT2 - Apply ALOS/PALSAR data to complete the deforestation assessment

on cloud covered area (incomplete)

To incorporate ALOS PALSAR K&C images |n the operatlonal deforestatlon

monltorlng

= Radiometric and geometric corrections;

» Image classification — segmentation
/automatic procedure to detect deforestation
polygons;

*Methodological procedure to detect
deforestation at ALOS PALSAR

*PRODES and DETER deforestation data to
calibrate results from ALOS imagery.

OBS: Areas with flat relief (as north of Mato
Grosso figure) are especially suitable to radar
Image monitoring.
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Thank you!

INPE sincerely thanks JAXA for the very inportant
support for relevant SAR application program
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