
GENERATION OF 10m RESOLUTION 
PALSAR AND JERS-SAR MOSAIC AND 

FOREST/NON-FOREST MAPS FOR 
FOREST CARBON TRACKING

M. Shimada, M. Watanabe, T. Motooka, T. Shiraishi, 
O. Isoguchi, A. Mukaida, H. Okumura, T. Otaki, and T. 

Ito, 

Japan Aerospace Exploration Agency
Earth Observation Research Center

APSAR2011
Sept. 28 2011, Seoul, Korea

CD-ROMs & DVD-ROM 
issued by EORC-JERS-1 
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Brows Image Data Sets, CD 
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Global forest monitoring system using 18 year SAR 
dataset (JERS-1 SAR ~ ALOS/PALSAR)

Product: Ortho-rectified and slope corrected high 
resolution global forestry data (gamma-naught, 
classification, (biomass))

Resolution: 10m-25m
Sensor: JERS-1 SAR/ALOS-PALSAR
Reprocessing all the EORC/JAXA SAR archives
Dates: 1994-1996-1998~2007,2009, 2010
Products:Horizon1/2 + Mosaic
Classification method: SVM, Least distance, level slicing 
(under evaluation)



Key issues for generating the global satellite data 
 

1.  Collection of the same season data (Cloud free) 

2.  Stability and calibration (geo/radio) of the SAR 

3.  Effective SAR processing (strip processing) 

4.  Ortho-rectification 

5.  Radiometric normalization(slope correction) 

6.  Mosaicking and radiometric normalization 

7.  Classification (Forest/non-forest, land classification) 
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Geometric Evaluation Result 

Geo error (ortho )    >          Geo error (slant) 

TABLE IV Geolocation Accuracy Measurement for the Ortho-rectification Image and Slant Range Image 

Off-nadir Angle (
o
) Geolocation Error (ortho: m) Geolocation Error (Slant: m) 

21.5 17.383 (7.211, 21) 13.19 (5.267, 28) 

34.3 11.925 (7.266, 104) 8.244 (4.716, 124) 

41.5  9.488 (5.127, 50) 7.286 (4.017, 56) 

Total Value in RMSE 12.103 (6.718, 175) 8.885 (4.619, 208) 

Note: Values in each element are RMSE defined Eq. (28) (standard deviation, number of samples) 

G_err_ortho ~12.10m (RMSE) 

イメージを表示できません。メモリ不足のためにイ
メージを開くことができないか、イメージが破損し
ている可能性があります。コンピューターを再起動
して再度ファイルを開いてください。それでも赤い 
x が表示される場合は、イメージを削除して挿入し
てください。

イメージを表示できません。メモリ不足のために
イメージを開くことができないか、イメージが破
損している可能性があります。コンピューターを
再起動して再度ファイルを開いてください。それ
でも赤い x が表示される場合は、イメージを削除
して挿入してください。

     1  

    
    

 

 

  
 

 

 

   

 

local

Radiometry issue 

0
= lim

R

4 R2 EsEs
*

A EiEi
*

=
A

0
=

0

cos

0
=

0

sin



R:2007, G:2009:B:2010 R:2007, G:2009:B:2010

02:99

00:102

R:2007, G:2009:B:2010 R:2007, G:2009:B:2010

Radiometry: Slope corrections on    and  

γ 0 ≡
σ 0

cosθlocal

cosψ
sinθinci

LIAC ~ 10dθl

 
σ 0 = σ 0 cosψ

sinθ
1

LIAC

γ 0 σ 0



Mosaicking and SAR Strip Processing 
 
Advantages: 

 Global researches 
 Temporal variation 
 Reduce the number of images : 86400 -> 1000 

 
Requirements 

Geometric and radiometric collocations 

Before      After 

Geometric accuracies 

Co-registration: 0.261,0.277 
 
Accuracy: 34.14: Landsat-mosaic 
Accuracy: 11.00:CR-mosaic 



AGAP-F:ALOS Geoscience and Application Processor 
for Forest�

Storage 
800TB 
(2TB*40*10) 

Control 
Server     
2 nodes 

Processing 
Server 
16 nodes 
(32CPU 128Core)  

Item 
Amount 
(1node) 

Total 
(16nodes) 

Description 

CPU 
2CPU  

(8Core) 
32CPU 

(128Core) 
Xenon E5540 
(2.53GHz) 

Memory 48GB 768GB DDR3 

Disk - 
800TB 

(RAID6) 
DDN S2A9900 

• eCognition Sever (7 licenses) 

Features: Fast accesses by the 
parallel interface between HD and 
CPUs.

JERS-1 SAR 10m Mosaic- 1995 
HH Image 

PALSAR 10m Mosaic 2007 
RGB Composite Image 

PALSAR 10m Mosaic 2009 
RGB Composite Image 



PALSAR 25m Mosaic 2010 
RGB Composite Image 

JERS-1 SAR 10m Mosaic 1995 
Forest/ Non-Forest Map 

PALSAR 10m Mosaic 2007  
Forest/Non-Forest Map 

PALSAR 10m Mosaic 2009 
Forest/Non-Forest Map 



PALSAR 25m Mosaic 2010 
Forest/Non-Forest Map 

Forest Monitoring 

Rio 
Branco Rondonia 

Forest Monitoring 

Rio 
Branco Rondonia 

Forest Monitoring 
Rondonia 

JERS-1 SAR 
1996 

ALOS PALSAR 
2007 



Forest Monitoring 
Rondonia 

JERS-1 SAR 
1996 

Forest Change from 1996 
to 2007 

Forest Monitoring 
Rondonia 

Porto 
Velho 

Forest Change from 1996 
to 2007 

600km

Evaluation result using SACLA
•  PALSAR FNF 2010 2007 25m SACLA(Site-based data 

for assessing Annual Change of Land cover) FLUXNET DCP
 

PALSAR FNF 2007 

84.5%  (1152 points) 
PALSAR FNF 2010 

83.0% (611points) DCP2010 points
●Forest,●Non-forest,●water

●OK,●NGDCP2010:resulst



Evaluation result for 2009 using DCP

●Agree  (84%) 
●Disagree   (16%)  

Land Use Classification in Riau, Sumatra 

Natural forest 
Natural mangrove forest 
Natural re-growth 
Acacia 
Oil Palm 
Rubber 
Coconut 
Open area 
Other 
Water 

Conclusions 
 
L-band SAR high resolution slope corrected ortho 
global products for 1995-2007-2009 and 2010 have 
been generated with well geometric accuracy of 11m. 
 
Classification processes are under going. Using the 
test site in Riau, SVM shows the better accuracy of 
89% for forest/non-forest. Level slicing shows some 
over and under estimates for the forest/non-forest 
information while the processing speed is acceptable. 

Tile number: 
N01E102 



tile exsample
Tile:N01E102
Pol:sl_HH 
Y 2007 

tile exsample
Tile:N01E102
Pol:sl_HH 
Y 2008 

tile exsample
Tile:N01E102
Pol:sl_HH 
Y 2009 

tile exsample
Tile:N01E102
Pol:sl_HH 
Y 2010 



Year:2007 Year:2008 

Year:2009 Year:2010 



25m FBD mosaic, 2007 25m FBD mosaic, 2008 

25m FBD mosaic, 2009 25m FBD mosaic, 2010 

25m ortho-slopecorected mosaic  

Forest/Non-forest map, 2007 Forest/Non-forest map, 200

Forest/Non-forest map, 2009 Forest/Non-forest map, 201

Forest/Non-forest map  

Date mosaic, 2007 Date mosaic, 2008 

Date mosaic, 2009 Date mosaic, 2010 

25m Data mosaic  2007: 87.98%  2008: 93.19% 
2009: 88.92%  2010: 94.33% 

Accuracy of PALSAR FNF 2009 
compared with FRA 2010 

Difference in Forest Area 

FRA 2010 = the Global Forest Resources Assessment 2010 by FAO 

Central African 
Republic 

+24Mha 2

Indonesia 
+47Mha 1

Australia 
-122Mha 1

Russia 
-73Mha 2

Sudan  
-51Mha 3

Japan 
+2Mha 35

Nigeria 
+16Mha 3Brazil 

-42Mha 

United States of 
America 
-19Mha  

Canada 
+9Mha 

China 
+5Mha 



PALSAR 25m Mosaic 2010 
Mask Information 

PALSAR 25m Mosaic 2010 
Observation Date 

Year No. of Path % 

2007 5 0.3% 

2008 45 2.9% 

2009 96 6.2% 

2010 1408 90.6% 

PALSAR 25m Mosaic 2010 
Local Incidence Angle 

JERS-1 SAR 10m Mosaic 
Observation Date 

Year No. of Path % 

1992 72 3.0% 

1993 294 12.1% 

1994 488 20.1% 

1995 680 27.9% 

1996 499 20.5% 

1997 270 11.1% 

1998 130 5.3% 



ScanSAR Mosaic

•  Four examples are shown below 

•  Ortho-rectified using SRTM DEM 
•  Slope correction using SRTM DEM




