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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

Geometry issue
Doppler frequency

disturbance due to the height
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Geometric Evaluation Result - Radiometry issue
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TABLE IV Geolocation Accuracy Measurement for the Ortho-rectification Image and Slant Range Image =
Off-nadir Angle (°) sin6

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)

Earth center
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Radiometry: Slope corrections on?"and ¢°
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Slope-comected gamma-naught (dE)

Slope corrected Gamma-naught (dB)
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Mosaicking and SAR Strip Processing

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

Requirements
Geometric and radiometric collocations
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Table IV Summary of Geolocation RMSE of the JAXA PALSAR Mosaic
Arca. Northing RMSE (m)- | Easting RMSE (m). | Total RMSE (m). No. of GCPs-
Japan (2007). 2281(-112.943.8). | 34.20(-1142,699)- | 41.11(0.0,1193)- | 104
Bomeo-Jawa (2007). | 23.13(-76.7,71.1). | 32.15(-94.549.4). | 39.61(0.0,98.0). 104.
Sumatra (2007). 27.98(-969,65.8). | 30.03(-863.60.7). | 41.05(0.0,129.8). | 70.
Philippine (2007). 17.19(-35.67,35.66) | 16.86(-26.89,33.23)- | 24.08(0.48,43.56). | 49.
Philippine (2009). 22.83(-54.90,74.90). | 29.34(-75.18,39.54). | 37.17(0.02,98.39). | 101.
Bomeo-Jawa (2009). | 24.79(-62.75,71.95). | 30.23(-79.32,26.33). | 39.09(0.0,85.42). | 83.
Sumatra (2009) 26.42(-50.9,67.1). 32.99(-131.9,39.7). | 42.26(0.0,131.9). | 83.
Japan (2009). 26.46(-55.8,52.3). | 33.26(-:90.0,61.3). | 42.50(0.0,99.8). 69.
Indochina (2009). 27.96(-52.5,72.9). | 30.60(-92.8,75.5)- | 41.45(0.0,118.0)- | 89.
Central Africa (2008). | 24.30(-46.7,47.4) 21.16(-48.2,42.3) 32.22(2.9,63.0) 131.
Central Africa (2009). | 16.52(-35.17,30.81). | 16.20(-39.16,35.88). | 23.14(2.73,44.36). | 147.
Sulawesi (2007)- 17.01(-35.14,31.79). | 15.44(-30.68,37.59)- | 22.98(2.30,43.27)- | 68-
Sulawesi (2009). 15.38(-33.76,33.74). | 16.21(-41.20,34.76) | 22.35(0.85,45.16). | 67.
Australia (2009) 19.66(-44.41,30.90). | 18.91(-41.28,48.26). | 27.28(2.35,58.44). | 218.
All 22.35. 2581 34.14. 1393.

Note: The bers in b
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and maximum values respectively.-




AGAP-F:ALOS Geoscience and Application Processor
for Forest

Control
Server

2 nodes

Storage

800TB
(2TB*40*

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

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)

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
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PALSAR 10m Mosaic 2007
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PALSAR 10m Mosaic 2009
Forest/Non-Forest Map
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PALSAR 25m Mosaic 2010
Forest/Non-Forest Map
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Evaluation result using SACLA

* PALSAR FNF 2010 #&U2007 (25m4Mi#HE) [DLYT, SACLA(Site-based data
for assessing Annual Change of Land cover) (& & B XZEHAFLUXNETA>DCP®
BT —2& It BRI RZEL-10) E AV BEFEZETo1-.

PALSAR FNF 2007 PALSAR FNF 2010
84.5% (1152 points) 83.0% (611points)




Land Use Classification in Riau, Sumatra

Evaluation result for 2009 using DCP

[0 Acacia
Qil Palm

eAgree 443 (84%) ] F Rubber
eDisagree 87 (16%) e pon area -87.99
- lﬁ;l T mm open e Forest(exclude Mangrove)/Non-forest Accuracy:87.9%

ait 443 87] 530 84% Bl Woter

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.
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25m ortho-slopecorected mosaic

25m FBD mosaic, 2009

25m FBD mosaic, 2010

Forest/Non-forest map

Forest/Non-forest map, 2007 Forest/Non-forest map, 20(

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

25m Data mosaic 2007: 87.98%

2008: 93.19%
2009: 88.92% 2010: 94.33%

*

Date mosaic, 2010

Date mosaic, 2009

Accuracy of PALSAR FNF 2009
compared with FRA 2010

United States of
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. Indonesia
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Sudan
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-51Mha (3) Australia
-122Mha (1)




PALSAR 25m Mosaic 2010
Mask Information

CHEDT
:Layover
:Radar Shadow
:Water

PALSAR 25m Mosaic 2010
Observation Date

PALSAR 25m Mosaic 2010
Local Incidence Angle

JERS-1 SAR 10m Mosaic
Observation Date




ScanSAR Mosaic

» Four examples are shown below

 Ortho-rectified using SRTM DEM
 Slope correction using SRTM DEM







