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ALOS-2 and PALSAR-2

* |Information of the hardware and the missions
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ALOS-2 in-orbit configuration Specification

Y X Stripmap:
Y 3 to 10m res., 50 to 70 km swath
L-band SAR ScanSAR:
(PALSAR-2) 100m res., 350km/490km swath
Spotlight:

1x3m res., 25km swath

Sun-synchronous orbit
Altitude: 628km
Orbit Local sun time : 12:00 +/- 15min
. Revisit: 14days
Orbit control: =+/-500m

Solar Arrays

Life time 5 years (target: 7 years)

Launch May 24, 2014, H-11A launch vehicle
L-band SAR antenna X-band downlink antenna X-band: 800Mbps(16QAM)

Downlink 400/200Mbps(QPSK)

Ka-band: 278Mbps (Data Relay)

Experimental Compact InfraRed Camera (CIRC)
SPace based Automatic Identification
System Experiment(SPAISE2)
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ALOS-2 Schedule

ALOS-2 is in good condition and the everything is on-going.

> May 24-26 launched and PALSAR-2 antenna deployed.
> June 19-21 PALSAR-2 first images were acquired.

> June 27 PALSAR-2 first images were released.

> Aug. 4 Initial Calibration started

> Aug. 20 Move to the operational observation phase,
>

Nov. 25 starts the product distribution




ALOS-2 Mission Objectives

e Disaster Monitoring (including the solid earth
research-Polarimetry application)

e Environmental monitoring for Biosphere,
Geosphere, Cryosphere, and Hydrosphere

e Natural Resources (Agriculture, Ocean
monitoring, and Resources)

e Technology Development for the Future Earth
Remote sensing (satellite and sensor)

Izu Island image of the PALSAR-2 First Image on June 19 2014

3m Strip
mode (84
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PALSAR-2 mode and specifications

. . High . ScanSAR ScanSAR
Mode Spcztsll)ght UItr?UI):me Sensg:tive F('S)e Nominal Wide
(H) (W) V)
Bandwidth 84MHz 84MHz 42MHz 28MHz | 14MHz \28MHz 14MHz
Resolution Rg:lAnZ] 3m 6m 10m 100m(3looks) | 60mM(1.5 looks)
RgxAz: 350km 490km
Swath 25%25km 50km 50km 70km oaonn Peonn
Polarization SP SP/DP SP/DP/FP/CP SP/DP
NESZ -24dB -24dB -28dB -26dB -26dB \ -23dB -23dB
S/A Rg 25dB 25dB 23dB 25dB 25dB 20dB
Az 20dB 25dB 20dB 23dB 20dB 20dB
REC D D D S D D
DC B4 DB4||DB2 | B4||DB4 | B4||DB4 B4 B4

SP :HH or VV or HV , DP : HH+HV or VV+VH , FP : HH+HV+VH+VV , CP : Compact pol (Experimental mode)
REC: Number of receivers (32{E#%#: D:Dual, S: Single), DC:Data Compression, DB4:DS-BAQ4,B4:BAQ4
Detail observation of damaged area
High Resolution (Japan area baseline)
Flood / Coast monitoring
Global observation (deformation/forest)

Spotlight (S):
Ultra Fine(U):
High sensitive(H):
Fine(F):

ScanSAR nominal(W):

ScanSAR wide(V):

ScanSAR InSAR (28MHz)
Ice monitoring, Ship detection

* High power and efficiency device

Four new techniques

— GaN HEMT, the first flight for satellite in the world, for
lower NESZ (37.1 W/TRM)

Dual receive antenna system

— wider swath with lower PRF

— Five electric panels are in full aperture for
transmission and are divided for receiving

Chirp modulation (+Azimuth Phase coding)

— Up/Down and Phase modulation for higher SA

New data compression

— updated BAQ algorithm
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PALSAR-2 imaging mode

Spotlight

swath:25km x 25km
ScanSAR

swath:5scans 350km

Stripmap 7scans 490km
swath:50 or 70km

observation area:
approx.1160km
(right or left)

Observable area :
Right or left-looking by spacecraft maneuvering at 30 degrees off-nadir
with electric beam steering using active phased array antenna

(incidence angle from 8 to 70 degrees).
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The Engineering Models

» The antenna Engineering Model (EM)
— the size for antenna EM is half of one electric panel.

elliptical aperture : to reduce the sidelobe
oo, 8

d

The structure is one electric panel size,
however the only half quantity of antenna radiation elements are mounted.
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The Engineering Models

* The interface between antenna elements and the components
mounted on antenna was confirmed.

mounted components are transmission and receive module(TRM),
power supply for TRM(MPSU) and control unit (CDU) etc.

e The analyzed radiation antenna pattern using EM of antenna

elements was good result,

EL 30deg stterubg Az 3.5 deg stterubg

e The realistic radiation antenna pattern (antenna EM size) will be
measured in this week.
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2. Technical overview of PALSAR-2
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2. Technical overview of PALSAR-2

Transmitting and Receiving Modules (TRMs)
e Control the polarization independent
* High power, high efficiency and downsizing

e o

PALSAR-2 PALSAR
T HPA GaN HEMT Si BJT
| TX power 34W 25W
['ii;?\r Units 180 80
[ Efficiency 35% 25%

Noise Figure 2.9dB 2.9dB

. . - -

AELT I )
_ g TRM size[mm] | 200x110x14.6 203x117x23.5
. ‘m TRM weight | 400g 6759

2. Technical overview of PALSAR-2

Dual receiving antenna system

@ Single beam technique overview

Tx 4 Tx3 Tx 2 Tx1

Py
Radar Echo #2 =
= . Rx 4 Rx 3 Rx 2 Rx 1
3 —— receiver ——
By .
4; Time 2 S

> Rx #2

Rx time is equal to swath

>- ® Dual beam technigque overview

' Tx 2 Tx 1
Radar Echo #1
. - ZE1ELZE2XHE T TUNIET HIET. 1DOD
single beam - Fine mode ER{ERESEIAD, T ORE. BEHMA
Dual beam for other modes A o o X
21EI2H 518 . 2EEDEBINENEIR AT EE
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2. Technical overview of PALSAR-2

Data compressoin

eselectable DS-BAQ (Down-Sampling BAQ) or BAQ

PALSAR 3bit cut off (8bit = 5bit)
Other SAR satellite :BAQ (Block Adaptive Quantization)

“ Down sampling” is to cut off the out of band of radar bandwidth at A/D conversion

Amplitudeerror | | Phaseerror

[REL R R
Siz<zz
<<IT<<TIT

83
Todtd
sIzszz
<<I<<T

253

'
£E22823
BBELLY

.5 L
Amplitude error[dB] Phase error{deg]

amplitude error Phase error

the compressed data quality is higher than BAQ

17

2. Technical overview of PALSAR-2

The simulation of DS-BAQ compression

Original data DS-BAQ 40%(4bit) DS-BAQ 20%(2bit)

BAQ 50%(4bit) BAQ 25%(2bit)

' There is no difference between




PALSAR-2 Calibration

e Raw data evaluation
e SAR Processor
e Antenna Pattern Evaluation

Polarimetric Calibration

Image Quality

3.3.1 Global distribution of the calibration site) (5/12)

CVST All Sites —

Lo =

Red circle and square indicates CR sites (including JAXA Cal sites)




3.3.1 RIEAREE (H/NMEY A MRS (7/12)
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AL Lt: -8.0°-68.65°
£ 212 N°_AK 7RO

Beam3
Beam4 cycle7
Beam5 cycle8
Beam6 cycle9
Beam7 cyclel0

RioBranco
‘ Cycle | Site Name Area Mode
Cycle 6 [RioBranco S02 HBQ
Cycle 7 |RioBranco S02 HBQ
Cycle 8 [Rio_Branco S02 HBQ
Cycle 9 RioBranco S02 HBQ
Cycle 10 RioBranco S02 HBQ ”




PALSAR-2 Images (UB, HB, FB)

Strip mode (UB, HB, FB)

'»Ai.j AR

Sitel

UB : Quebec(2014/06/20)

HBQ-RioBranco ,,

PALSAR-2 Images (Spotlight and Ultra Fine)

@JAXA Produced by @RESTEC




PALSAR-2 Images (ScanSAR) Area: Amazon Rondonia

Date: July 20, 2014
Bandwidth: 28 MHz




Comparison in HH

PALSAR-2 Pi-SAR-L2
(June 2014) (Oct. 2013)
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Comparison in HV

PALSAR-2 Pi-SAR-L2
(June 2014) (Oct. 2013)
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Kyoto imperial place
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Biwa Lake Ohmi Bridge

ALOS-2/PALSAR-2/(2014)
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Ocean Image
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Ocean wave ~~~
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Ship Detection and wake o Shift due to negative Doppler
Range direction




Exzmple of raw data characterisic  HBQ(High Beam Quad pol) 6m 42MHz

Azimuth profiles

HBQ250-AR_RSP122_20140913_141858_SARDO000000037829-00035-001
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Trend monitoring of the observation data

Total characteristics

Raw data evaluation

1/Q of obs signal Fo5 Wos |

104 ;

1.02 +
Q1001 & ey E b= ‘i-‘*

0.98

09 sios 1407 14/08 1408

Date
depth of obs signal

160 . . . 3 . :

158
gx,ss
= 4 + bR, 3
$1.54 ¥ +
- + 4+

152

L 2ao6 i ) daioa

Date
SNR of obs signal

200

150 + + !- -
g LT + -r
= i
z 10.0 :
u

50

depth SNR Sat
[deg] [dB] [%]

6m

10m

ScanSAR
[350km]

ScanSAR
[490km]

1.0022
(0.0065)

1.0002
(0.0052)

1.0009
(0.0068)

1.0003
(0.0006)

1.0029
(0.0021)

1.5491
(0.0012)

1.5557
(0.0071)

1.5445
(0.0075)

1.5458
(0.0030)

1.5446
(0.0005)

(%) PALSAR

13.2852
(1.9119)

13.7788
(3.2357)

12.6178
(2.7583)

9.3965
(6.7832)

13.0030
(3.4342)

0.205

0.295

0.526

0.012

5.551
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SNR(PALSAR2) > PALSAR by 5 dB
Saturation < mainly 1%

1.007 1.598
FBD 1.010 1.579
PLR 1.001 1.577
WB1 1.015 1.581
WB2 1.008 1.597

8.423 LS 5%
3.358 LS 5%
8.712 LS 5%
7.926 LS 5%
8.733 LS 5% 38




Antenna Pattern Estimation
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4.2.8  FAaIFE M A5 R (Strip(U-H-
F)):Geo location evaluation)

EHRICREALECRZAVWTLU DT — BN DR

H_*DOD?XIE% .1t evaluatlon) E‘%i&@%ﬁﬂ#*ﬁﬁg ec en aluatlon)
Geo location 10/24% Geo location(11/73F —A)

0.015 0.020
0.010

dy [km]

E 0£05 ¢ AL & = * AL
0.025 -0.0 %1%75 0.005 0.015 0.025 AR E . “AR
. -0.01 g . . . g N
R 1P D/L %o .025 0.015 ﬂm_ 005 0.015 0.025 b
001 XDIR -0.010 XDR
-0.015
-0.015
=0.020
dx1 [km] dx1 [km]
Improvement of the geometric accuracy 5.34m (RMSE)
| mode | dx1FBEIm] | dxiiEEmE | oyFEm | oyiBEREE ,w;f-.w | RMSE |
A/L 0.839451 2.563070 2.574452 2.080054 4.23
A/R -2.874292 2.035313 2.808302 1.734837 58 4.83
D/L 3.835954 5.598194 -5.899280 3.284252 14 9.57

D/R -1.151538 1.987740 -3.185586 1.653553 48 4.326




4.2.8
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Peak to Slde Lobe Ratio
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Polarimetric Calibration(1/2)

HH HV VH VWV Response from the CR in Amazon shows very small cross talks
Polarimetric calibration equations
0813 Zy Zy, - Ae_im 1 4 cosQ  snQ Sh S cosQ  sinQ 14
Z, Z, s, f, —-sinQ  cosQ Sh Sy -sinQ  cosQ 6, f,
Nhh th
, o Determination of the unknowns(Amazon+CR’
- 1) YRR —%[E-40dBLL T & RIFAAEHEE R Cross talk is
less than -40 dB)
2) FroRILAV NGO RADBEYN M LT DRSYAN) v I
TFr—THER
fiZ 445 (23°)
Before mmm)  After

Trans Distorsion

(1.0000e+00 0.0000e+00) ( 2.9780e-03 2.6764e-03)
(2.7118e-03 1.6514e-03) (9.1212e-01 -4.8408e-01)
Receiver Distorsion
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T ——
-

W
e
ﬁ_“

i




427 RIVYAN)YIIRIE(2/2)

Point target hyoka graph(ALL)
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Point Target Aanalysis (IRF, Polarimetric Signature)

Point target hyoka graph(site) Point target hyoka graph(site)
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Range Ambiguity Suppression

* Range Ambiguity often occurs at and of the image swath.

e Up/down and M-series Pi is added in the transmission signal code in order to
suppress the RA in 10 dB.

Noise Equivalent Sigma-Zero(NESZ)
Minimum Values

7% RIE(E FHfE PR{E
FBD282_ALOS2017377150-140918 -50.53501 -35.11314 —-34.83520 _411
FBD325_AL0S2020930210-141012 -45.97483 -40.21743 -41.06180
FBD362_ALOS2016050160-140909 -47.88250 -36.53103 —-36.55561
HBQ250_ALOS2016630850-140913 —42.82800 -27.89674 —27.58296
HBQ280_ALOS2024177180-141103 -47.58296 -31.23381 -31.00234 _360
HBQ304_ALOS2022257190-141021 -40.85580 -29.47732 —29.24942
HBQ327_ALOS2014717190-140831 —-44.72372 -33.82870 —-33.57417
HBQ349_AL0S2013230840-140821 —-48.84860 -36.17019 -35.95635
UBS291_AL0OS2023513470-141030 —-49.37518 -36.36374 —-36.59707 —366
UBS354_ALOS2024470670-141105 -45.97483 -33.81170 —-33.60356
UBS382_AL0S2023290600-141028 —-49.93575 —-35.40385 —-35.57864

FBD | HBQ UBD
i ®
- z |;l"ﬂ‘|-+‘.1rf
Ly, el

e Ly




4.2.9 Conversion to the NRCS

Values

-22.7nsec.(-68.10m shift)

Coefficient
0 2
igma— =10-1 DN“)+CE )
O “sigma—sar, Q16 0 Oglo< > C i Range time
corrections
O'Osa'grra—wr,dc =10- |Oglo<l 2 +Q2> +CF1— A
Azimuth
time offset
CF mean(dB) std (dB)
CF, -83.0 0.406 PolCal
A 320 ] coefficient (
i.e., 23
degrees)

Trans Distorsion

( 1.0000e+00 0.0000e+00)
(2.9780e-03 2.6764e-03)
(2.7118e-03 1.6514e-03)
(9.1212e-01 -4.8408e-01)
Receive Distorsion

(1.0000e+00 0.0000e+00)
(-3.2790e-03 2.6533e-03)
(4.7041e-03 7.2861e-03) ( 1.0681e
+00 -1.9712e-02)

49

Initial Calibration (Summary) (2014/11/20)

Items Results Data Requirement
Geometry High resolution/ 5.34m(L1.1) / 6.73m(L2.1) 127/129 20m
(RMSE) Spotlight mode
ScanSAR mode 60.77m(L1.1)/29.93m(L2.1) 7/8 100m
Radiometry Corner reflector 1.31 (CF:-81.60) 120 1.0 dB
Amazon (forest) 0.406 (CF:-82.34) 30 scenes | 1.0 dB:-6.84dB@Amazon
NESZ(F/H/U) HH -41.1(F)/-36.0(H)/-36.6(U) -26.0(F)/-28.0(H)/-24.0(V)
HV | -49.2(F)/-46.0(H)
Polarimetry VV/HH 1.0143(0:0.06) 6 1.047
VV-HH phase(deg) 0.350(0:0.286) 5 deg
Cross talk (dB) -43.7(0:6.65) hv/hh -30dB
-44.0(0:7.10) vh/vv -30dB
-48.2(0:6.05) corr -30dB

Resolution(m)

Azimuth/range

Spotlight

High resolution[3m]
High resolution[6m]
High resolution[10m]

0.79(c:0.028)/1.66(c: 0.04) 3

2.81(0:0.034)/1.70(c:0.022) | 35
4.06(c:0.108)/3.53(c:0.317) | 28
5.05(0:0.110)/5.36(c:0.126) | 61

1.00x1.1/1.78
2.75x1.1/1.78
3.75x1.1/3.57
5.00x1.1/5.36

Sidelobes PSLR (azimuth) -16.20(0:2.53) 124 -13.26dB+2dB
PSLR (range) -12.59(0:1.84) -13.26dB+2dB
ISLR -8.80(0:3.23) -10.16dB+2dB

Ambiguity Azimuth 23~14(mean:20) 7 scenes 20~25dBLL E
Range Invisible 25dBLLE

Note:PSLR:Peak to Sidelobe Ratio, ISLR: Integrated Sidelobe Ratio, U is high resolution[3m], H for [6m], F for [LOmF]o0
Standard dev. of CF is 1.31 will be tuned under 1.0 synchronized with Amazon calibration data.




Application Examples
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25m PALSAR-2 mosaic and the forest/non-forest

data (FNF map generation

:L B

25m PALSAR-2 Forest/Non-forest map (FNF) -
25m PALSAR-2EH A UM L7 EZFMD D FEIZKY,
FME RO RIEIEL AT 5E
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(9 path images including the south America’s forest/non-forest regions




25m PALSAR-2 EH A V(2 kB 7 - JEFFH (FNF:
change detection of the forest area)

Change detection of the FNF2010 and FNF2014

2010F AN 52014F D FMEFE L L AIEIE AT §E
PALSARIZLE R THRRED M L, NESZAVNSWAIZRIFES A TGS, 55

2010 (PALSAR FNF)

PALSAR/PALSAR-2 Comparison

PALSAR FNF (2010) - PALSAR-2 (2014)

PALSAR HVELEEESL, PALSAR-2 HVIFHEA D ELAFEIB D TV A IE-EFY L,'C
3"3[') ﬁ** ;Fﬁ**o)*ﬁmb\*ir—h\mibf’




Annual Deforestation diversity map using the PALSAR (2007-2010)

I 200 7-2008 Deforestation
2008 -2009 Defereataton
20052010 Deforestation
2000 Forest
2010 Mon-Forast
Waler

e Forest monitoring using Dual Strip SAR:
PALSAR data were provided to IBAMA of Brazil for
monitoring the illegal logging. PALSAR-2 will be provided
to more agencies.
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Deformation Monitoring : Volcano and Earthquake

Mt. Ontake
Eruption

2014/08/07 PALSAR-2

sotkm) © JAXA

Northern Nagano Earthquake (DinSAR), Nov. 22
EHRALBHEOEHR (FHSAR)

-5.9cm 5.9cm

PALSAR-2 Di
2014 REEI 20141127-2
HhEXRE1 Nagano Hok
H22H22K84%
tHIC. BRDOEE
BlHMEEHF R
ZEFMEENE
ERELTREL
=<5 —Fa1—FK6.
TOHE, REFE " i)
'i*ﬂmﬁ&ﬁ%iﬂ%& ) ESMLEEED
—LTL B, et
SF.MIF., & ‘ Ghmim &
HhCTRAEEG , L
BEEHAL- B X o 1o 015 ZENRIN
RIS SR W el .
EINEFEHERTS S 4 e ey :
SHBETETH D,




Coherence improvement of the PALSAR-2

JERS-1/ALOS/ALOS-2MEBIZH T )EEEH, 2)SNR. 3)EEFIE, 4) HEiEARLLTEY, AhETFibH
HMEELTWS, LUTFIC, BHIEBNT S,

From JERS-1/ALOS/ALOS-2, 1) Transmission power, SNR increases, and bandwidth increase, and autonomous orbit
maintenance , improves the interferometric coherence.

BITRT RIISTFHHE
ARWNMZFEELTLS,

Interferometric SAR




Digital Elevation Model (DEM)

.I|I .‘.r"‘.-‘é?_.“-‘_,_'\. Ll

TR P AN "‘it*‘.i'\"ﬁ-'* S

) S

l‘I
i hs

i PALSAR-2 DEM

3D image expression of the ortho-rectified
PALSAR-2 image suing the generated DEM
Mt. Fuji)

i A [
; \ W |
- N i i i | ﬁk
T ';‘.M___fl.-— LY

(nea

DEM generated by the
Unwrapped DinSAR+ DSM
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ScanSAR Sea lIce mosaic using the ScanSAR

WE 45E 60E wE e
L, N =
(LR IVA- 38 B VAU RY e e | TSN
. - B R
P o5 <> 3 S |
i !
N P ".." A P b N
5 7 7 45N

A. Sea lce
XER [EE

Descending
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ScanSAR Sea Ice detection from ScanSAR mosaic Ascending

A. High seaice density B. Low seaice density C. ships

X Yellow:land mask

Ship detection

Sample image of the ship detection using N
the FB over the Malaysia off ocean.
Lower NESZ allows the detection of the "

ship easier than PALSAR.

(£R81H : 2014/7/14, VV pol.)

200] 421] 1.13%47178 103.492067

322 382 1.13182984 103.4977354]
399 18 115383854 103.5024546
456 309 1.13615305 103.5054304) 279 383
auq 487 1.12638401] 103.531033 383
1124326 103.563493 -

10 168 1zzm2| 103.5699

(8%
25:{ 1.204201] 1036543

3 [km]




Comparison of the PALSAR-2 and PALSAR: Ships in Tokyo bay

Ships with 80m

170m e o

500m . b 500m
PALSAR-2 PALSAR
PALSAR-2 has 84 MHz #7818 :2014/8/29 #3818 : 2010/7/22
band width detects the S REEGmM)E—F ESSREE(10M) E—F | &

structure of the larger ship

(8) Ocean and ship detection

OAISIEEZH L TLWVELMRMAZFICEX G AT REAR & BB O L —4 (SAR) (S KA MfHD B JHEER,
ALOS-2 (Pt &RBIH T BT 225 ) Tl SAREAISH EIFFIEEL,

OFMMABAS IR LT, AISHAEE 16 (BB LDH) THY ., AISEFRIEL TSN HT M
31%IZLhE =Wl ENH IS,

BEERICERINATWS,

O

#5738 B B : 2014/06/20 12:03:39
(sT)

BAIE—R: RRYLSA+

A7+ T47H:29.1E

{Ri%& :HH

Analyzed by MSS, included © ALOS-2/JAXA 201




Detection of the I1ce sheet movement In the antarctica

usmg the : Higher coherence(PALSAR-2) detects the details

of the ice movement.

ALOS-2 / PALSAR-2

Obs. Date :23/08/2014-20/09/2014 ALOS / PALSAR " &

Path :073 Obs. Date : 45(11/2007-30/09/2007
Frame :5020 [l Path . 665 e

Bp -100.0m Courtesy to Dr. Yamanokuchi = 66

Antarctica Observation

Off shore seaice

LEZNIE-S

Syowa base

BEFH

Coast Lines

2014/11/28%5 A1
PALSAR-2 VBD ScanSAR(490km)




Mt. Ontake eruption on Sept. 27 2014 and the emergency

observation Purple: Possible ash layers

Q;g sy r 3
e Mt. Ontake erupted on 11:50 am, Sept. & L
27, 2014.
* Quick observations were activated within
12 hours for finding the change >
detections.
* New volcanic mouth and possible ash
layers were detected.
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Global distribution of the RFI in L-band

» Degrades the SAR image quality when the RFI occurs in the SAR image.

* Compared withJERS-1/ALOS, ALOS-2 experiences bandwidth of 3-5MHz
and 25 dB higher level of power than SAR signal.

e Spatio distribution of the RFI from JERS-1-SAR/ALOS-PALSAR is shown
below.

JERS-1 RFI PALSAR RFI _—
0 10.0
RFI increased significantly from JERS-1 and ALOS
1) Bandwidth :
2) RFI bandwidth increases (100K->3M->5M) W) | RFI notch filter
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3) RFI power increases (several dB-> 10dB->20dB)

Degradation of the SAR images due to RFI and correction (i.e., Noto Peninsula,
Wajima city)

## 1E Bl fH1E &
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RFI(PALSAR)

Max bandwidth is 3MHz band and power density difference is less than 12 dB
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Raw data characteristics
Phase difference between | and Q channels

1/Q=, arg(l, Q) (deg) 1/Q, arg(l, Q)
0.9993 90+1.5470 Sado 1.0014 90+1.5427 Amazon
0.9988 90+1.5520
1.0159 90+1.5479 Kyushu Tokyo
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Future activities and Conclusions

e ALOS-2/PALSAR-2 was successfully launched on May 24 2014 and now in the
commissioning phase.

* Inthe initial calibration phase (Aug, 2~), the data will be carefully checked and
calibrated.

* PALSAR-2 has four bandwidth of 84, 42, 28, 14 MHz, dual or full polarizations, in
Strip, Spotlight, and ScanSAR mode.

* Initial calibration will be conducted using the calibration instruments, natural
forest, and internal tuning of the software so that the data could be distributed to
the users.

e 2BAQgives higher data compression suffering in the noise increase. 4BAQ at least
required for further operation.

e Range ambiguity seems to be less than the PALSAR and maintenance of the chirp
works properly

* While the dual receiver is so powerful for obtain the wider imaging swath,
adjusting the phase variation between them is key component for suppression of
the azimuth ambiguity.

* Processor tuning for the other modes
* Radiometric and geometric calibration will start.
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Basic Observation Scenario

717

Basic Observation Scenario (Global)
» Descending acquisitions (noon, ~12:00)

- Global observations in Stripmap (3m SP) mode once per three years
- Observations of Wetlands, Rapid Deforestation and Crustal Deformation

in ScanSAR (350km DP) mode

- Observations of Crustal Deformation and Forests in Stripmap (10m DP)

mode during two successive cycles for INSAR applications
(Super Sites)

- Observations of Boreal and sub-Arctic in ScanSAR (490km DP) mode
- INSAR observations of Antarctica Glaciers in Stripmap (10m DP) mode

» Ascending acquisitions (midnight, ~24:00)
- Global observations in Stripmap (10m DP) mode twice per year

- Observations of polar regions in ScanSAR (350km DP) mode three times
per year to cover summer/winter seasons. Antarctica will be observed in

left-looking mode to cover higher latitudes.
- Global observations in Stripmap (6m QP) mode once per five years

- Observations of special focus areas with Stripmap (6m QP) mode annually

(Super Sites)

- INSAR observations of Greenland Glaciers with Stripmap (10m DP) mode




Basic Observation Scenario (Global)

Global land areas — VHR baseline mapping
Temporal repeat: 1 cov/ 3 years
GSD: 3 m (off-nadir 29.1°-38.2°)

Mode: Strlpmap Smgle poI (HH/84MHz)

w e a»

B Priol
M Prio?2

* 3 years required for global coverage in 3m mode 79

Basic Observation Scenario (Global)
Global land areas — Quad-polarimetric baseline

Temporal repeat: 1 cov/ 5 years
GSD: 6 m (off-nadir 25.0°-34.9°)
Mode Strlpmap Quad pol (HH+HV+VV+VH/42MHz)

Areas observed every year

* 5 years required for global coverage in 6m QP mode %




Basic Observation Scenario (Global)
Forest monitoring
Temporal repeat: 2-6 cov/year (tropics 6 cov)
GSD: 10 m (off-nadir 28.2°-36.2°)
Mode: Stripmap Dual-pol (HH+HV/28MHZz)

1 Ak ol w 1 150 L]
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Basic Observation Scenario (Global)
Wetlands & Rapid deforestation monitoring

Temporal repeat: 9 cov/year
GSD: 100 m (off-nadir 26.2°-41.8°)
Mode: ScanSAR 350km Dual-pol (HH+HV/14MHZz)

----------------

& S

. % = I B " W " L

- * Rapid deforestation
: monitoring
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Basic Observation Scenario (Global)

Crustal Deformation
Temporal repeat: 2-6 cov/year & 9 cov/year

GSD: 10 m (off-nadir 28.2°— 36.2°)
& 100 m (off-nadir 26.2°— 41.8°)

Mode: Stripmap Dual-pol (HH+HV/28MHz)
& ScanSAR 350km (HH+HV/14MHz)

" 160 12 w & » ° » LY » 120 150 180 150 120 *x & 30 Q 30 L] 90 120 150 180
T $
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Basic Observation Scenario (Global)
Polar Ice
Temporal repeat: 3 cov/year
GSD: 100 m (off-nadir 26.2°— 41.8°)
Mode: ScanSAR 350km (HH+HV/14MH2z)

-180 450 120 -0 £0 30 0 30 €0 90 120 160 180

Y Right looking

30

0

-30

-60

Left looking

-180 150 -120 -90 0 -30 0 30 60 90 120 150 180
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Current Status of the data acquistion

e Data aount acquired by now
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BOS observation results (2014/8/4~2014/12/21)

B A= #RIEE (F 9 f#sE3m/HH/84MHz)

.1>\.
.y

et
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I |
.

U2-6~U2-9/FA 181/ R EE
[RER—Z2TVT]

U2-6~U2-9/FA£7:81/f§ 35 ENE
[SRER—RTYS]

3¢ S B3R D B 1% (£2014/11/24~2015/2/15D EARE TYH/NY T 5E .
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BOS observation results (2014/8/4~2014/12/21)

B A5 #7 A2 48 (JL s €8 A1350km/28MHz)

%17 w = %
3 5 ; £

.E .';5,- W o L Y ¢
W2/ B &8/ X ENE W2/H &8/ & ENE
IKER—ZTvT] IER—ZTvT]
3¢ S BRI 0D R 18 (£2015/2/2~ 2/ 15D RARS TY H/3) B 5 T
Rlfk4

BOS observation results ( 2014/8/4~2014/12/21 )

1 5 ik 857 R 248 (B & Rk 10m/28Mhz)
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BOS observation results ( 2014/8/4~2014/12/21 )

1 R 8 RS2 48 (L8 81350km/14Mhz/HH+HV)

W2/Aa (LtR) - £ (F1B) / 7 R EE W2/E & RI/BE R e
T4 15 & 8 ] Fihax gy, i, R 8
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BOS observation results ( 2014/8/4~2014/12/21 )
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Product List

ALOS-2 / Product Format

L1 Product Format
The Announcermnent for PALSAR-2 Prodiuct Format Descrigtion

Fal LA F Srandierd Dete Pracuct,

Definition of Pracessing Levess

Hargs ard g 0ol LAFLUTH CoFDrElsed Al &
repressriec by corgaes | and O chenreis fo

11 e e MEgriLde B0 phae
arfermartn larges oo diidie @ © M) fangs
i P cowe oF ScarBAl moce s rrage Te .
T [ BAC L

CEOS T TIFF

Aags 8 Hft-e REFSUTN COMD ok 2520
LS *Boreserien by BTOM e 1%

Aarge cooninmts & comverisd from siar rings o

ot Fanga. B s Erojection i perioreed

CEO T TIFF

Ll 2.1 dats s orinoreciified from vl 1.1 dets
Uy L gy mevaton mocel
i Pl SpEcing o SEeibig Segerding o5 LT TIFF

- Product Format Description -

* Piease note that these docurmants will be revised, if necessary, [Last Update: May
23, 2014)

* ALOS-2/PALSAR-2 Level 1.1/1.5/2.1/3.1 CEODS SAR
Product Format Description May 23, 2014 (Final Editlon)
PALSAR-2_xx_Format_CEOS_E_r.pdf (pdf file / 2.1MB) &

« ALOS-2/PALSAR-2 Level 1.1/1.5/2.1/3.1 GeoTHY Product Format
Description May 23, 2014 (Final Edition)
PALSAR-2_xx_Format_GeoTIFF_E_r.pdf (pdf file / 490KB) @
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JAXA related Site

Product

http://lwww.eorc.jaxa.jp/ALOS/en/index.htm

Use Data

http://www.eorc.jaxa.jp/ALOS-2/en/doc/pal2_tool.htm

ALOS-2 observation strategy

http://www.eorc.jaxa.jp/ALOS/en/top/obs_top.htm
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Conclusions

PALSAR-2 shows the 13 dB of SNR, 5 dB larger than PALSAR and very
small saturation.

Radiometric and geometric performances of all the modes (SL, UB,
HB, FB, WB, and VB) meet the mission requirements (i.e., 0.4 dB
radiometry, 5.34 RMSE of geometry, quite low NESZ, resolution of all
the modes, cross talk of the polarimetry of -40 dB)

Interferometry performance, polarimetric performance were
confirmed and deformation detection could be conducted.

Initial Calibration of the PALSAR-2 has been successfully
conducted(Nov. 20, 2014) and the data distribution has been started.

ALOS-2 observation phase has started for the global observation
based on BOS on Aug. 20, 2014.

Polar regions were well covered. The forest region is not fully
covered for 2014 (50%).

Daily data acquisition is 800 GB.
RFl is the biggest issue of the L-band SAR image quality.
lonospheric issue will be considered the further investigation




