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[ZL®HIZ

AEEIL, FEAE D SAR #F2E 7 /v —7 (PIXEL : PALSAR Interferometory
Consortium to Study our Evolving Land surface) DOIEED FkZH72iflA & LTI H
FiF7= TSAR % AW 7= MR AR EhAFSE ) (2012-B-01) 122\ T, Rk 24 05k 26
HEEETOEHERBICOVWTELDELDOTHD.

INE TORREICHOWTLUL P EICER 5. PIXEL %, 2005 42 H A D HER A Sk
ZEH T ALOS/PALSAR 7 —# 2 tF9 52 L2 EHME LT, BILKFEHEMICHT
OILFEFIHAMIEORSAZFIH L b EFbni-. A0 L —4— (SAR) T#ik
I X DA OREIL, BREFHOTHRE Sz SAR Hiffo bR L, 1990 41%
Zixg—ua v, AFE, TAY NI ETSAR 2 LIEENR A L EiF b,
W2 & SAR FUHEIC X D GBI IE M T 5D L 51272 0, i ZZ@3)ic v Tk
BRPHEERHSIND L ot —T7, BRIZBWTY, 1992 4F121% JERS-1, 2006
1213 ALOS, # LT 2014 4E(212 ALOS-2 34 TH EiF b 572 Y, SAR fEDBAZEIC
BT, HRAZV —RLTEXZE Vo THIBE TRV, Fo, HADZ O HBESC L
FEDOBETHLHER £ TRREFRE/R L S F SAR Z## L T =R EE2E 2 T,
SAR THIEIC L 2 A B OBHOA AMER CEEE T+ SN Tz EE 2 5.
LU0 5, SAR fi#fT Y 7 NOEADKEESIR SAR 7 — # AR D @B O
72, SAR OFIHIZOWTIE—EHORFMZHEEIICIR b Tl Y, 2 ED SAR &
AW L Cne, ZORMOFTIEZ B L, KURICODFHIC SAR T #bT
DR TE DREAMHET 2720, FRKFHENIEET (ERD & 52 H M 2R 20 B 5 1
% (JAXA) DO THFEIAFSE TALOS/PALSAR T-HHLHLIC X % #E A LSS 4 5
BEBOKE & ZF0mEEl] 28U T, JAXA S0 SAR 7 — % D251, KI5
AN 2 Z LI XV FIAFRE L 2 DA ZEE L. 703, ERI & JAXA HlD
L[ERFIEIE, PRk 26 FEEED & U O BF7ERRE [ALOS-2/PALSAR-2(ALOS/PALSAR)
FUALERIZ X 5 R KRBV BT 2 M A B O & O EEEL (R BT |
DIHED BTN 5.

hET, ~WH MEEYE— ey ZIc L 2 EXKEES O (2006-B-06 ;
YR 18~20 AR REFEFHEIEN), “HH TSAR Z AW 7= MR K ILITRENI 5 Hhgks
o] (2009-B-02 ; Fak 21~23 4FF ; fRERF/INEH) LfiiE, AWFREIL =
HiZh7=5. B ZHOEBINA L BRI OWTIE, SFAWEENELDLATNLD
T, THbLEBE IS, 2011 4£5 A2 ALOS 2SERELL LY, AFREr S b
FERCIE, ERED SAR HRIZMFEL TWRW. LN LARBS, W LIEEIO L E L
T &7z PIXEL OIEBIORFAACIBNT, T—hA 7T —X EFIH L & 72 iF2E 03
DHILTEZ. R, AWHEREHM CIX, 2807 — % Z [FIRFICHENT T 5 KR ST
DWFFEDEANATOI, TIWETIZERE L CTE 72 SAR 7 — X = HNIEH LI=F61 %
KHABND. Fio, THE TIEHESKIIEKITPE D AR 72 < 25D T
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72Dy, Bzl TZOKE TH SAR FHHED AN FRES N D 78 &, AWFSEERE D B 748 F
HOABICEBRNT D & ZAITEFICREVNE VRS, EHI2 2014 5 HIZIZH LW L A
> R SAR 2 Th D ALOS-2 B IH EiF o, XV @Eafifsens — & Nt d &

IRV, SHBETET AT OEENPEHFTE 5.
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I%, PIXEL SR LM ROZRI LR Y A M, £z, HREIIISMEY A b
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LT, 2014 4F 9 H TP SN R ME S O A 74 REA L. 2512, Hig
ELT, ZO3FEMITHELNTZRD T —H 2z L.
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HEETE D% < OB SR N 72 U TIERSL Lo 72, 72, JAXA/EORC 4 —
H—=T AT DAL 7 K NIJAXA FHAH I v a VRO 2 121%, PIXEL ~O7 —
PR OB O FETH X L THRATEW . B REHEMZEFTOHARR T S
AEITCD, HEAREIEL, RFrESHOMItm 1A%y 7120%, AREICET 2% F
fe XX TREHE CREBHERC o7z, HILRFPEHEEAL URA £ % —DfE R
FERE I, RREED—, ZHFAHORRZHBO THE, KFEOWY £LDD£<
IR D & Z AR KRE V. PIXEL 2INERERE 2R L CRRE BALITTRVEH & 8]
BAERLEZL.
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2. PIXEL O FBIRE
2.1. T4 #HF
ERI-JAXA J[EFFEA 180 U T, JAXA 705 PALSAR 7 —# Ot 17 Tn5 . B
BENTZT = 2oL, EEEFEFAGIERT TH 5 fRFAMBENIEFT O H— NI
TR SN, FrELRMIZE B OZIEF THRA STV 5. =10 ERI-JAXA H:[FEFE
MHIE, 4 800 v— A EERUIEV TR Y, ALOS-2 I'H LIF#&ICHIR S /-5
W} 61%, ALOS-2/PALSAR-2 (-5 TIE4ER] 300 — 2, ALOS/PALSAR (25T

ARHEZEICB ML= BT, 7H0 F2BETI0END 5.

F—ZIEX DT, LLFD#EY THhb. PIXEL 227 A 2 3—T AUIG v 7' A
V& ERRAT — REMA L, PIXEL A U =3 F —Z 2L L2 WS PIXEL =27 A
VR—KEE TS, Y0 PIXEL a7 AL R—, T—X&EFra—R T v/
B—RL7ZEG, PIXELOA—Y T YA RNTT v7a—RLET—ZIZET 58K 27
%.

PIXEL A /3= [T LT 5] 2 & TE H8RED SAR A MR O4aE?
JERIZE S THETHDLEWVWIEEDLE, FVXRTUTNTY U TNV AT N THlE
LTWa. 67— OMBIIFRFICIRERT, A S—DEH LW T — X AR
TRTEZITT WD, Fe, Fora— A M2, 720N GET AR —H
Thhrd Lo, iU Ak (K1), XA« 7L —ATHELEZYVAN (X2) PAES
NTEY, IHICK1OHIEKY X N THT Y ZRIRLEGEIZIETARXALVERD S
N5 EHThoTnD (X3).

2014 % F1001F ALOS-2 OF —# bt shi=Z s, FIAENRLV 77 EAL
RTNEIIZ, by T R=U2EHT 57 CEREMAEICSDO TN D,
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2.2. BTV I b THEER

BUE, A Y 7 bU = 712 L CGREADZRWEEE D InSAR f#iir /7 b o = 7 81 o
HARINTEY, ZOMEMTIASHELVEEFICRD EE 2 NS, PIXEL O 51X SAR
Z R U Te s R S OIRBLC o 5 728, F72lZ SAR FIHAMFE ATV 2, 8 D0
BEDY 7 N =T IZET 5 A2 B U SAR NTICRET 2B A RO TN E Vo T
PIXEL 2 v R—D=—XTJH %, ERBNEIZ—E, #HESZEL TV 5.

InSAR [T FEEARMICE 72 H I HRtE S 47z SAR 77— &% OAARTE A FV THipd% A [
(A U A 2 3 5 FETH 508, IEH1E, InSAR OEARFEHEZ HW\W>D, £
B (B 10~%0 100) OFT — % ZHWTEBHOKRY A KD 5 InSAR W R FIMEHT 3 T3
I TN TS (M4). THPEIZE W TIE InSAR KR FIENT O N H F W #EA T
W2 o T2 WD DRI EE 2, SRR 24 4E 9 AL, A. Hooper K (B U — X KZ2HIR)
52353 L7z InSAR KR AIfiENT 7' 1 777 2 StaMPS (http://homepages.see.leeds.ac.uk/
~earahoo/stamps/) DOEE 2 MM L, £ < OMFEE Bk BELAR SAR T Wik

(Permanent/Persistent Scatterer SAR Interferometry,#s L T PS-InSAR) /5 AfiHL
ELIR (Distributed Scatterer) (ZA2h72 FIEAREIEDOENT TIEIZOWTHRATR. AEHE
SR 28 9 HITkiX 2EIH DR L Ir o727y, 30 ARRENRSIM LT, FH4ED
AR U A ML, InSAR BERIIBENTICBI T DR DL K WA TV DD, ZHIEZn b
MEROTENRE V. £72, FRk 26 4F 2 HIZIE, BIORSRIIENT Y 7 by =7 Th
% GIANT (http://earthdef.caltech.edu/projects/giant/wiki) D44 B X411 20 4
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BT TAEIZOWTHRATRE. 51T, 2014 4F 5 HIZ ALOS-2 OfTH BIFnspksh L,
NEFRIZ AR Las o 72 FEnk 26 42 9 HICiX, BISKERFRHEANIIERT O/ INEFR LA B L7
SAR fi##T Y 7 b7 =7 RINC IZDOW T OFEE MBS 30 ARENRSM L (BHE
1). ZhET, EEO SARFEEMEHSNLH, EEOT7 U —Offry 7 b o =71
T#‘Lfb%m%ok_ﬁ@D%ﬁ)&7F?:JﬁﬁALOSZ?*f97j*“?ykwjﬂﬁbf
W WER T, UHICKH T D70 &, ENO InSAR T = — W — 11X FEF LT
WY 7 b '737&720“(1/\%6 FEECAGEE B2 S LT A N—I2X - T, 201448

TR L7 Ak BEESS 9 A o ilmgk, =512 11 H ORFRILEH O HES OfE
$ﬁ75xﬁzbm A7 IR A B ORI B Tz, RY 7 by =7 1E, AUFSEEREICSIN
LTWAH A NR—THITHTHLRAMETH 228, BHREICIE, S%IFTY—A=
— RFbLED AT L HEEHNTEY, AV 7 by =7 B345#%0 InSAR WFFEIC K X
SEBNT 5 Z EIEMENRNTHA 9.
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FE S L FRRIS, MRS B EARMICEE B L CE 7. ¥k 24 £ 9 AlTiX

PIXEL A =L E 7220, FERKZR KA IeaT — i stde 2 TSAR BFED R
A~ENT T 2B L7z, PRk 25 4F 8 HiCid, PIXEL A U R—2NHILE R0, HEK
B SRR ZE AT ERFIE4E 2 TSAR A3V #7 < HUER AR 2O B R 2B L7z, W
nb, 50 & EBZ HMFEELFHEZEDOBIMNG -1, Fhk 24 FOWFFEES TILKER
ZeFEH Y = v MEEFFEAT (JPL) @ Paul Lundgren 8L 2E189 572 &, N OHF
ZeEh RO E R E S b BB ICE WP S A L7z, Rk 26 45 9 AICiE, ERI #F
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FUALERIZ K D IR TS BN B3 2 MG A B O & o mE Elk) liRwEs & LT
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Fault Source Modeling of October 28, 2008 Earthquake Sequence
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BRERBESSME (ABCIE, HvaIRIEFRRE)

BT (RN AR AT IERT) , BRI (RRIARE), feEaR— (BMPIERT)
B (s NRIEIRHIZAREERT), AT CGRERRS), PR — (R REIRER
BERFEERY 2 =), i JeifEE k), agiit GUETRS), KT
(ALHEERT), MRS BERY), =W RIERY), =HER (]%)T),
EIRIEAT (B SR AR ZERT), A& Nl (E b)), FADEE (NHK KBR),
hRE (BWREBRY), ZikeE (JAXA), “AHEZ (RESTEC), KJIHL CROCH
EAE), Bz GUERYE), KESCE (Exelis VIS #halath), /NS (B
FHAEARBITERT) , B (4 i BRST), BHEE (REUT), il (AAKRS),
BHEBE (JAXA), mlE— GERZEDKAFERT), MRS (AR,
H P RAT CRIBMEERMEOTZEAT), M+ (ERBANEIIERT), AmA O]
FURS), Muhammad Usman (AEB#RERTE), [ARZEEE CROEERZERL KMFSERT)
FokE (ELHEpe), & Rfnkd (NHK Kfk)
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P=N—ZT7 v 7 r— NI leT7T —ZICBT 28X, 0 ML 2o TiTbind. £
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3. PIXEL SN ITo-HAEDOHE
3.1. FRk 24 F£E (ABC IBIZ#HE)
B3 SR BT SE i
PALSAR < TerraSAR-X OF — & & I\, FAEME KIS HE S RA Lo ONO

Z{R°F U @ Laguna del Maule %7 /L7 7 &3 O M8 8 BT D b 217 - 7=
%A LTI, 2010 £F Y HIGRIZEETE L 72 & B 2 b D HURITfE 5 sk 28 873
B S, SHICEOHEOEEZNOE cm REDWP SV L LEEENRH -7
ZEnbholz.

JeE K
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ALOS-2 DEFALE
Latest outcome of ALOS-2

B HEE{E (Masanobu Shimada)
Hh Bk &7 ;B B 25 t2> 2 —(Earth Observation Research
Center)
2014%9H17H
Sept. 17, 2014
PIXELR & : R A =B

Dawning Era of ALOS-2

Initial Check out and future plan

» ALOS-2 is in the good condition.

» June5 PALSAR-2 antenna deployment movie was released.

» June 12 DT 800Mbps data transmission was confirmed (highest in the
earth observation program). Solar array antenna deployment movie was
released.

» June 27 PALSAR-2 first images were released.

» Aug. mid Move to the operational observation phase,

» Nov. end starts the product distribution

KUERAUBEFD HoGERRETHRHET 558 HY

ALOS-2 Mission Objectives

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

Environmental monitoring for Biosphere,
Geosphere, Cryosphere, and Hydrosphere

Natural Resources (Agriculture, Ocean
monitoring, and Resources)

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

ALOS-2 in-orbit configuration

Specification

Stripmap:
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
g Revisit: 14days
Orbit control: =+/-500m
Life time S years (target: 7 years)
Launch May 24, 2014, H-TIA 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
i )

B

ALOS-2 Specifications

n - High - ScanSAR ScanSAR

Spotlight |Ultra Fine sensitive Fine nominal wide

84MHz | 84MHz | 42MHz | 28MHz | 14MHz [28MHz| 14MHz

Resolution Rg’:f;: 3m 6m 10m 100m 60m
Rg~Az: 350km 290km

Swath 265x25km 50km 50km 70km (5-scan (F-scan

Polarizati SP. SP/IDP SPIDP/FPICP SP/IDP

NESZ -24dB 24dB_|_ 28dB_| -26dB_| -26dB | -23dB | _-23dB
s |_Re 25dB 25dB 23dB_ | 25dB 25dB | 20dB
[Az 20dB 25dB 20dB_ | 23dB 20dB 2048

SP 1 HH or WV or HV , DP : HH+HV or VV+VH , FP : HH+HV+VH+V , CP : Compact pol (Experimental mode)
Main applications:

Fine beam (DP): Forest and land cover monitoring

ScanSAR (DP): Rapid deforestation / wetlands / INSAR (ScanSAR-ScanSAR)
Spotlight (SP): Emergency observations

Ultra Fine (SP) : Global map, INSAR base mapping

High sensitive (QP): Global map

ScanSAR wide (SP) : Polar ice

Four new techniques

* High power and efficiency device

— GaN HEMT, the first flight for satellite in the world, for
lower NESZ

* Dual receive antenna system
— wider swath with lower PRF

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

Chirp modulation
— Up/Down and Phase modulation for higher SA

* New data compression algorithm
— updated BAQ algorithm

Calibration issues

* Chirp signals monitored on PALSAR-2
* Raw data reception on the ground
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Chirp Signals(84MHz, Tokyo)
i

ot Torys-chrssins)

84MHz

Toe

3.3.1 Active Radar Calibrator and SAR signal receiver

ﬂl,l7‘li:.'-
~
ARC ﬂ// ’
Ex
7

Receiver

*Geometric calibrator with location uncertainty of 1 cm
*45 (0, 90 deg) degree rotational ARC.

*Manually controlled for off nadir angle.

*High RCS stability using thermally insulated units
*Wide resistance for temperature and humidity

*ARC mode prepares the H and V phase difference

E4RNERBSERLE 2014567
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3.3.1 Global distribution of the calibration site) (5/12)

CVST Al Sites

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

cycle6
cycle?
cycle8
cycle9
cycle10

First Image of the PALSAR-2 on June 19 2014 over the Tokyo

JERS-1SAR
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AR R R R R R R TR IRE oY
JERS-1, ALOS, ALOS-2 image comparison JERS-1, AL
FLv5 (ALOS) 5 1 Sk : FLVB28 (ALOS-2)
PALSAR PALSAR-2
2006547278 2014465198

©JAXA,METI
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June 22, 2014

Izu Island image of the PALSAR-2

Comparison in HH

Pi-SAR-L2
(Oct. 2013)

PALSAR-2

(June 2014)

Comparison in HV

Pi-SAR-L2
(Oct. 2013)

PALSAR-2
(June 2014)

Fuiji Speedway car circuit PALSAR

RFI monitoring by JERS-1 SAR (1992-1998)

RFI monitoring by PALSAR (2010/4~2011/4)

Normalized zero padded bandwidth (%)

RFI (Radio Frequency Interference)
RFI has been an issue for degrading the SAR images with the contaminated
external signal sources. Bw ~ 3~5MHz, RFI power exceeding less than 25dB.
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PALSAR-2 Images after the noise reduction

ALOS/PALSAR (2006-2011) images corrected for the interference

Max bandwidth is 3MHz band and power density difference is less than 12 dB
Hawaii Alaska Korea
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Dual Beams (receivers) receive returned
signals in two ports reducing the PRF
half of Doppler band width and widening
the observation swath.

However, it needs the careful tuning of
the delay difference of two channels.

Chirp Modulation for Range Ambiguity
Suppression (PALSAR2)

* Range Ambiguity often occurs at and of the image swath.
* Up/down and M-series Pi is added in the transmission signal code in order to
suppress the RA in 10 dB.

Range ambiguity in PALSAR image(PALSAR)

BEffRTHEETHMICHRME
/12/25 FBS34.3H RSP58 (Bousou). - T DY 3 1t I
Bl LUUTUEX AT

SA=16 dB

e(a |
E

Sea=5.40E+10
sHONS  XEOBM

Interferometry

InSAR: Mt Fuji and Japan Central Alps(3000m height)
FB (28MHz) + 14 days
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Ireland/Dublin

14 days separation + 84MHz+Orbit error uncorrected

(1—1)Enlargement of the nishinoshima island)

PALSAR2(Z &Y ETRDILAEHR TES,

B ERRT ISR ZE RIS

E + #h R IFUAVE B (R &HVD)

E + i IZEFPALSAR-2D % A IZ & U ZEHEER
ADAFEER

2 20147774

(1 —2)Kuchinoerabu-jima eruption

+ DinSAR detected the deformation in the order of cm.

+ Collaborated with JMA and GSI

© 1990FR LB o1-F#HSARIE. 2000F I GPSERAL =%
BEHBKYLERELI LN KL KT HE GRS L—) R

ZiEh, SOMBREBE AT FSSARBILTIENLZNLD
Eigotz,

Yoo D

O5ABN- K5

ABDSFHOMTHY FITMK
ARERKOHS800m =

Deformation monitoring technology using the DinSAR is expanded
for variety of areas and the time series INSAR improves the
accuracy (Oil company)

Kuchinoerabu island

HEWRTH2cm DARO T RENE
(subsidence)

Japan Coast Guar
sea ice for ocean ¢
routinely since 201
PALSAR-2 ScanS,

Scene center lat/lof
N84° E43°

2014478228

* 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.

IRRCE
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(3) Ocean and ship detection
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BRERICERATA TS,

Ol _Onistafl

AR5
1
16

3 E5:2014/0820 120339

BHE—FRRAS A
ATTFTA B

41

Calibration Schedule

11/26
524 812 Operation start
Launch Distribution starts
A 2.5Mo 3.5Mo A 7

s

e
o,

cvsTL cvsT2
Nov.2012 | Nov.2013

Data release(limited for CVST-3/4)

Antenna Pattern A
JAXA | R°G CALusing CR
PolCal over Amazon

Data Take for PI
Pl meeting (sept. 2013) CVSTP! | FTP distribution |

JAXA Review
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EMBN:8 A5 H LYMBBIK

8ATH): MEHEREME

8/20:ALOS2EMERBITEER

9/5: RAMBH—JAXAM*EHEORFERRED, (RIEMM : 3E4), &M
00>—> (3003 —>:PALSAR-2, 5002 —> : PALSAR, # & (34 &<l E )
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AEEh, 85 F2 it 83 IWARE", EHX, Pham Huy Giao*

1. mBRERER TEHRH
2. WiLKE HREERER
3. AMKE Hh—RoZa— I - TRLF—EERHRR
4. Asian Institute of Technology, Thailand
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Natural surface rebound of the Bangkok plain and aquifer
characterization by persistent scatterer interferometry
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Mud vs magmatic volcanism

Similarities:
v Formation of calderas and aligned vents.
v They are controlled by ambient stress.

Differences:
v Magmatic volcanoes exist mainly near plate boundaries.
¥ Mud volcanoes are mainly in where fluid-rich sediments exist.

Difficulties:
v Difficult to observe eruptions in real time due to the rare occurrence.

Qaraqus-Dagi (Evans et al., J. Geol. Soc., 2008) Niikappu, Hokkaido (Tajika et al., 2009) 217

Mud volcanism on the Earth

i ("l adnaiae! -
2\ Kopf
(Rev. Geophys., 2002)

Mud volcanism usually occurs where fluid-rich sediments exist.
317

Mud volcanoes in eastern Java island
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Istadi et al. (Mar. Petrol. Geol., 2009)

an7

Lumpur Sidoarjo (LUSI) eruption

v Started on 29 May 2006 and still ongoing.

v Initial eruption rate of ~50,000 m3/day.

v Eruption rate ~125,000 m3/day in Sep. 2006.

v Maximum eruption rate at ~180,000 m%/day.

v Eruption rate ~90,000 m%day in Aug. 2008.

v Eruption rate 5000-10,000 m?¥day in 2011.

v Flat topography due to the low viscosity of mud.
v Mud covered >7 km2.

v >60,000 people evacuated.

‘:
|© CRISP 2010
S———

v >4B USD of economic loss.
Davies et al. (J. Geol. Soc., 2011)
v Controversial triggering mechanisms.

Objective of this study

v Derive the temporal evolution of ground deformation
through time-series analysis of ALOS SAR images.

v To gain insights into the mechanics of the eruption.
Note: L-band SAR satellites such as ALOS are

powerful in extracting deformation in vegetated regions
and where not many GPS data are available.

517 /17
SAR images Total LOS changes
(a) 427-7030 (b) 430-7020
Path- Orbit Look | Start date End date # of
Frame angle images T e, b, 7% v LOS extension up to 200 mm
427-7300 |Ascending | 34.3 |30 Dec.2006 |25 Feb. 2011 |21 o 2 oS anU:g ”Le Vznt éstar) and thel western
430-7020 | Ascending | 415 |19 May 2006 |9 Jan. 2009 | 14 7 " ~ 7o NEIghborhood where gas exploration is
- @o15770 @o2amm0 ongoing.
89-3780 | Descending 41.5 |3 Jan. 2007 21 Feb. 2008 |9
91-3770 |Descending |34.3 |24 Mar.2007 |4Apr.2011 |22 730 P wn. tos | 7 v Subsidence is dominated over
g P wic Ryje' LOS
92-3770 |Descending [34.3 |80Oct. 2006 |21Apr. 2011 |25 ¢ Lo 2 horizontal displacements.
. . . . . . 735 ko 735
A e ey vz 2/ Sills are likely source of deformation.
1w s 0 s 10 w0 2

v’ Obtained Line-of-sight (LOS)
displacements, atmospheric and ionospheric
errors, and Digital Elevation Map (DEM)
errors for each persistent (permanent)
scatterers (PS).

| 913770

v’ Average spacing of PS is 10-50 meters.

112000 11230 11300 11330’ m7

v Decorrelation around the vent due
to the mud extrusion.

LOS displacement (mm)

(e) 89-3780

T ahae [ v’ Cause of decorrelation around the
* N N
¥ os deformation center to the west is
7o and unknown.

1240 1248’

2 10 0 10 20
LOS displacement (mm)

8/17
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Mud loading?

Vg

Elastic material

Inspired by Fukushima et al. (Mar. Petrol. Geol., 2009)
Point mud loading (Boussinesq’s problem)

v Poisson’s ratio (=0.25)

E' Young's modulus (=5 GPa)

) 27TE2 r T Radial distance from the load point
u, = — (L+v*)(1 - 2% pVyg p Mud density (=1500 kg/m?)
2nE 7

V' Mud volume (=5 x 107 m?3)

v' Both horizontal and vertical displacements are ~10 mm at 2 km from
the load point and 7 mm at 3 km.

v Not completely negligible but much smaller than the observed LOS
change.

Temporal evolution at selected points

(a) 427-7030 (a) —,75!\1 5-“?65,” E ®)-7. 5I255 1‘?67'70 E M—75?|ST s.H%?o‘w E (&) —7%4!7‘5‘”?70?0 E
1

=300 ‘u27 7030 \ 427-7030

e | 17 52:034ye oez2i007
730 Kb o Y |
*
LOS d ol %
Y
7'38' - ol R
_ | B pe00-70b0
£ \
v . ) ! 5
Exponential fit using | [ . ¥4 om0 of| emss-s7e0
the data only >2 yr after 3 \ \ s
the eruption (mid-2008 ° || P, - W
or later) 1.\ \ ey 100 |
}h‘ LW y, |
v Western and near- 200} % I © A LY 200
vent deformation are w m;'q,\ s2-3770 enotsy
$ v=1.63:002
related =209:0.03 ¥ §
: a0} H se-a770 *\ 300 300
1.83:003y7

v Observed time series 2006 2008 2010 2006 2008 2010 2006 zoszjma 2006 2008 2010

Year Year

fits well with exponential

curves with a time scale v'Accelerating deformation at t <1.5 yr to the west and

of 1.5-2.5 yr. t <2 yr to the east, then exponential decay.
917 10117
Closer look at temporal evolution Mud extrusion rate
@ 42779% West East 5
(0)-75111°S 1126583 E  (0) ~7.5125°S 1126778°E (<) -7.5167°S 1127000°E  (d) ~7.5417°S 112.7000° E 2 x 10
-7°30"
b o * -a00 H} \az7-7030 {  -300 300}
Los d <007 Lo \ 277050 e
—r 298047 A i %
7°35 - ! V)| ‘;g 1.5
100} [ Qe 30-7080 ,é‘ g @
£ [}
v Western points i s I
deviate more fromthe § ° Sponarag]  Off Memes-7e0 | c (C]
exponential fitatt <2 & ERRE &Ef,’é'im ” 2
yr (before mid-2008). 100 \ gy 10| =] 05l lo
v Exponential decay 20 RN 200 ’":'?;D
started earlier around 2-a770° % s2amm 1642015 yr
the ventat t ~1.5 yr o N o St w0 by [ o
a0y
and later in the westat L 2006 2008 2010 2012
; 2006 2008 2010 2006 2008 2010 2006 2008 2010
around t ~2 yr. Year Yoar Year Year
117 127

Conservation of mass and momentum
inside the conduit

Conservation of mass:

Conservation of the fluid mass
inside the reservoir

z z
z=0- - A T z=0- - -IAD T Influx = 0 in this case
d(p:Vy)
= p3-Q)
Conduit is rewritten as (note dp./dt = 0)
Conservation of momentum neglecting convection: dp 1-Q
WZ:OP;’ n_w o dow) ‘8 cosity 1:5[;7 m_w o ta dt *m
. €/ — 00— @ Fluid compressibility  Compliance of the
PV, Reservoir dt P A p. Ve Reseﬁvoir = dVi/dp
/ Pressure gradient ~ p/h '
o A value depending on
e the shape of a
@ 8m) A reservoir.
=—lo+ Zp-ag
dt pPA Q+ pchp 4
13117 14117
Solving differential equations An overdamped system
dQ 8m) A
—=——7Q+ —p—Ag.
dt PA Q p(hp 3 o
If the system is highly overdamped,
z dp B -Q z
z=0- - @A) T dt " BV. LT z=0———A‘T
/ r N 8777] 1 AZ
gives " PA 16mm(BV, +T) o
Conduit N N Conduit Shorter relaxation time
p(t) =cie™" + e +p() A — —A L axation i
500 -T2 hBV. £ onger relaxation time
WZLO:;’T . Ta Q) = c;e)‘ t +C4E"\ {4 Q) 125891@ o TQ ph(BY, +T)
PV, Reservoir am ) A2 PV, Reservoir
L, =—— 1%
1, £= T hA AT, ,
=10*Pas -- Cross-section of the conduit of 0.6 m?2 (smaller than the visual inspection at the

For the system to be underdamped, the cross-section of the conduit must be larger
than ~1.4x10* m2 or a radius of 66 m, much larger than the current vent on the
surface (35 m). — the system should be overdamped.

15117

surface)
-- Mud rigidity of 0.2 GPa (lower than mud samples)

gives a relaxation time of ~2 years. The conduit may be narrow at depth. 16117
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Summary

v" We derived the temporal evolution of the ground deformation
associated with the LUSI eruption from ALOS SAR images.

v We observed the LOS extension of up to 200 mm around the vent
and ~3 km to the west of the vent. Subsidence is dominated over
horizontal displacements.

v The deformation accelerated until mid-2008 then decayed
exponentially with a time scale of ~1.5-2.5 years.

¥’ The eruption triggered subsidence to the west.
v Two subsiding regions may now be connected.
v' A simple physical modeling suggests that 1) the conduit is narrow at

depth, or 2) the effective rigidity of the mud is lower than that estimated
from drilled samples, or both.
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StaMPS results
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Similarities between two models

» Both concluded results on the basis of ENVISAT/ASAR
data

+ Both models suggest complex system of new faults

» Both suggest that conjugate faulting can be responsible
for the earthquake doublet

» On the basis of kinematic study, they suggest clock wise
movement of the block or blocks

» They also suggest that the after shock of December
09,2008 was probably produced by a different left lateral
fault then the main conjugate left lateral fault

\-

Major differences between two models

» Piezzo et al (2014) suggests a five faults model
(three left laterals and two right laterals) and
Pinel et al (2014) suggest a four faults model
(three left laterals and one right lateral): So we
can conclude that one fault segment is either
missing in Pinel et al (2014) fault model or is
extra in Piezzo et al (2014) model.

» The is also a different in the size and location of
left lateral fault, which is supposed to be
responsible for after shock of December 09, 2008

S
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Our Results

\-

Image along path 542, covering the seismic sequence
(22012007-12122008)
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Image along path 543
covering the seismic sequence
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Observation along path 543, covering the after
shock of December 09, 2008
(13112008-13022009)
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Descending observation along Path
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Fault Modeling Results
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Results covering the seismic sequence
(Ascending Path 543)
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* The after shock of December 09, 2008 might be

Summary

* Modeling has been done on the ALOS/PALSAR
ascending and descending data which has not
been previously used to study this shock sequence.

produced by the left lateral fault of conjugate
faulting and not by a different fault.

The position of RLF2 is perhaps different than
roposed by Piezzo et al (2014) model and is
missing in Pinel-Puyssegur et al (2014) model.

-

Thank you so much
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PIXEL workshop @ The university of Tokyo
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Winter speed-up during a quiescent phase
at surge-type glaciers
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Abe, T., and M. Furuya (2014), Winter speed-up of quiescent surge-type
glaciers in Yukon, Canada, The Cryosphere Discuss., 8, 2614-2635

FRR26EFEPIXELR R E @R A HEF

Introduction

Introduction

y STE b d: 4

+ RERTREN/ Z
—HRMICK =2 — kAR EL TRS — n=3

AEBTRED u: Ty X pgHa = 58hEE « HYad

\\é ‘ v EROZEY (EEmERMOLER)
A EHNRBELOER

v Regelationfi’k + Creep (Weertman, 1957)

+|
U, =¢ X%H R: Roughness of the bump

v EEKEDLF -> KA RSTRAE ]

Introduction

B D=

B®E

> TP RT L
> BKE & BEFRER

> RENDORMARK TR
> BEKRRRIZBAL TLS

> MEMGHKS AT L
> BEKE & BAENES

Introduction
ZHDRBNEE

o BHICHARTHBT—20BHTHAEN
(RIBHRDHELS, HEEFRIZFFEE)

- SEADRLRKE LD MERERER
(Burgess et al., 2013; Sole et al., 2013)

Z-HA D FR BN FE D B ZE I 2B [F R A

a—av i D
SUERZE BN KB KAHE/N

v EROKA: ZD55 LY —DRK A

vV H—U[FRLRITIRED

v BISHANRE: A FBATEIBEY

v TRENERE DR ZERZEENIRA

MREBEHN
> 1 —a g2 1T AKAFRELEE D
BZEE L FBALMNZT S
>ZE=EZEE+ HEDE L
TEIDAN=_ZXLERESH,IZTS

BKELEH

2asL—avADER

KA —

DEEfE -

Method and Results




Results

Anderson Glacier

T—AERAWEA Tk RIFAHEEBL TR
FSvELT (Eiff — .
HEBIIC RS E Rl )

Anderson Glacier

i T —5, 80
ALOS/PALSAR:
2006-2011

MEEHR:
Bon-EMEKFER
(ZZ5 3 (LT A RS HRAR).
EThERTHOBHT

&Y. 1B&H =Y DKFE
EETd

B82 <01 m/day

Abe and Furuya (2014)

Results

Anderson Glacier

&

o
o

Discussion

Velocity (m/day)
o
P

o
W

02?)07 2007.5 2008  2008.5 20\99 2009.5 2010 20105 2011
ear

BEDLHMNE & EENWEERFF

Discussion

2 HA:hn5E ) B Englacial water storage hypothesis
> ER(ZRELTDER
> TRANGHT 5 (2 LRA)
> RENNELRE
> BEFRTS (2006-2011)

> A D2 TOIKE T

= S5 Notsurge-yp- (AR Basal Crevasses
4 .._G?i‘miﬁid)?}(,ﬂ*j' vE ! 2 could store much
;ﬁ;ﬁ\gﬁgﬁﬁﬂ " - : s Y\d,é"y melt water.
vV SR ADIKIBIEED p# % A
% 1t§ﬁ: @ %‘Z@: “‘30 Glagier

KEAMEDAH=X L Discusion p—
L Eytd)

> A—aUBICE ITALHOME = REFNEERE
» A—OyN\TRONSEHMELXERL D4
> Z(CERTRIKTES S XT L (Basel crevasses)
D) —TIZRDIETIC K DHEKERR/ L/ SZDFE/N
—HKS AT LDIEHNFEL—KELERETTAYDFRI
> REAERRIHLE (Sentinel-1, ALOS-2)
> ETIVEEICKDEBEDHTE (Werder et al., 2013)

Discussion

’

—— = . B PALSART — S DA ISR FER BB LVIAXAIZHS. AHE THLVPALSART —4IZ,
> ERNELHKRS AT L > BEMLEHEKS RT L > KARIFRARK DRFE PIXELEALOS-3rd Pl (#538) S iR HtE N 1= PIXELDTF—RIEH BN THEY, JAXAL A BRI D 3¢

> BKE & EHHEN > EKE & BEHESN > 9)—TFI2&BBEK RFERMICEYIAXAD SRS 1=, KRR, HEFR24651001)DXIBERHF TS,

102




CHERBHYMNEITETVELS:

103



Hokkaido University

SPACE GEQIDE

INSARKZR VT FILBKIRETFILTEZEXT
BIRAED : T—IRIEDRHR

(dbiEE RFEZHARERR)

fAIINSARTKERZRS?

- KEREISEEMIRLEELHAIZED
VED (B, BAIFEADLLY)
- fhICEEE RV S M S ARRE(~ $10m)
WKER DTN FEOND
s BEROKIITHELUVEELIZHES KER
D"EEMNRZD

AYAT—)LUTDBRED AN X LEBA~NEBL

8 cases

%

P ™
& A g

Data SIO, NOAA, U.S. Navy, NGA, GEBCO
Image Landsat

Google ear
C

Path : 59 Ta rg et
Frame : 2840

master :  2010/05/25

slave :  2010/08/25

Bperp : 184.0m

offnadir:  34.3°

DEM : GSI10mDEM

139.6" 139.8° 140°

) do1 3km
WREF setting 320 x 280 g0
’ ?/‘b 2400
| d02 1km 2100
20N 304 x 304)
1800
15005
120()%
900
] 600
35°Nj—— P 0

+ WRF-ARW ver3.4.1
» 2 domains, 2-way nesting
o EAME-ZRE ~ JMAMSM + NCEP SST
- s T—% ~ GTOPO30

PWV

(WRF)

First Guess
1km res.

Initial/Boundary
JMA MSM

+

NCEP SST

From
18:00 UTC
To
03:00 UTC

Precipitable water vapor [mm]

SAR obs
01:14 UTC

Simulation Results (EME£EL)

Interferogram

g

2010/08/25-01:15

s & & 2 3
Precipitable water vapor [mm]

139.4° 1396° 1398°

Precipitable water vapor [mm)

Delay calculation

. Ray Tracing
(Hobiger et al., 2008, JGR)

104




. dOo1 10km
BiE: WAL AT LADREMBORE WRF 4DVAR setting  “q4 5 8o

To improve the location of the convective system in WRF

MEPENHENEER

do1 THIHANELERL
_d()l 4DVAREFT

273 x 245

d01 4DVARIZ& B

.« MSMESADEERARATIE SRR

. 7-_9 [g] ﬂ: d01 4DVARM outputZ
do2~downscaling
° T R84

EXOICIN

o WY /NTAR) -3

ZE[R] f

-~ . d2DFIAET
WRF-ARW ver3.4.1 WRFEEAT
2 domains, 1-way nesting

MHE-ERE ~ JMAMSM + NCEP SST

- T—42 ~ GTOPO30

+ EET—42 ~ GEONETF3EBIET—4

T—ARME .. BECERRT—AERELCEREANTIEC
RYRAAH (BMEL O ETILHEREBIES H1E

- From
WRF 4DVAR PWV Initiol value: 1535 e
SAR obs MSM + SST

Initial time GEONET End time (WRF) 01:14 UTC

Observation time Simulation |

@ O + >| 1km res.

Assimilation window: 6hr no assimilation

18:00 UTC 00:00 UTC 03:00 UTC —

010/08/24-18:00

2010/08/24 2010/08/25

re—]
& 98
Precipitable water vapor [mm]

2
&

Precipitable water vapor [mm]

EMERT 2
% 18:00 UTC
H 1 = A I 2010/08/25-01:15 » . From
Simulation Results (R1{t#) Bl Model Delay Initial value:  52.00 UTc
Interferogram °=§ (WRF) 051/;5 fﬁrsc MSM + SST
§ 1km res.
%8 ‘ P 3 no assimilation
‘ PW g ]

. (. 2010/08/25 || &
38.4° ’ . 2010/05/25.01:15

PWV
2010/05/25

™
"
s
38.2" g
6 S
139.4° 1396 139.8° ! g
§ [des
o
3
03
3
2 g
£
[ ] atior
24
g nE
(Ho , 2008, JGR I
LOS change (cm)

=LAl E{E#&
iz

+ INSART—4T, BBV TRFANLGKERS

BMEIS&YEES T THVERAT. D7 FIVERBIZHEY, KT

FLHEEICEE | OL15 |
1 v ute | 25cmMLOSE L.
KYERIED =
« WRFEEBOD#EER, BALRRENIRIEZE DK
HOFBRICAY. LOALBREEALAIZ30kmT
NTLV=.
e 02:30
UTC

« WRFDAZAUVTGEONET F3f2 XA BETF—4
#RE. R, ARBOREMEBELARERIIZHEAR
THEIcBEILT-.

105



CEEBONESSEVWE UL,

St

AHE TRLVIZPALSART—4EPIXEL (PALSAR Interferometry Consortium to Study our Evolving
Land surface) [CBLVTHRALTLNDEDTHY, FEHMEHARMERE UAXA) ERRKPHE
HRAMEDHKEHRRZHICEVIAXANSRBESN LD T . PASART —2 DR A HELIRFE
EEBEVIAXAIZHYET. BT ICIEE LHIEBRICED10mAvL A MERE T 52 BLEL
f=. MSMT—4, REL—4 —F —2[ERP AL EFBERARAN T —HITLTWET—5%H
FAL %L 7=(http://database.rish.kyoto-u.ac.jp/arch/imadata/). F1=, E £ b EFRDGEONET RINEX
TARUBRRABERET—4&FMALELE.

106



g
Wb (2 F (TR ERE R T B) InSARBS TR BIRHT A KT — LEAS . B BAEAD

B DR B ILE I 5 1 2 BRI Z B DR BBl DAL,
ok B —TUALEEZSNENEDN ..

GPS(GNSS)ERRI&InSARBF RN RFTEHAA B HEDIDHRLY,
KRIEMNYT, BANBHTSHREHELEL.

SE R KR g,
= HIS— R i Tl (1000mEANTH) ESLTHIB DB ENTHED,
CNEESLELDD .

DD REES ETHEMHD BN INSAREHE

rscosee| East: 1998-2006 20071104-20101112.
A West: 2002-2006 L R#E. Path 410, Frame 710-720.

Bperp 304m.

E +#h ERRFE1TS50m DEMEF.
BRI 1.

8" HEBHETE, KKBERE, (8ramplRE,
Ohzono, et.al. (2011) 2THL.

] ol OREA RS (L)

WEEE S,
= — BRSBTS
(ZVOEHENDLEZEIZID?)
(=2n) ALOS (+2x)

INSARFF 2 5| 24T PSESBAS

. Date Bp(m)
Ps}f (permanent/persistent scatterer) Ferretti et al. (2001) ggg;gg;g 51(;
FIEDRE L = AEELREES, E kg 2

20071104 -
s 20071220 -
SBAS}% (Small BAseline Subset) Berardino et al. (2002) 20080204 -
—L2 T E \ 20080321 -
AE—LV RO RVWFHEBRERAWVS (), SR
20080806
20080921
20081222
StaMPS/MTI (Hooper et al., 2007) T, > THf= 2UoR0e,
20091225
o) ANV T < CGH|#h 224 E - 20100209 -
SOFENINVEM =D TCRIMFE S TEEL) . 20100327 -
; < 20100512 -
GAMMA+SBAS(Berardino et al.2002) THA2 > THT=, s
20100812 -
20100927 -
20101112 -
20101228 -
20110212 - 3000 . . . . . . . ,
01/01/07 07/01/07 01/01/08 07/01/08 01/01/09 07/01/09 0100110 07/01/10 01/O1/11 07/01/11
YY/MM/DD

P HRHOT PO RFHOE 7 V2B 5

orr GPS »
dr=di—d} =a;+bx, + ey + filn,

FHERLBEEHNENDOT, FHEECOVTRHIE.
EHOEERERE S DGPST—44 %5,
EBEEEELELD (WENSSEITAEL)




GPST—%(2004-2010) 53R FEHRES (NHF)  LOS (mm/yr , "
B ( ..... Sl 5) .......... RE fié“' .......... LS (m/yr) StaMPS Multilook SBEGPSTHIIE (—REA %) [Pl
K5 : : : LR Sz ~
S S Ay - i&ﬁ?&@*ﬁﬁ@'h‘:iﬂﬁbbb\... "
: < : %
: : 6 36.9 SV
36.8 'ﬁﬂﬂ ﬁf &y ¥
& v : 4 36.8
P | S - - - : - %
386 SHOK 1 oo gw mw [ ] ' -3
o NIRE i 5 0 36.6- -
] : p >
G oo HMAC M " 365 e bt 2
H¥ e 2 HGDN : ’
3640 SAKA M'\\‘JNM.___' Whﬂﬁ:(‘gyDO o | E 36.4 R 5 x a0
KAWA JBI o KAMI : 3P z 2%
P ' il nkE 86 36.3 : 4
©INAK D o KMTK : -
362 ke L EURURRS L IDAR TCHQ...... 362
: ERo: o : : : : . — —_ J—
36.1 . i TKYM ; . i ®les  WHBEIETUSVYTIS—2 ? s
136.9 137 1371 1372 1373 1374 1375 1376

. 20080321_20100821
GAMMAT F #54L3 > SBAS (Berardino et al.2002) :

fAlZP>TLDDMN, B 15,

FLDIF, BOEI-TEMIETSH ! !
5. REMOBp/NRTLAELSLN LS RIIBHTL v,
2000 | [ ]
1500 |
= [
5. o000 °®
§ 500
2 [
500 [ ]
~1000 [ ®
CTI CTI Tooror Tomor
Date

GPSIZ&AMHIEIZDLNT

GPSTHhFEbL R ZE—#EICHIEL THRULVAS,
EEDNTITAIZZLLD T, SFELLHELY,

FHEIREDEMA LU R EESIRFHEEZ KD,
EERTFELEIRET S (FLURESTFIL),
ZDEGPSHIET HDMRLY,

(HBHE, —EGPSTHIEL T, FEMIEL.
GPSHIERNZRLRELT. BEGPSHIELTHLRLY, )

B E D)y TLIENE, SELLDEL,

136.9 137 1871 1372 1373 1374 1375 1376

108



ZEIRTFMIE (ST ERBFITROT,. VTR
f#i1E BT R IRTER N EFHIE

001 3
0.008 3¢

0006 36.5
0.004 36.45

0.002  36.4

0 36.351

-0.002 36.3

~0.004 36.25)

-0.006 36.2]

-0.008 36.15

-001  36.1 glegeral b
137 A )

xxxxxxx e ———

g
e

FEDLESERDRE

InSAREF R F AR AT THRE)I - 25 D HREREIHZ RDT-,
ERMLEBTNIERES-EREND,

I DESRER S (EET THEBRLDEMTHTE -BRETRE,
O, DEMESUTIERIBIZHEEL, SV TIERLET .
ZSWIEEX L=, HO-OTGPSTHIET %,

PEZE VR EI2TS (EBEI)YTT D),

“Noisy IRV [EBMABIETEH(—FEEE?),

cRIRRIRE(XGPSIC KD IE TR RIELENES A,
GPST—AMD L TP IREITER !

* B2 QEFERANVTETSEGEFELGNET A,

109




SARDYHIY AL
ik N BRI FE O R :
HEORBLESE

RRBEB BR %2

=2

de
=] SR

ALOSMER{Z1EEALOS-2, Sentinel-1a%s:
EDITHETF

ALOS Next Generation®) &
4B B IZ A BPIXELD;EEN

REMRDREZ !

SAR Roadmap (X-Band und L-Band)
Mission 2008 2010 2012 2014
—

2016 2018 2020

TerraSAR-X

TanDEM-X

PAZ (Spain)

TerraSAR-NG
(WorldSAR)

2022

HRWS

Tandem-L

Digtal beamforming with reflector

A. Moreira (DLR)
presented on July 27, 2013

future generation
missions with focus

Muli-statc SAR, formation fight on global monstoring
dynamic

processes.

Tandem-L

/ -~
FA P
20125108 M ELMREORMPICRE. SMNEF X, MeL2MEFH2021E

o HEBRFFHT RRREL EBIETHHERE
BB AOFUNTEE

201212 : RAM KA OB EARER(ICHHE—FR.

QS;G}E WREEHPEEXROSMPICRE. BESFISENT—~SMELI7E, HEORXE

201346 7 : [ SRR P H 5 3% (3722 7 SIS B 22 I8 18 S 1R ) IS B — 1R 4R
20135 7R a7 &M

2013%8A KB EH R KM

20134 10A : ik

2014F2 7 : FRR(ETVLTRRIELT)EH

201457 B - HEHREHD

PRI 2T
(RRBEHERE) OBE

1 By
MEBEXITHARET IL—TICLVRESH
EEAEDZEMKEDRE L -FBIEIZDEA
I T=TER R BRI DL T, HRFAT OB
RAMOERFORMERLTRRSE D,

AT RSB 2R
(ARBEERE) OME

2 ®R

ROWTNMNIZETHIHARMBETH>T. HELTHEET S

BEHOMRETERSNIHART L —T DFEHTEEDT

[CPEELDEHTIKEDR LER S EITKY., EFHM-BIERLE

MARDEBRNHAFTELLOD,
SHEMREICLAHARA TR LI RANRE DRI
&Y. UEHARABOFAEREBIETLO.
EHIEMABORREIERL T RAAREDOHEISEY.
LUSHRABDOEELZBIET LD,
%-:aﬁr‘u%\;mm:uwemxmﬂz-E&eﬁsﬁmguﬁzéE;s-s*

LEABOHEDRERAMEDAR AL DHAEDRRICKELK
EMREL5THD,
FMOERHNBEFOBAN LR TEEZTHAMN, HAEISHLY
TIALBITEY, LUEBEHOERIHEBRDEEELHELS 55D,

PRI BT R
(RRMEEERE) OME

3 BHEHE
o IHARMBIEDOEHELIEIL. EEEL-YITFHAMMEMTE

=0

4 BIRIAM (FRISERE M)
o SERM(ERUNOHARBAMDISHE FEEITFSELY)

5 BEEFERNORE
o [SEICELTIE. IRIABEOARICELL. BEEEFLTS
RREIAX-ftE(Att) I MBI TEY TA-BT ),
TAft- £ BT T A-BI-EWihowsd 1D
BIR AH. MBI TOWTIE. THEMREZEIMEF NI
DIENLEFRMNENER DN HX 5% 1D RIFEHER,

110



B ™ XT R 57 FF
B - RHRDSARTIE, ChETRA LG, HER - KL - Y - 5K
- =P 527 c :
FADONRZBDEITELTETLND KEIE- G B (HhEA>C02 BRED)

SART—AMNLELATOLRIZEET BIE . . o
FEREL. BESBOHRETYE IR BT LPELEORENL)
L—& T (H DM

AR EHE
GIS- &7

GESSOE i uh Wt Ze AR ()

© MIRERERRLEZATRUN. TITE ) fﬁ*zg%&*fﬁ.iﬁﬁi“:‘;iﬁé%ﬁ?;+m@m»
FEahigIEDIT5, THE A
e HARRZ - AREHOMEIZHE LN THEX ° MR ERIRZ (RILX)
S0BFITRTHNAN—Eh TS, o FRATEAIL: /B (TSR
® J(—ILRHAREDBAT VT HPY AT, o KRG AT RE (GARSKH)

o KHhBE G- Al) A £ 5 (LX)
o KHhBE (5K -KER) - RIEA (LK)
* ANRAEFEYE: N)IE— (RK)

HWRAMBEOE=S) T FERLENTARORSA

° A MBROEMZBIZDSE - HH OO OSAREMITH AN DR, BT FEOHR

BO1 XM
oRuE

B02,03 XigM
N osmosw

BO4 AMEEMME
© B - Wil NN
®

ORERFELLOTR.
® #TAY)

o IAYDEOBREE SUVHRMAICEDHELCKR GHRE - BAER) (<5 1T DRI
(REEIE)GL  BRMLRREEN S, T2 R, RS THHRGE . LV
FRICHELEAFROFIAE, B/ SA—2HHOE=HOHLVFEMELBIET.

© I KE
o yan ARHOEQABEEE

FROEARRCTR. DWE. XH=ELER.

* A02 SARE] ()

AO1 Zia M

SRBEMIT
RROMRMHSOMLER
BN AL R
Foi
© SR FINE
WE AR5 WU
EEFRHSHRIUNTS,

AO2 W HFikME
FAREFEORBP
AIIRLORAILWE
AUAMIFZAFLDR

et TSR, *  B)BARRRESART —2Z MLV ERDHEMEBE DR
*  BO1)SAREAMEEA A= J (& DA RE T O BHHE:E D AZBY (KRHE)
o  HEHRHOHEREEZHAL, SARERH,SBON L5 D REDO T RERED S0

KEHELEMRERBORALLVIRFA~NOHAOHR, BHEPOLEF
HBOKELBHBONMEBELFERAFTBNOBAOHRETS,

o BRHOMRICESOVTHLVRITFE- 7T XLMRETS.

* B02 SARIZEAHTIh= () D

¢ ARIMFOHMERRETAL. MR- XU F 53 REER OB ERE
T30 DR DR - KILT K FOYIRBIEEHTE T 5. AREEE:
~YFDHREEWES BT B 73

BEMGR

o [GEMH8T.ETULINER18., FIRHES
* |ERI50% LT

o AR

o AHARBEIE EFTELETFFEDAIBEICETINDS
BHERES BBIOL —4 —(SARZERV-BAIN S, HIRKE
DHRRIGEBOCEBZEELCE=F) T T HERRRE®
VAT LEBOEEETV. ABMLEADT4—R v I%EE
IR RBEIBEOMPLELEDLSIET LN THD.
FHAAZELL. REEHLEAKETOBETA-BE
gﬁﬁ'é?m HEMEVLEEDBNT—ITHILERDOLN

111



° SARETOZ DG AHRISHENSFET DA, RHAR
FRIRIET — 2D RALOET FEDREMLE EICKY,
TLAIF %[ LIELTND. FT- BB FEDERFE
MIFPSAREMRIC OV T, BREBZEBDHEDRER
EDEFMFRENRRTELDNE D RAHZBFEIC
RYCENEFEND.

o {5, RIEBMHS PADSART—2FIREEMNERICE-
TWAEENHY . FTEHREOEEICLHERNR O
BENANDBRENRLGE . FrEfiAge L TERREZLY
BREICTAREADHDLSICEDOND. F-EHEHTE LT
PEAOERIRINDEENLETHLILEDERELH >
=

ERIARERSAUb
o BURIRHEEBENDHE
o B R#EADEIM
e HEEEEF
o RMEMDHAEANR
e HEBENIT SV a7yT

o NERIRTR

112



	表紙
	口絵図１
	口絵図２
	口絵図３
	口絵図４
	口絵図５
	口絵図６
	口絵図７
	目次
	1. はじめに
	2. PIXEL の活動内容
	2.1. データ共有
	2.2. 解析ソフトウェア講習会
	2.3. 研究集会
	2.3.1. 成果報告会プログラム
	2.3.2. 成果報告会参加者
	2.3.3. 成果報告会スライド集

	2.4. メーリングリストを通じた情報交換

	3. PIXEL 参加機関が行った研究の概要
	3.1. 平成24 年度
	3.2. 平成25 年度
	3.3. 平成26 年度

	4. 成果発表リスト
	4.1. 誌上発表
	4.1.1. 平成24 年度
	4.1.2. 平成25 年度
	4.1.3. 平成26 年度

	4.2. 紀要・報告書等
	4.2.1. 平成24 年度
	4.2.2. 平成25 年度
	4.2.3. 平成26 年度

	4.3. 国際会議での発表
	4.3.1. 平成24 年度
	4.3.2. 平成25 年度
	4.3.3. 平成26 年度

	4.4. 国内学会・研究集会での発表
	4.4.1. 平成24 年度
	4.4.2. 平成25 年度
	4.4.3. 平成26 年度

	4.5. 卒業論文・修士論文・博士論文
	4.5.1. 平成24 年度
	4.5.2. 平成25 年度
	4.5.3. 平成26 年度

	4.6. 地震予知連絡会・火山噴火予知連絡会・地震調査委員会への資料提供
	4.6.1. 平成24 年度
	4.6.2. 平成25 年度
	4.6.3. 平成26 年度


	5. 特定共同研究B（2012-B−01）参加者リスト
	5.1. 平成24 年度
	5.2. 平成25 年度
	5.3. 平成26 年度

	6. 総括と今後の展望
	別紙　成果報告会スライド集

