HOE OB R AT & O
Bull. Earthq. Res. Inst.

Univ. Tokyo

Vol. 82 (2007) pp. 361-368

BESARF—YDESFHICKBIEEFEMEBICESHR
HDEENNNY —

ZAR(E Ty
(B HUBR AR BT

Surface Deformation Patterns Associated with the 2007
Noto Hanto Earthquake Detected by Satellite SAR Dif-
ferential Interferometry

Takumi Onuma*

JGI, Inc.

Abstract

Aiming to understand surface deformation patterns associated with the 2007 Noto Hanto
earthquake, differential interferometry was performed using ALOS PALSAR data acquired on 23
February (before the earthquake) and 10 April, 2007 (after the earthquake). Displacement in the line
of sight (LOS) of the radar was mapped through processing steps such as generation of single look
complex (SLC) image data, registration of two SLCs, refinement of baseline, and phase unwrapping
of differential interferogram. LOS distance after the earthquake was found to decrease in the WNW
direction from the Anamizu—Notokashima area, and the maximum reduction of 54cm around
Akakami—Kitawakisaki area was analyzed, as well as the increase of the LOS distance up to 5cm
in the area of Minazuki through Nishideyama area. Contours of LOS displacement show a pattern
like a concentric circle centered several kilometers away to the NW of the Akakami-Kitawakisaki
area, which is concordant with the location of the epicenter reported by Japan Meteorological
Agency.

Key words: ALOS, PALSAR, Noto Hanto earthquake, Differential Interferometry, Surface displacement

[FL®IC

7T—%) ZHOTES TR ZER L, HKmOZLH)

AR, R SAR 7 — 4 WL R AREE 50
AR S TR B S HES ST &2 Lic kD,
HAIL T - KIEB IR EDE=5 1 v 7%, HERTZRD
EALORAIEIT, HEEHEK SAR 7 — & O T HILEDL <
ThNbdEHIciE->TxI BlA I Ozawa, et al., 1997;
Tobita, et al., 1998; Nishimura, et al., 2001; Tobita, et
al., 2001; Yarai, et al., 2004; Ozawa, et al., 2006 %), &
HWTIE, 2007 4E 3 H 25 HICHA: L 7o [SFRK 19 FEREEH
B | 1Tk > TEU MR ROEE) ¥ & — v Z TS
A B, BFSTHE—O LNy FigREER SAR
V¥ Tdh b ALOS PALSAR D57 —% (LI'F PALSAR

NG — YV RFHINCHYE L o0 THI%GT 5. 1k, KRt
THW/ SAR FHLEOHFED S 6 * 2 Lic b DI
DV, SAR FHALEICHE L TV LEiE 2 E
L, sZICEEsfaief L.

2. EA>—% & SAR HIEBHELE - THUEDOHE
(1) #EFEE vy y a7y X:SLC)
BaEnE
{fifl L7z PALSAR ¥ — ¥ O#E %% 11T~ d. PAL-
SAR ¥—7%13, v~ 10 7047 &2 (BHEH - B3
BT v & =2 5 AF Lo, SAR B FA L -

*e-mail: onuma@jgi.co.jp (FT112-0012 HHEECHXKIE 1-5-21)

— 361 —



PN

ERTFHNEROY 7 v v = 7L TR, BiE %on
OEMY 7 b9 = THFELET 5, T TiE GAMMA
H (24 2) 8oy 7y 27 (LT GAMMA) 20
7z. SAR BAELH O —fiysmn s LT, Fy 7
S— T vEFad T AHMEE, Ko7 —BEROH
B, LY VIERRY, A — b7 x — 5 2 (MAHBEERIE),
TYVTRENEEWI R Ty TMEZOLNS. SAR F—
Y OMBETE, Fv 77— OREE RO TEET
H 3. PALSAR ¥ — 9 D X DI, T DOZEALHH[§DOER
Mk > TRAMTH 25613, GUINEfshizy 7
FY2TICEDNTA=FEE (F7 4+ =) THE
AT S &, TR O BRI DIHIA & 73 5 B A H3
b5, TITHWI GAMMA BEELTWA DI, =
TYRIA Y R=2DT 0S5 ABTHD, WEET
57— & OFRFEICIL U CHENEARS NS 2 — 5 FHEN
A[gETH 5. Fig. 11d, 2007/2/23 #iHl> PALSAR 7 —

]

ZIZOWT, TYRZAHAIC—EDA 7 v b EHH
TEitE L, LY YHRIOD Ky 75 —RBEHoEbEE
LTW3, 7Y<RAAMIC 2500 =3 —* &3\ d 5000
II3-DAX7+ky bEFELELEGAER, 77— -
ITBWTHLLRER, HLSMLITEF -5 & 3 ERGRE
ZAZ0N5IEOEMERINTED, =7 - LYYV
WTlE, HFLCRFVADBEOE &GOS S, T I THER
&9 5 PALSAR 7— 7 Bz 2 { GATV A0, @
Wy 75 —FEEEEE, SRS v, FTE
SHREPHIC KL > TREWEONEL L. —fFic, <=2
7 —Hg @O W) L2 v —THED Ky 7
S — IR DD, v 20 R U (PRF; £ 1
ZI) O 1/3 %A 5 L FHpBEohicd wkahaic
¥, SAR 7 — & QMR TIF T O T 1378 < iR
HAEDERBICEVWTS, FESSETHS. I T,
Fig. 1 ® L v YD 5,000~10,000 D #iPH A3 eI % %

LY

Table 1. List of PALSAR data used in the study.
Acquiaition . Off PRF
Granule ID Date Orbit | Path | Row Nadir (Hz) Mode A/D
PASL10C0702231327240801180000 | 2007/2/23 | 5769 | 414 | 73.8 | 41.5 |1915.0 |FBSH| Ascending
PASL10C0704101327270801180001 | 2007/4/10 | 6440 | 414 | 73.7 | 41.5 |1915.0 |FBSH| Ascending

PRF: /%LR#RYELERE, Mode: ELRIE—F, A/D: BWEDIELE

Fig. 1.
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Doppler frequency change of PALSAR data acquired on 23 February, 2007.
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Fig. 2. Range spectrum of PALSAR data acquired on 23 February, 2007 and of typical ENVISAT ASAR data.
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Fig. 4. Differential interferogram calculated from PALSAR data acquired on
23 February, 2007 and 10 April, 2007.
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Fig. 5. Coherence map derived from differential interferogram calculated from
PALSAR data acquired on 23 February, 2007 and 10 April, 2007.
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