i FERIER S RO L —4 —(GBSAR)
RAW-ERBAISH &SR DRRE

20154 12H2H
ER21EE REKEHRATRT —RATES GREE S 27K-08)
K SARBL =0T HE - BRIBEE=AITOER

HAIE#RIAZ
2 FE FhEHA—



1. HE D E

2. &85

=1 T EERE DGR EI D RENNE L2518
FAIRIL - KBERIZETHE A
GBSARFEMDPS;E(A—HDDIT1=2FF)

=512 REBEED ORI EEID/NESWNE L 251
EWEEEICHITHEE
Repeat Pass;Z({R DIED )

3. REBITRAHEICRITT
R EHHRIZ & B ER

Jlinl

Alinl




1.#b EERERSRREOL—45— (GBSAR) D%

242 IBIS FL
A—H—:IDSHt ; N

2mOL—I L &7 77

& 2,

™

HABEI—a O




IR R U5 fRRE

- 3.10°
2.BW
BW =140MHz
AR =1.1m

AR

AT y)
ACR=—-R
2-L

R =2500m
ACR =11m

‘Ku N\ RELREG (B JELREL:17.17GHz)

-\ K:E 140 MHz

SEREIEEI17 mm
TOLRAARDEIEILE401E9EIL

- EURIREIPR (X 5-T R PR EE (BRI FR B (CE D<A —H—E )




T B EEERE(200m—700m) M SEEEIEEI D KE
WGz 5T

HRNRBRIEFHARARY /
HA T EHIA 24 OHFERE




ZI(mm)

REE(KAR)

2015, 6/25 10:20~7/3 9:26HZEfi

30 1 & x 2 7 IR .
| 4B8E (ERE I IIL D FL) DIy [ 8/29 7:32 p——
20 / B
10 ¢ -
0 -"Gﬁ ~ory ey = e I —Area |
‘ L RAFRL—E—ICiE —Area2
) —Area 3
| EE =t
I | rea 4
| N7 8B08T—42 —Area 5
;)\"’\\.
7/1 712 7/3 7/4
4
3 X X
2 K X X XX X
1 X X MK X
0 b I — 5 e
6/25 6/26 6/27 6/28 6/29 6/30 7/1 712 713 7/4

KABRIEBREERTT . BTEGDORELFICRYSRIERNEDSAIRENHYFT,



10

Z A2 (mm)

-10

6/29 FIDREATr—IVELK

8
6
4| —Area 1
m o L —Area 2
2 |- oy : —Area 3
. s g i e —Area 4
.1}, 5
Ty TR il v/ ~—Area b
2 M a2 W '-“'M
IAFTR: L—F—ITk
HKFE
6/25 6/28 6/29




_10 IR T Y N N N

—Areal
—Area 4
—Areab

14 hour

TSR L—F—hoHEnsd

6/29 0:00

6/30 0:00

FIEETADH?

7/10:00



IBISHIEXENLGEIT A E (PSEFE-HEIfHIEIZLD5—

798 DHFEHT)

Differential
Atmospheric
Correction

Last
Iteration?

N

MEIDEE

FRMT AR D $960% (L —H —EX E AT RE) M A BN fE 1S,
LRELT. RERDEEMRIEICAWSPSERURE)E
#EAR 23 H (coherence OSNRAYBL ., SItHDZE
e D DIEWNEFD,

V

[ Velocity & coherence

esFimation

1D Phase

unwrapping

| [

y

[ Classification ]

[

Residual APS

removal )

A4

Displacement Map




Differential
Atmospheric
Correction

Last
Iiteration?

N

- 1032 E DinterferogramZ {E>T. #EYIRL;EFIC
LUTREIETBPSEFILNTLNDET BPSEDEE
"EBH SN AEN RGN SPSEE-THIES

YRy

CDRUEEERMICE#R

Velocity & coherence
estimation

|

y

[ Classification ]

Y

4
N
[ 1D Phase

unwrapping

[ Residual APS

removal y

Y

Displacement Map

I8 : BEHT PRI D £ AN EICEHHIE
FADPS s ALY



E012: REBEEMN R EBID /NS ELIZ 5
ENEBEICHITHEA

— — >
SWEBEEOHRICHRIRASIEDH #
Yasuyuki SATOU,! Tadanori ISHIZUKA,? Senro KURAOKA 3" Yuichi NAKASHIMA 2 and Takanori KAMIJO
Deformation Characteristics of Unzen Lava Dome based on Long Range Displacement Monitoring
ERR VRO L 2014 INTERPREAVENT
1 Unzen Restoration Work Office Ministry of Land, Infrastructure, Transport and Tourism
2 Erosion and Sediment Control Research Group, Public Works Research Institute
3 R&D Center, Nippon Koei Co, Ltd.

Photo by UNZEN RESTORATION PROJECT OFFICE, MLIT, JAPAN



1 Current iIssues

M Detection of sign of instability based on monitored displacements
BmMechanisms of the movement

The Unzen Restoration Work Office, MILT has been monitoring the
movements and localized failure of the lava dome in order to ensure the
safety of the public.

*Surveillance camera

Vibration sensors

*Electronic distance measurements (EDMS)

*Ground based synthetic aperture radar (GBSAR)

2 Contents of this presentation

*Long range displacement monitoring by EDMs and GBSAR.
*Potential mechanisms of the movements of the lava
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AUTOMATIC ELECTRONIC DISTANCE MEASUREMENTS
(EDM)

The change in the distances between the mirrors
and the station are obtained with the two EDM
stations set at two different locations since
September 15t of 2007
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Dates

Change in Seasonal variation is assumed

to start on September.

Temperature (degrees)

stime

30 ~60mml/year (0.08 ~0.16mm/day)
Correlation with monthly mean
temperature can be seen

From Tenguyama EDM stations (2011/9/1 to 2014/3/1)
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Location of the GBSAR station: 3.2to 3.5 km from the lava dome
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Area of the dome projected by GBSAR
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Displacement 2013/9/1-2014/3/1
Aerial photo on 2008

From report of Unzen Restoration Work Office, MILT (2013)
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Area of the dome projected by GBSAR
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Distribution of displacement
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Correlation between the structure of lava dome and the distribution
of displacement
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