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Abstract: Detailed and accurate knowledge of the existence, form and structure of descending slabs in
the transition zone and uppermost lower mantle plays a key role in improving our understanding of the
whole Earth dynamics. Indonesia is one of the best sites in the world to obtain such detailed and accurate
knowledge, because of the high seismicity at all depths down to 650 km, and because a high velocity plume
in the lower mantle is reported beneath Indonesia. We constructed a broadband digital seismographic net-
work, called JISNET (Japan-Indonesia Seismic Network), made up to 23 temporary stations deployed in
the western and central part of Indonesia. To decrease background noises at the JISNET stations, we test-
ed several simple ways in Japan of seismometer installation. The noise level of the broadband seismometer
placed at the bottom of a hole whose depth is about 1 m and filled with sand is significantly lower than the
noise level of the seismometer placed on the ground. We analyzed the resolution of velocity anomalies
beneath Indonesia using synthetic arrival time data from hypocenters during three-year observation by
JISNET and surrounding permanent broadband stations, and found that the resolution of the upper man-
tle beneath Indonesia is about 300 km. This result suggests that the high resolution image of the slab struc-

ture will be revealed by JISNET.
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B L7cts, KREBRTRER k- TP~ MLk
BETT5, Wb@sra—)L F7L—L%fBEIES (L
W5, 1993). Ok S ixmEERERS X5 7 OAik
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W</ PV EER it Fukao ef al. (1992), Sakurai(1996)
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TV A EFN 2 RREUE T S h I EOfEREIT
BTERW. ZODRHNICES Lo EmREst
(e.g. Wielandt and Streckeisen, 1982) i X A5EED
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T&% (Noletetal., 1986).
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BHRHNZT -7 GGEE», 2000).
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BASBEOBELEBINZ 5 LD R FEEIS C ERE
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LWT 230 olz. D EOEREHEI, WESIREN
RE LT, TFREMRETACOWTETHTRE LT
BHAEE Lz, TomBEPH W ABEIRIEE BT
WEEREL, ZOREAY 70y 7 THARD THED %
k&L

3. 42 ERITICEITIHBESHRBESE

AV FRVTICBT AHEAREE L LT, FiNC
FELICHRBERORTICHE UABILTUTD 3 HR%E
o 7.

(1) B TaRER
2) B ERER

(3) EMRHRER
VOB M TREMNOBES T, —Z15mlUiR

b)

F1X a)BAHTREROFZERR (Borobudur HE&). b) B/ FREBROZERS (Kahang-Kahang ZHI&) .
Fig.1 a)Typical station condition in the case of underground installation (Borobudur Station); b) Typical station condi-
tion in the case of installation on the ground (Kahang-Kahang Station).
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RIBEHORELS EICERE L. KEBEM, AC L5600
BEL, Ny TV —ICEBRE LRED 5 WIHEERIC
Bz w5, BHRT —Fufi— R OZhZhIC
BHEINBH, WTNHEEBBIETH A, AC
PRERNLD b OENHES—RICRTIN TNy 7
U—IZ & O REEORB SRR TH S, TRHIRKIEIC
TGPS HHV, 7VFFIRBLOBVWEIMIREL
7z,

LS8000WD C X 24bit C50Hz Y v 7 ) v 7,
T2A-07 Tid 24 bit T20 Hz ¥/ 7/ U v 7 CELGEN %
ToTw5b. F—RiFF—aua—icgERIN/IHERHD
YA=NT)VHD KIREIhB. TON—FFT 4 A
{2 LS8000WD Tt 1 » H, 72A-07 T3 LAI—E
TPEIN, VWV FDOKETATICELNS. HD R
B, F—20H—OBERROF = v 7 7 ¥ ORSFESR
EECBIHERRAFTRE K LT 51, IR Thhid
FIC1IEREDOBAABREICLARTFAEELTO
& & U7 HEBHEERIEOERT, £Eoh Ty
— X EFLICHRTT-> TN 5.

Ve VAL ELNIT— AR X TN—FFT 4 A7
6 4mm Tape ~ Ny 77 v FHTD. CORMDI:

DY ANVEDA VW ERVTEKRETAFTAHIIC JISNET
HAOHERZZRBE L. N7 v 75—t 2 8E
BL, 1#%BAXRICED, B 1#E Y~ DIV F THREF
5. TR EFENIN—FF 4 A7 3BRIE
CEVRINBET —FNFICERIND. oV h
WEREINIETERICE, —FD7 x—< v MNER
RUOMBHEY 7 A VA= ENTBY, Yehlv
BV TEHTF—H e ¥ — LB EOBIERR %
Fry I THIEPIRETHS.

4. JISNET 8fI<fE

JISNET BE S & L TPR, 10 EEIC 23 KFEL
72 (M2, 1. INHOBUPEIEA vV FRVT HE
D ORI AR HECHHT HRNEBATED, B
BB OWRAZT T, WBELERZT HARCEINMA
DR SEND Z ERBETHSH. APFFRO & > i tiEk
AW EEN R CIl, BREABROEMIELER L, B’
HELYEBES LTHWALI EBEW. [V FRVTER
ICHWEREHEN LV M EEDNERHE TERb-
THRICBEZT 2HEFZBATES LS5, BEllEE A
VERVTEESE CRE L. B 600 km BEOFEH
WEZFE > TV MVEBRBOBESRERT O CIER
D OKPICH B EN/ R EE D DERDHH. O
IERERR 10° THRICET B2, A VIRV TE
O X OWRFEHER D D EREREY 10°12H725 A
VDB, AT 2 VEERBRERORmE Lz, J0O7:
DBERMEOZELE LIZB L Z 30" 2o/, IeBAT

#F 1% JISNET &=
Table 1 JISNET Stations

Code  lon. lat. Sta. Name Location Installation
BSI 95.296 5.496 Banda Aceh SumateraIsl.  On the ground
PPI 100.397 -0.457  Padang Panjang  Sumateralsl.  Underground
KSI 102.591 -3.652  Kepahyang Sumatera Isl. Underground
JMB 103.642 -1.633  Jambi Sumatera Isl. Underground
KOTA 104.858 -4.864  Kotabumi SumateraIsl.  On the ground
TPN 104.53 0.918 Tanjung Pinang  Bintan Isl. Underground
TPI 107.653 -2.757  Tanjung Pandan  Belitung Isl. Underground
LEM 107.621 -6.817  Lembang Jawa Isl. Inside

BRB 110.204 -7.609  Borobudur Jawa Isl. Underground
SWH  111.453 -7.474  Sawahan Jawa Isl. Underground
BWN  112.658 -5.851  Bawean Baweasn Isl. Underground
KHK  115.610 -8.363  Kahang-Kahang BaliIsl. On the ground
BKB 116.914 -1.255  Balikpapan Kalimantan Isl.  Underground
PTK 109.403 -0.146  Pontianak Kalimantan Isl. Underground
TARA 117.57 3.33 Tarakan Kalimantan Isl. Underground

PLK 113.568 -2.135  Palangkaraya Kalimantan Isl. Underground
PKBI 111400 -2.423  PangkalanBun  Kalimantan Isl. Underground

BMI 118.693 -8.540  Bima Sumbawa Isl.  Underground
PCI 119.837 -0.905  Palu Sulawesi Isl. ~ Underground
MNI 124.839 1.444  Manado SulawesiIsl.  Inside

KDI 122.619 -3.957  Kendari Sulawesi Isl. On the ground
TOLI 120.80 1.02 Toli-Toli Sulawesi Isl. Underground
AAL 128.195 -3.687  Ambon Ambon Isl. On the ground
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Fig. 2 Locations of JISNET Stations (filled triangle) and the permanent seismological observatories: FDSN (Federation
of Digital Broad-Band Seismograph Networks) and OHP (Ocean Hemisphere network Project) (filled circle). The station

code is shown only for JISNET stations.
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Fig. 3 Power spectral density [ (m?/sect)/Hz] (PSE) of noise part of UD (Up-Down) component of JISNET stations.
Station code and date used for this calculation are also shown.
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5. LT, ZORRID, BEBEOT— X R\ THIE
DfEN % 1T > e RFRIC IR I N ABEE ZFHE L &5 & v
SHDTH5.

&Y T, 1992 0 5 1994 0 3 F£MICISC (In-
ternational Seismological Centre) Ik X #17- mb>
5.5 DWBOEREFEL HV, BRIEH 0°-900° OREICH 5
BT A COREP W kU410, 660 kin R EGEE
LOBREOERZHEL CALT—& & Lz, 7oy
TJOKRKEII 1" x1°X50km & L, £5% OEERES
370y s BIKFEREZ Ch2k. Bl RTRER
% & | Ciasp91 (Kennet and Engdahl, 1991) &\ 7=,
BT EI R 13 15°S-10°N, 95°E-145°E, ¥ X 0-1200 km
THhbH. BHELAE LTISNET 23 BB LU4 vV FxY
TAHABLUCRLDOS BFEHBAN (2, N2) 52
7z.

Checkerboard Resolution ¥ O RN 4 1Z5R7.
< VR OREE DOE Fukao efal. (1992) 2ik
TRV S ORBERRE <, BLIRAIC LBV
EMEL RABEAICHS. CHTBRHIERO LIS EE
BHMEZE N 2ICLBHRTHS. HIZETHES 50—
100 km DER TR Y » VEBIUT 70V AEEZDR
UDFERT, DohLOEXERAOEERER P
FHEERSINTEY, BEEORVWERIIGEEINS.
ORI, WWARRATGEBHEAT T XD O BV
ey VIRHE L, Fukao efal (1992) Tii—MmEICHEEE
TEEEREREN TS, ZIT, APRICEV T
C OHIRDOEERE O 45 AT R HIBR A8 ) B BEEC &
AEEZ2 NS, Fukaoetal (1992) T3, HhU VA
VRO ZORIOBEER 700-1400 km 12 2—)L F 7)1
—LBFEEL TS EDICR 25, BE 700-750 km D
Checkerboard Resolution f## O R CldE U7 HE
BENMHENICERINTEY, <V MVEREE T
DaA—) PN —LOHRBPEVBEIHEETES
LD EEZLNSL. —F, B &1150-1200 km D
Checkerboard Resolution T DS R Cld e LK E

H2E Froh—R—FEBEBFICAVWE
FDSN 51 5

Table 2 FDSN station used in checkerboard resolu-
tion

Code lon. lat. Location

COCO -12.19 96.84  West Island, Cocos (Keeling) Islands
UGM -7.91 110.52 Wanagama, Indonesia

KPNG -5.02 11975 Kappang, Sulawesi, Indonesia

PSI 2.70 98.92  Parpat, Indonesia

DAV 7.09 125.57 Davao, Philippines

iﬁﬁibiaﬂgﬁﬁéhf, EBEOFFICBW T4
TrfEE LA Cx . Fukao efal (1992) i X hid
TI—IV FIN—ADERZ OB DEIITHHLD &
E2BNAHH, AER»La—)V P —LAERHOHES
RIEDERVELRRRTH-DIE, BEEPEATT
L, ELPaT-<V FUVERCRE LPP Y,
PPELEST—X L LTHWARBRERED WD T
L5,

7. BRIRAH

1998 4E 3 A 25 H - FfiE < (62.88S, 149.53E) ©
KEHE M8.3, X 10km) (PDE) A& I - 7.
ZOMWEDERK LG JISNET BEl S5 MG %2 M 5 KR
3. JISNET Bl Si3EHREERE 60°-80° 1T B L, i
BF—A 5 U 7T RKEBTE/2EA4 v FERERTSZE
A, COWMBOI0HOT I /SAT 4 VE—FMT T
BREY ETERS (5#) KU Direct Solution
Method (Takeuchi ef al., 1996) % FI\~CEFE L7=Bkst
FRER =51 (lasp91; Kennet and Engdahl, 1991) T
OBFEH R 6 ILRT. BENIHEBEORZ - 72Kl
O ELTWA. 1000 WH7-0ICR25L0ORB ST
B0, 1600-2600 HOEIEDO K ZWFES LA U —FT
H%. PHIL600-700 BB ICKTWER, ZON
TRESR2ZV. BHBHEIR L CERmEE L D EL
FELTED, JOMBRO LT MIVAYE L CER
PHRET VLD 129X BEEC L 2RB L TWA.
% /= BSI COBPPEY OIRIBAERE K OHH5 LT T
H5H. COTEFIOBMENDEROBAHA / FEE
VAR 5 2 DA O TR 358 B MBI e, RIYE 72138
BEOBWI EERBLTWA.

JISNET C CRIR7TE0ORBAHERBERE (K7
207 - 7oA REOEFELEY (K8) LHRICEE
INBTEPRHERINTEY, SBOBENPPETE
%. F7- JISNET SBHl A3 EERVICLERGHA LT
WA —AVTHEDEFEHEINTED, ©F@A
OB IHGHE, [V PRV T OHRBEEOMEDOER L
METELS.
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Fig. 4 Checkerboard Resolution maps at 32 different depths from 0 to 1200 km.
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Fig. 4 (continued)
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Fig. 4 (continued)
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5K 1998 4£ 3 A 25 HD Balleny Islands region
OHWEOEE () &FE6NICREN/ JISNET 8
A (A). FREHoRTRT.

Fig. 5 Location of an earthquake in the Balleny Is-
lands region on March 25, 1998 (filled star) and JIS-
NET stations used in Figure 6 (filled triangle). Wave
paths (great circle paths) are drawn to illustrate the
wave path coverage.
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Fig. 6 Comparison of observed (solid line) and synthetic (dashed line) vertical component waveforms of the earthquake
on March 25, 1998. Observed waveforms are filtered to pass wavelength longer than 100 second. The station code, epicen-
tral distance and back azimuth in degrees are given on the right side of each trace. Time is seconds after origin time.
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Radial (R), Transverse (T), Vertical (UD) 5D is¢. G1-G3, R1-R7 B RTHEN 5. BIRiT 54.84°N, 162.04°E, &
X 33km, 7.8 Mw (PDE) T, BEREEMHL 75.9°CH 5. HIMEBEOR I > RH% 0 L LT\ 5.

Fig. 7 An example of surface waves recorded at a JISNET station. The onsets of G1-G3, and R1-R7 from an large ear-
thquake on December 5, 1997 at Kamchatka are clearly seen on radial (R), transverse (T) and vertical (UD) component
seismograph recorded at KOTA with epicentral distance of 75.9°. The hypocenter and magnitude of this earthquake
reported in PDE is 54.84°N, 162.04°E, 33 km depth and 7.8 Mw (PDE). The records are filtered to pass wavelength be-

tween 100 and 300 second. Time is seconds after origin time.

8. SHROBFLHFEINDIHR

AFHECTELNCHEER T — 2/ L, TICEN
BRBICDOWTEIEITD LB TFEL TN S.

(1) 3%ITP P, SERERS T, EHWEND
OBEZEP W, SELEREOERETARY, ZOE
B — 2 B RICER NS ST 0 —BRETY, BB,
TRV FVO P ¥, SEOREBERHEZTD.

(2 <VIIBBBRIUTHYV MVTDORATTD
FRt : RRMO P, SEEH AW/ EEARTO 1K
THEEREOBELYTY. A VIRV THBETIL40°R
COHME-BRASHEEEIERTE, f VFRVYTTO
BE 1000 km BEE TOP ¥, SEERERSEL®ENTT
HTEPTEL. FBBELTHAICOEADREL
15°E K ECOBRBBARETH 570, R FITE
A2 TR BEANEOREBEMRT LR TH
5. .
VBT ST 4 —ENCEWEe T VKRS B B 70D
(van der Hilst and Spakman, 1989), <@ 1 kT HER
BREBIZ)THN VBT 5T 4 —DI2 D OFIRPES

BHREHE S L TOBKRLED.

() BRBTORT7ORE BRI O IRR
WROWEHEN 21T\, ERHBLE CORERSE %M
LT B

(4) =V FPVAEGEOBRS « FmHbHE O Ekt
TO S-to-P, P-to-S B O %17\, RESED
BEw#EET A (e.g. Paulssen, 1988, Niu and
Kawakatsu, 1997).

INETICHREIN P ESS T 4 —ORR T, 4
VRV T OTICER<V MVhOSERERR & 1T—R
B LI W<V PVROSRERBSEET S L v
SR (Fukao ef al., 1992; Vasco et al., 1994; Su et al.,
1994) &, BV EWM<Y Fvh SERE LTTH<
VEIVCREEERAFET S EVWOHRT LEE
(Widiyantoro and van der Hilst, 1996) &5 T\
L. FEHZEL T, COREEROEBICE LIS
WRIGE L EEMEOD 2 PHRU S BEERE IRt
TEAH. FleA VvV FERVT TIIGEE 800-1000 km i
TEGERBDH EINTWA (Niu and Kawakatsu,
1997). COWMETIHERBEROT LrRDSITW
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Fig. 8 An example of core phases recorded at a JISNET station. The onsets of core phases from an deep earthquake in
South America on November 28, 1997. Branches of PKP, pPKP and SKKS are clearly seen on radial, transverse and verti-
cal component seismograph recorded at KOTA with epicentral distance of 160.5°. The hypocenter and magnitude of this
earthquake reported in PDE is 13.74°S, 68.79°W, 586 km depth, and 6.7 Mw (PDE). Time is seconds after origin time.

VR, REBEIOT— & 5 b Z OB OZEERIIA
DRHRCTELRERLD 5.

AV PRV T 3HBEENRBHCHAERD E D {TbN
TWEWHIRTH 5. ABENIC L - C, BEASTOT
<V FIVANDOWLARBZFRLSMCD, £V FERVT O
WK - <V PIVOREBFEREREORHANEL Z &1
BTEHLTHA.

BE A VERVTKEFDOARZ v TRIED, £ DK
ZICBRBEERE, RSFICHRIWZEE L. [EH
FERTCOBENCEE L, #rhRE SO IC D\ THigEk
WOMEBEREOHB NI E W EE L. EREOH
BETOEREXERP DIEIAEREZAAV PEWZEE
L7z, TCICELTELEH N LET.
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