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Temporary Seismic Observation of Aftershocks for
the 1997 Northwestern Earthquakes in Kagoshima Prefecture
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Two big shallow earthquakes occurred in the northwestern part in Kagoshima prefecture.
The fisrt one with a magnitude of 6.5 took place on March 26, 1997, and the second with a
magnitude of 6.3 occurred on May 13. In order to reveal the detailed aftershock activities, a
temporary seismic network composed of 12 seismic stations were deployed during the period from
March 28 to June 19 in the aftershock regions. One-dimensional P-wave velocity strcuture is
estimated by applying an inverse method to the observed P-wave arrival times deduced from the
well-located aftershocks. The hypocenters of about 14,000 aftershocks are precisely determined.
Preliminary results obtained by the seismic observation show that (1) aftershocks accompanied
with the first main shock are distributed on a vertical plane striking from the east to the west
with a width of 2 km and a horizontal length of 20 km and a depth range from 0 km to 10 km,
(2) the second main shock has a ’L’-shaped aftershock region with a depth range from 0 to 8 km,
independent of the first aftershock region, and (3) a horizontal distance between two main shocks
is only about 5 km and there is certainly a seismically inactive region with a width of 2 km
between two aftershock regions.
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Fig. 1. A map showing locations of seismic stations. Circles and squares are the tempor-
ay seismic stations used in this study and the parmanent seismic stations belonging to
Nansei-Toko Observatory for Earthquakes and Volcanoes, Kagohsima University,
respectively. Stars indicate two main shock locations : the right is the first main
shock on March 26, and the left is the second main shock on May 13,1997. The x and
y axes in the figure are the Cartesian coordinate system used in the following figures
(the x-axis directs to the N100°W direction). A contour interval is 200 meters.
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Fig.2. A graph showing the available number of temporary seismic sta-
tions during a period of the temporary seismic observation.
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Fig.3. Frequency of aftershocks with M > 0 every 6 hours detected by the
temporay seimsic stations. In each graph, the upper part is for the
aftershock region of the first main shock, and the lower part for that
of the second main shock.
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Fig.4 M-T diagram for the aftershocks. In each graph, the upper
part is for aftershocks of the first main shock, and the lower
part for those of the second main shock.
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Fig.5. One-dimensional P-wave velocity structures esti-
mated by applying the inverse method of Crosson (1976) to P
-wave arrival time data deduced from the aftershocks.
Thin lines show the results of each inversion. A thick line
denotes the averaged velocity structure used in the
hypocenter determination.

Table 1. List of the temporay seismic stations with P-wave station corrections
estimated by the inversion.

Station Latitude Longitude Height P-wave Period of seismic
Code (deg) (deg) (m) Corrections(s) Observation
UTKB 32.0321 130.3291 240 0.05 1997/3/28—6/19
OKTN 32.0225 130.4143 200 0.00 1997/3/28—6/19
HNST 31.9639 130.4536 150 —0.01 1997/3/29—6/19
TRUD 31.9953 130.4910 170 —0.08 1997/3/29—6/19
OHRA 31.9649 130.5372 240 0.08 1997/3/29—6/19
TSRQ 31.9994 130.2828 160 0.06 1997/3/29—6/19
TDAQ 31.9310 130.3367 280 0.00 1997/3/29—6/19
SROQ 31.8965 130.4200 100 0.00 1997/3/29—6/19
HRSE 31.9268 130.4884 170 0.15 1997/3/29—6/19
KSND 31.9612 130.3968 300 0.04 1997/3/31—6/19
YKZA 31.9527 130.2936 250 0.00(fixed) 1997/4/12—6/19
UETK 31.8904 130.2990 60 —0.06 1997/5/14—6/19
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Fig. 6. Distribution of about 14,000 aftershocks {(circles) during a period from March 29 to
June 19, 1997. Crosses are the seismic stations. Two regions enclosed by two
rectangles in the X—Y plane are used in Fig. 7 and Fig. 8, respectively.



1997 £ R BRI ERE OB S BB 93
km, 18 1.5km, B E 4 km~ 9 km OEHIZ bz > T 5755, MOREHD L 5 BB L EHRDH &
WIEND, BRELAREROGHE LTV E0IEETH S, 32, BIEABIBIAENSE
BHICE, BLPICKRBOREL TOLWIE2 km I X DFEESEEL T3, KFFETIE, To0E
REFEBASRICLC 0 Fig.6 0 Y#N 75 2HM) %8 1 ABOREE, B+ S2ABNE
BEE L7,

Riz, BRESHEFMzA B0, Fig. 6 [TRENTWE L5 Y Lo X #icii->7C1 km
BOFHENICEEN2REBENHMA% Fig. 7B LU Fig 8 1cRd, X—ZiE (Fig. 7) ofklls Lo
MicBWTHL2L LI, F1IARAEOKBERREAEB THFIIHHL TN TEEL, RED
EEBYVREINTHEZ bbb, H50E, REEWNICEWT, BEAEREFREEL TV
WO H B Z b b, S, BIABMMEBEL T AHIRTIE, B 1 km» L XBORS %
TEBOICRBENFEE L T WIE2.5km, £ 10 km o5 L 2805 D, ABIAERIC 2 DHE
BOBES L O BN EERBRL TWEEEZLNSG, T/, HERVICBWTYH, £ 2EREN
EY5EA8TIE, REMFIZEAETEEL Ty, FEELEmE, Y-ZkmE (Fig.8) icbBwTd
AHLNE, BT, Y-ZHE T, FLABBIUVE2ABORTT 2 RBHOBRESHHIHETH
5, BLERBNXELEMRICHET 2RESTMIL, HBEC L DIcRDLNE, ZOFEBRTREL T
LE2ARBORRERE, AHLEFMENI LN L, W OLDBROGESHVEE > TWwdEIicA
25. 36, ZogfiidwE (Fig. 8 n Y #MnEoKm) icrb 52, RESHORS D LR
B AP A LN, KRESAOEREH TIIERS 7km~8 km iz > Tw5,

VL. # =S

B ARRORBEBFEL, B - M (1997) &), MBOMLSIESMES S, IJITEEHEOK
Blck2EMHTNT, BERASATITINMIETLZLNTH S L HEINTWS, 3, FFR
TRENLREN EARBOMBEBREFNNTH D, 72, AM -4 (1997) »3EFL T3 L5
I, FE (199D ik, 2/ =Fa— FMoOBMBICHT 2 EEHLKIEOERE S (km?), KED
£& L (km) toici,

log S=M—4.15, log L=0.5xM—1.9
DEFREH Y, B1EAENOMGE.5, KRESMHY LHEEI N LW ORAE 20 km, HFAFHE 200 km?
i3, 1T ERZ2WEL T3, L Lid s, REEBONMIC BT 28BHHOE 23 17 km £ (1
i3 170km?) TH N, ZnfEE ERICKRATEE, BoNBEMIZ6.426.3ThHb. Lioh-T,
REBETREENOMGE.5 IV ET/IEHDEE KB, KRiZ, BLARBIOWCRBRICERT S, £2AE
DFEEHEERI, B M (1997) 2L, BIEABORLIZEACHELLNTHDL I LHEIN
T3, B2ERBEZNCHE > TRE L LERORES & DEHINIEREREEZ (42 5. RE
BIUE 2ABOERRESRE KFEHEICE0.1km, BEXHMEIZ+£0.2km) Z+32/hZnaT,
Fig. 72 Fig. 8 2 5 507 & 9 i, BB OBt E & L T8 2 RZEF, BEFMICHA L TWEE
BHLICHELTWEEEL LMD, £2T, RESH» LHEEENIEREHHIOMEHE X 10 km,
W& 80 km? % ERicfAT 5 &, M3, £h ¥, 5.8 6.1 :KdDLNSE, ZNbLDfEiE, 24
BOM6.3LN/IELMETHY), KEHAOREENATHE2AEBNOM 2232 Si3#L v, Lz
WoT, ZHMG6.3 2T 2dicid, #B2AERERC, BB IIEESMOMEE Rt
L7228, ZREHBLBIRICH Z2EHICES 2 REBED RRICEI 2D T v & »w ) TTREME A
ZHb, ZOBE, F2HEREEBROBICEVLIABEBOEZRS kmETHY), HEFHOL
BHOER2 10km tmzsE, £F15kmict s, BT Mz ERED 62640, 85



94 oA ER- G —E-RE REowK 0 -ERE-D- 47 MR- H-AR RE4E A2 RR B-TER-ROBE R-EK ¥

30
t
X N
N
0
-5 &
N
10
t
x N
N
0
Ny
N
10
£ i
N
0
L5 &
N
10
30

Fig. 7. X—Z cross sections of aftershocks located in
the sub-regions I to VI divided by 1 km width
along the y-axis as shown in Fig. 6.
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Fig.8. Y—2Z cross sections of aftershocks located in the sub-regions A to J divided by 1
km width along the x-axis as shown in Fig. 6.
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