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Abstract

Based on two earthquake catalogs for the Kanto-Tokai area - one produced by the Kanto-Tokai seismograph
network (KT-net) and operating since mid 1979, and the other produced by the recently developed nationwide
high-sensitivity seismograph network (Hi-net) - we compared differences in seismicity and hypocenter
parameters between these catalogs. The KT-net catalog contains data on 49,421 earthquakes observed in the area
of 33.6-37° N and 137-142° E, which covers KT-net, from January 1, 2001, through December 31, 2005, at
depths <300 km and M >0.0. The Hi-net catalog contains data on 82,746 events detected in the same range. Over
90% of events were microearthquakes of M <3. We compared N-T and M-T diagrams, earthquake frequency depth
distribution, minimum and maximum magnitude depth variation, frequency-magnitude distribution, and b-value
and Mc in each region between the two catalogs. We found that differences were due mainly to diferences in
detection threshold and station coverage between the two networks.

To examine hypocenter parameters for these catalogs more precisely, we extracted identical earthquakes
observed by both and directly compared differences in individual hypocenter parameters. We particularly focused
on the relationship between magnitude Mkt determined by KT-net and Mhi determine by Hi-net, which showed
systematic change with magnitude range. Although Mhi = Mkt-0.11 on the average, which mostly represented the
relationship of small earthquakes of M <3, the relationship changes with increase of M and the Mhi >Mkt
relationship holds for all Mhi >5.3 earthquakes. This magnitude shift varying with M is basically due to the
difference in both number of station magnitude Mst and their spatial coverage used to calculate mean magnitude
M, and to the different dynamic ranges of data transfer between Kt-net and Hi-net. To examine precisely the
long-term seismicity change in the Kanto-Tokai area by combining these two catalogs, it isimportant to produce a
uniform catal og taking these differences between the two catalogs into consideration.

Key words : Earthquake catalog, Hypocenter parameters, Frequency-magnitude distribution, Kanto-Tokai seismograph
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Fig. 1 Distribution of Kanto-Tokai seismograph network (KT-net, blue triangles) and High-Sensitivity
Seismograph Network (Hi-net, yellow circle). The 4x4 subblocks equivalent to Region B in total
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Fig. 2 Epicentral distribution of earthquakes observed by KT-net (a) and by Hi-net (b) during the investigated
period in region A (33.0-37.8° N, 136.0-143.0° E), shown by three epicentral maps with different depth
ranges at 0-300 km depth.
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Fig. 4 (a b) N-T diagramsand (c, d) M-T diagrams of earthquakesin region B (33.6-37.0° N, 137.0-142.0°
E) observed by KT-net and Hi-net during the investigated period with depth < 300 km and M>0.
Relatively long-term variations of seismicity seen in the N-T diagram by Hi-net (b) reflect the change
in measurement threshold of small earthquakes with M <1. The M-T diagram by KT-net shows no
events with M >6.0, while Hi-net shows eight events with M >6.0. This is due to the narrow dynamic
range of KT-net transmission, which causes maximum amplitude to saturate in large earthquakes.
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Table3 Meanof dM (=Mhi-Mkt) dMmean, its standard deviation dMstd, and frequency N in each 0.5
Mkt and 0.5 Mhi range for identical earthquakes in region B with depth < 60 km.

Mkt alfmean dll std N Mhi alfmean dl std N
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35<Mkt< 40 005 023 413 35<Mhi<40 010 015 440
40< Mkt< 45 007 024 154 40< Mhi< 45 014 016 181
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60 < Mkt 0 60< Mhi 084 040 5
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Fig. 11 Relationship between station magnitude Mst and epicentral distance (ditkm), shown for three M class identical earthquakes, I, 11
and Ill. Mst is Mstkt for KT-net and Msthi for Hi-net. Mmean, average of Mst, and standard deviation std based on Mst calculated
from the maximum velocity amplitude measured correctly at each station (blue circle) . Another Mst calculated from clipped
amplitude (black triangles) and station location of undetermined Mst (vertical red lines). The difference in number of available
stations N of Mst used to calculate mean M differ markedly between KT-net and Hi-net. Mst clearly tends to increase or decrease
with distance, as seen for earthquake | and I1l. The map distribution for Mst-Mmean of earthquake | is shown in Fig. 12.



B - B R IR (KT-net) & e 48 IVHE (Hi-net) |

(a) KT-net 20050620 Mmean=5.02  (b) Hi-net 20050620 Mmean=5.85

CRBRBAY DT DI — T2

J/! . \P"u_; 34 "\_,l' | | / L
g I + Epicenter -
(ﬁ J ]1/© Mst-Mmean>= 0.2 i
37 &i _ ; I 44° -} &4 Mst-Mmean<=-0.2 s
\}f J}/r- A :, % “!;' ;‘\_r"* s |Mst-Mmean|<0.2 i
: L e L% M : Not determined [
L 2 X : A 11* Saturated s
36° s ol [ 3 b : E
g I e T ST, T 2 1V -
.‘: A‘\'i_ i ‘}1‘ F ) T [
% ) T 'y i i
t':r‘\‘ -/M "“_"A'{-v-)' ¥ ﬁ\_{@’ & |
35° ;‘E p | a J‘;ﬁ&;" [jg, !
4TI 8 o :
34° F |
+ Epicenter [
1e Mst-Mmean>= 0.2 i -
33° a Mst-Mmean<=-0.2 |
m |Mst-Mmean| <0.2 T | ——— [
¢ Not determined 0 100km & [
* Saturated o 2 S00km gy
T ‘ T | | T T LI B B | LI S I B B LI B B I B B ¥ L L L L | T
137° 138° 139° 140° 141° 132° 136° 140° 144°

Y 12 Mst-Mmean @ Z28 5D 5 (Y 110 1 0)4*% %fﬂ\bifﬁ EgeST (F3E). | Mst-Mmean | <0.2 (3~ =
- TO™FOL, Mst-Mmean=0.2 & Mst-Mmean=-0.2 2D W Tid, ¥ @ICR Ut E3 0 218
= PYITENEN AT . KT-net ® Mmean=5.02 {2+ L Hi-net {3 Mmean=5.85 & 73 % . E?%ﬁ@)ifﬁé X KT
H A a7 45km, Hi 07 RN 51km Th 5.

Fig. 12 Example of geographic distribution of Mst-Mmean at each station (earthquake | in Fig. 11, near Choshi city,
Chiba Prefecture) , observed by (a) KT-net and (b) Hi-net. | Mst-Mmean|<0.2 is shown by constant squares,
while Mst-Mmean >0.2 and Mst-Mmean <-0.2 are shown by variable circles and triangles. Mmean=5.02 by
KT-net and Mmean=5.85 by Hi-net. Hypocenter depth is 45 km and 51 km, respectively.

FTD 95 ﬁj'L“l" AL Mst 2 5ATFLE 17z Mmean 13, £ Y 12a @ KT-net @ Mst 1% 22 5. TdH 573, Mst-Mmean
NFN 240 £ 205 TH 5. H|-net0)7'v/J§J:Uﬁ750)”‘ =02 (3 91) FAIEFR LD FES T, Mst-Mmean

& 73 Mst 2% T Mmean 3479 % /2, KT-net X0
04HE "I hfablzoTVWs., xy hEBHHI AL

100km ") @ Mst [T 5 &, FIFEW Ufe o Mmean

Hoens.

43 BWEX T ZF 2 — F Mst QL2 G5 EREEE
IER3

ST AL ST, KT-net & Hi-net ®% - 2D
M (Mkt, Mhi) &, 2O F3OFFICH DD Mst
t%ﬂ\?—ﬁtaﬁwﬁ 75%2 v hNHET, ¥ MOFES

TRoTHEE RS, S1E Mst O 2= Al & L
T '37110)10)M577X0)*‘“ﬂ§ o2WT, §&
T O Mst® Mmean/» 5 @ i = Mst-Mmean & & D' 12a,b
Zalle, 2OoY s, Bmxy NEOERALT MDY
L Wiy, 3 & 08 Mst-Mmean O 225 1 A% T ds 5 .

(f'lj N

=-0.2 (= frE1) 3 BT T B HE I N A S N
S, KEGMREVYPFULLEWA (F21) nE T o
T%Ww. - %, Y 12b @ Hi-net ® Mst % 693 4. D =~
iz A L, Mst-Mmean=0.2 (3 97) 135 -2 230~
Y LM ER TP IO T MR ETIZ, Mst-Mmean
=<-0.2 (= fa21) 12N Bt~ A BB UG i
CHEFHLIICE T D ENS O HIC | Mst-Mmean
| <02 (™ f5T) Ml Tnb.

MlEY 120 Mst 0 ZEE S 0 i, BLUY 11124
Lz 30020 Mst LEREL ORF O, 1)
- ARTH, WXy BT Mst OEBEARY & 20W S )
21352 &, 51T, 2 §FxvhTH, RAODH
(R EWE) EMIZED Mt QB REICH T 2 (28 3
KU AN TN RDHIE, AL TWS, £ZT,

Bim. \



S SR AT B B

—
[

4 695 2006 8P

o

=]

o

o

=1

E iR

AMst/Aditkm* 100 &

I
[=]

|

|

150

200 250 300

100
depth (km)

(b) 1.0 .
T r -+ KT-net
= T «+ Hi-net
x 0.6 p T
E 0.4 - 1
-
= 0.2 ( ! .
2 el 1T mm Sipeer
2
Z—u.z— T4 *
o 1 7 4]

0 1 2 3 1 5 6

M

(

=]

=]

=]

=]

=]

=]

AMst/AdItkm*100 &

|
=]

¢

14 m> gédm

HEEITONT, RROWS (3,
Ny Lo v

N

400

800

Nmst

PZ B TRDINE 2 DERD Mst &R
M(b),

BLO Mst O)Eﬁ'}”ﬂn ¥ Nmst(c) o
= 7&%9\5@%" 100km > D Dfa THAF (3 &3 §A KT-net, 73 &7 &A% Hi-net) .

5 Bz dlltkm 0 65 0% 5L AMst,/ Aditkm %, % B ®

¥ EWE IR Y, =0

Fig. 13 Slopes A Mst,” A ditkm of the relationship between Mst and epicentral distance ditkm, which are obtained
by the least square method for individual earthquakes, are averaged over for each small range of focal depth
(a), M (b), and Mst observation number Nmst (c) for all earthquakesin region B. The means and standard
deviations are shown as the value per 100 km epicentral distance (blue symbols: KT-net, red symbols:
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earthquakes. (a) Time change in Nkt and Nhi, (b) Nkt versus Mkt and Nhi versus Mhi. Ordinate Nkt
and Nhi are shown by logarithm scale. The number of stations ranges from 3 to 132 for Nkt by
KT-net and from 3 to 908 for Nhi by Hi-net. Nkt is reduced to 4 to 90 from the latter half of 2003.
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%‘(?ﬁ\m =y JE i e iﬁ@%’*?é@ M DF ¥ 2 flZDNT
@ Rydelek and Sacks (2003) & Wiemer and Wyss (2000,
2003)0))5@]10)*“&5:3 ST ons.

A THe o Jo KT-net & Hi-net Oy nr %, %
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According to graphical figure of b (Mc),

Schematics of cumulative frequency-magnitude distribution used to determine Mc and b-value.
the distributions are divided into types |, |1, and I1l. The

cumulative distributions are shown by blue lines and corresponding b (Mc) curves by green lines.

The cumulative distributions expected from the final estimate of Mc and b values are shown by red
lines. The method used to estimate is detailed in the text.
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A - A KIT 1979 F S R W I N E IR (KT-net) 8IS TR T nzd R GV
(Hi-net) 12k 2§ 2 DRM|T —FITZETNT, HH - LA OMEEDOKEE™ 7y hOFRAYL 50O
R EFAN. £, KT-net 2% 0 33.6-37° N & 137-142° E D # (D 2001 F 1 f 17 ~2005f 12 f 31
T OAWOIE 300km Mk, MZ0.0 S RICONTH Y OY &8T5 &, KT-net j ¥ 07 @k
49,421 {#iZ¥* L Hi-net H & 0713 L7 D 82,746 (5 TdhHojz. W AH DT & HE 2D 90% %3 M3 T
DA ERTH S, WHI DT OREONTY, M-TY, WG OREBRUEKEFEH ORI ZF 2 —
ROEE A, 2k OV ZFa— Rkl bfE, Mcz &Lz ZhsOEROE KIS U
ThHDH, H2aG, JPEY, MOEE § OF 3L 720, THIE™ Fy hOEIARE TR DHENITEX
BT LML T, By ot - BEREHN LTS RBLSZOEEZISITFELI MR LE. &
IZ KT-net & Hi-net @Y7 ZF 12— K Mkt & Mhi OF R T ZF 2 — REEF IT& o TARNITE 7L, A&
M3 T EAZTHEPICHT 2 FOLRHERL Mhi=MKkt-0.11 TH S, M HFE<722IZDN
Mhi>Mkt D EP 5 416 <720, MhiZ5.3 TIZE TOXEIZ DN T Mhi>Mkt TH 256 LA 5hk. 20XS
BV ZFa—RCEGLEYTZFa—RITME, M OV FOFFICHP SN2EWAYT ZFa—R
Mst Q¥ L&Y, BRUT—FREADTA T I v I/ LI PICKE T SRH#ED Mst O¥e73, KT-net &
Hi-net T2 725 Z LTI L TWD. 9%, KT-net £ Hi-net 07 =% L3 DETHRIEDORPLIEF L
SEMT RO, 2RMOBPTHENCB LB A DT QR EOREZE -1, @y 0y Od fdk
Y DR INDD.

FoU—F:2=EAS0r, RBLS, X ZFa— ROk, SR - A E IV, Hi-net



