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On Anomalies of the Appearance Time of the Seismic Initial Motion in Japan
T. Haseba
(Seis}nolo;qical Section, C. M O:) ’

On anomalies of the seismic waves, there are some descriptions. But they have no
sufficient stochastic treatment and enough stations. Now, the accuracy'of observatlon; in time
have been improved and numbers of statlons 1ncreased then the author dared to treat the same
problem by the method of_stochastlcs

We may find the anomalies ‘of the appearance time corresponding to the crustal structure,
but their confidence intervals of the mean values are so diversive. They seerh to have the
deviations owmg to errors’ of observatlons containing uncertainty in time and unnotxcmg of the

. mmal motion, etc.
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.Tab. 1. Mean.deviations, confidence intervals and significance levels owing to south off Hokkaido group earthquakes

©
®
. = o Lo _ a L _ a :
Station ¥ asoma=02 . Station a=0.035 a=0.2 4 Station | & GG e —0.2| 4
“Abashiri +0.6 =+0.5.| 0.3 | 0.2 | Kumamoto -=0.0 iO 7 i +0.4 — | Sapporo —=0.9 =£1.2| 0.7} 0.4*
-+ Aikawa . | —0.5 0.6 0.4 | 0.4 Kushiro +0.2 . 1.1 0.6 — | Sendai . 4 —=1.0 0.5 0.3 1 0.05
Ajiro . +1.6 2.1 1.3 | 0.4% Kyoto . —0.7 0.3! - 0.2 0.02 | Shionomisaki -1.9 .15 0.9] 0.2
Akita +0.9 1.0 | . 0.6 | 0.3% Maebashi +0.0 0.6 =~ 0.4 — | Shimizu | =17 0.5y 0.4]0.05
_ Aomori +0.9 0.4 0.3 | 0.02%| Maizuru -0.8 3.3 2.0 0.5% Shimonoseki +1.6 0.8 0.510.05
Asahikawa -1.3 1.4 0.9 |- 0.3%| Matsue +2.1 — . ‘— |~ — || Shirakawa 404 0.3 0.2 0.2
. Asosan .1 —0.5 — ~—-  -— || Matsumoto +0.7 . 0.8 0.5 | 0.3% Shizuoka T 40.1 1.0 0.7 —
Chichibu . +2.5 0.7 | . 0.4:0.001%| Matsushiro —0.2 0.7 . 0.5 — || Sumoto : —-0.6) 1.0 0.6 | 0.5*
Choshi —0.1 1.4 0.9 — || Matsuyarma =1.7 1.2 0.8 | 0.2} Suttsu. +0.1 1.3 0.8| -
Fukui =0.5 0.8 0.5 | 0.5 | Mishima —0.4 . 09 0.6 — || Takada "+ | +1.9 0.9 0.5 0.02*
Fukuoka’ | =0.9 0.8 0.5 | 0.2%} Mito —0.1 . 0.7 0.4 | - — || Takamatsu —-1.50 © 0.4|. 0.2]0.00 &
Fukushima = | —1.4 1.0 0.6 0.1% Miyako - —-0.3 0.7 0.5 — || Takayama - -1.1 1.3 0.8 0.4 -
Funaisu +0.9 1.2 .0.8 | 0.4%| Miyazaki —-0.1 1.6 0.9 — | . Tokushima +0:3. 0.3 0.1.].0.2 - E]
Gifu © | —0.5 0.7 0.4 0.5 | Mizusawa +2.8 - 0.7 0.4.1 0.01 | Tokyo 1 —0.6/ . 0.9 0.6.! 0.5 T
Hachijojima +0. 8 1.4 0.9 -— || Mori —0.5 0.9 0.6 — || Tomie - —1.6 1.6 1.0°0.3 )
Hachinohe "1 +0.6 1.2| . '0.8| — || Morioka T+0.7 0.6 0.4 | 0.2% Tomisaki —-1.00 -~ 2.0 1.2] 0.6 )
Hakecdate =10 = — | ~— || Muroran —2.5" 1.8  1.0| 0.1% Torishima 1+ — — | - H
Hamada ) —2.0 0.9 0.6 | 0.05 || Murotomisaki | +0.7 1.3 0.8 — || Tottori +0.1 ~ — — - e
Hamamatsu ~1.5/ 3.3 1.8 |- — | Nagano - +1.3 0.6 0.4 | 0.02% Toyama —-0.1 1.0 0.6 —. S
Hikone —0.1 1.1 0.7 — | Nagasaki +2.7 L9 1.1} 0.1% Toyooka —0.5 0.7 0.5]-0.5 8%
Himeji 1400 . 0.7 0.4 — || Nagoya +0.5 1.0 0.6 — || Tsu . | +1.4 0.8 051 0.1 w
Hiroshima -0.1 0.7 0.4 — || Nemuro- | —0.3- 1.8 1.1 — || Tsukubasan —0.8. 0.9 0.5, 0.3*% an
Ibukiyama +0.3 = = — || Niigata +2.4 1.5 1.0| 0.1 | Tsuruga - +0.1, 0.6 0.4 — -
Tida =~ +2.2 0.7 0.4 { 0.01 | Obihiro —0.5 0.7 0.4 0.5 Unzendake - -1.1 1.1 0.6 0.3
- Inawashiro —-0.5 “1.3| 08| — |-Oita +1.6) 1.5 .1.0| 0.3 || Urakawa —0.5] 1.8 11 —
Ishinomaki —-1.0, - 0.8 0.5| 0.1 | Oiwake S| =10 1.1 0.7 — || Utsunomiya -1.9 0.3 0.210.00
. Izuhara +2.3 0.6 0.4 | 0.01 | Okayama i —1.3 — — .. Uwajima —-0.1 - 3.5 C 2.1 —
Kagoshima —4.9 1.1 0.7 | 0.00 || Omaezaki +3.3} 2.8 . 1.6} 0.2 Wajima - . —-0.1 0.4, 03] — .
Kakioka —1.6 0.4 0.3 | 0.00 || Onahama —0.3 1.0 . 0.6 — || Wakayama- .., —0.1 2.5 L5 —
Kameyama +1.1 0.7 0.4| 0.1%f Osaka ‘ +0.1 1.0.- 0.6 — || Wakkanai +0.6 1.7 11 —
Kanazawa +2.1 0.7 0.410.01 || Oshima’ —2.0 0.6 . - 0.4 10.00 || Yakushima 2.4 4.2 2.31:0.5
.~ Kobe —-1.0 1.2 0.8:! 0.4 || Owashi . —2.5 1.0 : 0.7 | 0.02%| Yamagata 4+0.4 - -0.6 0.4 0.5 .
Kochi - —-0.7 0.9} -0.6} 0.4% Saga +0.9 0.7 0.4 0.2 | Yokohama 1 40. 8 1.9 1.2 —
Kofu = - +2.5 0.6 0:4 1 0.00. || Saigo +0.9 0.5 | 0.3 | 0.1 || Yonago - +1.6 - 1.1 0.7] 0.1%
Kumagaya 1 40.9 0.4 0.3 0.05 || Sakata +3.9) 1.3 ! 0.8 0.01 i o o :
. N o ) L , .

' Note : % : Mean deviation, «; Confidence interval, A ; Sighificance level
% indcates the values which are obtained by counting 5 and fractions.



 Tab. 2.

Mean deviations,

confidence intervals and significance levels owing to Kanto group earthquakes

. o . [0
Station x Station x ————— A Station x -
1 =0.05 «=0.2 i : a=0.05 a=0.2 R a=0.02 «=0.2
" Abashiri +4.0 — — — || Kumagaya —0.4) +0.9| 0.6 — || Saigo +2.2 1 +1.17
Aikawa —1.2 1.0 =0.6 | 0.2%| Kumamoto —-0.5 1.6 1.0 — || Sakata 2.1 1.2
Ajiro - —0.3 0.5 . 0.3| 0.6 || Kushiro . + 9 — — — || Sapporo 0.7 0.6
Akita +0.5 0.3} © 0.2] 0.1} Kyoto +0.2 1.0 0.6 — || Sendai 0.5 0.3
Aomori “4+0.8 0.6 0.4 | 0.2%| Maebashi —0.4] 1.1 0.7 — || Shionomisaki 1.0° 0.6
Asahikawa +2.8 2.6 1.4 | 0.2% Maizuru +2.6 2.1 1.3 0.2 | Shimizu 1.0 0.6
Asosan +3.1 4.9 2.5 | 0.4 | Matsue +1.3 — — — || Shimonoseki 2.6 1.5
“Chichibu —0.9 1.1 0.7 ] 0.4 || Matsumoto +0. 2] 0.5 0.3 — || Shirakawa . 0.7 0.4

Choshi . +0. 6 1.0 0.6 | 0.5%| Matsushiro —0.7 1.5 0.3 | 0.2 || Shizuoka 0.9 0.6
Fukuf +0.6 1.0 0.6 | 0.5% Matsuyama 1 4+0.1 0.6 0.4 — | Sumoto 0.8 . 0.5
Fukuoka —-1.2 0.8 "0.5| 0.1%] Mishima —-1.3 0.8 0.5 | 0.1% Suttsu 3.2 1.8
Fukushima +0.1 - 0.4 0.3 — | Miio +0.3 0.4|. 0.2|. — | Takada 0.8 0.5
Funatsu +0.1 0.8 0.5 — Hl Miyako -1.2 0.8 0.5 | 0.1% Takamatsu - 1.2 07
Gifu 1407 0.5] 0.3] 0.2 | Miyazaki +1.20 © 1.4 0.8 1 0.3% Takayama 0.7 0.4
Hachijojima +0.2) - 0.6 - 0.4.] — |l Mizusawa —-3.4 4.0 - 1.8 | '0.2%| Tokushima- 1.6 1.2
Hachinohe —1.0 1.2 0.8 0.4 | Mori +1. 4 2.0 1.3 | 0.5 | Tokyo 0.9 0.5
Hakodate +3.5 1.7 1.010.05 || Morioka —1.4 1.0 0.6 | 0.1% Tomie 0.7 - 0.3
Hamada —-1.3 0.7- 0.410.05 || Muroran —0.4 1.7 0.9 -~ || Tomisaki 0.7]. 0.5
Hamamatsu +0.9 0.9 ~0.6| 0.3 | Murotomisaki . 1.2 .0.8| 0.2% Torishima — —
Hikone +1.2). 0.9 0.6 | 0.2 | Nagano 1.8 ..0.3 — || Tottori 2.6 1.5
Himeji +2.0 3.1 1.8 0.5 | Nagasaki - - — | Toyama ) 0.9 0.6
Hiroshima —0.9 1.1 0.7 1 0.4 || Nagatsuro 1.6 1.1 — || Toyooka . 1.2 0.7
Tbukiyama +0.05 1.7 1.1 | — || Nagoya 0.5 0.3 0.2 Tsu 0.6 0.5
Tida -0.1} 0.6 0.4 — | Nemuro 0.3 0.1 — || Tsukubasan 0.6 0.4
Inawashiro +1.0 0.9 0.5 0.2 | Niigata 1.5 0.9 0.2 Tsuruga. 0.6 0.4
Ishinomaki —-0.9 1.6 1.0 |- 0.5 | Obihiro 3.0 1.6 0.2 !1 Unzendake 2.3 1.3
Tzuhara =15 1.5 0.9/ 0.3 Oita 1.3 0.8 | 0.3% Urakawa 1.5 0.9/
Kagoshima +2.2 1.4 0.8 0.1 | Oiwake 0.6 0.4 — || Utsunomiya - 0.5. 0.3
Kakioka —1.6 — — — || Okayama 1.6 1.0 ] . —| Uwajima- 9.9]. .59
Kameyama +0.9 0.8 . 0.5] 0.2 | Omaezaki 0.7 0.5 ] 0.8 | Wajima 0.7 0.4
Kanazawa +2.4 1.3 0.7 1'0.05 | Onahama 0.5 0.3 — | Wakayama 1.6 1.0
Kashiwa +1.8 1.6 1.0} 0.1} Osaka - 0.6 0.4 0:2 Y Wakkanai - —
Kobe- +0.8 1.1 0.7 | 0.4 | Oshima 0.6 0.4] 0.2 | Yakushima 0.6f . 0.4
Kochi +1.0 0.8 0.5} 0.2 | Owashi 0.8 0.5| 0.1%) Yamagata 1.1 0.7
Kofu —1.1 0.6. 0.4 |10.05 | Saga 1.5 0.9 .— | Yokohama 0.8 - 0.5

. : ot : T . Yonago - b1 2.8
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.Tab. 3. Mean deviaiions owing to off .Sanriku group and south off Kyushu, and deviations by

a deep one

Off San-

: Off San- | Off A deep’ . . Off A deep . Off San- | Off | A deep
Station Kyushu . Station . Kyushu L Station Kyushu ’
. riku g. g. ‘| one o riku g. g. - | one riku g.- | g. one
~ Abashiri - + —0.0 | Kushiro — — —4.0 || Shionomisaki +0.8 —-0.3 +0.4
Aikawa - —-1.3 —2.2 —3.5 | Kyoto +0.9 +1.9 +1.7 | Shimizu — —-1.0 | +0.8
Ajiro L — +0.2 +0.8 || Maebashi +0.1 —0.6 | +1.7 || Shimonoseki —_ .14 +0.2
- Akita +0.1 +2.4 —1.0 || Maizuru - —1.4. —0.5 || Shirakawa -~ — +1.3 +1.2
- Aomori —0.5 — — I Matsue — —-0.4 — || Shizuoka -1.6 -0.9 +4.0
Asahikawa — = —3.2 || Matsumoto - +1.9 +0.4 || Sumoto +0.6 —0.3 +0.5
- "Asosan — +0.3 — || Matsushiro —0.6 -1.3 —0.9 | Suttsu ' = +1.3
Chichibu = —0.3 +1.1 || Matsuyama +2.2 -3.0 —2,1"| Takada +0.8 | +0.8
Choshi — —0.2 —7.8 || Mishima +0.2 +0.5 +0.8 || Takamatsu -0.9 +0.8
Fukui — 0 —-0.1 || Mito +1.8 +1.2 +2.0 | Takayama — -19 | 17
.Fukuoka —-1.0 —2.8 | —1.0 || Miyako" -1.2 —-1.7 —~1.8 || Tokushima — +2.4 +1.7
Fukushima —0.1 —0.1 +1.5 || Miyazaki - —1.4 +1.2 || Tokyo —0:5 +2.8 +0.8
Funatsu +1.1 —0.7 +3.1 || Mizusawa — +1.4 - — || Tomie — + - +1.3
Gifu —1.6 —-0.1 —0.1| Mori . +0.2 +0.6 0 || Tomisaki +1.9 +1.2 +3.8
Hachijojima — +2.0 —2.2 || Morioka —0.6 +0.8 0| Torishima — +0.8 4+
Hachinohe —0.3" —-1.1 0 || Murotomisaki’ — +0.1 —0.4 || Tottori — —2.0 +?
Hamada — —0.2 —2.1 || Nagano +0.6 +0.8 —0.5 || Toyama +1.6 |- +0.2 0
Harmamatsu ~— +2.9 +4.5 || Nagasaki -~ +0.4 +0.6 || Toyooka —0.5 =17 —-2.1
Hikone +0.8 +0.5 +1.1 || Nagoya +1.0 —0.5 +1.2 || Tsu — 1 +0.1 —
Himeji — -3.6 +1.1 | Nemuro —-1.9 +0.2 —3.3 || Tsukubasan =0.5 —0.7 +4.6
Hiroshima +0.8 —0.7 —1.6 || Niigata — +3.2 +1.3 || Tsuruga — —0.1 | —-1.9
Jida - ) — —-0.5 +0.8 || Obihiro —_ + +2.2 | Unzendake — +0.7 —-2.3
Inawashiro — —2.1 —0.2 || Oita — +0.7 +0.2 || Urakawa . — —2.9 0
- Ishinomaki — +1.4 +1.0 || Oiwake — —0.4 +1.1 || Utsunomiya —-0.1 -1.0 0
Izuhara — +0.1 +1.5 | Okayama . —0.2 " -— | Uwajima — — +2.1
Kagoshima — ~1.1 +2.7 | Omaezaki C+4.1 +4.0 . — || Wajima —1.5 —0.3 —0.4
Kakioka —0.0 — — | Onahama —-0.4 —0.8 | —0.0 | Wakayama — — - -0
Kameyama +0.2 +0.5 +0.4 | Osaka +0.6 +1.2: +0.2°|| Wakkanai — +3.2 +
Kanazawa .= —0.1 —0.2 | Oshima - —0.4 +0.2 +1.0 || Yakushima — -9 +2.0
Kashiwa — +1.5 — | Owashi’ —0.6 —-0.3 0 || Yamagata — —0.6 —
Kobe —0.2 +0.1 || Saga — —2.0 +0.5 || Yokohama +2.5 +0.5 +1.1
Kochi +0.3 +0.6 +0.4 || Saigo — +1.6 —~1.2 || Yonago — —0.2 0
Kofu s - -1.8 +0.1 || Sakata +7.1 +4.5 +0.7
Kumagaya —0.8 +1.0 +0.6 || Sapporo +2.3 +2.3- —1.0
Kumamoto — +1.7 +0.6 || Sendai_ —0.4 —-0.8 —1.3
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