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A system to offer earthquake information through a computer network
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Abstract

Earthquake related information obtained and compiled by research activities at the National Research

Institute for Earth Science and Disaster Prevention (NIED) are now available from any computer connected
to the Internet. Any user can get this information with a WWW browser by accessing NIED’s home page
(http: //www. bosai. go.jp). Earthquake catalogs of NIED, seismicity maps of the Kanto-Tokai district,
seismic station maps of NIED, and the results of source process analysis using broadband waveform data are
input and updated manually in the WWW server. All of them are seen from the Internet browser (e.g.,
Netscape, Mosaic, etc.) .

To offer “fresh” information more quickly, we developed several types of software to create and update a
number of the visual files in the WWW server with the data obtained from NIED computers NIED in real time.
At present, the hypocentral parameters and focal mechanisms of earthquakes determined through the auto-
matic data processing in the Analyzing System for Precursors of Earthquakes (APE system) and the continu-
ously recorded broadband waveforms are available as visual data, Offering the above information through the

Internet can greatly contribute to the publication of NIED’s research activities.

Key words: HiE{&FH(earthquake information), I >t =2 —% & v b 7 — 7 (computer network),
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A part of the NIED computer network ; only the

subnets and hosts that are referred to in this paper are

shown. WS0 is a WWW server. WS1 and WS2 are
workstations connected with NIED’s LAN. MC1 and

MC2 are real-time computers and MF is the main

frame machine of the Analyzing System for Precur-

sors of Earthquakes.
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Sub menu page to browse NIED’s earthquake catalogue.
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1996/06/16 15:50:37.44 35.508N 139.810E 60.8KM M 4.0
REGION NAME : TOKYO BAY REGION

CMT with Best Double Couple Solution Moment Rate Function

— T T 3 T T eI I & N &
i,

0.0 0.5 1.0 1.5 2.0
Time, s
Mo= 1.02E+15Nm (Mw 3.94E+00) Max. Moment Rate = 6.85E+15 Nm/s

Sequence of Subevents

Mo= 1.44E+14Nm Mo= 6.85E+14Nm Mo=2.97E+14Nm
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Result of source process of the M4.0 earthquake which occurred in the Tokyo Bay area on June

16, 1996. (a) Focal mechanism solutions. (b) Observed and synthetic waveforms.
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Subject: NIED Eq-Info 1996/05/31 NEAR |ZU-OSHIMA |SLAND

sokskokskokoksksokskskkskokokskokskskkok sk kokokskoksksk ks ok ik ioiokskioiokskrokkok okl ok
* The following is from NIED (National Research Institute for *
* Earth Science and Disaster Prevention, Science and Technology *
* Agency of Japan). The hypocentral parameters |isted below *
* are automatically determined by the APE-SYSTEM of NIED and *

% NOT checked by manual inspection.

*

Hohkkokkokkokrokiclollisicbloiokkokkiokkololorolkrokorkok ok

EARTHQUAKE |INFORMATION FROM NIED

1996/05/31 10:38:43.50 34.603N 139.541E 26.0KM M 2.5
REGION NAME : NEAR |ZU-OSHIMA |SLAND
NUMBER OF DATA USED IN CALCULATION :

NST 046 ; NP 009 ; NS 011
FOCAL MECHANISM SOLUTION :
P-AX1S AZM= 217.0 , PLG= ©50.4
T-AXIS AZM= 87.9 , PLG= 27.6
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Example of an e-mail message automatically created and sent from NIED.
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war—ahd (IO774 3 EEEERD), 0O
Z7ANEBA A=Y — AR ONA =T F AT
A N,

/center/LatestEvent. html
WY T—Ih [EHMERFER| O\BIY 7 &R

TEY, FIMFEEZO [SihEEER] 2270y 233
IRk, BREOMEHRCOWTEEB 7T YR

REICIEI WS1 s Xeid Ay —od %L TBEIENTE B,

FoU—RMEEENTHDIDT, “NEBELTHRLE 21 BEOER) X b

Fxw 7L, ¥=V—FREFETIHESCOS, FREL LAl FlETAR S LA HRIE, REBEREIRD S
BOMBRETT S, 297 52 kWL - THIERRMU B OWTOATHLD, FOMOMEBIZDONTD

HDOA—NLBWSO0DFTH 7>y kLN TELESIC EFEEFEZ 1Az BETRICILTAHENS,

#! /bin/sh

PATH=/bin:/usr/bin:/usr/uch:/etc:/usr/etc:/usr/sces
PATH=$PATH:/usr/local/bin

export PATH

GSLIB=/usr/local/lib/ghostscript

if[x (EMXFrLNY 0 s (A)
then
(A—NERTOGTIL) < (BXITFAIL) (B)

/bin/tm -rf (BEX 77 A J)L)
fi

BTFA—NDAy =P % g BAOME7 v A VIcEBRL TWWWH— N WE < 7ot

AGETT EfcOD 2WAZ ) T b,

Fig. 5

List of shell script to update earthquake information in the WWW server automatically.



B KR BRI FE T Fe i

575 1996 412 H

1996/06/16 15:50:37.54 35.513N 139.808E 60.5KM M 4.0

REGION NAML : TOKYO BAY REGION

NUMBER OF DATA USED IN CALCULATION :

NST 086 ; NP 080 ; NS 061

FOCAL MECHANISM SOLUTION :
P-AXIS AZM=172.4, PLG= 58.7
T-AXIS AZM=311.4, PLG= 24.6

-~-|137.0N

-136.0N

--135.0N

--|34.0N

137.0E 138.0E 139.0E 140.0E 141.0E

Fig. 6 WWW 4% —nTiftsn 2 [iRFriEfEw] ol
Example of “Latest Earthquake Information” in the WWW server.

MC 2 TiZ 1 H¥ 20~30 O #EE DO B HRE & 1,
INSDERICOVWTIR 1 HEBICE LD THRERDERE
DA MELT, WWW Hr— 1\ (i@ L5,
OEHEY R b OIERK

AR U 7286 WS 1 Tld, MC2 o2 ELLT—%
7 7ANICEERAATHEN, ZO7 74 NVICIEEIC
W 3000 5 DOHIE 7 — ¥ BRI N EERICH A 7
Dy ziflibhTnwsg, 22C, WS1 EOMC2H»5
T—IHZGTHI:80DT 57> bO crontab 2,

18 00 * * * (FuxvAR2)

g g a2 Lk, BH 1 EERCUTICR~NS 7
ot 2 2MEEIENS, Yo 2 DEEKIL,CSETE
stz 75 AT, MC2 052 ELLEEEZOK
MENTWE 774 VA -7 L, KRERZOHMND
HIHICZ>TWw3b02LTkhE L, ROBCERL
T WSO0DHERT7 7Y b ~NBTF A -5 FREET
5, B, BB, SHMBICNLT, SERFICHE
LB A b IS sh 5,
@EBEBF A — NV DEH

WSO TZDA—NVEZETDLLDODDT ATV D,
forward 12,

“| /bin/cat | (Fu+ Z 3)

i, A=V EZUES L, HbIZFONE 2Lt
ANET 2 7ux R 3NnEEFHEhS, Yot 3DEKE
b CEETEINI-TurFLT, 3, A—1LeK%
BEATE L THAAATZEONREF vy 7L, IEL
WEFRV A MDA —=VTHIBZEIZDH, ZD~Ny FE
DEBRETIZOMLEZLTCTF A MR Lic kT,
WWW LT TRNE 774 V&2 T, 22
E—95,
QLR AR R DRt

VR T EEARBIE, PRE, fSHILESE9 H PN EE
SN LB EFT O W EL k05 SD H R % H v T
WS2EWIRYUDT—F AR M=V vy (KEE
WE7 14 A7) g cEShTWS (Fig. 1), Ik
SN T - BETA—NDY) 72X MG U T
frrn T3, V72X 2358545, LEETLEH
B, By, FREEEEEET 2LEND 505, %D,
H 5 h U EBRICIGE S T 2 B £ nfHEIE0
ETHERL TB T, THEICAWEEZRZHEE L T
RKEHEDA—NVEZETERED, K T 7497
PR LI ENTE S, 7, WICHEELEE [H)
ZEWEY, R T —~OEFEREER I KB
EDIEE NS, WERS NI BT — ¥ O— i3]
itk L L Cagif BEXORE 774 Vv E LT
WWW H— i@, — &2 — Yk —2AR—VH
T7 7 V7RATE %, BRI, WS2 TERIEOYID L
LI, ThEHE7 74 ML Th 5, uuencode L
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AEa—F Ay b7 =27 2L HEFEHROE S X7 A

TWWWY - EDTA T PCETA—NLE2ES
#, £ I Tuudecode. LATTEDOFIEIZDWTaRS,
O WS 2 L Toims

£3, WS20HEH7 47> b ® crontab iZ,
32 09 * * * (FokAd)
08 * * * * (FmtRp)
LR T, BTl 7o A4 R oL A5 %
el 1 |n] LR B, TRHEETAERIC L.
TatA4 1 000OWET -5 % 1 BlEHSYS20 1K
ORGSR, Ot A5 1RO T — 5 &0
HELBRICT B, TAFThO T L AREHT 2V 2 VA
ZUFrEFig. 7 nd, 7oA 4 E5i0E, HEEd
LT—=F DY) TEWELS, FhER L He, 20
Hz £ 272548, EOHT )OS EETHL =D
LIFTCR7Te 22420 TOAHYT S,
@7ax A 4 ODNE
i) Fig. 700 TR, 7oA 4d3xzdF+oHdo
HEF#ZEHA T E T 2 lpout 0 ZHEIL, TOBES
templp.sh ¥ E35 7 7 A MicEX AL, lpout 0 1% C 534
TELWLTO T ZAT, T—FOVINHL, T, #
[, # LT, #4% uuencode L TET A—NLTWS0D
TRVAHEERT 5 ETO—HOMB LI H L 2 VA
7V EBERNET S, Z0OHETEBITIDRAZY
T RETTS,
i) templp. sh TiddH & L lpout 0 T%E L 72 8
HFICR A ASE D R s 248, Fig. B 3F OWNOFE
ESEET (ISD ofaErd. $300MsT, HEx
EHEA ))& 3 5 mkqeonvldy 55 7025 A EFET
T35, ZOmkgeonv1ldy iz CEZBTEMINTED, I
Ty R4 VEIBELT, BllEI—F, Fv A,
g A r— A EnE, ZoOKOFITIE, HEERE
SHOLIZ EES5F v+ 30210000 4 77 > b/mm T
RREND,
iii) mkagconv1ldy (&, EEEGTT—F0HL 2T
HF U AEEITTELBDAZY 7 b qeonv 1 dy.

#! /bin/esh

sh, F—# 2L+ 2/L-0DA2Z Y 7 b ms2sacldy.
sh, # LUn[#EdH e Ta7-00R27) 7
scisout 1dy.sh 4T 5, FHETHOAZ ) 7 I,
HAMCT—2 DD H LI FTHS qeony, HID
AN T =P D7 4 —= v P 2RO TWRBICESRT
2707 ATHS ms2sac, BonlzEET —¥ &5
Wi 57077 A seisout #EITT 5. qeonv 7 —4
WEY 7172707 V5 —va>hl12ThD,
ms 2 sac, seisout i3 7 4 — b 7 U HBTEIN TS
SATHS,

iv) Fig. 8 ®DBOE 413 ghostseript 55V 7 b7 =
7 T seisout TEGI LM 7 7 1 % Postscript 2=
hogf BRI ERTEZLEDR 207N ThH LD,
ghostscript B &6 mDER TN 77 v 7 T2k %
Holew, Ny 275y FTETL, ODEEFTHL,
NHEBLTLEETL TR WIEESEIANA 77970
TwiH0LHM L TR A S vy 73, £ TV
BHEOHDOE s EFETT B,

v) DT, ol gl BRXORE Y 7 1 /v % uuen-
code LTWWW H— N ED7 A 7> hAA—I %K
LA E{TS ., uuencode 3 %R, uudecode S L7z
D7 7ANEDBIEINT BN, ZITR, EEBEF—
Y OREBHRC L DED SN TS,

vi) WSO ETA—NVEZETI2HEA7H 7> 0 for-
ward i2i%, “(Fot A 6)”

EEREENTEY, PR 6 THEDF v ¥ BT
f2t&iz uudecode ENB I kit TWwa, kB, 7uk
A6 Tk, BT 74 VONERZT TR, ~v 35
KRLTHF 2y 2BAZTCTbhs LT, FH
BlebFxa )7 o —h—NE2HOIAATL Z 2HEERN
BWLTCWw3, Fig. 9T 5 LTTE Hbi- fo [LHEHME
B D REFOPITH 5,

PATH=/bin:/usr/bin:/usr/uch:/etc:/usr/etc:/usr/sces
PATH=$PATH:/usr/local/bin

/bin/date -u '+%y/%m/%d' | ./lpout0 > templp.sh ........... (A)
chmod +x ./templp.sh
/bin/sh ./templp.sh > /dev/null
/bin/rm -rf ./templp.sh

Fig. 7 [FEEMERE 7 — 2 o MTHESREZE> T WWW b— @ o 7o A&7
Ly VAT VT,

List of shell script to run processes to update waveform visual data in the WWW server

automaltically.
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#! /bin/sh

PATH=/opt/SUNWspro/bin
PATH=$PATH:/usr/openwin/bin
PATH=3PATH:/bin:/usr/bin:/usr/ccs/bin:/usr/ucb:/etc
PATH=$PATH:/usr/local/bin:/home/gnu/bin
export PATH
GSLIB=/usr/local/lib/gs261
ed (EETALYRY)
/bin/date -u +%y/%m/%d' | ../bin/mkqconvlidy ¥ ... (A)
IST isi LHZ 1hz 10000.000000 '
/bin/chmod +x ../bin/qconv1dy.sh
/bin/chmod +x ../bin/ms2sacldy.sh
/bin/chmod +x ../bin/seisoutldy.sh
cd../data
../bin/qeconvldy.sh > /dev/null
./hin/ms2sacldy.sh > /dev/null
../bin/seisoutldy.sh > /dev/null
/bin/cat ../file/psfileldy | /home/gnu/bin/gs - ¥ ... (B)
sDEVICE=gif8 -q -gb90x842 ¥
-sOutputFile=../file/gfile1dy - > /dev/null &
/bin/sleep 30 (C)
/bin/ps -e | grep " gs"| ../bin/pschk
if [ -r .. /file/gs_failed ]
then
echo "ghostscript failed..."
else
/home/gnu/bin/uuencode ../file/gfileldy ¥ ... (D)
(R 77 A ILEHRMT H/3R4K) /¥
/1day/1996/056/29/1S1.gif ¥
| flusr/uch/mail (A —JILZER7 FLX)
fi
/bin/rm -rf ../data/*LH*
/bin/rm -rf ../data/*1h?

Fig. 8 )AiSiEERE 7 — ¥ OWEHESR 2L 20D 2 LR 2 ) 7 b O—i#,
List of shell script to make a graphic file from the broadband waveform data obtained from the
ISI station.
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23:00
23:01
23:02
23:.03
23:04
23:05
23:06
23.07
23:08
23:09
23:10
23:11
23:12
23:13
23:14
2315
23:16
2317
23:18
23:19
23:20
23:21
23:22
23:23
23:24
2325
23:26
2327
23:28
23:29
23:30
23:31
23:32
23:33
23:34
23:35
23:36
23:37
23:38
23:39
23:40
2341
23:42
23:43
23:44
23:45
2346
2347
23:48
23:49
23:50
23:51
23:52
23:53
2354
23:55
23:56
23:57
23:58
23:59

AvEa—Fay 77 ZFALHEEROERLS 27 A

SGN BHZ 06/27/1996 Scale (count/mm):2.50E+02

Time (second)
0 10 20 30 40 50 60

" O A AR R R LU L L L L R S S I G AR AR L

\MA\/\MWWW

e S W TR R R IR T T A S o S O TN IR NI G O NI T U A (N O O I I T R I R I R

0 10 20 30 40 50 60
Fig. 9 WWW % —Tfit s h 2 LSRR 7 — 5 O s o f.

Example of a visual record of broadband waveform data in the WWW server.




B SRR BT R fe R s

4 . Hem & RS

INE T, DTERIFOR I EBEYIG 2 L 2 H 7
BRI DB &, REC B AMEFES L F UL, [F4)
EFOHEMFEN DT TEOMENE S RIS L
Ruw, L9 zREBE—Hichbor t3TETE L
vy, EERERFIE O T CRIUENC ST e SRR A S TE 2 i
Flahsd b5 T EbBOTEELZETHD, #2
THRONZHESWTHIEABEICE > THER b DWW
HEFIILLBEETHLI, LrL, Bt KkEERELS
TEDITENERFICEZ Th L EFESA-> T LR
B rroniBs, MIE: 2 - BERCZORES T
LIZVHRICL T < 2 L3 BN D i~ & FHA
FETHD, PERWIOELS, EROEGERFICERE
L [ESREE] 2EEICLTWALE, FOHEFIIEC
HEF A5,

S, &—A— VR THIEBI RO R AL 2 FE K
B, Thick-oT, REERED [HIE] 20w gE
Hlo o TEARMRICH LT, LVIEU WHEREE BLE
wmrlrh, BRI IcET AEROR LS T,
VLTHRERERET B 2 Lok Bng, BiEED
Ao TwiETO—WERL LS5, #LT,
SHlRL A Y — Ay VR TR B 0DLEE - FHEL
HUT, FIREEEZ2RE L OGm ) DT WETETLL T
W EFIBHEHBELATHER S,
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WHETA—NVEES—EA, HAMEYSE -0 —
AL F—, 6 3

2) & HEE(1995) . HEENEEME LT AW EER
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