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Abstract

Except for seismic and pore water pressure observation data, the data from most
kinds of observations for the purpose of earthquake prediction research are sampled by
1Hz and telemetered from the observation station in Kanto-Tokai area to NRCDP in
Tsukuba. The 1 Hz-sampling observations are concerned with crustal tilt, crustal strain,
groundwater level or flow rete, radon evaporation and external conditions like tempera-
ture, atmospheric pressure and precipitation. We have developed software procedures
for 1 Hz-sampling (low sampling-rate) data processings by utilizing the Analyzing system
for Precursors of Earthquakes (APE). Using the No. 1 computer of the system, low
sampling-rate data are filtered by running medians on 1 Hz data and sampled every
minute, The running median filter is very effective in rejecting impulsive telemetry
noise. Also 1 Hz-sampling long-period seismic wave data are recorded by the event
triggering method, using a criterion of signal level ratio of short term average to long
term average (STA/LTA). With the use of the No. 2 and the No. 3 computers, minutely
values and 1 Hz event values are transformed to real numbers with physical unit. Hourly
and daily values are calculated using minutely values, Minutely, hourly and daily value
data are used for the automatic detection of anomalous phenomena performed by No. 2
computer, and for the data editing performed by No. 3 computor. In order to reject
noises, adjust data offsets which have occurred as a result of the unstableness of sensors
at the shock of the earthquake, and make interpolations, an operator edits data on the
GD of the No.3 computer. Details of each data editing are recorded in an editing
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information file on a relational data base. Hourly and daily value data are stored in files
on the magnetic disks of the No. 3 computer, and minutely and 1 Hz event value data are
stored on optical disks, A general display monitor has been developed for low sampling-
rate data. In addition, tilt vector and strain tensor display monitors have been developed
especially for the crustal tilt and strain observations. Various utilities have also been
made in order to access these files for the analysis of the darta.
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Fig. 1 Frequency characteristics of the tiltmeter and the DC and AC component of the
three-component strainmeter.
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Fig. 7 Example of data
processing by man-
machine communica-
tions. Top and bottom
figures are before and
after processing,
respectively, Offsets
are adjusted, and a
noise is removed and
filled up with an inter-
polation (after Mat-
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Table 2 Meaning of the words in a record of the managing files of low-sampling data.

B7 74 LDAR

: e F—g | 7—F
HOH & g = O B|DEX
# 8 ® H & 5 BHAHEEES HA | 4 byte
’ , 75 7y A A TOREEE DT 3
w2 — g |77 Y TORSERORRT gy | sbste
s emm | T—F 77 VATOREERD RSV 2
ﬁﬁﬁﬁyn—rﬁﬁr_Fﬁﬁf{’W REmADR BHA | 4byte
=
BT — L 3—F &S | BRET—/PRBRHENTwELrI—FES BB | 4byte
BT =7 - TS E | BT Or 2 — FHTOMNE BEE | 4Dbyte
BEL7—F - FEES  BYIOT—FHRRMAEA TSV 2 —FES | BHE | 4byte
REF—7% « F—d B BYOF—FOLI— FRTomE EHA | Abyte
A2V 92797 | FA2Vws 77 A NmESBDY Ty 7 | EEW | dbyte
BRI B RS T — 9 BAET LTV AEHO T — ¥ HIERE ’
va— FEHE NTWBLa— FES ERAL| Abyte
BAEE G 7 — 7 « Bl TL T2 BEO T —F DL a3 — i
B f themiiE ) iy
REEERGET — 7 | B0 1 SR oERS N TRMSH | 4
~ )
va— K ES 1T — 8 DRI OL T — KB Ry | e
N | —#Rdiz 1 s sciE s TENS
EELBE T —F . — X .
BRELZMET =7 | e ORBERSDT— ¥ D12 — Fh | B | 4 byte
F— 7 g %
TOE
BE 7 — v 8 4| BOOF—5 OB SCFA | 14 byte
WA 7 — 7 B 4| BTy O FA | 14 byte
s e g | BRI 1 B S EEE S TR E e
et 7 — y g | ERLC 1 BROSEESN TRNZN | gy | 14 ppne

Ty DEEES DT — ¥ OFE%

GOT—=FDHENEFE LA 2 ) v 2 CEHLT, BHIOBT LT =77« 2 7~
FELTV5, 2EREMERAIERL N —FMET —F 103 &4~y b Dk
BRKEEDT—F 774 EERL, RAFMBEOBIICAELNET —YZFDF v 210
B TOT—F 5N T 4 AV ANEL 2, BT A7 EO7 AL EEELTL

s,



ERIIAKEIREN - ¥ —PRRE 415 19883 H

INSDWRT 4+ A7 LOWME « 57l - Bl « HED T —F 7 74 Vi3 T~ TE—ERX
DEBT 7ANET =87 7 A LOBEPOBRENTNE, BE7 7 A VIEF + A NLEEIE
KEF » ANLDOERMN01 FD 1L I—FFoiItfl@a -5 v 320120003 —F0 5
YL 7ANTHSE, ZOT7 7 ANVOREOFMEER2ICTT. H2280T, BN
FHRRT - L a—FES - Py BRBEFEASATHRZYL, H4 2 ) v 7 1 2EHT 3
T—IR—ADHE7 7AVTIE, ¥4 27V w2759 70O@ERL D, BKF—2 L2
— &S T BLEH TS L a—FET - F—SBEN—HTE, A7) v I
FERALZWHD T 7 A VEBHA 2V w7 75 v 7OEN0 LD, BEEEF—F L a—F
B pEEEEL 0 -V EB L —F L ,Hﬂ{ﬁ Fr—FBER1ERE, FFANR—FT
7ANTRBEREERET - L a—FEE - F— S uBREHALZL, 0Ll TE
ﬂ774w1,%—§&—1774w-fif&—f774w&éﬁ@-%%@%®m&<
A=V a—FR-B—VI—FHETH-BRO7 74 vbisd, F—F7 7403 a—F
RINONA 2 DFZ T A7 7ANT, T—FI13 1854 54 bOEHA 2O TI80E (WETS
75, HMET 8 K, R C20H, BETLE0H) A1V a—FETE 3, =¥ 7 74
MDY A= FHEFTRET, EB7 74 LOEET AL 32— FHEILTIE L0,

42 KF12R2

MEB LU MU —REZNFET K7 4 A 7 OBEECOWTIE, T 1987) m5E L,
BT — 5 TIE, T4 A7 ITNBELMEB L M) F—BEF— 5 OBEBED I
THEXT 4 R7EBT -7V, HMEF v 2AVEBRF—TABLU N ) F—ENT 4 R 7%
BT —7NEend 3007740520 b—vatl s F—FR—ADBRTHWT LS
MET—5 Tk, ZORATHERAL TCWELFyAADTHADT =%, 1207 74
WELTHEFT 4 A2 IR T 5, HHLTVWSF v G LEEYEEETLIOT, Ty
BETZ-DZHESF 2 VERTF -7V ERVTWS, ZO7—7L0O&L I — FiIIEM
HG E1200CFDF v A VFHRDSH D, F v 2 NEROL1200FHERFR T -5 D2 F
P RMICHIEL, ERENTWEF AL EXFETL, RESHL TRV F 20370,
DAL, T RVOBEBHEE, T4 AVNERFCIOT -7V LY 32— Fai4E
BEhd, SEXT 1+ A7 ERT —7 0L, &7 — ¥ ORAKRE - 8 THREZL, 7-25,
EHESBELUVAT AR 2R 2—LBHELI D, BEUOKXT 4 A7 [#FIC 1L a—F
Tolashs, F—FHEEF+ 72007 — 7 EEAE R 7 H5T10080) T, EHE S35
BEF v ANVEERT—7VOERESLE DbDThHdD, KT+ AZOMET =97 7141
D7 74 NEBEBEEBASE ENLBERCE>TEY, 774 VERHEBEA» 5 ER TS

HTARTDT—F 7 s ANVRBET Y 51234 F T, EF v 2 VIE LT F—DBEAD
SEHED, FraLHoTEficzosiEwohns, BET— /BRI &0 2 @E0 7 —



HUEE AT > A T A2 5 1 A {ERN T — ¥ QUM —— B0 « KAE - FH - &

Y, T4 A7 F—F DRy 27y PEFERTRLZOHET 4 AZICANLSRT WS, BE
FRALTVWAF +AVE TR 2EMEEDT — BT 4+ A7OFECINETE S, 714

KOMBHER 7 — F MY A T LIZBWTER L HEOHR T — 7 bR T 4 A 7 A~

ATIERT B2 LICLTED, BEFEL2EDTWE, BEOERLZT—513, X741 R

DRY 2—LZTRAE LTS,
PUF—HEFT—5i1E, L2 TL

1207 740 LTNHT 4 A7 IZIERT 2,

FOF—FMENF 4 A VBT — TN EEANY FPOBFF 2 LONET 4 A7 PSEREEC 1
I=FF2ERS N, PEERF v A LES, W7 — 5 OBMBIEL - THZ, 7+ 30588
78 —FT, TIHBIURT 4 AR a—2BELIN 2R, F—FRINET—F

Tr7ANEERRSF v AANDT I HTHE, KT AZOMVHF—FET 741D T 74
LELEBFAAESENLERCE>TEY, 774 VA EHBER» s ERTE S, BF
YDT—=F T AN {/E 783124 FT, BEF v ANIER I I —DOEIH ST

=3 WHE=Y—2—T 4 VT ADA = 2—HAEIIB T LBIRAT A —F
Table 3 Parameter options at the menu page of the utilitv monitor for low-sampling
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Fig. 10 Example of the general display monitor for low
sampling-rate data.
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Table 4 Parameter options at the menu page of the tilt vector and strain tensor monitor
for low-sampling data.
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