H38E F3H b = Wt 3 Vol. 38, No.3
2015 47 A JOURNAL OF SEISMOLOGICAL RESEARCH Jul. , 2015

RREMEEHRTNEREENEITSH

TRE', FRE, REW, 252, BN, # %', 24%°

(L WRE R REHAMEER S,
3. INREWER % RBES

R ZR4E 2710005 2. IWAREHER, WA FFr 250014
R %I 2621005 4. MG HLER R, W4 A& 264000)

WE: BN RLHES 6 B LG MBGERE NI, IR RIERMRRE DGR, XF2Bk M=7 Mty
AR, RN E SRIELL . SRPIEMRIL, & 6 B ARSI FUT R SV RE A 22 5% T
PG H O/ NERIE R RE S iR, HOCRRNIAE | KA, ACHERMREAL; MO0 RITRARE S iR, T

HEIT 6 PRI HLRR A A W s T E ANk /N M R KA AR 1Y R RE

PITRETC SR B A ML ARV

REER . RLHERS; B WRET; 2k
XEHS: 1000 -0666(2015)03 - 0408 - 08

FE4ES. P315.6 XHEkFRIRED . A

0 55

e TP AR M R A F & i R rh i L A
MG, ZHRBME, BB ERTE A
PO T SR 28] ot 7 AR L AR AN R T Rk sh B
Bk Ry IR R I AE U ol R B T AR I, DA IX 43 T i % U
MRS [ A [ 72 T A8 A 45 T M S A 4 R AL K
R IR R B, B AT 1 a2 [ 72 A 8 A
SRR SR, a0 [ 2 AR U B A
W98, A3 TNV I AT IR0 3h 12 e, [F) 7R
Mg Jo7 LA AR A T DX S, i g AR AE 14 B U
[Fi) R 0 0, T JE 5 0F 9 o ) 20 8 3 1A E 9 1Y
ok, FEH R BT, LSRR AR b iR AN
WS T RS R R A B, R R R AR A, X
TEoE b R A B 2 AR (4%,
2006, 2005; {4, 2007)

MEAF T Hi 7% 25 7] 7% AE 7 A 7S B8 1 1
g0 A R T T N W< S W il E I3
(2011) . Hfbiss (2010) , SCHE4E (2010) , fE
BCARAE (2011) X 75 W0 045 2§ A ke 7% i 1 ik A7
THW AW 5T, JoH R & X (2011a, b,
2013) 4x[H 93 EALFLIARUAR IR F] 2011 4F H AR
9. 0 G % 1 A AY AR B M IR OB 9 . RIOGT )1 B

* WFm BHE: 2014 — 04 -29.

, AT TR KA PR K

X AEFLIV ASIC SRR AG 01 8. 0 b fnyiil 7. 0 2%
MR [ 75 07 B A8 8 o MBI 9, 359 2% B ) A2 SO 3
A BRI LERE S o

AR o X 28 2 R B T AR AR e S B Y
AMEHAT TG00, WERGEHECR.
KRS REPIEXR, RERSRBEALR A
T HHEAT TR, JEX 3 2 i & T AU ARl 5%
BN M=T7 B AILAREN (&JHH) M=2.0 i
RIATE T, W R AN A A A R R R RV BE
(2= 507 FEAT T 00, DN AS R % iR & %
AR BLERE J1, I T I AR &k B W 2k
Al BB AR A AT 15 %% P SR A

1 L= 6 ME AL R

RUEFNEWES (LTRBEELZE) thET
1967 42 H, BRINKHEENE - MESG. 4T
Bk, SRICIUE W2 e, v e =L
P TR U, B RO R I (Art) 7
RTRR AR, SRR SERBUE S, XA A
1975 SR IV AR B AL T3 — A8 I, 1977 4R T 4 s
(TR, Bl 22 A 7K P 42690 3 R E S KA SO0
Mo 1998 4F 2 Ain G I #EAT “ L™ Bk
&, 22008 AFJERLES: AU T A,

EEmWB.: PEMHER =487 WE (STH201301) | (WRA MR R B A RHIFE & (J01302) A0l AR 4 Mk SR Bt

HEWH (JJ1406Y) B Hn) .



5 3 1]

TIRRAE: Z8 e G R AR WGERE I e T 0T 409

PRSP, T EE, KB AR A (fh 48
A80), BEFLAAL | Lo B AR R A4S

FAAHEA 107 Bl sy B STt
GORHRTBE IR 1 (PR 734 13 28 B9 265 D 4 AN TE
MAGET) o

F1 RRZAEZVWNLRIEITH E R G0 ER R
Tab.1 Running time and statistical time of earthquake of

each observation instrument at Taian Station

et BfTH/AE-A - H Gt bR B/ AR
SRS 2009 -01 -01 2009 ~2012
KL 2009 —01 01 2009 ~2012
LIEGEIG 2009 -01 - 01 2009 ~2012
EiE ks 2011 -01 -01 2011 ~2012
GipaLie 2008 - 03 -21 2012 4EZF 2013 47 A

KR 2011 - 06 — 02 2012 AEFE 2013 4E7 A

2 FUEGIAMAMRRE I Gt

EHE LG 6 BN 10 sy
P2 A AR AR A 09 Bir A MR e AT S, o
Pr TR SR PRI OC R | 7 MR A R R R A
RRMRR . F— iR (BER iR
MR Fe RIRIE ML A SE R, Hx TR
Fe Xt /AT LN HIRR I SR AE
2.1 BRRERPEHXE
2.1 1 BRI

ARG M2 4 0 28 % G I AR T R B Y
W=, WmAK, KRMNZ, BH, KEEHR
M EMRS R E R RS RRS—
KHTHPERRH My, R EFES AR TR 22 50k
(FELCR

M, =1.59m, -3.97, (1)
My =1.27M, -0.016M; —1.27. (2)
B iR Ay

cosA =cosgp,cosp, +sing, sing.cos(A, —A,). (3)

ol A BB, A, MAZRARE, A, NA
WM, o, WRETHLARLGE, o, HEWBOA
LEE L MU AR

@=90°+y (JL4k -, Mh+, TH) . (4)

Lof, o BHUOAE, SHIBRLAE o HXRWT
tang = (1 —f) tang’'. (5)

2, fONHERAG R %, f=1/298.25~0.003, #H
ZWEARTE, Wy =o', BIRDK ¢ 0GR ¢, T2

¢.=90° + ¢, (6)

@, =90° +o.. (7)
Hrb, o ARRHHBIL L, o N GBI, W

cosA =cos(90° £ @/ ) cos(90° £!) +
sin(90° £ ¢! )sin(90° £p!)cos(A, —A,). (8)

HHEWEPE A HEKE D i RR N
D =RA. (9)

K, ROWHIREYEAE, HL6 371 km, A Hfik
IR
2.1.2 HIEANER R RE 1 K H g A

EFGIT T 2009 ~ 2012 AR AE . KA
AEAGE SRR T A . N “+H” EEHEMN
2011 AR A B R0 5%, W 2011 ~ 2012 4F 4
HEBEVORE TS, R KR A 2012 A
PEICSR, HUEIR 2012 ~ 2013 4F 7 A KRR RIS
I, EIUFEFEEIT 2012 ~ 2013 427 H frid s
PR . AR SC E BB AR B E M, Xl
SEENETE MR, Blgih il T kR 2, v1sh
WP, R Mg, B D, BKIRIFSSSH

TR AR X HhFR (I SRR, BB R LAY 2
RMHEEPIRER, 1 G TREG KA
RBUERE T

PIARRAE M6, W La a] LAFE H 434 (5 il 28
AR L SE B A M RE, A A 1E A2 LAY,
Bl R BE 3 K, O S B M R Y AR gl e 4 K
RSN T RVE M — R HL, IFTEHEZL L
By o, HoAbR A 01 (2.71, 45), 2
(4.28, 6.4), fRAHZLIH M= (Igh-1gD,) (M,
-M,)/(lgD, —lgD,) +M,, w]4E5 RN 2 bk =
feF1Aat: M =1.210 21gD - 0.945 9, Hir, 1gD,
WD AR GRTEEXE0) , M, R —
DRAPNALTR (B, lgD, NEH A SR AL AR
(ETPEEXTED) , M, R A SR (R o



Fl
3
&

9
(©)
7
5
3
2
9 ¢ +
*
* (€))
© 3 *3 g
j !! 7.1
s
* ‘
5 *
2
RS PBAHUIgD RSB 1D

% EEX $/1gD

R X $/1gD

Bl Z2EBENBEALSEPESHXZA
(a) HRNAE; (b) KEUNS; (¢) KEMEW; (d) MLHUNS; (e) MLHCEW; (f) HEEENS;
(g) MHEEEW; (h) KNS, (i) KFEEW; () FOL
Fig. 1 Relationship diagram between the magnitude Mg and the logarithm of epicenter distance
of deformation instrument at Taian Station
(a) body strain-meter; (b) water tube tilt meter (NS); (c¢) water tube tilt meter (EW); (d) extensometer (NS);
(e) extensometer (EW); (f) vertical pendulum tilt meter (NS); (g) vertical pendulum tilt meter (EW) ;

(h) horizontal pendulum tilt meter (NS); (i) horizontal pendulum tilt meter (EW); (j) gravimeter
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Fig. 2 Relationship diagram between maximum amplitude recorded by deformation instrument
at Taian Station and epicenter distance
(a) borehole strain-meter; (b) extensometer (NS); (c¢) extensometer (EW); (d) vertical pendulum

tilt meter (NS); (e) horizontal pendulum tilt meter (NS); (f) gravimeter
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Fig. 3 Relationship diagram between magnitude and maximum amplitude recorded by
deformation instrument at Taian Station
(a) body strain-meter; (b) water tube tilt meter (NS); (¢) water tube tilt meter (EW); (d) vertical pendulum tilt
meter (NS); (e) vertical pendulum tilt meter (EW); (f) horizontal pendulum tilt meter (NS); (g) gravimeter
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Fig. 3 The corresponding maximum epicenter distance to earthquake of each magnitude

recorded by deformation instrument at Taian Station
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Abstract

The statistics on six sets of deformation instrument at Taian Fiducial Seismic station shows that the deforma-
tion instrument had good earthquake-reflecting ability, which could record M =7 global earthquakes, and the re-
cording amplitude of the coseismic changes was proportional to the magnitude, but that was inversely proportion-
al to the epicentral distance. The earthquake-reflecting ability of six different deformation instruments to distance
earthquakes and near earthquakes was different; the recording ability of the gravimeter and the vertical pendulum
tilt meter to small earthquakes was the strongest, followed by the volumetric borehole strain-meters, the water
tube tilt meter, the horizontal pendulum tilt meter and extensometer. The recording ability of the extensometer to
near earthquakes was weakest, and only can record close to M6. 0 earthquake. The earthquake-reflecting ability
of the gravimeter to both small earthquakes and distance earthquakes was stronger, and can include all range of
earthquakes recording which can be recorded by the vertical pendulum tilt meter, the water tube tilt meter, the
volumetric borehole strain-meters and the horizontal pendulum tilt meter.
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