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Fig. 1 Section schematic diagram of comprehensive

seismic observation in deep borehole on Changjiang

Farm in Chongming
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Fig.2 The recording of seismic wave in original sample
rate ( data time is from 11; 00 am to 11; 05 am on
Nov. 8 in 2011) (a). in minute sample rate
(data time is from 10; 00 am to 12; 00 am
on Nov. 8 in 2011) (b)
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Fig. 3 The data recorded by seismic station
(data time is from 11:00 am to 11:05 am

on Nov. 8 in 2011)
(a) the short-period data recorded by Changjiang
Farm Station; (b) the broadband data
recorded by NAH Station

THURH B 0 SR PUR R 2, 5
FHCFARAMM, FFH P ¥ S L RAMMEAR
K, BARHGE RIS PR AR I L A 0 = B
Wi, I EBRHGHRRRE P 3. S BRI SR =
ORI LLEREE, XX R 747 B — 2 1
b

2 NI

2.1 Eféd
P23 T 1B ARHSC IS S PR e 73R 90 I £ 2 ) Ak

I I60) 40 A} 2 A B 4 o 4% o sf ) A8 Ak, [RGB
HFMEG IR G E MR N GXF G E LT
EHBPIO RN =ZARIER), ISR
H (2005) MHPE HLAR H 3 WIS 18 R iy A
f, RASHEITMMAMERK (FHEE,
2011), HILKBIRMGER LA A AR (FER
TS AU ) BIRHATL A E AL R MT.0 H
RPN T LR E MR, R EE620 km,
R AR, ST XA R PR, LA
AW EMREY EER LR BEREMNE
MR A IE D PR R PR F “ 1 #” JOPENS R4t
MSDP # - iy M4l 7 3= . LOCSAT. HYPOSAT., f&
IEWRE T R X GV MR R ST g, Bk
T2 U SURB YU P AN S A P R UE R T
193 LR HER TR L, [RIRE I B4l B 7L A LOCSAT
WAE R R R IR R E R KW NS, 556%
JEASCHE ) AR T 8 ALK 4 MSDP (¥ HY-
POSAT s&fii (BRIPFI, 2ZH, 2005), ZE M
JPAEE A AK135 68 (BR5TE5E, 2009), BEA T4
SEMR IR R IR IR L, ARG REN (R
MIEBEMEE), A HMER R E R,

SRR R D SR AR B iR 2, A
B SES A R B A I, BIIE. B
RV, BRI AIERWEE, FAEEEMN
BOBWE, XFEEERIES M S5EMNE
i PR AR o F K LG SR I B KA E . #E H W
WG T A, AR et &3,
SRR EMKEE, FEM R BHARER G
(— BB THENBMHAERBE 28 ERE
SENL LS E
2.2 RERZSERELE

1AM S MRS IR A EMEER (L
TG R —), 4 MR RS (5 DI
WEEW T 4 ) mEAHMUE MR (T
TRIFREER ), 5 AT bR & IR e L 45
BO(UATRRER=) AT,

RAEMEGERER, =FRBENHHEERK,
I KIHRIZEN 0.06 s, IR O/ NRINEE, =&
FEAAN, #2410:59:08. 8,

G — S4B A 22 0.041°, B
HHZE0.023°, BEE R R EE B AR 5. 082 km, %5
REGER =R EEGE, RTEEE 1356 km,



222 OB O R 36 &
x1 EMLERITE
Tab.1 Contrast of the location results
R Z (G —JL T m )
L\j 5, /( o /\ /( o 3 /k
B bR JB A PN ) E ) TR/ km
“i R A AR 10:59.08. 84 27.338 125. 939 235
4 MRS + B ENIE R 10:59.08. 78 27.297 125.916 231
SAHIES + A ENIE R 10.:59.08. 80 27.308 125.922 232

GIRCMGR =M ENI R E (REREEL &L
SEMARIEFEZG U P B, S PURMEBIN S5k
B PP, S PKBR BN MR ZE) , BRI ISR 2
Gy 0.27 F10.36, 5 SEHH R CH2ETIL,
UEHITE G I BURHMY “ MR 9" RS 5 AL
SHRSCGRAH BN AT, 78 H W TAE LA
IS, LEBNARZE/NT 5 s, BPRE
INTRBH 10% , GuiRAERE/DT 0.5 K%K
5, FAOBYE T PR TE R IR ZEFEE N, Bk
LB AE 2 3 7R R o7 P ASOR BLBF, BRI
Ja A 3 R AR S, ARG TR AP B R I
MRS, NSRRI R A B (S PrLbsE
FBs R SGER R ) 5 AANENIRBET T, ZFh
Tk MR BEISAE 230 km Zify (3RS, 2011),

HEE K G P b e A2 a5 R (R =M%
10: 59: 06.8, B H 27.2°N, 125.9°E), &
WRGREE h =220 km), 3 MEMERYFEERK G N
D EBRA E LSRR — SR 22, (H B RIRE
TERLETE BN, RN Bl G W O/,
I HHR e BN ARG RE (K2),

®2 MEEER

Tab.2 Contrast of residuals

- SSE NAH HUH  TPS QHS Y

: (&) (BIL) (BEH) (RF) (RELWL)
BRTEE 02 023 — 003 014 0.27
ZR=F% 021 020 0.06 003  0.09 0.36
2.3 B%R

FH TSR B e B P B2 A B P T ) A0 2
PRI BE N (1AL A i A, JFCIN iR B2 AR
e, BB M B A BB R AR B B,
{H LB PR B FR B N BEA AR IR R A KKK,
Fr AR A RETH R ARG, R A s T LA e 52

PAK M =1g(A/T) +R(A)ITEH,
3 B HETE

(1) FERAR AT AHME P RAVE Ry dir IR B4 2%
AR P Y FTIRE S, X RVER “HiRE
107 SR L, AH E K A 3 b R A R P
S, TR AR R b 7R U0 S B B AR
HW, RIS S B, TERFER L, BRI
AU RAER O 23 m S T 25 Hz, 5534100 Hz,
$L 28 200 Hz (¥ FRAAH LU b A7 A — 8 258, A —
SEFEE LR RRAH I YU, (R0 bR e 45 R
WIARK . RRALIE b, &RAE AL HF A
AR, A BB BRI R e A8 2
MRK .

(2) BAEMEGR LB BR, 5RAERGIR
AT RAFE Y “HLRAN” MIfffa, —Jrm, SRR
RAMAMUEEE AT LUVE o s R AR 1 “ &7, 1
M RAES B H T, I A O R B B
A, RS AR KRB, HA %
HE2 MR RAER AL, XERTFHMT —&
BHMMEEGY ., ®inT EEX A%,
Bt T R G S .

SE 0k

BRI, Wi, X4 . 2009. T AREFHBEN I REM L H
BN R DRERATT]. R R ,29(1) :69 - T8,

SR Fil, ARFEE . 2011, 0 B R L G EREAM R R
SAMTLT]. K S e BR S 72,31 (B06) :19 -23.

W . 2011, HAIRARHRUAEE BRI A B o Bk A (1], iR
B 5 BT5T ,32(2) .70 - 74.

Fig, TEE, BFM . 2011, VP BISEAA EAHX R S A T].
MR HRE I S 3F5T ,32(4) :94 - 98.

B, REF . 2005, A HE B e MR RIE & MATLAB
RIE[T]. R BN 555,26 (4) .1 -12.



28 NV : URMAE AR E AL FP Y T 223

Application of Tiltmeter in Earthquake Location

LIU Jia-min', YIN Ji-yao', REN Ye', YIN Xin-xin®
(1. Earthquake Administration of Shanghai Municipality, Shanghai 200062, China)
(2. Earthquake Administration of Gansu Province, Lanzhou 730000, Gansu, China)

Abstract

We compared earthquake location of the M7. O intermediate-focus earthquake in East China Sea obtained by
the 25 Hz sampling observation data recorded by 2-component tiltmeter installed in comprehensive seismic obser-
vation system in deep borehole in Shanghai with the observation data recorded by seismometer of seismic stations
in its adjacent area. The results show that the maximum error of the origin time and the epicenter location is only
0.06 s and 5. 1 km respectively, and the residuals of earthquake location results is smaller in the earthquake loca-
tion by using these two observation data, which shows that the observation data recorded by tiltmeter in high
sample rate in deep borehole can be used as the earthquake location analyze.

Key words; observation system in deep borehole; high sample rate; tiltmeter; seismograph;

earthquake location





