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Fig. 3 Difference curves of hourly values of water level of Xing-1 wel on
Aug. 28 and Oct. 27, 1999.

1.2 &7 HKA

ZFE RO R B 24 1 H. 1999 SEZ HK AL AR AT B 1 IE W AR . 1 A A ~3
HIE KA 5 1EH 208 R R &M L2 R BT84k, B 1998 “E A 700 22K, 4 H
FRUEKAL T B 227 AP A TR B AR AE, 1IE 5B B R KA. R2218 F b .7 A haik
RrFF e AR BT AN 11 B I a7k KR BT 5 1998 4E[R] B4 LE2Y 151 800 mm, T 1E # 1%
BT KA U622 48 T 1. N 11 BRIFAE ElhE Ms5.6 M al, KA EFHE H bk, Bt
{EHH 2 b TR U o Bk, KA H _ETHIE FE =ik 760 2 20K, 2o W I 1 7= . Uil

i Ms5.6 MURRAJGAKOATEREE BT 212 F 20 "
HRA) KA A TR SIS (B 4). T ﬁzmg{g-ﬁ
1.3 52 Hkfr E Y

250

1999 4[24 4F %36 KA 1 55 7 FEAA%
Lh A 1 F AR KA AR Al A B8 IE W AR A, R B0 - = BRHEEFELE S
29500 mm, 2 AP Y TR 150 mm. 1 4 21 99% 17273 "4 7576777879 "0 0 LR

e X 4 1999 47 7 1258 HiE B

H ~2H 20 H E%@ﬂzﬁig/]\ ,%lll%(l%] 5), ﬁﬁ-z Fi1§4 Mean valjl;ojr fivj:}:d;ﬁ (;fL\«'ater le?;{ ofCa§7

VORI bR B ER, W1 H 24 H 8 Bf ~25 HZE well in 199

B 15 ANNEF, ZKAZM 7.106 m FEE 6.749 m, 22T+ 350 mm; 29 ~31 H XEL R T 200 £

K2 HTHHIE 6 ARKAL 22186 THIRAS, A 6 26 HITMGHN MBS, MR ELD




#3 M R TCA SR LT R M R AR R S e M5, 6 MR 243

€.51 P N 2 A RE 10 H o, KRR h 2 5
7.0- W, LW ELRIM%. 10 AFHE 11 A 29 H
£ Ms5. 6 HFEHT, K72 URH IS B IS, B R K
g A 10 H 11 HKAZA 7.400 m fE% 7.523 m
"0 (FRT 123 mm); 10 A 13 HARIM 7. 451 m 4
854 ~ Z£7.606 m(CFFFET 125 mm); 10 A 15 HAKALM

199 "é '; ' 3%; 4;7;{;5;%9@‘;;; 128 7 548Lm % 7.655 mCFB&T 107 mm); 11 A 12
Fig.5 M ean values for five days of water level FKGLM 7. 754 m P& 2 7.920 m CREE T 166
of Rong2 wellin 1999. mm); 11 A 24 HAKALM 7.927 m FEZE 8. 066 m
CFRET 139 mm), B/n Il BMIEE .7 H 1 HE 11 A 29 H 162 RN iZH KM BT
%7 1400 2 22K, NJE TR IG5 5.
1.4 3101 H¥XHE
1999 4F 1 ~4 AiZHR sl im ks, 5 A 7 HIFHE.5 AR 7 AP HmERN
10~1518 H 10 HZ 17 H 8 K= &R ARG, £ 15 HH =& &1L 67.9 . & FFH &
14,5 R IX 2 LEH R B TE) A A R P A P 2R 4t Med. 6
FHEN S SLT BI R R A P IR . 8 H 18 20
H~9 H 7 H, e EE EH HAEKF. 9 H IV Sl e k. alladpluintnidgluiutglaiel
8 HLAE, & XRMEHIH ™ 2.9 t /24, FFEHK &
#270 KI5 B111 A 16 H. thih MgS.ﬁﬂ%ﬁﬁgw_ ]
13 F PR UCF e R P 0.8 Jidy | TR CHRN) NS bies

(6. 11 4 17~28 = REIFEIH = 6 -8, | [ AR
REPEHN T B10 45, Ms5. 6 HERAE 4 KLl " 3 B SR R B
JGs PEERFEAE 21~ 31 ] 1999 4F 12 A K, % o
=i LIFek. Fig. 6 Monthly oil recovery volume of Xing-101 well
1.5 K1HEEEH in 1998 and 1999.

1999 I EE K 17 WS UK. IEHW
FATA9 R R 10 0.25 MPa. MsS.6 SBRRTH |
B3 BRI R, 2 AR 1 RIFTHE
S BRI RED 0.78 MPa; 8 23 Hili § | |
U 2 Y1, N 0.99 M Pa; 7ERT 10 H 27 Hitl g , ]
BER 3 IRRTE, BE R mEL 1.32 MPa (& ]

D.
¢ ——
1.6 163 wE B 1994 L 2 3 4 5”6 TR %1011 ‘11}3
ROE B7 Kk 1EEEENSH BAGE

IR E. PR SRR S KEME Fig. 7 Mean values for five days of casing pressure
B F75 SO0 U K00 16 R 7T AR 7 R R of Datwellin 1999
R . ASCAN LR A . A 8 AT B . 1998 4F 6 A 2 Hikdk Ms4. 6 #ufE mr 3 A
AR, 2 AR EKIEE EFR 16 0P RA 1656 m’, £ IE% T3 H & (533
m)OII 3455 A 20 HE 2 Wi Bl s B ise A1 317 m's & 1FH H P8 10 2.5 1%, /& 5 B
(9% BT IE# H PKF. 11 A 4 ~6 BRI BlE R, B8R 199 m’, KFikdt 4.6
IR PIRT IR . A 1999 4F 2 H JEIT 46, H =2 e &, thar 9 MH FH 7 &5 30%.

W M5.6

T T T T b I I I



244 2%

Ui Ms5.6 HFE T30 K, B 10 H 30 H H BIG Z 5T 8, H P58 )y 830 ~ 920 m’, 3#4: — )&
JERIYE. 5 H e T AT

2000

Kt Msd. GHIER

ﬁﬂ% Ms5.6 IUJE##l e Mr'6

1000

REB/m

it Mgt 6

1998 4F 1999 4

B8 X163 R E
Fig. 8 Gas recovery volume of Xing-163 well in 1998 and 1999.
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A STUDY ON CHANGE OF VELOCITY SPECTRUM OF MEDIUM-MINOR
EARTHQUAKES BEFORE MEDIUM- STRONG EARTHQUAKES

LIU Hong-gui', GU Jin-ping’, WANG Zhengzheng', NAN Jin-sheng', MA Jian-jun'
(1. Seismological Bureau of Jiangsu Province, Nanjing 210014, China ;
2. Center for Analysis and Prediction , CSB , Beijing 100036, China)

Abstract:; A ccording to the definition for the spectral magnitude advanced by Duda and Nortmann,
using the digital vertical displacement data recorded by 5 telecontrol stations in Jiangsu area and
13 groups of 0. S-octave band-pass filters of which central period are 1.2s, 1.0s, 0.67s, 0.4 s,
0.25s 0.147s, 0.119s, 0.1, 0.078s, 0.065s, 0.054s, 0.047 s, 0.041 s respectively, the
average velocity spectra of P and S wave of 54 earthquakes has been determined. And the syntheti-
cal fact f of each earthquake can be gotten. Change feature of comer periods of the velocity spectra
of P and S wave and the f values with time are studied. The results show that the synthetical fact
f of velocity spectrum of medium-minor earthquakes changed from high to low with time during
one year or shorter period before medium-strong earthquakes which occurred in the duration of
low f-value.

Key words: Earthquake precursor; Anomalous character; Corner period; Velocity spectrum;

Sy nthetical fact

(E3E246 )
ANOMALOUS CHARACTERISTICS OF UNDERGROUND FLUID IN LIAOHE BASIN
BEFORE THE 1999 XIUYAN Ms5. 6 EARHTQUAKE. LIAONING

LIU Yuan*shengl, LIU Guihe’, TONG Fengflan2
(1. Seismological Bureau of Shandong Province, Jinan 250014, China;
2. Seismic Station of Liaohe Oil Field, Panjin 024010, China)

Abstract: Anomalous characteristics of observation data of 6 wells in Liaohe oil field before the
Xiuyan Ms5.6 earthquake, Liaoning on Nov. 29, 1999 are analysed. Observed items are ground-
water level, oil recovery volume, casing pressure and gas recovery volume. Trend, short term and
impending anomalies appeared in observation data of the 6 wells before the event with fairly good
synchronism and a shape of rise-fall-rise. The test shows disturbance factors, such as water flood-
ing, pumping w ater; atmospheric pressure and temperature etc. have not influence on the observa-
tion data, therefore, the anomalies can be believed.

Key words: Trend anomaly; Impending earthquake anomaly; Anomalous character; Under-

ground fluid; Xiuyan earthquake



