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Abstract: Based on calculation results of the tidal factor, the paper determines the value of the observation grid
of well water level. Then, according to conversion formula of the linear strain and volumetric strain, the paper
calculates the volumetric strain magnitudes of the extensometer and water —level instrument caused by tide,
atmospheric pressure, strong teleseismics and drainage action of confined aquifer. The relative variance ratios of
volumetric strain are between 0.242 and 0.668. The paper analyzes the response characteristics of both, and
preliminarily explains the physical mechanism of synchronous changes in the water level and the strain .

Keywords: Water level instrument; Extensometer; Volumetric strain response; Air pressure; Strong

teleseismic; Confined aquifer drainage

KB 2014-05-04

BE&£WMB . =R R JOTRITE XH13014Y 5TBh

fEERN: BBV (1974-), 5, TR, ZAFHFIKE ST ATkt i TAE.
E-mail: zhaoaip8000@sina.com.



%41

A48 AN ) IR TR LTI HRE & KA A i (S R 18 A8 B2 3B 95

0 5%

o FLIN S5 S0 BH | AR IS T S 3 [ 4403 1
RS ALK A SV R B AR AR A0 4™
S0 BLT e 2 S RER 2R R S TORIR
B K2 3P AL B A B K A7 5 A R A O R
K, A TAEFLBRRE ST 0 F1 1 B KA A LS
FAE IR, A AT LU M2 P % 4 1 B R0 E
IR I 22 GE A AS (BT AR N AR SS—Y Al fif
20 ST T e 8 A () R 2 AR AR Ak (R 7R )
FIHZRPEL A T SR A M R AR R AR FRae 50 M
TG 2008 4F 5 A 12 HEUI 8.0 HHbFER K AL
A0, PRI ASASC A e 4SO Ml R AT 3% B4 AR g AR
HAT, ZEOR B R A R B0 T 18
FEFNARN 5 2K AT B R 2% G E I Sk I o5 A2 149 107 3 i
G TR AR R E, TR G L
BT ARAACHRARAL , — 35 AHEE 30 m, YJRET W
MRS 2 FAART Y | SRR RUEFIRE DA
— b FE R ] - R SR b SRR R B )
AARBTE T 50, AR SCLAZ & H KA R 45 4
A 17 A ) [0 54 A St A X S 1 AR
TSRS AR W O R S 25 S SR X b
FEHTIR R PR R A PR L,

1 UL A AR AL AT A A LI A £

JUTEM TV A IR, MBI & R RE
116.01°, b4k 29.65°, W4k 110 m, & kA& kb

JEIL PRI, AR LR T R T T
M P DR A A T L Ll AR P b 2 Y i 2%
SN ERE R - R AT E A b,
U RAAR I ER |, ML 8 km, T4 1~1.5 km,
SRR 3200~3300, i 60°~70°, FEFH—BTAAR
DSk KB Z WG, dkR T 555 I 20 i) & A= 1
YaTtizsh, JHESIE L m s aT, 1911 42 A
6 HTEZWiZa kA 5.0 HbiR |, M= &3y
1.5 km,

JUTEARMIFER 71 m, EZ R U R
ZH (Qhlal) Whi + . WPBRAFIE B REZ R (Z22P)
s KA B RE A, JREZ 6~10 m, HIE A TIT
WA, LB E 114 m, F/KZTE 38.34~4
0.67 m, 58.32~61.48 m Fll 64.36~67.25 m, £%
TOKIZATEA, BRIEELD 6 m, KM,
FEARNZ R AW | R SRR, 2K
A T RN T B A S R A 2 TR AR LI 1L i R
45 m, HE)ZE 25 m, WMHNFRZE<1.0C, Hil
#<0.02°C, WRILA MREF KA, H ke
2570 m, I EW EM, EW 2% NS bE, £ZEH
BEEE JUILH KA, TR R AR I BR 5 A b )2
I3 LI 1,

2007 4F 5 H IR LRG0, 1EH I BT [E AR
WIE ST, KA IRY 50 em, SS-Y HUf
AT 2007 4F 3 A, AER BT 107,
RS /NT 10°9/4F, NS, EW 052 110 13 28 K8 (8 23 5]
7 1.84x10° mV Fl 1.43x10° mV, AEIC 5257 0 [
fRm, FEEL,

180 o 0 55 0. gn NE
e ?
THEF T TR
+ 4+ + PR =
+++++++++ 4+ 1 [Z] 3 i M
2 ne s me ne AR : =] o
AL S AL Qs A s A .
145 10m
A RS AL A AL An Al m'\
AL RS A s AL Qs AL ., b3 EE S|
A AL A de AL A AL g e &
£ EONE- U R OO e fr *
I
i A A fa as A e " = A
10| - S
I8 BT DD A A AE D a. ge e O Gl ) o] ke #*
= S, ’ [
5 A A AL As AL A A, as As ) Gl e Ao (O Br T O
. A AL AL AL RS A A . o he o - 4 s PSS,
e ne B AL as ms A T // Al e ////// ////////////
P AL AL AL BE AL RS aa s A S b i
AL NS AL AL AL As S A A A A Qs A AL A (AT XN AL Qs DS AL A
A AL As As A s DB RS A As AL Ao dw Ao e PO B AL D de A
AL DS AL e s As AS A AL AL AT AL Qs AL Ae s A AL A Ao 3
DL DL AL Qs AL A DS DD A AL N Qs AL s As s AL TR AR AR 2
T T AE de e o T S 95 Ah AL ae e S0 A |2 se | |22 2 As e ae
40| A me ae As e e A dw fe RS e ds Bo ae l | A A | | AR ReRs B

1. B+ 5HHEF: 2. RAEKE: 3. BAKEE: 4. K &: 5. §4E: 6. RAFA

K1 LTI WL M J2= ) 1]

Fig.1 The stratigraphic section of observation site in Jiujiang seismic station
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Fig.2 The water—level tide factor and its observation accuracy
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Table 1 The volumetric strain caused by the tide in Jiujiang seismic station

H 17 JKA /m ew (107) A x (107) Aw (10°) a
2010-01-28 0.031 57.75 57.26 38.50 0.672
2010-02-05 0.021 22.72 38.79 15.15 0.390
2010-03-28 0.037 4478 68.34 29.85 0.437
2010-04-26 0.026 30.36 48.02 20.24 0.422
2010-05-28 0.026 44.66 48.02 29.78 0.620
2010-06-25 0.023 54.60 42.48 36.40 0.857
2010-07-04 0.009 26.76 16.62 17.84 1.073
2010-08-26 0.024 47.05 4433 31.36 0.708
2010-09-09 0.028 38.47 51.72 25.65 0.496
2010-10-05 0.015 36.51 27.71 24.34 0.879
2010-11-05 0.026 43.75 48.02 29.16 0.607
2010-12-03 0.027 45.68 49.87 30.45 0.611
2011-01-02 0.026 51.96 48.02 34.64 0.721
2011-02-25 0.014 37.51 25.86 25.01 0.967
2011-03-02 0.022 4251 40.63 28.34 0.697
2011-04-11 0.031 60.01 57.26 40.00 0.699
2011-05-03 0.034 37.61 62.80 25.07 0.399
2011-06-12 0.02 28.09 36.94 18.73 0.507
2011-07-01 0.032 40.36 59.10 26.90 0.455
2011-08-26 0.022 33.20 40.63 22.13 0.545
2011-09-03 0.013 29.85 24.01 19.90 0.829
2011-09-10 0.037 46.02 68.34 30.68 0.449
2011-09-26 0.032 58.75 59.10 39.17 0.663
2011-10-09 0.031 29.92 57.26 19.94 0.348
2011-11-10 0.024 38.18 44.33 25.45 0.574
2011-12-25 0.031 51.84 57.26 34.56 0.604
2012-01-20 0.027 31.08 49.87 20.72 0.415
2012-02-18 0.034 53.90 62.80 35.93 0.572
2012-03-07 0.031 4471 57.26 29.80 0.521
2012-04-07 0.031 58.3 57.26 38.86 0.679
2012-05-06 0.025 42.93 46.18 28.62 0.620
2012-06-01 0.027 50.81 49.87 33.87 0.679
2012-07-19 0.02 59.90 72.92 39.94 0.548
2012-08-01 0.022 52.91 80.21 35.27 0.440
2012-09-27 0.019 62.24 69.27 41.49 0.599
2012-10-28 0.014 54.69 51.04 36.46 0.714
2012-11-27 0.015 43.31 54.69 28.87 0.528
2012-12-27 0.018 56.77 65.63 37.85 0.577
2013-01-25 0.019 49.52 69.27 33.02 0.477
2013-02-22 0.015 51.03 54.69 34.02 0.622

A AR FEX AR AL 0.605(¥I1A) ¥ 0.160 AEXTHR I 2 26.45%
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Table 2 The volumetric strain caused by the air pressure raising in Jiujiang seismic station

A2 1k H S H/hPa KA /m e (107 A g (107) Ay (107) o
2010-10-24~26 17.20 -0.074 -43.70 -136.68 -29.13 0.213
2010-11-13~15 14.20 -0.049 -17.30 -90.50 -11.53 0.127
2010-12-05~07 16.84 -0.058 -44.33 -107.13 -29.55 0.276
2011-03-13~15 23.70 -0.087 -87.41 -160.69 -58.27 0.363
2011-09-07~11 13.00 -0.068 -43.10 -125.60 -28.73 0.229
2011-09-17~19 11.80 -0.059 -33.26 -108.97 -22.17 0.203
2011-12-13~16 14.20 -0.038 -22.13 -70.19 -14.76 0.210
2012-04-02~03 21.06 -0.114 -100.96 -210.56 -67.31 0.320
2013-01-01~03 20.77 -0.049 -93.27 -178.65 -62.18 0.348
2013-02-07~08 16.49 -0.045 -60.28 -164.07 -40.18 0.245
2013-11-26~28 15.69 -0.053 -36.11 -193.24 -24.07 0.125
DR R s Y 0.242 Y 0.0796 AHXF AR 25 32.89%
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Table 3 The volumetric strain caused by the strong teleseismic

RIS =4 HhLA M Am AKOi/mm e m(10°) A x(10°) A x(10°) a
2008-02-20 M 7.7 ENR T 1A B 3.70 48 88.66 15.20 10.13 0.11
2008-05-12 M 8.0 g B & 1.22 275 507.93  495.84 330.56 0.65
2009-01-04 M 7.7  ENEEJEVEI AR ERE S JLH 3.80 13 24.01 15.00 0.00 10.42
2009-09-30 M 8.0 5% EE M A 5 B X 9.30 22 40.63 20.30 13.53 0.33
2009-09-30 M 7.7 ENJE IR 125 B mE 3.80 47 86.81 41.80 27.87 0.32
2009-10-08 M 7.7 LB RTIE] 7.20 53 97.89 45.70 30.47 0.31
2010-02-27 M 8.8 BRI 19.00 134 24750  146.40 97.60 0.39
2010-04-07 M 78 I BRI 3.63 218 402.65 70.40 46.93 0.12
2011-03-11 My 9.0 H AR AR 7 e o 30 v 3 2.62 672 1241.18  1186.80 791.20 0.64
2012-04-11 M 8.6 D00 1B RIS B 2 V35 3.90 404 746.19  911.00 607.33 0.81
2012-04-11 M 82 D00 TB BT B 2 Vi 35 4.10 154 28444 34830 232.20 0.82
2012-10-28 M 7.7 IR RE R X 8.70 11 20.32 15.60 8.22 0.40
2012-12-07 M 174 H AR AR o B 3 T3 2.80 17 31.40 35.70 18.80 0.60
2013-01-05 M 7.8 B[R I 2R B R 1A Js 8.40 21 38.79 17.20 9.06 0.23
2013-04-16 M 7.7 FREA L R A X 5.20 12 22.16 22.90 12.06 0.54
2013-05-24 M 82 FRAEUK v it 4.10 10 18.47 32.60 7.171 0.93
2013-09-24 M 178 [ S E 4.90 15 27.71 24.50 12.90 0.47
2013-11-17 M 178 Wikl ify 16.30 22 40.63 22.30 11.74 0.29

NV RS e ¥ 0.47 ¥y 024  AEXERMERZE 50.21%
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Fig.3 The responses of water-level and cave strain of Jiujiang seismic station to the Wenchuan M 8.0 earthquake

occurred in Sichuan province
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Fig.4 The strain and water level variations caused by drainage of the confined aquifer in Jiujiang seismic station
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Table 4 The strain variations caused by drainage of the confined aquifer in Jiujiang seismic station
M (8] 7K A /m ew (107 Ak (107) Aw (107) «

10-13 14:04~23:59 -0.373 -528.27 -688.93 -352.18 0.511
10-14~10-18 -1.364 -2 335.72 -2 519.31 -1 557.15 0.618
10-19~10-25 -0.648 -1551.04 -1 196.86 -1034.03 0.864

BB -2.385 -4 415.03 -4 405.10 -2 943.36 0.668
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