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Tab. 1 Basic parameters of the digitalized observation points of water level and water temperature in Jiangsu Province
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Fig. 3 Co-seismic variations of observation well net of water level and water temperature

with Wenchuan M8. 0 earthquake in Jiangsu Province



%13 FRYLSG . TLIR AT RIS F H AR H2R  [e] A= v B R AE AT 5T 37

B2 HKBERREHAGH, EIEERN
0.012°C; 75 16 HB [ T/MEhk b Z 5 v Zig
Bk EAARAE, EFHIEEERIT0.044°C, 42 4AH
JEX G T, PRI BRI .
2.2 HZF9.0 FHRAKAIKREREN

BT HAMBRREA, 8 DRI B AN R

M R A 7 10 24 B B R KR E B o — B
Jt (BB —Br i) BBk e AL, RS R
B — 2/t JE BB K S IE W ShA AL E s BAE
TOJN 8. O G4 52 A i B /) g 38 3 22 4k 1 gl 12
FHARDLAE H A Hu 52 I 2 A4S VA 0 R BT A [F] 7R A2
& (£3),

F2 3UI8 0 EEARAIFIKBRRMEEESH

Tab. 2 Major parameters of co-seismic response of water level and water temperature with Wenchuan M8. 0 earthquake
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Tab. 3 Major parameters of co-seismic response of water level and water temperature with Japan M9. 0 earthquake
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Fig. 4 Water level curve recorded by Jinhu 06 Well from

8 am to 20 pm on Mar. 11, 2011

BRHAMBERERZ I MEEKR, HH
A5 LRI TL I3 X I W K I A (7 R 5 i B2/, X
A7502, 18, 16 HA FIRMIRL, 75 02 H KK
R A S VU MR AL, BRI AR,
HAACHRBEMIE, 205 F % 0.035 CAI0.032 C;
75 16 FHANR 18 HK I FIRAE S5V H R
L, RETREE (LT ZRAmEBEEAN, 25
4 0.011 CH10.006 °C, ZAEHETE KR, KBS
A KIRFRWALE 3 033 H 11 HRE3 1A
HMREBSEREE, NEHRTER, F—ki
BRAFGALKRRE B EEARF K, 7 02
FHAE PRI TR e 22 J 1 A 7R — 35T ) S (I B
ERFFERAEL, 75 16 HTERAIT AR, RN
RKIt, ERERSE 1 RGFHEE TR, MR
FRJE%, B2011 £6 AMBETRE, ZEE
30.255 CHIM AL BB AL 4L, HLHBRR AT A HME
30.279 CFFET 0.024 °C; 7 18 F/KIEE Sk sh

BB, BRFREMHERM B, HAEL
REB/N, HA0.006 C, RIE/KE/MERT, 4
I AJEBTIER

18.7370

: lgﬂsﬁ-hhw e 025k
’ 18:6932 L . L WMWWW

1
04 05 06

C

7K

03
2011
FUET16

30.2891
@]
<
S 302732 M
30.2573 L L
03

04 05 06

2011

23.23130, P18
L BAZMSMWWMWMWW
23.2244 L L 1

03 04 05 06
2011

IKIE/C

i TRAE-H

BS BAR0ZBMEER#02, 16, 18 ¥
KB EAL B &
Fig. 5 Water temperature hour values curve
recorded by Su 02, 16 and 18 Wells after
the Japan M9. 0 earthquake

2.3 FRME R E R R R AEXS b S AT
2.3.1 KL, KIRAEAL S RGN B R B 5E 2R
Matsumoto (1992) #} %% T H 4 Haibara 3.
Roeloffs (1998 ) #F 5% 1 3 E fn #| & F| J¢ M
Parkfield BV 3. #/1% (2006) Wi T =nmEEF
FHIKA IR E SREMBEEHXR, XU
REREBARN, HRBEHKMZAGREH RPN
HREWRINTRR:

lgAh =b,M +b,1gD +a, (1)

A, A KAIARARHREE, BN em; M HIR
BR%; a, b, b, REHG D RIRIE,

MPER 2 IR 3 WAETHEXTLIHR 10 O JFikAT
EHHE, 8

lgAh =0. 74M - 1. 161gD - 0. 54. (2)

X5 DAY 7P K 5 . 52 R 7K A8 78 A W JBE S A
RRFRKX (2), FHEHET 02 FMIH 22 HY
HBL Ak > 100 cm Fy7R ALK HE bR w28 B (BUCF
) 224t

BE— S MK ALK IR AL AT, 2 AR



S

FRYLSG . TLIR AT RIS F H AR H2R  [e] A= v B R AE AT 5T 39

SRR K AL 78 R B K, TR BE AR Ak I R BE d B K
(E6), BUKAIZBEIE A HZSE X (FAh m), |
BERIEREER Y (BARTC), WHERRE:

Y =0. 099X "%, (3)

M 6 AR UR R AT R & K AL AR Ak
10 em < Ak <50 cm, JKIEAE4LAE0.005 CZH, ¥4
KPR ER T 1 m B, R AR, dbn]
SAIFE TR 1 [7) 72 7 v 3 B 1) 28 Ak ALK AL 1 4R
A R RXT I R R

0.020
0.015F
O

= got0f
®

0.005
p

0.000 L L L !
0.0 0.5 1.0 15 2.0 2.5

KAi/m

H6 REARWHKEFKETLBEXZE
Fig. 6 Co-seismic response range change relationship

between water level and water temperature

2.3.2  [EEASREIIE BXT H s

AT 10 1 76 36 UK b R B 1 [7) 7% i 1 1
HLEE RN 4,

TLFRIXIR 10 O IR PL s E KA, A3
I B U TR ) B RO BBk W R B R R
F£30 ~50 m 22475 ZKIRWRI 43 06 H. %4k
08 J- R IR Z KM, 435 8 H 0 g HEEmm T
400 m#1 800 m FREE, HAR 8 OHAPREKIR, ¥
B FH 0 [E 2 FEETE T 200 m B

MFE 4 ATH, FETR 05 HFNHET 14 HAKALAFIK
YRR YR 5 AR AR A [l AR R, o A R e Y
20% , PO HFRAT 8 MFHANHCRBIARI, W
WH:1 80% , 7 OHCRBKIRAAL, (HWRIFHH
60% , HAHRE 6 OHKAICFREKER, S0
WHH 70% , A 3 DIHERBKIRAEM, S0
WFH: ) 30% o KA [F] 72 e L LA Bk wp BU A2 40k £
AR RE R TOKIR A B2 4k, T K ¥R DA S AR
feaze, LR 7R 0 I B R Sk B [0 0 AR S R 8 B ]

KF KL o

IKAEFIK MR R RE T R E 5 & A SR AL
FERKRR, KN BLEEZEKERSE
PIFLER FE ) Bk Wik BE g, A —& K2
RGN AR FEE A3 A P47, A4 B S —R AR+ 43
T AS AL B R AR BLAE KA B AE 4k b5 T K IR Y
R4k S R K5 H A PR 22 B RE B RS B 45 3R,
REEMCH I R Z R KR 2 R BRI, K i
PIABAGIR T 32K WBE B I RE I Sk, RS2 K I AR
B A SR B 4% i B DA B R0 5 P K SR Sk BT Ak
PIURBE S5 2 i R 2 B4R, KL K IR R B 28
AL T 350 SHe BT X [] — Y b 2 % I . R 7
M R A B R 25 5

x4 IIHEHFUKEEKBEEMAE DGR
Tab.4 Co-seismic response abilities statistics of the digitalized

water level and water temperature in Jiangsu Province

Bl 8. 0 Geusd

HA 9. 0 4tihisR

e 4
P 1TA K KA 7K
1 e 02 H: [ [ ] [ ] [ ]
2 16105 ©) ©) ®) o)
3 4x3) 06 H: ® O o O
4 WAk 08 H: ® ® O O
5 w12 H L L O O
6 w714 O O O O
7 %16 I L L o o
8 FiE 18 I ® ] [ J [ J
9 Bl 21 ® ] [ J O
10 BERH 22 It ® ® ® )

T @ITRA RIS, OFRICIF R -

2.3.3 A HRFE—IIHXF s

T4 FIAITCIE R /K LI R A IR, 3
1| 8.0 ZxRiC BRI N B HALPEEL
FHA9. 0 ZUbBMHFLEE, BUIHEBEFEIT
77251300 ~1 500 km, T HAHBRZE IRV IRL 2
300 ~2 500 km; BEARHAMBREEKX, HHT
BRI, MR R MRS RIT. R KA,
EKZMFKBE I EME 2R, FAELHKAL.
K Ik P [ 2R e L B AR W B S TR, o AR R R I TRLR
%, [FRIFRm NG Rk A RA I

KAL) 72 e L R 5 A 4 b R PR RR R D) A
K, BEEK N m i #BE R, BARMRE KK
DL RIFRAE ALY 25 38 LA KR fk mp—th s ik 2 20 15 &



40 HwoR W R 36 %

R E, B HER KA R R R L,
W 06, 08, 12, 16 FH-o KA B HE X FBLEE,
w22, 21 H, HAMBREAEMERTE,
HEHMKRRRBZAES. iEE b EMED,
HFREECEFTBRTZAMELGBEKE. B
ERE . B MIREMN A ENEISEE, BL
PRI R St , AR BEERNE
2.3.4 [A—Wi3 BB MHALAE EL2AR
)5 7R T VL R

TE [l I B K AL R AR U 10 EWEIH:
PR bR B 7K A 55 7K I B e 3% 2] (7] 22 e o A £ 1Y
HAAE 3 O, BRHBRKNMAKIRL TR RALR
HAA 2 A, BB FEHALGEIEE ) 2R
P K

[ —Wigday AR EE LA B AFH
SRR RE ST, RSLAEIMAPILL: HET 02 HFIfE
%05 3, Bl 12 FFIET 14 H, 02 F:F105 HAi
FREWRREM, W2 MY 80 km, HA
PE. B TREE . T KRR EEA MM, X
e AR R N H R SE AR, 05 HTieKALB
KX 2 YRR A M FERE. FAENER
IR 12 FFET] 14 ¢, 2 HHNTHEGRE
REAR PG [ A — B DU Y, AHEE 20 km, {HI
1714 Fp0f 2 iR BEA IR, AR
L MR BT 2 Y MR RE I AN R

MEXIBRE, HHPHR b TRZEEEZRE
AR T ARRABIER Z MW, JLOHXEK
R R P R R AR ARG, MIREE MY 16, 18,
21, 223X 4 CFEXTIm KRN, TCIe 2 M i i
BFE] . BYARIE B . RSB S SR LR A
5 PR W A o

3 4k

BB CIRLIR BT H T W AR 3H: M 10
IR R K AL L K 2 SIS RIS, X
N80 ZANHA9. 0% 2 WAHBRIAAL, KRR
AR AR A BE RE Sy AT T e, AH BT
BHEE

(1) {75 10 DHMFRmBFERER M, %X
5D A AL I T 194 S 7R RE ) B 3R T o 9
RS FH K AL B [7) 7= i 7 A 58— B AR AL LR,
I SR TIRIR, R i 72 BE

Xof SHe DX 4 I 7 AR 25 B 5% Tl R 3R B K R A ARRAE, LA
fkepddih £, BIERPIKE FRRE. mAKR
FRADLAE A ] AR e 7 LR, R b o i 7 B 5 9
BEARE, HARKHALZ KRB LBAE
BAWZS, BZHNERIANZEBWKESL, B
PARAE IR G R, K2 KRS H K B K
IERFF B ARG IR, SKBKEAELES X 5
PN R R, X IR T H AR K
HHE,

(2) AR & BT i FH-FL 5] 722 el L e A B
BER, TR XK AR K IR I 5 R
T 02 HEXT PR SRR A A R e, R H AL
o 37 47 i 72 T 5 1 R ) 2K AN AN 7K IR A Bl 2 AR A R
ANBISR, AT 5 R b DR S L 7KL K R A 3 BT IR
MR P S R B T R AF i R R R AR AL, 3
WH-C R A8 7 FE B b 55 B4 JR R AT B 08 I H- s b
LA AR TS, K g LB R ERENS
TERHAE A A 8 4 N — B AR R A I T AR A i A
BT B b 55, A R AR O 5 2% 1) b SR AR 2 E A2
MRS EEAF T H T ACRE AR

(3) &3 06 FHaK A e H A< Hy 7= i 7] 52 0 g Fisf
IR RS bR R AR B IR R IR 25, X RT IR YR
BCHE PRURE 1 £ 0 SO0 U 5B 1 TR A R B R
B, IR X HT IR R A B ) R 5 RS 2
W TAHE 2 B A T —

Sk :

EHR, B, fads T, % . 2006, HUHBLH X /KA I8 A W
B RATIR WA B PRAG [ T]. 152,26 (4) ;103 - 112.

WRACER , XU . 2006. 3 FEH— 3 7K J22 ZR 0 % b bk [0 A2 i o
T FIEE IR (1] EBRHEZ B, (7) 127 -31.

A0 BRRAR XI5, % . 2007. BB E KR E1EM =R KM SRR
SERILRE [ T]. MR ,29 (4) :873 -882.

F/NEE, WA, A 0L , %5 . 2006. 2004 4212 J 26 HENJE 8.7 43R
R MIX P RS [ 1] MR i R S5 BT, 27 (3) - 40
- 46.

B B, R, 3R . 2010. 2010, ¥ R B X L KRB0 [ 352
VR Ve S o S AR S [ 1] M2 9,33 (1) 136 —43.

A, AR, AR . 2000, Kl T Rt & W1 7. 6 Yt
RGN [T]. #2220 () 119 - 125.

BN, TEE, KRG . 2009. HigAE Wl & PIHK AL R 25500
BILHR B X[ ]]. #Radt 31 (4) 432 - 441,

XITW , 4T, ZE AR, 45 . 2003, =it ks 5 ek
T4 [ T]. HoR R ,25 (4) :632 - 639.

F1E, XU, PRI . 2008. MR I A 5 7 29 Bl 56 R IR IT &k
[J]. HIBHEE,31(3) :296 —302.

BHEW], VIR, A, 45 . 2010, YU 05 H:-.06 FH:7K i ¥ Hp 4351



%13 FRYLSG . TLIR AT RIS F H AR H2R  [e] A= v B R AE AT 5T 41

RS T SO BIRAEB L [ T] . MBS ,33 (4) <274 -280. -321.
MRS RSN B ntES, 2. 2007, JbnCIE Bt A AR W K 3 1 ] Matsumoto N. 1992. Regression analysis for anomalous changes of ground
BROVWFFE[T] . M #3,29(2) 1203 -213. water level due to eathquake. Geophys ResLett, 19 (12 ): 1193
AT NS T T, 25 . 2006, Z R B E R B KA IR 2 A 1 -1199.
VIEWFFE[T] . Rk ,27(5) :569 -574. Rexin E E, Oliver J, Prentiss D. 1962. Seismically-induced fluctuation of
T, ER, XU, % . 2012, £ KRX A< 9. 0 SR the water level in the Nunn-Bush Well in Milwaukee[ J ]. Bulletin of
TR AR ] B AR S ML [ 1] #b72,32(1) :59 - 69. the Seismological Society of America,52(1):17 -25.
ARl 1991, WS KEIER MBI SE B =K IR AT IR AL Roeloffs E A. 1998. Persistent water level changes in a well near Parkfield
HITT]. P EMBR,7(3) :88 -94. California, due to local and distant earthquakes. ] Geophys Res,103
Blanchard F B, Byerly. 1935. A study of a well gauge as a seismograph (B1) 869 - 889.

[J]. Bulletin of the Seismological Society of America,25 (1) ;313

Research on Co-seismic Responses Features of Wenchuan M8. 0 and Japan
M9. 0 Earthquakes in Jiangsu Fluid Well Pattern System

ZHENG Jiang-rong, YANG Cong-ji, JIANG Hao-lin
( Earthquake Administration of Jiangsu Province, Nanjing 210014, Jiangsu, China)

Abstract

Through the analysis of co-seismic responses features of Wenchuan M8. 0 and Japan M9. 0 earthquakes, we
discussed the earthquake reflecting ability of the Jiangsu Fluid Observation Well Pattern System which had been
digitized reformed and the reason of the major difference of earthquake reflecting ability of well holes at different
measuring points. The result indicated that; (1) The co-seismic responding ability of water level was stronger
than that of water temperature in regional well holes in Jiangsu. The water-level co-seismic responses had a con-
sistent change law, and were closely related to the magnitude. The co-seismic responses of water temperature
were great different at different well points, which were manifested as a slow restorative change. (2) There was
difference of co-seismic responding ability at different well holes in different tectonic units. The co-seismic re-
sponse change in central and northern Jiangsu area was weaker than that in southern Jiangsu area, whose reason
is the tectonic characteristics of the thicker upper loess covering layer in central Jiangsu was weaker than the hilly
country in southern Jiangsu in capturing the micro-changes of stress-strain states. The relatively complicated geo-
logical structure in southern Jiangsu became more favorable to the change of underground water state by the tiny
disturbance.

Key words: Jiangsu Fluid Well Pattern System; co-seismic responses; Wenchuan M8. 0 earthquake ; Japan
M9. 0 earthquake



