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Abstract: Using the seismic waveform data recorded by the second sampling water level instrument of Yong'an well
and compared with the CMG-3ESPC-60 seismometer, the coseismic response characteristics, response capability
and seismic wave loading response of the well water level are analyzed. The results show that: The second sampling
water level meter can also record the seismic body wave (P wave, S wave ) and surface wave R, and the dispersion
phenomenon of surface wave is clear, which can better reflect the action process of seismic wave and the release of
energy in the process of source rupture; well water level has different responses to near-field earthquakes and far-
field earthquakes, and its coseismic response capability was not necessarily related to magnitude and epicentral
distance; compared with the CMG-3ESPC~-60 seismometer, both of them have obvious periodic signals, and the
amplitude of the surface wave band changes the most, which is the main center frequency. The water level
waveform is consistent with the velocity value integral amplitude spectrum of the CMG-3ESPC-60 seismometer,
and also has a wider frequency band, but lower than that of the CMG-3ESPC-60 seismometer.

Keywords: Second sampling water level instrument; Well water level; Seismic wave; Coseismic response

WKimBHE: 2023-02-06

BEETH.: hEMER R G E (XH231305YA ) FIAE 848 H i Je B 4ERH 564 (Y202207) BE 4 %
EERI: BHUK(1987-), F, fid, TR HERYBL A I EERE IR T 9E TAE

E-mail: hongxuyu@126.com



40 £ Mo = 43 %
0 6380, 187 7 3 K 6 A 9 A % G i T 5
0 515 28 K IR S R B LB I RIS

Hu e A BT & A RS ECT AR Y . A Y EA B
AR TR — By 25 B8, HR A0 I
FEoK A7 2 b 58 B 1E BRI A BT, MR I 5 1A IR oK
L 52 39 2 I 7K A X8 K 7% ) 752 el o7 e 1 4 g R L
J WY 5T Bl 3 AE RN HR A 5T AR S B Y
ASAEFFAEN, 1 2 KK A A Al X b 7 A4 N A2 i
REJERIA 107102 Ak, FENAhE R
FRASE 149 T3] 75 i) 137 R AiE S L FR T Jié T — R 5 AH G A
9%, ZHBF A R o KA I 3 K R [R] R AR
WL LR R E, B2 e, HBpEss
e PR UL SH R X Ml 52 O L A DG PR AR, T
[Fi) 522 0] g s 5 B T A2 5= rh BB AR M FE A, i
UL H i A () 1 A T K2 K S
IS Rl B N i o) S WA T YA W
FHLEAE . SKE BB TSR b 7R I R A
SESY 5L S i Ab %) DS A — S B A G
PR, Y DI 0 3G 5 L R BN WK A B
2 B, TERIRMLELFSE I, Brodsky %38 E
2 i 5 R K A 7 7 1 [R) P s 1 S 5K
JZ R G T K R BRI K R B0, iy BH AR X6 i
Bi] 5 P 6.7 Ze M FZ 5 R BT 10 /KRR B AT Al 5T 2
bR AR AR S K2 B K CSE AR N S
[Fi) 52 o 07 AL B A Ry A A 3k BRI 9 3R WY K Ar
[Fi) 752 2050 I A — 2 R 2 4 7R 1 7 A0 JBRT 0 g 3 722 Y
M7, S WK SO BT S AN S A A B, Rt
5T AL 14 7] 7% i 7 ) A Bl Xof 7K SC Ml It 2%

116° 117°E 118°E 119°E

M, MEEmEE o HT =R W
Bt . S, AR 8 205 A 7K A0 08 B9 5 fin
T, KOEIEREF AR M — LT, REER
MH BT MEIC S & REH] 0.1 Hz, 1 Hzid s, W
TORVEOM A, R S KA I S B K R
T EZE IS B A U, ASOR AR Z SR
KA IR AL AL 51 B 1) 2 0% I B d I A CMG -
3ESPC-60 M2 11 %F bb, A I 7K AL [R] 722 v bz R AE
M) 57 8 7 b D8 o 8 e 1N A IR 4 T K 28 K
A [) S e O O, DA T — 25 B O KA 7 b AR
ZE MK A R ) Sh S O

1 ORI

1.1 RUERRALES

MK AL TR Z i IX (117°36" E, 25°
58" N), AbF 75 Vv MR 2 5 4 i 1B RN — A
o 3 4 PE N A e — T VT ST 1, NNE [a]
Wi 5 NW [ 5K HH P WT 45804 (B 1a) , BEHAF[R]
1978 4F 12 A, HFLIRJF 1000.44 m, K7 % 6.9
m, HIFFLZEM A 1be WM KRB b =
2, B—EMN0ES2m, NAEIKMKE R R
WL EEE, FEEMN52mE400m, HE=F
—HYER SR ARE(K2-Ech), #1251 L
b A, BRA M RAIRAG N T, HBRKRAT,

\ // W | SR | 5 R ) i
+ / { 7 A | IREE | (m) FHFLEEARE iz
/ (m) : 4 m
A, ////’ born [P 5.0 [5Ee2EE 2%
/ r-% e Yy
///, ,/\;/ R B
< /"j{{; i} Gl
/>>;\-»// / | - g AT A KSR
/ oo E
//’/ N/ // VNN Gt
u}*’ gﬁ\\ \\ \\\\\ jeeN | AR 391.1
o b N . 396. 30 - lm
ﬁ\%/ - \ N i ST (5.5 0B
/ 2, \ =~ \\ /”/ 5 5 LI
f I ’J ‘/ rg‘/'/ \’@‘ \ \ ///’ L
f &
/ \ . ﬁ'/
op v
/ \ \ // NN /C/ >’\/< a gj: 648.00| 251, 7m
S s N e | s
\/ “ ’// X’ |
N 4\ 2
P
~ /‘/\ S T T 26800 220m
WX Ny e | TRt 5
ok Eaots He Tzt P Rt T T
- N [ e O Lo aa] " laz e EREXE (5
Bl A2 A 1 1 s BT L R A

Fig.1 Structural background and borehole conditions of Yong'an Well



55334

AT - M >6.0 MR 5 L YK 2 KA ) R e RERAE 7Y 41

FKBTE89.2 ~153.76 m, 307 ~311m, % =)JZMN
400 m % 1000.44 m, FEP R F SR FE 4 (J3n) ,
NS =L AV S N S EAR RTINS =l o
FEARARF K

1.2 W

KB FE K ALAE 2013 4E 7 H XL &% £ 45 9t
TPECFA s, R v 72 ey b e 1y ) BiF 9 T
W Y SWY -2 BUECF KA, RAEFRHJFER 1 min
AR Ls, POEHEFHFELEE N FE . A A MW
WS veoRk e e . e 2. KA
LI ) S s R (B T L R . AR AT (F
R AE B DL H AL HuE BN (R4,
FAT R B R A B, X KA R LA BiAk
. OUERR 220 BRI B4, BRIBOKALEE M
Witk QX KA B R E] P50 A T R AR B

PEBUHE iZH: 1 km 2245 CMG-3ESPC-60 Hi 7= 1
A0 ) 2 W) O AR X6 B, %o 32 TR b R XL
LL T AL . DX CMG-3ESPC—60 Hi 72 3 W il
B HEAT RO, R B A QORI AL
e W) 1 SR Bt B ROk RO, I 4 2 I (]
J7- 5] R A BAS B R mm /s, 75 3] T3 b R D

ff%7.
2[RI 53 A

M 752 e Xk K AL 8 5 | A A A7 3 B A Sk ok

R, ASCARIEYE . PR | [ 5= o B 4 £
P[] 2L K Mg 17 B 3 45 7 11 A 70 A 7K 2 He KA 1Y [
R AR

2.1 [E)ZE MR 45 1E

P b R S W e, 2021 4E 5 H 22 H 02
04 76 TG F I8 N30 2 B 5 7.4 R, RIRIRE
17 km. Hi7E & A WG, K%L A KM (HEE D
2058 km ) WL A HE i 260, EAREI 1 B (€] 2a
HEME ML, B 2b o ErhE) o 1E 2¢ S K FRTE
PRI Ja AME DT 2, M 2a Fil 2¢ 1] LA H
02 i 09 43 33 B0 UL I 4 ith e i3 B0 /0N i 1) T Bk 5
BI P w) =33k, 02 14 43 53 B0 Hb % i ik )3k,
L) 20 e R AR, R AR e Bk, IR
WEE R 6.66 m, 02 154 11 Fha Tt Bl e o,
AR 6.92 m, JEEHKAEILIE 0.26 m, FfJ5 M
TR AT BT AT T R 5 U, OS B 1943 29 B A A 7%
aE R, WA B E IR R . AL I KL RERS
RO SR B0 2 B 7.4 MR 0 R D ) ZE A
2. IKIZA T e KARIE | T AR B DL SRR
M 7 s [) 25 ) 7 o 07 AR 1, 3K il B 7k 22 7K A7 -
FLEAE . S KIZ A T e A8 s 4 1l i e b 5% U A FH
R, (H ke R AR AE NS B E £k - (& 2b)
BB, E 03 B 06 432 A7 WL il £ f 1k &2 7% iy
RS I N R TR 3 R =SS Tae 7 N o 3
T AR AL SR AR I AR ASE (LA HE A B A SR AR I R
SRR AG B e .

8 & 8 8
\\

|

!
i
i
|
“r i
I —
Wil
il

|
|

W»m

W

i

’]Wlhl“f'ﬂm iinptsiipenisipsviossensevi

%00 ) o000

a0
fisf [8]/h:min

0200 2

@30
B} 7] /h:min

s

P2 IR AL SR BT 13 2 2 7.4 Z b R 1 () 552 ) oz T 24

Fig.2 The coseismic response curve of Maduo M7.4 earthquake in Qinghai Province recorded by Yong'an well water level
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Table 1 Coseismic response parameters of earthquakes with different magnitudes and

epicentral distances recorded by Yong'an well water level
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Fig.3 Coseismic waveform response signals with different magnitudes and epicentral distances recorded by the Yong'an well water level
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