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B BRAR (115 ShARRAE s E KRl M =5. 0 HUFR IS s SR AR 55 T — B 2483k 10 - 247K, RO I 1y , A0
Bl X S A T TBORITEL AT PR B 5 5V B L BRI VS A A W 18 T — B 4E LR B 339ME, iR ZOK 8 1 2020 4R
SEBRIKAF 5 U DX M, =2, 0 a2 i S IG T 2008 4F LUK T30 7K 8-, 52 900 B 5t 300 2 o PG 55 REAE, O )1 35 7
M 4.0 Db b s AH X5 H AE A2 p bR 9 ) 1 R g DX 3 B2 0 i b e g Dl 17 0 7 2Ry R I3, 4 e e 1) 1] 7R
M DX AR Y B 6. 0 G iR s T A7 DU 1| X8 1 i AR A R X R 2 G R, 01 8. 0 b R A A i X I AR = R 2 0
Bl 7.0 G R AR R X 1) A% R 5 B ANAT K B 055 , JUZE T 7. 0 0 M52 A% 72 DX I 4% 78 114 58k 58 TR0 Uk 450 3 0 I
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BT RS 12215 5 e AU R -5 R R B s e i sh Z Tl AR DG A, v KR = 14
TP RS SR DL, B9 BT A R A R i B R R Sl e K 7 e ] b R T Bl Y R 5[] ik
2021 4E4Bk Mg =7. 0 R E R Mg =5. 0 RIS U1 DX S b 52 355 2l , LA T DR A 31 JR) B 8 AR e [ R
Wil H 7 95 Bl A% SRy RS AL 5 £33 DU 1| X 3 2021 45 % 2R 19 5% Hh bR 2R 1 5 JB B 2008 4R 5 H 12 H{JI] 8.0 4%,
2013 4F4 7 20 H1li 7.0 212017 4F 8 H 8 HILEEH 7. 0 B AR RFE M RFEeE sl o0, 2E 1 70 i i
NI 7= 16 BRI

1 2021 F iR &R

1.1 A M=7.0 % EE

P b FE AR B R R , 2021 AFBRILE A Mo=7. 0 #iRE 19 WK, SRR Ry 2021 457 H 29 H 32 FE R+,
WrmH ARG MR 8. 1 e MisE . MBHEIHEFER , 24F M =7. 0 HifZ 2 PR — S5 A AAE , AR EE T R AEFE 1 ~
37 ~9 AL ~12 o IIESKFEE,2021 4FZHOK V% 5 T 2020 4F 5 R HLAEE (2020 4F 7 H 22 H 3
BT B AR V3R 7. 8 bR ) o ISR A E , 28Rk Mg =T7. 0 #u = 3 32 14 M XA 28 P Hb gl
K M=T7.0 #1572 12 YR, (5 48Rk Mg =7. 0 HEE R 63% s HEKER My =7. 0 bR vsns i FAu Bk, #i 2k
BR Mg =7.0 M58 12 3K, ACEER MR UR A2 7 W 2Bk KRBt Mg =7. 0 #5298 /K7W B A 55 , 00 1 UKl
PEM =70 MR RAFENEL B S A 22 HEWILZ 7. 4 JuhRR KO HLER A AR &R Mg =T7. 0 HisR , 7 E Kl
JEh AR KA M =7.0 iR (& 1),

1900 4E IR A3K Mo =T7. 0 MR RR AR B R (B 2) 2021 4E4 8k Mo=7. 0 MR TG sk (19 ) 5
1900 4 LA B AEAR ¥E (18. 3 1) J& A —Fuw (X B XA, 2019 ) , H B & F 2020 48 10 IR SRR (FE

WS B #3:2022 - 01 - 24 ;&[5 B #§:2022 - 02 - 10
TEE T A AT7 (1959 - ) Lo INTGAF I WE9E B3, B F HIFETE AL 5 Mg UM ST, E — mail : 1289991429@ qq. com.
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J5,2021) o RUARF 2021 4 43k 0 40°  80°  120°  160°  -160°  -120°  -80°  -40° 0
M=7. 0 #5252 ARSI R B 714
IR TR 17, 43 () 23 A A (b
2EBR) 557 (FEBR) 9 15 B RHE
1.2 FEREEALNXHE E3)
I v 1 MR £ R s , 2021 AR

[ B B 4 X (18° ~ 55°N,70° ~ 135°

E) LA Mg =5.0 #hi5= 37 X (fL45
BT S B I iR 17 ) (18103) , K
H1:5.0 ~5.9 R 31 IR(F BB L
JLRM TR 15 7R) 56.0 ~ 6.9 iz
SWCE B LTS 2 %) ;7.0
~7.9 FHIRE 1 K, 2021 4FH KRG M =6.0 #15E 4 ¥, 43010 :3 A 19 HPigkEkin 6. 1 9.5 A 21 A ZH
?%7%6 4905 22 HEW\I£ 7.4 M9 1 16 H IEUII?)EQ 6.0 ez,

g R T T

1900 1912 1924 1936 1948 1960 1972 1984 1996 2008 2020 1900 1912 1924 1936 1948 1960 1972 1984 1996 2008 2020
A

1 2021 ££¥k M, =7.0WES T

B2 1900 ~2021 £ 45k M =7.0 #E M -t(a)F1 N —t(b) (£5x) B

M a) 43 A &, 2021 4R E KRl 00 s 90° 100°110° _ 120°  130° 140"
M =5.0 H7% 3 3% 3 X B8 55 2020 -
SEAH A B, 5 B H v e
TR ) 75 7RI 2 R 1 B, B 2021
4 Mg =5. 0 iR 3 EEE h il
ORI AR S e (B 3) o 7
Pt kA2 10 S LA FHbRZ (55 2
W6 gLk b, B3 19 H PGk
6.1 M5 H 22 HEMWILZ 7.4 3
) g R R A 5 RS KL T
MR (S 1 Roe KL E, S H21H
BRGRI 6. 4 PR ) s AR R L A

1K 6.0 R, B9 A 16 Fpgijys [ ume S
6.0 G2, Pl &4 3 kS B3 2021 EFREAMKRESR M=4.0 EHHE
KU EMTE BN 3 A 24 HF s (MR IR RIS U 1 R VRV Wkl , o P 5 GS(2016) 1609 =)

TN X RS L 5.4 bR AR i
P41 RS UL MR BI 11 A 17 HYLHR3hi R X 5. 0 JiRR . & 18 K B I T AR A vk
17 05 UL MR (o2 4k 6 ZRLL FHAE) B T 1900 4E LUK A-F-349MH (14 IR/ 4F) 51 X GOK -5
T 2020 AESEFRKF- (2020 4E 12 10 H G185 22 MS. 8) ,2021 4R KO 10 24 HEEH 2 H6.3 %
7=,

MHRE TR EE R, TCIe 2 KRl A 2 15 15 A L B a0 Vi B, 2021 4 g b R i J32 4 1 7 2020 45 v [ K il
KRS A 22 HEIZ 7.4 MR, 618 M H M R KRy 10 J 24 H S H 2 H 6.3 9t
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o MM , H E R S ABIX 37 YK Mg =5. 0 R T Sl (151 4) 8¢ 1970 4ELIOR A ARSI K (R 34. 6
K ( l%%z G5 ,2013) g, 1 T 2020 4R 21 (AT, 2021)

M TR
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A

B4 EKE M, =50 B M -t(a) TN -t(b) E

\IOO\D

1.3 ) RHEEF

00 )1 5% 5 RO E L2021 4E P01 K2 4RIX (25° ~35°N,96° ~ 110°E) 25 M, =2. 0 #i5E 3 082 ¥, H
Hi .M, 2.0 ~2.9 HIFZ 2 789 Yk (5r4R45 406 YK) s M, 3.0 ~3.9 HuRZ 254 WK (4845 35 1k) s M, 4.0 ~4.9 Hi7E
27 I (EHARE 4 ) ;M 5.0 ~5.9 HiE 9 IR (5484 6 1) ;M6.0 ~6.9 HifZ 2 R (F4B4 1 1K) ;MT.0 ~
7.9 HiFR 1T IR(EHRE 1K),

PO K2 4B IX M, =4.0 #i7ZE 96°E _100° 104 108°
A o oA TR e ) > b A ST
EIRER R T AP N L Z DA LN
I 28 ARG R DL &
el Tl (B 5), SFH%E N
WHER:1 H 23 Hapgihi
M5.0(MA4.7),5 A2l A/
PEVL M5.6.6.4.5.05.2,5 A
22 HEMWM% MJ7.4.5.1 F18
H 13 HEBIZ MS5.8 iR,
A NE =R T H 14
HYCI M,5.3(MA.8),9 A 3

29°

H3tE M,5.0(M4.8),9 A 16 B
Fot L M6.0 1 11 ] 17 H 3t o
® M;4.0~49
B M5.0(MA.7) 5% @ 1i5.0-59
U1 T 408X M 7 0 Sl b s @ 1.70-7

DU R AR K 2021 4F Hb 52 95 7 Fl
SR EE XA T 2020 4R, HLRE %5 ] ES 2021 F£M)IRBE M, =2.0 EHH
AR (ELS) o, 5 )1 R

JCAHSR I = B FIE W KR 50ER 5 H 21 H ik &k 6.4 IR 5 1 22 HEIIZ KA 7. 4 JhiE,
PN 9 A 16 HAEAEDYE 6.0 JeHhag s B B & F 2020 4F, PY)1 X380 R 16 2 B e = A IX
() o (D) NARBHEEPIERX . R REEAEFEFE KT8 AR B—gis—% h =4
SEIX BN B X kAR ML 3.0 S DL B HIEE 16 Yk, Hirp Mi4.0 DL BHbEE 2 Yk, RE7 H 23 Hp L M4 1
(M4.6)F19 H 16 Hy i E M6.0(M,6.2) HiiZ; K 77— 3C—3L BLIX &4 M, 3.0 ) DL b HbsE 67 ik, Horp
M 4.0 DL EHRE 11 IR KRS MA. 8(M,5.0) 3 R E—gin—3 X M, 3.0 J Lk FHiER 39 i, Hdh M,4.0
KUL EHRR 1T W KRR M 4.4, 80 11 H 10 H e M4 0 (M 4.4) o (2) Jel 1L W7 2400 i i 5= 3 BR .
HE FAEEDUN 8. 0 BRI AREIX, B4 M 3.0 K LI FA4RE 36 Wk, Hr M4.0 XD FHIGE 8 Ik, i
KATH 14 BPUNBON M. 8(M,5.3) 5 7 IR B AR A M 3.0 UL ARG LR GEP4 18 H 1L
M3.3 4%, (3) NHBIK I ( EEE R HAR P ) FEAXHE R . &4 M 3.0 K& LI EHbiE 26 Wk, Hid M4.0 K&



<4 o s 5E 2022 4E55 2

PLEHIEE 6 U, ENS S HAFR M4.1.5 7110 HEUK M 4.0.7 J15 HAR MA. 0(M4.5) .7 J1 23 HFil
M 4. 1.7 J125 HBTS M 4.2 DL R 12 F 21 HIEYE M 4.0 #0552 , i KRR N T H S HAE M@d.0(M4.5)

2 MRS

PO X35, 2021 4758 M iR —— )1 A X3 3 L 6. 0 e isE . 2021 4£ 9 H 16 H 04 B 33 43 31. 9 fb,
DU A P T B R AR M6, 0 HRR , SO AR 12 (29. 20°N,105. 34°K) , FR IR 10 km, J& TR .
2.1 PRHEF P BE R

HRARE VU378 15 P I 5%, B3 2021 4F 12 H 31 H 24 B, 95 B 6. 0 IR /7514 id 5% M, =0. 0 Hi5E 255
W(EEE), HP ,M0.0~0.9 &E 152 %, M, 1.0 ~1.9 27 75 W, M,2.0 ~2.9 437% 23 ), M,3.0 ~3.9
REAWMG6.0 EE VR, RRENI H 16 HYE M 3.4(M2.8) RE. BANITHI M 3.0 VL FRER
D LA M <3.0 RN LM =3.0 RER (L4 (R,

1 FE6.0HHEFFI(M,>3.0) BR
== 2 b = pAYE:S
Fe B ) K4l R TR— P sy
1 2021 -09 - 16 04:30:48 29.22 105.33 3.1 12 g i yph B
2 2021 -09 - 16 04:33:31 29.20 105.34 6.0 6.2 10 PLIF/=E=Y
3 2021 -09 - 16 04:52:07 29.20 105. 40 3.0 9 pa )iy B
4 2021 -09 -16 04:55:19 29.16 105.34 2.8 3.4 10 UIPLIR/EREY
5 2021 -09 - 16 07:23:48 29.22 105.32 3.2 9 pa i ys B

Y9 5L 6.0 ZUOFRRTIT I (] 60) R - RTEHHEX 5 NWW [ KA AT, KAIZ) 14 ko, SET4120 8
km, 51X B NE 2 [ 012 BT T 0. 97 EL 6. 0 ZLERENIAAE | 1K M, =30 HIRE, M, 3.0 RS
P R AR 2 | 2 I ARRE M3 BT BRI R (1 6b) , Al E B4 oh 2 2k AR 10 2,9 19 27
WA P 6c) ELBEJ SRk B

1049°E 105.1°  1053° 105.5° 105.7° 105.9° M
29.]7\1 @ . 7.0 9 (b)
R i o 6.0 1
- : & S8 50
Ky
&%‘é\ 4.0
295 N &% 3.0
%OE| ‘x ’ 2.07
2 B D, 4 Ul
e & el K 1.0
5 % 0.0
29.3 W/ R | | | l ‘ ” ||
/ \ :: o - X -1.0 4 T T T 1 T
- D ; SN 2022.09 2022.10 2021.11 2021.12 44
o 6 ( S y‘f&\%g\ SO'N
. 2
1 r Bae 9] ©
%ﬁ\/ﬁ‘ i 40
%&
& 30
Bl
o 20 .
28.9 HE @ @ /6.0~6.9
o Akl ® 1,3.0~3.9 104
; ® 1M 2.0-2.9 4
. o M 1.0~1.9 | ..
‘Ioﬁ 9NIR . M.0.0~0.9 0 -_'M'M T
28.7° 2022.09 2022.10 2021.11 2021.12 4
Bo6 FRO6OFMERFINSH M- FAN -1 B

01| 3t 5% 15 5 )1 AR e e DX — 2 5 AR e 300 ke 315 [ P /5 3 9 SR ) T W ek, R CAP 0% J T
JrE A AR I AR A LRI 25 R (3R 2) D i 1A ) 90°  fiiffy 48°, H sl ffy 825 Wi I & ] 282°, i fh 42°,
B 99° ;P W7 1 o 186°  (5iff 3°, S BRIyt v Y (18] 6a) o HHEAUGTREE N 6 km, X IREAL S &
WPTEAU B FRREORT 70% , R FHE TP 5 5L PRy BA B 05 SR &, Ui 45 A R IR AL B
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AR,
£x2 FE6OLGMEEBEVFMG
R hE R /e T /0 P h/e T h/° B #li/° N VR
on/° Ap/° /km  Suike Dip Rake Strike Dip Rake Az Pl Az Pl Az Pl My Mg -
29.2180  105.3639 6 90 48 82 282 42 99 18 3 300 83 95 6 5.3 6.0 WiHES

29.1820 105.3910 10 125 61 104 279 32 67 205 15 65 71 299 12 5.4 6.0 USGS

W 2021 48 12 31 B,y 855 EmRKHE M6. 0 5RKHAE M2. 8 B H 25K 3.2 4, HFRIH R
6. 0 M RZ PR W RE B A TFEH1 99. 99% |, 71 8 2R 80 9k 57 780 ( 57 FL 2% ,2006)
2.2 PFEREPRBME LI0E
PE 6.0 FIBAEME L N
TR I (B HEHL &) 7
PRALI R 2 T | 5 7 s b A
PR A, 7R Ay 7 e SR
BT S Y K —, B
S v i i R R 5 BN
ROE 7). BRI R AR 2
By b B 00 1 e 7 s IR
BEFHIY T B 1R, X — 30 J1 IR
AN 5T R e AT B T DA R
M 5E e b ) 4 7K ST 46 J A
AR ) R 5 | R 7 9 g D 5 1
JEIFL M s T W O ey 200
ZA TR R, BN - 75 K
M) AR T 20 T s BRI
THAFHLAR , 75 R E ) w85 S o
SIS AR e ® 0069

Q ) @@%’5 \ ® @ 00
I DX (45 0 0 e 7 4R AL 030 N ol | @M

108°

@® B.C.26~18994F
@ 1900~20214F

® M50-59

(]
Tagars
¢
R

" 9“@
2T

it

G ) PR AR e % AN S
#15:6.0 SUBRRRR LT 7 HE6.0 RSN EHRME RS L RN
Akt ) e W AL SV 2% (Mg=5.0,B. C.26 ~2021 4 , Sl Ay i T 1 5296 )

XL (B 7)o EHLERY)
B GOR ], SR b AR E ) i AR E L e TR X NE SE [0 5% 9 NW g ], 7297 8- 6. 0 2%
Hh DI PG BT S (I 2R A A W 23T, i R A0 DX A1 A% 67 5 6 (L o 2R 1) PO 8 R . DO 1T 4
Mo SRR IR BE D 38 ~42 km , ARG ZR 1] AU VU )1 SR SR IR BE O 42 ~ 62 km (FR WSS, 2018) , U1 £ X
S A A S5 SRR A FU AT, AT D)1 i b e 5 BE AR AR /N . 9 B 6. 0 G MR 2 v Py LA ) A s T
T 5 S (R S B o = v 1) SMBE R 1) iR B B, 7 R AU AR ) 52 B A At T o 5 o 1) S ) e AR 1] e 2T 9 A
% H IR o

P8 6.0 5 AT DU Z AR B S AR 2 L W SR T B DX, (EL A e by 5 B AR E 1) A A8 2 L
UL T B AR IR Al GLIE A28 1 R8T VIR 2R | T BT 2R T 2 BT 2R, A NE S ), KX
860 km R IR L, R VYL E RO B R DY) EL P RS , 12 600 km, U 1T 3 AR P 4%
WU BTS2 , 70 3% 52 B Hh U S5 (7 T 2R BT 2= 2L A, T 2R E 1] N4SOE, W= Thi i) SE, i 30
~ 0GR, HAT ATtk o (R o B 25,1993 ) o B IG Ir 2R 3 6 7 58 O 1|t e (7 M B P9 79— 3t
BR) SRR A S — AR o YT EL 6.0 R 4 DAL AR 04 BN I A AR VEOE ), HARGRE AR X
I NWW Al A . PR, 5L 6. 0 Gt A s b S AU AGE 7] 1A 4 1L W 20 I T3 B, B NWWE§
i EW W= oh g Bl
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P 6.0 HHLEE Y H 100 km PN, DU TCHT 26 4ELIK, Dy 210 20F & W0 5% (PU) 1 b R% BERH 2 g
#520,1980,1981)5 2 LA B 11 R (F23) o Hidr: fie Fac 2k 1892 4 2 J1 10 H W) B 5. 0 hsE,
e RN 1896 412 H 14 H U E N 524 9 b=, BH 5 fedfi hy 1997 4F- 8 H 13 HE KR E 5.2 JHbiE,
1970 44 & Wik LK 5 UL EHIEE 5 UK, 3902 1996 42 H 28 H PO 'HEE 5.4 2% .1997 4E 8 J] 13 HE
BRaEE 5.2 4% 2019 4E9 A 8 HIUJIEE 5. 4 9% 12 H 18 H¥EH1 5.2 24 /12021 459 H 16 H M E 6.0 Zidb

£3 FEO6.0LEF 100 km SEE A A EHE

No. i i) S (en°) ZRE(Ag°) R (My) ElS X 5 6.0 G BRI ES/km
1 1892 -02 - 10 28.9 105.0 5 VI (EYIEERES 47.6
2 1896 —02 — 14 29.3 104.9 53 VI U1 e st 44.2
3 1905 =11 - 08 29.4 104.7 5.0 VI P A B 66.5
4 1936 - 09 -25 28.7 105. 1 5.0 Vi DU I T. % 60.5
5 1954 - 10 -24 29.4 104.8 5.0 VI pu)i A i 56.9
6 1959 11 -13 29.0 105.0 5.0 Vi U ) 1] 0t 3 40.4
7 1996 - 02 -28 29.1 104.8 5.4 VI DU B 54.3
8 1997 -08 - 13 29.5 105.5 5.2 VI HERE 36.4
9 2019 -09 - 08 29.55 104.79 5.4 VI VU] i 66.3
10 2019 -12-18 29.59 104. 82 5.2 VI DU 1| 5 66.7
11 2021 -09 - 16 29.20 105.33 6.0 VI Py 1] B 0.0

2.3 PRIEH IR E

PO A R JR LG0T B 6. 0 SRt R I IX. 167 A 2 i i 52 35 I 4, 2 IR DX AR A 36 4 37 R
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Summary of Earthquake Activities in 2021

DU Fang

(Sichuan Earthquake Agency,Sichuan Chengdu 610041, China)

Abstract ; Seismic activity in 2021, from global to local scales, is summarized in this paper. Seismic activity pro-
files of Global, China and Sichuan are presented. The seismicity characteristics of global, China and Sichuan are
discussed. The prominent earthquake occurred in Sichuan are described. The aftershock activity of strong earth-
quakes that were occurred in Sichuan in recent years. The aforementioned results show that: The global My=7.0
earthquakes show an annual frequency that is roughly the average level for more than 100 years, and the magnitude
level is slightly higher. The main active area is located at the circum-Pacific region. Globally, seismic activity a-
long the circum-Pacific seismic belt is more active than that along the Eurasian seismic belt. Meanwhile, the global
seismic activity also shows that the seismic activity in the northern hemisphere is weaker than that in the southern
hemisphere. The annual frequency of My =5. 0 seismic activity in the mainland of China is slightly higher than the
average level of more than 100 years. The earthquake intensity is slightly higher, and the main active areas are con-
centrated in the Qinghai-Tibet and Yunnan-Burma blocks. The annual frequency of Taiwan and offshore area is
slightly higher than that of the 100-year average, and the magnitude level is higher than the actual level in 2020.
The frequency of M, =2. 0 seismic activity in Sichuan is lower than the average level since 2008, and the magni-
tude of the earthquake in the east is stronger than that in the west. The M, =4.0 earthquakes in Sichuan are rela-
tively concentrated in the southeastern Sichuan region of the South China block, the Longmenshan fault zone and
the northern Sichuan region of the Bayan Har block. The M 6. 0 Luxian earthquake occurred in the southeastern Si-
chuan area of the South China Block. In recent years, the aftershock area of strong earthquakes in Sichuan has con-
tinued to be active. The aftershocks of the M 8. 0 Wenchuan earthquake continued to be active in the entire after-
shock area. The intensity and frequency of aftershocks in the aftershock area of the M(7. 0 Lushan earthquake are
significantly weakened. The intensity and frequency of aftershocks in the aftershock area of the M7.0 Jiuzhaigou
earthquake are significantly attenuated. The intensity of aftershocks in the M(6. 0 Changning earthquake swarm re-

gion is weakened but the frequency of aftershocks remains.

Keywords : seismicity ; earthquake event ; aftershock
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Characteristics of Ionospheric Anomalies Before the Gaize
My = 5.0 Earthquakes in March 2020 in Tibet

LIU Jiang, HUANG Xueying, YANG Li,HE Fuxiu, YAO Xianliang

(Sichuan Earthquake Agency, Sichuan Chengdu 610041, China)

Abstract ; Based on the observation data of GNSS reference station and ionospheric vertical station before and after
the Gaize M 5.0 and MJ5. 1 earthquakes in Tibet on March 10 and 12, 2020, this paper compared and analyzed
the abnormal distribution of ionospheric VTEC, the time series variation of station VTEC and station f F, before and
after the earthquakes. The results show that the multi-parameter synchronous abnormal changes of ionosphere are
significant near the epicenter on March 9 and 11,2020. The temporal and spatial evolution characteristics of the a-
nomalies are consistent with that of earthquake ionosphere coupling, which meets the criteria of seismic ionospheric
anomaly identification. It is considered that the abnormal disturbances might be related to the preparation process of
the Gaize M 5.0 and MJ5. 1 earthquakes in Tibet, and further proved the short — term and local characteristics of

the earthquake ionospheric effect.

Keywords :the Gaize earthquake in Tibet; VTEC;{ F,

(E#5 13 1)

Far-field Co-seismic Displacement Related to the M 7.4 Maduo
Earthquake Observed by the GNSS Network in the Sichuan Region

HE Fuxiu, YANG Yang,RAO Taiguo,CHEN Cong,LIU Jiang,ZHANG Lan
LUO Ling,YAO Xianliang, ZHANG Yi

(Sichuan Earthquake Agency, Sichuan Chengdu 610041, China)

Abstract: A magnitude 7.4 earthquake was occurred in Maduo, Qinghai on May 22, 2021. In Sichuan, the far-
field co-seismic displacements caused by the event were monitored and recorded by multiple GNSS continuous sta-
tions. The results show that, affected by the M 7.4 Maduo Earthquake some significant far-field co-seismic dis-
placements were occured on the Xianshuihe fault along the southern margin of the Bayan Har block. At the SHIQ
station about 180 km away from the epicenter, the far-field co-seismic displacement in the east-west direction
reached as 8. 8 £2. 4 mm, whereas the far-field co-seismic displacement in the north-south direction reached as 2. 5
+2.3 mm. Through the analysis of the characteristics of the far-field co-seismic displacement field, we suggest that
the horizontal co-seismic displacement on the Xianshuihe fault along the southern margin of Bayan Har block gener-

ated by the M 7.4 Maduo earthquake gradually attenuated from west to east.

Keywords : GNSS continuous station; the M 7.4 Maduo earthquake; far-field co-seismic displacement; the Bayan
Har block
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Analysis and Determination of Abnormal Water Level of the
Longdong River in Yanyuan County

JIANG Chuan, CHEN Bihong, MA Fuhong

(Xichang Earthquake Monitoring Center Station of Sichuan Earthquake Agency, Sichuan Xichang 615022, China)

Abstract; On December 10, 2019, groundwater level in the Longdong River in Yanyuan County started to be ab-
normal , which characterized by the sudden cessation of surrounding dams and sharphy dropping of water level in the
impoundment area within a short period. This paper analyzes the anomaly at two aspects such as continuous tracking
of anomalous changes and the data. We suggest that the basis of the anomaly occurrence is related to the less rain-
fall in the abnormal area in recent years, which might be further explained by insufficient seasonal rainfall. Moreo-
ver, the SO;” in Ganhai well measured by a 15-year interval increased obviously, which could be considered to be
an important sign for the deep development of the karst system in the abnormal area. The expansion of the groundw-

ater providing space for the deep part is the secondary cause of the abnormal changes of the water level.

Keywords : Yanyuan County; the Longdong River; abnormal water level; abnormal change
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Interference Factors and Quality Evaluation of Volumetric Strain
Gauge at Huailai Seismic Station

. 1 .2 o] 1 1
SONG Xiaoyu , MA Guangqing”, WANG Zhimin' , ZHANG Fan' , CHI Haijiang
(1. Zhangjiakou Seismic Station of Hebei Earthquake Agency, Hebei Zhangjiakou 075000, China;
2. Hebei Seismic Station, Hebei Shijiazhuang 050021, China)

Abstract ;: Taking TJ- I bore-hole volumetric strain gauge at the Huailai seismic station as a research object,we an-
alyzed the quality of observation data from 2018 to 2020. The results show that the integrity rate and intrinsic accu-
racy of the bore-hole volumetric strain gauge observation data meet the technical requirements of the observation.
The main factors affecting the observation quality are natural environment, power interference, human interference
and borehole geological conditions. We found that the bore-hole volumetric strain observation at the Huailai seismic

station is positively correlated with the borehole pressure, whereas negatively correlated with the borehole water lev-

el.

Keywords ; volumetric strain gauge ; interference factors ; quality evaluation; correlation analysis

(B35 24 )

Research on the Key Technology of Ground Network Design and
Construction at Seismic Station in Jiangsu Province

LI Kai',QU Min*, QIN Lei'

(1. Lianyungang Seismic Station of Jiangsu Earthquake Agency, Jiangsu Lianyungang 222000 ,China;
2. Jiangsu Earthquake Agency, Jiangsu Nanjing 210014, China)

Abstract ; According to diversity of environment and climate at seismic stations in Jiangsu area, this paper classifies
the construction environment of grounding network at the seismic stations in Jiangsu area. We further use formula to
deduce and calculate the common types of grounding network, and provide the minimum grounding network require-
ments of the seismic stations in Jiangsu area. Moreover, we presente some suggestions and design schemes for

grounding at some special conditions, which has potential value for regional promotion.

Keywords : seismic station; ground network construction; minimum ground grid requirements; design scheme
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A Brief Discussion on the Current Situation and Corresponding
Countermeasures of Popularization of Science for Earthquake
Protection and Disaster Reduction at County (flag) Level under
the New Situation: Take Hulunbuir City as an Example

JIN Zhihui

(Hailar Earthquake Monitoring Center Station of Inner Mongolia Autonomous Region Earthquake Agency,
Inner Mongolia Hailar 021000, China)

Abstract : Taking Hulunbuir city as an example, this paper briefly introduces the current situation of county — level
(flag) earthquake prevention and disaster reduction science popularization publicity, and analyzes some practical
problems in the current county-level (flag) science popularization such as limited publicity talents, limited publici-
ty methods and lacking of pertinence. We suggest to build a new media platform for talent team construction. The
expanded ideas of science popularization with national characteristics can provide a theoretical reference for further
realizing and improving scientific, accurate and personalized popularization of earthquake prevention and disaster
reduction. Moreover, it is needed to further improve the public’s scientific literacy of earthquake prevention and
disaster reduction with higher quality, which can effectively enhance the awareness and ability of social public serv-

ice for county (flag) earthquake departments.

Keywords : county (flag) ; earthquake prevention and disaster reduction; science publicity
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Analysis of Earthquake Science Popularization Products Study
Based on Consumer Willingness

WAGN Ping

(Tianjin Earthquake Agency,Tianjin 300210, China)

Abstract ; In this paper, a study was conducted on 10 categories of consumers in Tianjin through a questionnaire
survey method to analyze consumers’ willingness to purchase earthquake science products, the characteristics of
their consumption behavior and their satisfaction with the current products. Several conclusions were obtained; 1)
consumers have a strong willingness to purchase earthquake science popularization products; 2) the format, access
and main content of the earthquake science popularization products preferred by consumers have changed considera-
bly compared to before; 3) although consumers are generally satisfied with the development of current earthquake
science popularization products, they believe that earthquake science popularization products are still lacking in
terms of interactivity, interestingness, and readability. Based on the results of the analysis this paper gives three
recommendations ; strengthening the intrinsic quality of earthquake science products and the relevance of earthquake

science products as well as consumer awareness of disaster prevention and mitigation.

Keywords : seismological science popularization ; consumer intention ; evaluation and analysis ; questionnaire investi-

gation
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The Popularization of Earthquake Prevention and Disaster Reduction
into Community Practice by Yunnan Earthquake Agency

LI Xia,ZHANG Fanghao,DU Haoguo, YANG Fang

( Yunnan Earthquake Agency, Yunnan Kunming 650224 ,China)

Abstract ; Community is the front position to prevent and respond to public emergencies. In order to strengthen the
publicity of community earthquake prevention and disaster reduction, Yunnan Earthquake Agency has carried out
active exploration and practice, and presented suggestions of integrating resources and building publicity team.
Based on the help of communities and streets departments, Yunnan Earthquake Agency plays a role of community
building chiefs (or building chiefs) and community volunteers in daily publicity. On the basis of the research and
the local characteristics, we developed popular science products that are welcome by the publics. We further pro-
vided a series of schemes such as the combination of knowledge introduction and learning abroad, which help to

raise the people’s awareness of earthquake prevention and disaster reduction.

Keywords : popularization of earthquake protection and disaster reduction; community practice; community resi-

dents
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(2022.01 ~2022.03)

e KR % mp i E i [ WE | B | & |FH| %
oA | mar | g [ gr | w oM [ My [ Mg [y | E | B pgp |
1 20220101 033105.8 3122 10330  pujijyg)i 51 3.2 13 1 43 51
2 20220104 210720.8 3304 10114 pOjipaaiE. 51 3.1 18 2 14 51
3 20220108 010842.0 2824 10450 PUji[k5 51 4.0 7 1 28 51
4 20220108 213501.3 2926 10449  pUjil k% 51 3.0 3 1 34 51
5 20220110 043645.8 2822 10454  pyjilk5 51 3.6 12 1 28 51
6 20220110 182037.0 2824 10450 PyjI[FLE. 51 3.6 10 1 26 51
7 20220112 080226.5 2858 10220  pyjilFAkE 51 3.8 23 1 45 51
8 20220117 182128.6 3205 10422  pyjildp)il 51 3.3 17 1 23 51
9 20220118 061732.5 3148 10116  pUji[igEsE 51 3.3 5 1 27 51
10 20220120 055236.9 3220 10507  pu)ili)il 51 4.5 23 1 4 51
11 20220122 212724.8 2812 10455  pujij¥¢sc 51 3.4 2 1 32 51
12 20220123 073629.0 3043 10427 PYJIlf5EIL 51 3.0 20 1 25 51
13 20220123 221440.9 3121 10325  pujipc)il 51 3.1 16 1 39 51
14 20220124 155351.6 3250 10408  puJi|F#k 51 3.0 18 1 21 51
15 20220126 174535.9 3148 10116 Uiy 51 3.4 16 1 25 51
16 20220129 131837.9 2820 10458 Uil 51 4.1 11 2 33 51
17 20220201 060128.0 3156 10417  pujide)il 51 4.3 20 1 62 51
18 20220202 215928.5 3403 10244 PYJI[E/R=E 51 3.2 18 2 20 51
19 20220205 165635.8 3156 10416  pujide)il 51 3.3 19 1 30 51
20 20220209 213046.1 3307 09736  PUJIlHE 51 3.6 17 1 8 51
21 20220210 041139.7 3121 10344  pyjijgdl 51 3.0 23 1 35 51
22 20220210 120035.6 3310 09733  PUJIIHE 51 3.3 22 2 5 51
23 20220224 085405.9 2808 10455  PUji3c 51 3.2 6 1 18 51
24 20220227 135706.1 2807 10444  PUji|%iE - 51 3.3 8 2 18 51
25 20220301 192339.7 2903 10510  PUI|E)i 51 3.0 1 30 51
26 20220302 150536.5 2807 10525  pUligUk 51 3.1 4 1 12 51
27 20220303 101802.8 3133 10318  pyjijFEE. 51 3.5 14 1 41 51
28 20220304 163932.5 3014 10253  PO)i|E L 51 3.0 19 1 27 51
29 20220307 025734.0 2917 10528  PUjI|yEE 51 3.2 4 1 30 51
30 20220315 040946.6 3023 09940  pU)i|FEHE 51 3.3 16 1 19 51
31 20220315 183652.9 3204 10243  PYiEsAk 51 3.0 14 1 2 51
32 20220316 171406.7 3024 09940  puji|ByE 51 3.2 6 1 2 51
33 20220321 072859.4 3239 10520  pu)iiiF) 51 3.1 17 1 24 51
34 20220326 043408.7 2909 10530  pUjijyEE. 51 3.3 8 1 32 51
35 20220328 155951.0 2646 10258  pUjil&a%Ak 51 3.3 16 2 12 51
36 20220329 052509.7 3003 10323  PUJi|FMEE 51 4.5 19 1 63 51
37 20220330 194152.0 3218 10153 PUji|T/REE 51 3.0 19 1 23 51
38 20220331 055910.1 2824 10452  pU)il5 51 3.6 4 1 35 51
39 20220331 181602.6 2916 10529  pUji|ysiE 51 3.7 1 33 51
40 20220331 184309.9 2917 10528  pujijyiE. 51 3.2 4 1 31 51

=S



	四川地震2期封面
	页 1

	22dzt2ml
	22dzt2

