H44 % 1Y wo oE O 5 Vol. 44, No. I
2021 4£ 1 A JOURNAL OF SEISMOLOGICAL RESEARCH Jan. , 2021

IRnHFiREN P RIERERMM BRI EAITE"

2 = o IN
ENg E KT U, E R
(VLI MRy, VLI m &t 210014)
WE. RETIRECAHZE S M ST T, X 38 I M=5.0 HIER P BEEmRg M, JHATIE , Xm0 4T Ak

BT TARVEL ARERW]: ARSCER M, 5P EMES R L (CENC) ER) My, fERE M= .G (GFZ)
SEM My, BATRGER— 2k, 5% 2 MR 8] B-F 3525 700 2970 0. 17 F10. 10 ¢, FEA/N Tt 32 2L

M Z X Rl — R IR (0.2 9%) 5 [N, 3T M, (SRR A S TIE G - R XA M, %
LA ML R T, PIE TIRERZ A 11, EUIM, 5 P UERE (P+pP +sP) AR IEA SR,
PG, TS BCTC 0 5E R AR Y P IR L B AR S R AT, ELVI G il A A

K@, PUREEG HRAEGIRE, SEHICT, KRR G

FE 4SS P315.32 XHERERIRAED. A

0 55

RIUE MR MEA S —, nEE i
B SERS A/N, EH B Y SR AR R )
o R AR A DL R R A o e S U P Ry T
I, A 1935 4F BT RRR T PERR AR EE M,
LIk, 2500 TREKMBE R AW AL, SE)a E X
TEZMREARE, FEAHE, KBRS m,, m,,
My » R My, M VRS M, %,
M, m, Mix3 FpREse i b)g T B ks -
RN FZ S (Gutenberg, Richter, 1942, 1955),
JE AR HL 7 D R A A LA () Y B
AT E R (Bormann, 2012), H A< T4 ST H A9
HRR W AN B — R B, T A S 2 B
oy, P, DL — R R B 7R ok R AR — A
MR R/NEATE Y, BRizZ& FXEF (2018)
R — > M R R/ Y i B I 0k D 1 E M 7R
FE LR 0 SRR A, R T E L R M,
Mg b, My AEERBM IS, BB TR,
(ELIN 5 5752 1L 0 5 DA 7 S o b 7 A 0l 5 T ¢ 1Y
BICARR S S HE, A5) T LA, NSE I f
£, Nortmann Al Duda (1983) $&H HiEZEHA

« IR HHEE. 2020 - 05 -20.

XEHS. 1000 —0666(2021)01 —0015 - 07

AT HL TR b B ] {8 2 A7 R e, ik e S ke
TR IE A S i I e i M m M RE . DA HLRR
TR AT, B I R T
WARMMG AR, Hid &l T HE G
D HAAT AN SRR, SOl R PR BE AR BT
2.
MR N LA 52 P 2 A% 6 10 RE B BRR O 5=
WA RE B, A K O Hb AR 4 A AE B R I RE
HbFE R S RS — A~ BE A ST AR R IR AR AR B )
PR, R TR A | b BT T R AR YOG B
28, HIZSECRRERORT IR I S, T8 R H BE AR 4
HipE s A, RAHEZICRA T, =
ST REJE M 2 BRI AR B Y — &R 43, T E SR X 4
AE TR0 b R I % 16 T 28 0 DX s TR, IRt
PRI o R R A RE, X T T R RE | TR
MR R Y R R RS, BA TaEEN
=

BE 5 2 2 1 R TR, AT LA 8 Ay B
FHIRE BRI B3 E M RR U R E ORI RE AR R
M., WfEH]I P B (P +pP+sP) S PHE (S+
pS +sS) MIRERORAM TR AE (Boatwright,
Choy, 1986; Choy, Boatwright, 1995); i il
BRI B 00 97 XK £ 50 0

ELTE. TEMER =447 SBIIRES (3TH -202002010) FAbaZRHE B GRS E (XH19014) BeATEE) .
F—IEERN. A/NME (1984 - ), TRIN, EENFEFHZRWIE RS . E - mail; jsnjzxy@ 163. com.



16 Moo=

i 5 44 3%

(BE$53%, Duda, 1993; PINEEFE, S5 7%, 2006,
TR, 2007; 24 2019; HEEWESE, 2020);
AR, A S5 AR N e Xt P ik al oy
KGR RE B AT MF Y (5 BUAF, 2002; Bk
befd:, FELT, 2018; AHSE, 2020), ETXHA
SR EE R S, BTk 2 R LA,
USGS ME Z 215 B bty (NEIC) | 72 [E 5K
BRRLEOIFE L (GFZ) SR IETENN SR HRR 4R B fiE
IR (M,) M BARMIE, HHATE 5L
(7% 2018) ., W Di % (2008) T HIH
20° ~98° 7= HHE I F N By SE M IR P UG,
FE VRIS R BRI KR E A M, ik, it
TR, FHER T 7, T AL X 1 0 B 58 47%

SR AR X 52 5 WA Y S PR T 5 5 N
B,

H “Tho” WHE, 29 FRENFFSdii,
HEM TR AW EEC R &R, MRS
A AL B A LA SEAAT . R B2 BB
ARG T, A D RO B TT S R S
FEARSSRE A TE 55 W 5T MO R RE . AR SORE LAV R
BECFEMIE R B K 38 KRR A FEA, T
P PR AR RS RE AT AN SE, TR E
REHRPZMAE R LR,

A =N R

1.1 EEHHNE

TR S T b R R B R B AR U A
TEAE, JER R IRAR S A BT BE F 1% 5 P i — Al 1
(Nortmann, Duda, 1983; Kaiser, Duda, 1988; %

JEAIEE ) 1990) , HEARX N,

M(T) =1gA,(T) +/(A,h,T) (D)

o A (T) S 3519 5 B B AR
(AR, T) HHGRIE LAY 8 (A, h) FIIEH#LEE
B (AR, T) /T WG T AR, MY
W TFREhEE A FURIRERBE b, WG T R T,
ERRMET B2 0 BRI Q (HHbER
B (TRIFR ABM - Q fEBERY) HEFA5H, ASCR
MZEIRZE SR @Al (1985) MiEH T EM#ES
P T 5 i 1) it B PR R Q(ALR) iR R OR D

Gutenberg F1 Richter 1 A1 pREE R LAY

TR R R E, (1) PEBEEE A (T)
MR L. S TR S BT, AU Pk
FIAIF AR S Y e % B, it rE 1 ~
30 s ARG N FEA T 8 o 0. 5 PR Y 8
W, AR hoL R E IR BOE I, T
PR AR e (FFT) 5 [RE, MR 44 5 ol i
VAT A% 3 R, R AT DA 0 R 4S5 e 1, 3 T
SR A IV A i R, TR P S (B A
AR HO TR AT
1.2 EEHETHE

KLk, M2 PR ST RETT S — B
BB U — > ), bR e AT
2RI R, Hodh, BT R A Guten-
berg — Richter fiE# - ML R (LLTHFK G -R fE
i - BHHKAR) (Gutenberg, Richter, 1955) FiZk
TR EH T (Bormann, 2002) #Y3HH
ik, WA AARL,

G - R gk - R AN

IgE =4. 8 + 1. 5M, (2)

FoT FE 0 B MR A S & I, Boatwright
Fl Choy (1986) #ZHH P IHE (P +pP+sP) 1S
WERE (S+pS+sS) MIRERFORMIT R RER, X
TiEARLE NEIC HIR T2 I % 42 BR v I b 52 1) L 7
RATEE, TEILFERE I, Choy Fl Boatwright (1995)
G -RAER - BRKRBIEN:

IgE =4.4 +1. 5M, (3)

Nortmann Fl Duda (1983) 2% &3 =R EA
JoT bR 28 T R A BT RS 28 el 7 F 174 5 R AL )
REGI A IE O L, 42 8 T DL 28 K
T ERE R, MR R IRE E AT KR .

L
E = [ 1070
)

1

(4)

Xl m(f) RIERRY; €, =1.4, EARMEAREN
WiE B W B f, = 1732 s, i R A MR 00 R
f, =10 Hz, JE3% A& & W% (Nyquist SR ) o AR
SORER BT G - R BBE - FRPUC R AR A
T AT T BRI SR A A M R AR AN RE



%11 FMES . TR AT P RS A 15 17

BT E, VLORET AR A A 107 A SEMHE
2 HARAb WREAY (A IAR, TR WL, L 32
B, WA K 60 s ~50 Hz, BCiRre%
ARCHEI 2013—2019 4FVLHEFHE G W S 100 Hz, 7 SCHT 58 M % B AH OC 5% ) E 25
ORI IE/NT 15°, M=5.0 93 38 WMiiE Wk 1 iR,

R AXERHMESHRBAXERNELR

Tab. 1  Parameters of selected earthquakes in this paper and related magnitude determination results

e J— e L BUIREE/ CENCE GFZME  ASCE P
e/ () A/ () km M My My

1 2013 -05 -18 06:02:23 37.70 124. 67 8 5.0 — 5.1 B
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23 2017 -09 =20 22:29.55 23.35 121. 85 15 5.5 5.3 5.3 op [ 5 TR LI
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36 2018 —11 -26 075724 23.28 118. 60 20 6.2 5.8 6.5 w5 T g
37 2018 12 -16 05:21:05 23.71 121. 80 26 5.2 5.2 4.7 op [ 5 TR LI
38 2019 -01 =08 20:39:29 30. 64 131. 16 20 6.4 6.3 6.7 H A5 2 B 17 35
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Fig. 1 Earthquake in the sea area of Japan on

Jan. 8, 2019 recorded by the Dingyuan station,

Anhui Province
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Calculation of P-wave Spectrum Magnitude and Seismic Radiation Energy
of Jiangsu Digital Seismic Network

ZHAN Xiaoyan, ZHANG Dong, WANG Kai, WANG Jun
(Jiangsu Earthquake Agency, Nanjing 210014, Jiangsu, China)

Abstract

In this paper, based on the broadband records of Jiangsu Digital Seismic Network, we measured the P-
wave spectrum magnitude (M,) of moderate and strong earthquakes, and estimated the seismic radiation ener-
gy. The results show that there is a good consistency between the M, measured in this paper and the results of M
measured by China Seismic Networks Center ( CENC ) and M, measured by German Geoscience
Center (GFZ) . The average deviations between M, and two magnitudes are only about 0. 17 and 0. 10, which
are basically less than the measurement error ( generally about 0. 2) between the same magnitude of the world’s
major earthquake agencies. At the same time, the seismic radiation energy estimated based on M, is very close to
that obtained from the conversion of M based on the modified G — R relationship, and the ratio of their average
energy is about 1. 1, which shows that the energy flow of M, and the P-wave group (P + pP +sP) are basically
equivalent. So, it is feasible to determine the P-wave spectrum magnitude and seismic radiation energy of moder-
ate and strong earthquakes based on broadband digital records, and the measurement process is simple and fast.

Keywords: P-wave spectrum magnitude; seismic radiant energy; broadband recording; regional

seismic network



