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5.0 5.4 751 0.102 0.159 0.150
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6.5 6.9 18 0.126 0.208 0.262
7.0 7.4 9 0.185 0.437 0.527
7.5 8.0 1 0.425 0.612 0.723
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H ARG b [ Hh RE & W T R R GCMT [ %46 572 2% [W] I 77 76 19 H 5230 5% 1480 4%,

(2) MSCSE 0 B0 R B BBCAE 00y IR B VR A B TR R I 5 AR R, LA S BR A R
RPACSEAE I FRIC, Yk BP #4543 7 DL GCMT A BN H bR B L i Al

(3) AL BP i 25 W 24 5 35/ — 3 81 9 1 1 58 A1 U 118 4% P A 0 0 47 X6 L & B, BP i
25 ) 45 1) B 40 5 SR 1) VAR o) A R TR B0 LS AR D SR . FEAR IR A T BP B W 45 1Y
B% 2= XRHE I A AR TE /N, Rk 6.5 DL BRI K,

(4) Spe/IN 3 0] I3 1 TE 22 [0 U5 1) 2 46 25 SR A 42 0, 6 KR o , 1E 3¢ [0 51 1) 45 RS 1L T
INT IR, YRS =6.5 W, T H BB AERAG

(5) AH BT fe /N € [0 U5 0 0E 52 101U F) 2R PR R RY , BP pft 35 9 245 11 °F- 329 465 o) 152 2 Tl 3 O
15 25 B /)N, 3% 25 26 % 58 4 vt o3 A T /MBS

(6) BP i1 2 [0 26 7 7% 9 4 1 o 8 R4 18 1y FH A 5%, A3 58 hy G o % ) 48— R b I
% H SR eI 2%

&% ik

S50, RGR , W, 55,2018, T BP R SOM it 42 (9 2% A1 45 A 1) b 7% UMW 5. DU IR 2424 ( LR B 24 ) ,55(2) 2307 ~
315.

MRz 0, 32 E AR I, 45,2014, (i F op [ 3 52 5 I W0 RH DR 5 v 5 b 72 4 R .t AR b R ORI 5 B 5R,35(5~6) 151~
57.

MRz 28 , X A =F ,2004. HuR= 1) R 4. Hb 7= U RE LI 5 B 9, 25(6) 11~ 12.

WRiz %8 , X3 45,2018, JR R KI5 bR b R I 5 0 5% ,39(2) < 1~9.

T R R 2R, 2011, 55 AR AR i X L b AR B A g . AR TR S TR RN ,31(4) 126~ 32.

A4 ,2000. F TN T8 ) 45 119 b 7% 1% B PR 9. P A R A, 22(4) 1402~ 406.
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Moment Magnitude Conversion Model Based on BP Neural Network
for China’s Seas and Adjacent Regions
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Abstract Earthquakes in sea areas pose a serious threat to the development of China’s marine
resources and the economic construction of coastal areas. A crucial prerequisite for conducting
relevant seismicityresearch is to compile an earthquake catalog for China’s seas and adjacent
regions. The commonly used magnitude scale in China is surface wave magnitude ( M) , however
moment magnitude ( My ) has beencommonly wused in latest seismic activity models
andrecommended as a recognized magnitude standard worldwide. Therefore, it is necessary to fit
the conversion relationship between surface wave magnitude of China and moment magnitude.
Taking China’s seas and neighboring regions as the study area,we collected the earthquake records
from 1988 to 2020 with surface wave magnitudes from the China Earthquake Networks Center
(CENC) and moment magnitudes from the Global Centroid Moment Tensor( GCMT). Based on the
dataset, the year,depth,longitude,latitude ,and My of CENC were extracted as impact factors, and
the corresponding My, of GCMT were used as markers. Then a BP neural network was trained to
establish a moment magnitude conversion model. Meanwhile,least square regression and orthogonal
regression were also applied to buildtraditionallinear models for comparisons. The results show that
mean absolute error and root mean square error of least square regression and orthogonal regression
are about 40% higher than that of BP neural network. Furthermore, the residual error of our
proposed method has smaller absolute value and more concentrated distribution.

Keywords: BP neural network ; Magnitude conversion model; Moment magnitude ; Surface

wave magnitude ; China’s seas and adjacent regions; Orthogonal regression



