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ERAEW B — R 20 s 255 JHIAAE 20 s 2245 B9 160 36 AH N F 10 36 3 20 140 A0 i il 28 1 A9
TH(Airy) BAH, i B EE B T IR E % E (Gutenberg, 1945a). X FIRAHLE . 10 IE
ANEE, BRI b, P EOEIEW YA B DLl 8 48 A B i kF (Gutenberg, 1945b,¢;
Gutenberg, Richter, 1942, 1944, 1956a, b) R FHK ¥ (P, PP, S) K #fj & i %% . FRAE A

XF T[] — Wb 5% o 75 AT L[] B 00 b 7 P R L T W R R R I R e, A SR AR
B ARMAE— MG O 3% 2 52 PR B I 25 R AN AN AL R LA . AN ) R b FE
Il 2Z [ ) OC R — FLR MR 22 KOG W — D E S IR, 1945 4, 1 B £8 (Guten-
berg, 1945a, b, )W My Ms Fll my, TS M £~ . B AL YA X 3 FisZ Fobs & &
LMy, B2, RYH A A B SCH AR N bt. 3 X7 2 R 40 BT X LG, ot R 2R R B
TR T &R E bR B 2 8] I £ 5 % & (Gutenberg, Richter, 1956b). Kanamori(1983)
Xof & T R PR BE 22 B) () OQ AT B . R4 I T B TIN5 25 LA K e TN ) B L T2 B L
AR 7R U5 TR B S5 AR U PE o ) &2 e PR i 7 AR I R S AR L. S ok A S s i 2R
FIFHAS [ B W00 5 Ak 43 550 45 81 7 4Bk 0 BRI . H A L Fi7 75036 45 Hh XA [R) 72 s B 2 8] 1 48
55 2 (Utsu, 1982, 2002; Ambrasseys, 1990; Bormann, Khalturin, 1975). F& [E %5 & 4l
T BT AR DX R T PE R My R R P M, 133 TARdL X My 5 Ms 45
2.

1 FC 1 M 5% B ) H BB A A B HT A R 3 A, By MERR S M, TR
P Ms Fl Ms o RERRGL my, T oy, 5 R BAS W) 52 900 & (4 7 ¥ AR 8 A A2 A TR
PR LM 7 1 72 5 D) 1) R 0 A v s S [ 9 72 22 ) — R R AT 4 8 (X 36 =F 45, 2006). {H 2
TE 205 2P 3 B o R 2 7 b RR B0 B 9 e A 2 6 2 OB AN [ A AR A B L e
— M —Fh RS, SR AFEE R E R 25 X A 25 50 B FE oY AR SRV
Zag. 7RI E MRS I ML, Ms, Ms, | my Flmy, Z 18] B3] 5E 9 225600 &
2o A SCR P Tl 5 5 2 F0 TE 22 B H J7 3 38 7T v [ Hb R 6 A [A) 52 4 =2 1) i %
S
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T ] 3t 52 2 1 So HR AR 35 8 (1902—1980) S5 AR MR A HL v 4 3t J7 1k AR i i AR A 5, &5
o F 1 b 7 15 P L Tl 200 e 52 (S0 v K 400 i AR A R L T T S TR A LR
B AHZIUT T A R AR A AT — BB IE U R At 25 115 A 4 35 rp ] 3t 752 ) v x
X7 A AT R (R, 198D, HAat S A
M, = 1gA, +R(A) + S(A) D
K. A, JELL pm D5 BT B2 A% o i K i) B R M Bl A I ORI (E; A B RE
B, DL kem g B RCA) J i U ek R B0 ) B SO A2 3t 72 i B 5 ) 3208 S(A) Ay
B URCIEAE . X T AR Gl A [ B4R AR AN R BERE UK A0 1 50 32 & A9 2 X
MR AR IO S AT M AR TE, B S = 0, X THEHE G M2 55K S fH.
1956 4F LAY . B A9 =R & AR A 2 e 9. A 19571965 4F4F g 3 [ 1 M 7= i &

© SN 1971, Rt X b Ty ERR S My RN SRR Ms 20050 . A2 AR TAE 2 BEkE. 1-10.
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KRG INEE R B 4EHR R (S L Solovyev) FIt EL Ak (N V' Shebalin) #2 H () 1 9% 5% 9% 3+ 8 4 =X
MERF (B, 1989). 1966 £ 1 H UGS, [ A 5 4 8 % F T 96 k8l i B B 5%
(1981) 42t i LA 5T (1 22 b 72 65 Ry BE o 0 T P = 8 5K

M = 1g(%> +5(A) 1° << A < 130° (2)
o(A) = 1.66 lgA+3.5 (€D

A JEW K3 1) 16 P B A B I R B, A = (AL + A", Rhopm R0 T S AR B 1 &
W Lhs g fr, FRAPEEAE 17 <<A <1307 . (AT RR 1A P SR MELAE 3 s << T << 25 s WGIF
ZIAE, 1994) s A SRR, DUZ AL, A2 —HIFHES.

1985 4F LU G » FRIE 763 B JH I3t 52 5 9 8 B £ AR 5 T 1 B 75 T 90 #)
e AR ek R J] S0 00 A TG 9 G M, (BR B 35 55 . 1988)

M, = 1g<%) + 0 (A) 65 3P <A1 (4)

TEAR BRSPS L JIER A Pl PP i3 B ) i sz 2l i Rd BRI my, H oy,
R AKX AL Gutenberg(1945b) 4 M 19 R B R ZH A 4 X

mbﬁmB:lg<%> 4+ QA, h) +C (5)

A A SRR R IZ Bl di A E TS R ) M Bl (07 8% IR . LR s T O AR L A JE A0
QAL h) JE i MUBR K. B R RE P BE AR IR R 1 R DN e, (8T 2 JE S 3] DD- 1 AXAR
0ok s M my 2 A AT 20 (SKD 8 DK-1 {9 5% (X 3 4255 . 2006).

2 EBEFGE
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RS

2.1 ZMEREFE
XFFWA S NS Gt A O ny BEALAS 5, AT DAAR 48 K o 100 08 0 250 40 >k i 2 e ] =2
FGE i E R R, BRE — @ MEE AR RIAX R R, XM AXFRAERE . %
R N B (s oy s i=1, 2, 3, -0 N UG U LA R [R] 3 .
Y = AX + B (6)
3 P2 M dse /N — 3 8] U5 (SRO J5 3238 AT DA E R4 A L B. o 8 48 F0 B 50 4F (Guten-
berg, Richter, 1956a, b)R A SR FEEAH T my . Ms Fl M, Z[a] )& R& 2.
SR A1 H 77 38 FH T — > 28 77 AR I 0 25 L D) — AR R AR I I 25 KIS B, i R
AR B A LA 6) A LLT PP A §E (Draper, Smith, 1998) .
55— Bl n] BE A 1 0 A2
SR, Y < A X+ B (D
&I R o0 =0 Fl 00, >0, Horp ol Rl ol 230 il X ALY /7 22,
55 AT BE A D A
SR, Y > A, X+ B, )
X F G 8 PR A BB AE 1 (Carroll, Ruppert, 1996 ). & 3& FI 9 & 2 o7 =0 Fl o°, —0.
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LM WNEJ7 ¥ R IR — A B AR I 22 b oy — D8 P AR i I 22 K, BRI X T Rk
BIHSE R AREE ISR S, X A A FRATHE A (7D FI 22 2 (8) v A {8 I 45 5 i e ] 5 =k
F5 1) T8 B
2.2 EXEIAEAFE

WP AN f E A AT RE R A B KA A8 Ak 38 H SR L ESS N @ 7 A A 6) . 4
Ph OR 2R 1E 28 815 J5 i

OR Y =A; X+ B; 9
Xf T IE A 1A 38 5 2R ] Hesse 378 J5 v (Carroll, Ruppert, 1996) . R P A28 & #RCLE 55
SHA R, XA B EEEE A, E
p=nX+nY (10)
K, p=Bs/q. n.=—A,/q. n,= 1/q, q=A+ADY?*, —n,/n,=A,.

WERAE FRSR RN T AR br BE M, A M, U SRy 58 FH 78 M., 0 i 22 5K A1 &0
XM, AR R L T SR, & TR M, I 22 BRI 0T R ML R AR RS L SR
1> FRATTJE A 0 5= AR i AR AT RE A7 A — € IR 22 . BB SR, b2 SR, #f5 5¢
B 1) 5 ) 1 A — 2 19 22 ], PRE N BRAE b 1R IR A2 1A 7 125 AF 90 4% il 52 b B 22 (1)
F8) 5% 25 0 24 B BB 2 T SE PR 1 5% M %€ (Madansky. 19595 Fuller, 1987; Carroll, Ruppert,
1996). YEM AL, A 5145 T H SRy SRy Fil OR 77 3 45 21 B A [A] 58 9 b B 22 [8) 1) 5%
F A AEAEXS 25 R 0 40 B A Zs 3 b ) 32 SR P T OR 7 45 i 46 6 & 2K

3 AERKZEHIXTEE
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(OR) 73 Bl % AN [ 52 2% 2 18] (9 5 & e AT 1 10105 20 B 55 %0 EE . e 45 210 A 181 09 56 R X 5k 1
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M, -my, 7 024 3.0<M_<7.0 SR, 1 my<=0. 45M,, +2. 47 +0. 31
SR, 2 My <0.90m;, +0. 35 +0.43
OR 3 1.60=0. 86m;, —0. 51 M, +0. 27
Ms-M,. 7 851 2.5<<Ms<7.5 SR, 1 M, <0.79Ms+0. 95 +0.35
SR; 2 Ms=<0. 80M +0. 83 +0. 36
OR 3 0.05=0.71M;—0.70Ms +0.27
mpg-my, 20 701 3. 2<mp=<<7.7 SR, 1 my<=0.72mp+1.23 +0. 24
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OR 3 0.55=0.77my,—0. 63my +0.19
Ms-Ms, 25002 3.0<Ms<8.5 SRy 1 Ms,; <=0. 94Ms 0. 06 +0.18
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OR 3 —0.08=—0. 70M5+0.71Ms7 +0.13
Mg-my 19 187 3.3<Ms<8.9 SR, 1 mp<—0.67Ms+1.98 +0. 30
SR, 2 Ms<-1.07mp—0.63 +0. 38
OR 3 1.21=0. 80mp—0. 60Ms +0.25
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2 M 285 55 149 2 8 4046 4 I 2~ 6) i I
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Hy 1F 32 181 )9 7 2 COR) 45 2] il &5 5y

Mg = 1. 01M; — 0. 07 (1)

M ADBB LR IEE 2. ATLUE BT Mi2.5 DL ERHEE, M, fl Ms AR —3,

Ul AR 52 B W b G X B AT R O AR AR X RO AE 1000 km DA Lg 0 Ji BA 7

2 s AeAq, T KIS TE U 0 R AR A . R ATE 3~10 s Z A (P 28Kk 2, 1994), Lg Uk X 3,

T AR AE b M 5e B 4% . Karnik 85 (1962) 38 52 X R 2 11 b 52 VLI 55 Rk 9 43 A7 %) Eb 2 30,
SR 7 T I A R R R AR 27 T Y S R AR AE 3 s A A

F 2 MHMERE M, 5HBEER Ms X HEER
M. 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5
Ms 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5
M; —Ms 0 0 0 0 0 0 0 0 0 0 0

200

S0 i o AF 5 A A M DX Y M 5 PERR G My R BERE 9% Ms» 4381 1 My il Ms B 255
/L\\itﬁ)
M, = 0.88M; + 0. 96 (12)
AR T 197 AR AL = AU e E R TR W Bl d g . S2RERER
23 3T AAE AR AL D . E iy 25 5 e 1 D0 S A IR TR 5 R IR 4 OR iR E AUk
. HE 1990 4F, FEIZAF IR CHURE TAE M) A Mo 73— 25 2R (IR 245, 1990).
A SO — B Bl )9 75 % SRy A3 B A9 4528
M; < 0.79Ms + 0. 95 (13
PG5 G FR AN B 45 R FeA —F
3.2 AMRRM, SEEER m, BIXTEL
FREME M, 52 B E 2 1000 km BLN . JU5E m, 52 HATEEZE 5°~ 1057 A&
SCHIAHEAT 81U 20 #r 59 SRR 1988—2004 4FHY7 024072 . R R A9VE 2 5°<<A<
107, AW EE3. 0<M, <<7.0. WK1l LA . M 5m, Z 6] 1 & BOE 80k X2

O©. @ FFHEM. 1971 LI A7 PER S M), FIHE RS Ms 25X R, SEBETAESWERL 1-10.
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T T L G 32 2 0 3t R ) AN B Sk AR S, BORE AR R R /N T 207 AR R A R
MR E QAL ) IANB SRR, I A I, SE[E] NEIC I 5 A 7 91 7% v B3 [
JE 167 ~100°, T AN il T DX 83t 52 114 W) 7 AR i 72 2%

* 3 OMUITPERY ML SR m, X IR

M, 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0
my, 3.7 4 4.3 4.5 4.8 5.1 5.5 5.7 6
M —my, —0.7 —0.5 —0.3 0 0.2 0.4 0.5 0.8 1.0
0 ) ' ‘ ) ' 3000 M
600 I s
N 5 2500+ N
500 F i
o . = 2000f | il
= 4001 I =
o ®
5 = 1500t
= 300¢ i
200 - 1 1000
100+ 1 boop H
0 L 0 RIS H_\FL
-2 -L5 -1 0.5 0 0.5 1 1.5 1.5 =1 0.5 0 0.5 1 1.5
M, —nmm, Hig—hiy
K3 M, Lj my, %{ﬁﬁﬁ@ Al 4 my 5 my, %ﬁﬁ%ﬁ

3.3 BmREPEERE m, SERREKERESR m, BIXTEE

FA LTI 70 Hr 68 BT R 1988—2004 4FEAY 20 701 MR, myy 5 my, 2040 WIE 4.
A AE M, REBOWER my 5 my, 22HAE 0.0~0. 6 Z i), DL2ZMETE 0.3 B E %
WIEZ. WK A TTLUE I T A b 5= e i Sl B9 A [) R0 ) v B R 22 . TR T
RN M RR P T A FR G my, 5 S AR B R oy, WO ME TR AN —FERY. X T mpd. 0 22
LR, my, 5 om, JUTASE: 3T myd. 5 DL ERHER . my KTF omy s 1004 F my4. 5 DL 1
FIHLEZ . T my /N T oy, XD X T 400 LT MR, 52 R RO 2L 1] — RER N T
5 so XTSI B 1 fe R (B DD-1 1 SKF RS Wi B 114 853 A AR AR TE 1 Hz 245

F4 KEIABOE G my 556 R IIARE G o, 3 IR

my, 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0
myg 2.8 3.4 4 4.6 5.3 5.9 6.5 7.1 7.7
mp = mi, —0.2 —0.1 0 0.1 0.3 0.4 0.5 0.6 0.7

3.4 ERESRM 5 M, K3ttt

FHEA I 43 57 (9 BERHZ 1989—2004 4E 19 25 002 Y2 . HZ I MEE 2 3°<<a<
1307, RHMILHENE 3. 0sSMs<<8. 5. Ms 5 My 22{d /0 A WIE 5. W& 5 n] LI . ] OR
JIEA B LG A OC R BR IS 0,963 9, B AT AR Dy 0. 131 6. [ U Y B HCHE AR D
I HJH SRy SR, Fl OR =Ry 245 5 19 45 5L 2Z (8] 9 22 H17E 0. 1 LAY, K OR [a] 19 i 2%
B REZHHGEN Ms 55 Mg 22{678 0. 1~0. 3 2], LhZE{HAE 0. 2 B ER L. X
YW Ms 5 Ms ¥AETE—E MR GiMi 22, 22MHAE 0.2 Zidy. X Ms6.5 DUFRYHER . Ms 1
Ms K 0. 25 X Ms6.5 LA ERHLEE, W Ms o Ms fim 0. 3(5K 5).
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%5 WAL M 5 M XK

Ms 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0
Ms7 2.8 3.3 3.8 4.3 4.8 5.3 5.8 6.3 6.7 7.2 7.7
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5 Mg 5 MS7 ZEAH 4 AR & 6 Ms 5 my ZH A E

3.5 EEERZM ShKBBEEESR m, H3TLE

FARATRLE 43 07 (099 A} & 19792004 419 19 187 MR . 529 M Bl 2 3. 3<<Ms <<
8.9. F OR BIEAREIH) Ms 5 my, 2EH oA WE 6. ZFHZRIPERILE 6. BIK Ms 5 m,
A FH 2 2 72 A (SKO S M E 195 (B T8 F 0 s R B R I AN ] s X T[] — i Ms 5
my, 0 E G5 RIE R — R, 2 Ms Rlomy, 78 MK Z15F 6.0 I A —301 5 24 M<<6. 0 i m,
=M, X UL g 0T DB I A2 3 /N bR I R s 2 M>6. 0 BF Ms™>my,, 3 Ui 9
M BT LASE G 1 000 2 2658 A b 7% 1) R %

# 6  TPAER Ms 55 my 3HEF

my 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5
Ms 2.6 3.3 3.9 4.6 5.3 6.0 6.6 7.2 7.9
Ms—my —0.9 —0.7 —0.6 —0.4 —0.2 0.0 0.1 0.2 0.4

4 g

AR SCIAE T 19832004 4F o [ 41 52 & W0 52 1) by PERE G M, TE R AR S Ms il M
TR R G my F oy, WU G} . I 430 F— M 26 M TR1 15 (SR, 1 SR FTIE 38 A1 (OR) =
Fp O X AR B R Z B e R PEAT T X LR 40 1, B8] TR B R Z B X R ML RN
2. 30 SO X K SR LI ek A e e Tl U 8 . S i e A 1)t 7R R RE 22 AR G
X IEAE A S5 50 0. 15 T LT 258

1) Y M<4.5 W& PR RAR I Z A 228 K5 2 4. 5<<M<C6. 0FF, m, >Ms, X i
Mg bR EEARAE T8N R R G, I g, BT A M 0 7 35 /N b R I R s 24 M>6. 0
s Ms™>my>m, s XYL m, 5 m, b EEARAE T8 R MU M E S, B Ms 7] DL i
W BRI RR (6. 0<<M<T8. )WY 4 M>8.5 i, Ms RIS, Ms A EEIE
b S R K s 5 A KN

2) EAEE N, WHZE P 1000 km DL, b 5 MERZH M, F X 58508 0% 52 % Ms
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TR G2 E LR N TP IO 6 My Fl M JE1T 45

3) HR VT R WA D 52 G oy, ANV R IR R G oy, T A A MR T, Rl
o FH b 32 0 R AN ) X F A O 24T BB RE S my 5 oy, JLF-HAEE s 16T mpd. 5 DA
Wiz, W omy KF m,.

4) XTI R Ms A Ms o 300 52 0 52 s 19 3R ORI I s BOR ] M
I Ms, & i i 0. 2~0. 3.

5) My PERR S My T AE K Ms Al M« (RS my F1omy, B FE 4672 S R 4.
my, W FIELAE 6.5 At My MR RIBHRAE 7.0 H AT my WA FIEHRAE 8.0 K/
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— 3.
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COMPARISON BETWEEN DIFFERENT EARTHQUAKE
MAGNITUDES DETERMINED BY CHINA
SEISMOGRAPH NETWORK

Liu Ruifeng"® Chen Yuntai® Ren Xiao” Xu Zhiguo"
Sun Li¥” Yang Hui” Liang Jianhong” Ren Kexin"

1) China Earthquake Networks Center , Beijing 100045, China
2) Institute of Geophysics, China Earthquake Administration , Beijing 100081, China

Abstract: By linear regression and orthogonal regression methods, comparisons are made
between different magnitudes (local magnitude M, , surface wave magnitudes My and Ms
long-period body wave magnitude m, and short-period body wave magnitude m,) deter-
mined by Institute of Geophysics, China Earthquake Administration, on the basis of ob-
servation data collected by China Seismograph Network between 1983 and 2004. Empirical
relations between different magnitudes have been obtained. The result shows that; @O as
different magnitude scales reflect radiated energy by seismic waves within different peri-
ods, earthquake magnitudes can be described more objectively by using different scales for
earthquakes of different magnitudes. When the epicentral distance is less than 1 000 km,
local magnitude M| can be a preferable scale; In case M<(4.5, there is little difference be-
tween the magnitude scales; In case 4. 5<CM<C6. 0, m, >Ms, i.e. Ms underestimates mag-
nitudes of such events, therefore, my can be a better choice; In case M>6.0, Ms>m, >
my, » both my and m,, underestimate the magnitudes, so My is a preferable scale for determi-
ning magnitudes of such events (6. 0<CM<8.5); In case M>8.5, a saturation phenome-
non appears in Mg, which cannot give an accurate reflection of the magnitudes of such
large events; @ In China, when the epicentral distance is less than 1 000 km, there is al-
most no difference between M, and My, and thus there is no need to convert between the
two magnitudes in practice; ) Although Ms and Ms are both surface wave magnitudes,
Ms is in general greater than Ms by 0.2~0. 3 magnitude, because different instruments
and calculation formulae are used; @ my is almost equal to m, for earthquakes around
my4. 0, but my is larger than m, for those of my—=>4.5, because the periods of seismic
waves used for measuring m, and m, are different though the calculation formulae are the

same.

Key words: local earthquake magnitude; surface wave magnitude; body wave magnitude
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