%10 #4517
2003 4 8 H

b a1k S SESE NG N e A0

Earth Science Frontiers (China University of Geosciences, Beijing)

D000 http://iwww.cqvip.com|

Vol. 10 Suppl
Aug. 2003

WHL R BUE B — K T30 E R i
W 5T & R hik e 1 L5

XA REAR

(L. hEMRA HEPFFRAT, LA 100029;2. +EMRR FHEAER.ILE 100036)

B EpEPEITLAAESIAAERG M, FER TGRS SR, WA RRE
KEMRBIEERSA B8R, RERENE— 214 AW EHERER 2R, BB LS HER
HiB R EREA RIS, MUK TSR BT, A, TETH KAMEE LU R AT IR R 5
SAERM R YT R T  E AT RS MR LAsh S B B TR . L GPS IR
1B %oF iy LB AR , 5 B 5 B o 43 RS TR AT s 3R & BE L B AR U R BUEE AR R E & =
BUE SRR TR IR A AR SR . LI BBUE RN B i GPS 5| s 7e R S i,
05T BEER M5 U AL M BRI L Hb e B 1 5, R 2 g S AR Y B ST i 38 A SR B i) L
FE R E SN RN BEAS BEMRMES. RENRER, FERREHREXITRNER,
HALE R FHTHAR DA, REAR FENHX I RR S 2 RERBAR 2% . R
B TRBE T L HF AR FAZ o E B R F AR AR At B MMt — P 2R .

XA BUERHL R S8 GPS; AR TE 3 s BUE T Hu R

@ 4HS . P553;P228. 4 CRRERIAES: A LEHS:1005-2321(2003)S0 - 0217 - 08

1 AR

ARETRARAL, PEIEFEHR EE—-RERRE
Bt AU IE R B p AR ER.
154 30 ZAERRE M RITIR IS B B, 10
T2 WA B AT B R B Y SERREE 11, 4 A1 2
Jn{eT 4 5 1) A TR ) 3 AR TAUBE 5, 7E X 0 TR
AETHEBICRERD T EANTRABUR 24—

A—J7H BT XEER K ALK, K HIRT
b ik B 2 F X B — RPN RMEME R TS A 2
.51 T HiRRR R X T “HWREES W,
RN X M R BN AF N B BT BN S
B R R B A SR B EE
AREE 2 H 7 A B AL T BT IR A 41801 F RS,
X ARET A AL T REARMARSEL %, F 3t

W B 1A :2003 - 04 - 24; #1iT H#H: 2003 - 06 - 06

EET A ERESERPIR L MARTET A (G1998040702)
RN XHTTA945— DL B, W3R, LA S W, FEBE
RSB SRR » £ ARG BN AT R BT

W6 2 W i SRR, B E AR M0, et TR &R A
TAEA A/ BAEA T AR A Shis By .
STEPr LA ERN N FE, REEAETXE
ARG (B R FRNF¥ES SEF XA
WHARKS . XEEMEE 5 RESARRT
ST i b AR RO 5 o TE R AR AR B E
o R IR K R B B s SRR S AR TR th A AN R
B,

B, Bh B8 AN o8 R 1t 2R O 3 it R E R U 2 — A
T EE RS, HE RSB RRE A
AL ER I B IR B, [R) s 7 B g ) AR AE C R A AR
EKERGHMXE. XREENMEBERE KEHT
B+ E . R ETIRERANEY AT
M2y 3, B AR BRSO TEBE . T RR AN, T
A3t a2k B A BB R MFT, Tie IR f B
AR R4t LB,

VTR, MR AR 18 B TR KK E.(HE
BHR A AUBRKERES, Rt E R 3 1 E
BA L FEEREE. 55K ERT LR R
[T &3 T 003 — 2 WA AMPHT e et . R
I A SCRE X4 J5 B #h B IR B 55 1 & & IR



http://www.cqvip.com

D000 http://iwww.cqvip.com|

218

BT, REH/ #, F # 4 (Earth Science Frontiers)2003, 10 (#¥l)

R LR LR B MR HEH BT
FEL0 [ E i B, A B TR 5! AR SUR )
X B FHREAREMBERMBRI LA LRE, K
AR MR B A I IR T 46 .

2 HETURIR EE R SFTRAE S

ARFTRR AR, o B KRt AL BRI AR R A i B » R
AT PEARER, B A BN ARSI SE R R, B
TFERBE A 5 T R AR SR i o B 12 A 35 AR B B 4R
R, P E KRBT R A TR MIEg . B R T
o [ K R LA 6 i 3 T | AR A A S T B B o X
FFHEDS) . FEARE MG ARIR 5 o B K Rl B R 1 R oP 1
FAMFB T RE & 7 i X 3 72 38 B BEFH AR 2
HREERED . MR ERM LR RN, F
E R AR E SR T4 E RS . X R
AR E R E TR B AR KX KRR
SRETE SRR AR A R T

HTREAODRE BAYRSHERLTE
RODL R AE T B, 3t R X IR [ 8 AR 9 K o1 R 2 Bk
Z&. WG, 20 HERE MRS RNFET ARG
BIERE 50N AL . BERE L fit <R
RALBE AW R SR AL SR ETE B 20 Bk
SRBEHER REREUAOEREEABRE. X
BEBRE AEE KR TR 4k 52 R R » 38T 3 |
WA O ds R IEREE . B, R R Tk R4
52 3 R R A P BE MRS R R . i
FERART X Tk REERBETH T R R R R
P B 1 B A AL £ B W R 2 B 45 R M = A T
KU AT B G B2 3% 0 6 b 2R A
A RBERIIAR,

HEAABEEMRERE, R EEERAAL
DRIPRANT7 T - 48 S 0 A 15 B T TIN5 2t 7R ) M B AR
PLREBIX TR BB ARG T RERE
BRHEEMER. XHBERY. BE, KERHR
RRETRABMELH, X TREMNEFLER L.
B, AT AR BT R B A T X i 52 A B P O A A
THUBEAL) . 7 ZRH1 (30 1995 4 H 24 BR 4
N IASE. L RE N3 O E N e e i ok S 9
R AR R E AR AEKE. RN &E
ERMEAE TR AT R B ZE B Bl T 48 B, X% T
BHERKE ARHSRBRERAEER. HK.MB
EERLT DGR R R, 2 B — 45 KX =

WBFFTRIBEA. , FHRE £ 5 X ) Tk 3/ - 45 7 B E
T P g st R M AR PF R R . XA
Ttk BRI BLEE .

3 HMEEEIRFIRIIEZNES

P A H 7R B B 0T LB B B 1966 4 17
M EHE. WNRRE, REEL T "E¥HES",
“SHIRB OB A TR R RIE R H RS R
K AZET KEACHER . B E2EHTEHE
WESERACEE RGN RS . B4
WL RIERNINEE, BEER T REMAR
B0 £ FBEEA TR R RS, K . VA I A [R] B[R]
RES#HAMEHAMNBFMBEBL ST H
BES) 4R BIR, 1975 A L T Mg 36 A A T B
537 Bt ER RPN BB T BB KR
KRR . XS ERATMELESE 1 Bt R PR A
R EEAKYE .

30 Ak, RE R 11EH: B T 9 B 55 FISE R
FEIET KEAMEN T/, FEBE TS HAR
B KBSt (B3R E B Wik — B AR AR R s &
AR E ARMK LT TR, HH—AF XL,
ARFEYMAE R EXN R EEE B ERRY
AR AT TN . AT PEM SRR, Bl
B EAE R B B A — & A 8054 TH 44
R BL, XT 5 Ll R B 9 43 R W4
(B T AR AR SkER SR
REFEBRBNSCRHNBEBED T KRR
w1, ERFRE RN ER S AT R A
—H. BREFIN . XNERAREHIR T KENWA
A HELER TRRAEZHETIER EEFMHR
PHFERBRTA BB, XER AT R
FRh AR R I A9 T BB BT B R AE R A Y
Hig L, 2R RREREELZIE.

SERR &, o3 TR 0] i RR ER A B A B B A 3 R
ERE, R FRIER ENERENRLREFER
RERE M PE. R AGE Bt BEOW 5 — 3
%, R T SR FUK 4 & K e B RTH
ARG, M LLE I 3R bR K E By B 255 KETEH
BHNBRINAELBR, SRS ERF THRA K
ERN. XERZRTNEFEROLAGER. Git
FERIUATIRENREREMHE LR, FE
HREOMENBERER MM EMENL EE 2



http://www.cqvip.com

D000 http://iwww.cqvip.com|

XEoT, REEE/ W F H 8 (Earth Science Frontiers)2003, 10 (4 #)

219

B NA BT X [RIA o 48 5%

WEELERYG 5L LR BER R R, 250
SR HRAL SRR, E AT ST R RALE , &
&R EBR A B, R RV E TR O
EAE T AR IHER TR, R JE TR ¥ N5
BB B, (BB b, 58 R s B R B
RBE, EBIB I FRREXN AL, XS ERE R
BRI BRI R BT[]

AETEIN, HUR B 6958 — A E PRtk Rt
MERE. IERNANG, HiR AL o R 2 4 Xf 7R AR S B
BB A R NN, BFR ER SR EF LD
FHRENESRETHRHEEZ RS, A
R, 1997 FELLRA K HU R AEE B A FHE TR
ATTANEER V2 R ) 4 785 2 B o 0L M AR T 00 o ) B
MR

FEXt R AE R FIM B 518, RE F 2 HRBLE
K Sykes 18 43 HlIXet AN 7 At [E] B o 7= FI iy 2
FLREFISCBL M 69 7T BB HEAT T AT AT
B EHEA T X R P 2 E B XL E
WHHFEIHIEEL T A HAR RS, shRE N —
MREZIE, SHA—E g RARAN KL, B
R, RS — 8, RS AAFERE B T, A 7]
RE T LA BARA A W] B o . HBNTTIA R a5 7E
WE BB T , B AA — DRSNS, B
ML EBR EE NI RBE NI ER
B B2, e HEA B H S FOR S A LB AF R R B
ARG, MSLE VE R RIE BB AT IR . AT
BREG®,. RNEBIAMTHRER: (DALEHE P
WA AS [R) o 1] R JBE 3 72 TR ) X 6, 1
YRS 5 JEMER RN L B 2 AR B B SR B 16, 4R
W0y i 5 S Mo 7R B £ PR A B Bt H AR 30
ZAEK, R E MR 6 LA BIS TR, 3T F
A& A B BF 58 2of B s 7R B R L, PR 1R 5 LA
YA BB ST X 8 1 RS BURAE R, B 1] R
N P XERE RO . TR, BRI BB A A R RS 2R
EAORRFRE IWRBERE . (LA ERA
e i [ R 7 50 00 40T 5 R0 2 B Bl T AS (R BT
TERTIEBAR A [E] 3] S BRAE15 32 A (7] Bt i) RO 19
HRAIRIEIRE o R R R A R . A
HBREITETR, ERFTEBRRBRB ISR,
RETE LR AEREHTE R R BRIk . B
. o FE T B Bl 2 0T 5 L 2 A9 R e 7 T 00 e L A AR
AR E R, R R RNEF I BFRNESA.

RIEAFHMRE RBR ARFPHIFLER
FodiE. KRG ZEIEF RE, #5756 E L
EEREBUNT X8, SIS NR I BERBRA S
SRl IR 5K R —HF, MR A] REf i R mpEt R
BERITIN . R B BT R 3, KRB AR
HEEE. FX L, RIBMMWERBEN TMNE
BB EBRAIE. BR, BEARAARY
HMh NS RFHERORE BAIRTEFIAN
HREA LR RIBUE TR BT, SRR
AT REVIR 4T B FE Sh ) R R 58 IR (|92 78 B9 B
Br. 7EBB B, B L RIEHRE RSB P HIEL
PR MBSy Hi 7R B BT 5% K R, T R AR BT
FIUA b 7R ) ) 2 FURAE 94 o R B & R JT 4
REETT.

4 HIFERAE IR AT BEME

O B 72 B B AR TR b R AR B R K sh %
RPN . BUHERR2E BR MR B
HBS R R, (X RN E MR B 2 E
TER#Y . XFHEOEE, 1910 FEXEMRF
K Reid #1E 1906 EIHE LIRS & X T ERH
WEE KM BLER, 5 THREHE S5 A1
7 B LI UE 4 , FF-E BH #b 78 {1 5 AR 7R b 75 A TE R
BRI, BE, AR IS s s B A
B P WIA T B ER R RIMR AR M
e, IR EEN B P K (10 a KL_ERE) B i
FEEPKRED,

BRAR H AR 2 TS UL R SE R T RN T
SSWEERRLE KRS hROER, FEEAH
HNUE, S ARA S EN, W R EEAEAS I
BY—FRIEEREX® ., AMIEZINREER
EAWRNMBERNEARRYE, A5 RN LTS
REEMEEEHB. MEEREMELRE, 541
BRERBEASHE. R BRI B
REBEBHEATS . WRFARRTEEGIFEND
B R AR E . B RA ] fELE. B, &
BRI 2%, X LA RIE XS #h B R a3 B 51 &
HIH R AR HEIT A A M. b 7B R A AT [E] L Hb
RARE S &M RATIE B R Z A 52 R T RE Lk ib
BASGE AR, XHRT BRIREERIER ¥ T
H AR A I T R KRR

ERSMEH RS N TR S It E T4



http://www.cqvip.com

D000 http://iwww.cqvip.com|

220

JYETT, RaEf/ #F #H% (Earth Science Frontiers)2003, 10 (4 #)

AEEN#HEY, ERTEREEN T RE S
AT b R B EH A0 3 5B R B B ), MR
BT B4R BB O 2 RE9F B D b AR B R TR A R
U, XM R T #— AT B RS S %
FUW B 2T A LS TR B AR LR, 7 B0 B R #E s
RSN S B AR A SR .

VBB TR S B SR AR R Y L A R B 2
BN RGBS EEN E MmN, X
WIFR T AN Z ARG 1T B Bl fy e .
1950 4% Charney 2848 7 #H & L 55 —skdb £ X
24 h BEFIHAE . 1955 FBBH LA FARED
BRI AT T XM EE FiRi s, E2, H5E
20 42 90 R, BERX TR EER I HE RS
PR A AT e b S A F B,

5XERZ5—H . MENFETMESRFLAE—
FhI R, TR ZFHE FHEEEANES R, R
H—RE . B, £ B F PR EA
AT REXT HL AR 2R F AL B AR 4E A A B . 3
EBHR KRB E TR R M S EH#1T
REM, MARISI MR, BAERMRBEETF A
EHBEBEBBAORERER S EE5EUAN.E
2%t o R o A B A 3 B R, R RN K
HEM.

BIERXSBUEBIRKELE, W R R E bt
BT EE T A BB e R BIT AR
KEB A WIS AR, S E TR
RIFRAS BB R AR R, K, U R
MZRGHTHFE T WL SEBIL. =, 00
B AR B EEFREE T .

HEBATREE TITHRR KRR Y AE TR
BREGE AN MY BRI MBEFER, X
H, MiZHER MR ERRE SR THEHN
FSFISCISERY . 2B A X B IE BT AR
AR AR R A 347 Hh R BE FIIR T 5 M S
MR R BUE BUR M LBk St — R M
Bt AT R B Za R AGR, I R
EHERARAFEH R MERNLIROANL . EW
EA KRB ESE T, RATAMER L, B M [a]
BIAER B Yy B R A 5 () BRBG , 8 E 2 B B
PRTHFTERT B, LUZ TN
FREEMARAEARARBR T AR ENRH E BN
IR BL .

T RS REE WM E S BERT , 5

ME 2 B RNE K TR SR AMTIAN
R RBE TR E KRR . (FE 20 24K, R
HHL AR LI R , 45 B2 F8 50T 5 36 b B & B L
BEARMERCEFNFEMNRKRE. . G2 HRE=415T
bR R L A0FE S BB S MR AL T R R
AR AR, RTEEBEREEEREN=
S SR G BEIR I B AR , R E AT LI R 305
km ¥R BE 0 B TS i@ S5 4, T B ZE SR K
- B TR R B YR R P 2 0T LA B 4 1 R 1 )
BiEaHRS, X—FEERNEBRUEARR
AR BN R AR M E BHEOHE , T IR 2R T 0
FE, 5 — 5 I R B O o B A O A 1 R X R TR
FEEAS EBEHEEFEIEDRRTERTH
B MHERI AN BT, DA ZE FH A (543 BERE T 7T LAt 23
HEMATHES HMT ARG . ER v
I, AR W Sh#h AR & BB R H 2552 3 = M 4h
ZARFATZER, ish & BN BT X,
2000 FFEEHBEFEHK S MRS RIOEE T &7
B 500 A~ FEAH Fi SR & uh 4 B3 B KRB B
RIS, HEE KB RET X REKHA A E
ST EmaAR . (AR B OB E
B, SHFEE, REE B 800 45 A B
BIHBRME RS MESFFTRBEERBEEK
BXRRITOEHC, X IR LR R R
S B3 2E e B B A T R BT R B R ZERE,
FHxt At B BE BN AR RSB L RS

Y84 A 1k, A6 Wb 35 3 7 2 A L AR R E
AR ER QL AERR T b Rk F b R MHE . AT A
Uy, hEATFERIESHETI ZMhE
TRZAAEEFT A HENEKR. WRERIIESHE
FEVR KA e A BRI S 3R X 7R SE AT AR
PRI FRTEAE LM , < B Hh, 3 W0 7R U 1 % LA (X 388,
BB AR . W R B aE ) RASTE # AT E WM,
AAZ R b, ST LSS B H55 BR AL ) 3
BB FT R W,

H 20 k42 90 £ LA, L GPS R FE M2 |6
XL EE AR RS T E KR &, e K2 il &
FIRE T HR ZHMMNA. REEWNEEED
Znl LA 108~ 107 sk ¥, R GPS g

© XEJG. KN ¥ES5E-MEE . B 18 EPHEBRYHE¥S
EL . P, 2002 £ 10 A -



http://www.cqvip.com

D000 http://iwww.cqvip.com|

XEIC, RE %/ M F ¥4 (FEarth Science Frontiers)2003, 10 (44 #)

221

e N SR R 7 S R ety AN L Y
ER B EFH GPS BIEMA R ITH A
s KRG RbFE N J) 3% 7 IS T YIS g5 R . i —
FHRABR N EEEMER B TR BBLR K 4 51
R GPS Wil & b 09 B A s FE Lo

{HARXRE R AR E IR EE GPS B3 i
FARG mBUSHHER. EEEREMMESL T H 250
A G IE A GPS &%), B 1994 4E LISk, B
2= 3 8 Bh 2y BE ( Geographical Survey Institute) HLE2
SZE LT T EBA2EMIRH 1 000 B E4A
AL GPS Kl ERFFI i3RI (GEONETOYM . 3¢
TR Hb TR A 0 B Sk 1t , GPS BEFI W iU ) B B (B AE
TRl AR 4 R AR & L B 8, ] B ROE BR
KRB A IR E 7S, AT — 25482 8 T GPS
of SR RS BE . A GPS REF B &n] L) sgad iy
Wb ER A ZEs) . XEWRE GPS S EPR H
el 135 7 EERARE E KN TR

AR A1 G R E AT AR F G KHEH
AR A BB ] LU B — T b R T BRI =
HEAR. TERGMELNN RS T AEE o A &
4, H B RELE AR e, By T XML& N /7
A AN T, 5T R T B BB R
PR TR KRN RS . TR XA EA
S4BT BHE OB FH AR W 2 G b A AR R R Lk BB
e FE BT 75 RIAT [A) . (E 2, B S & W) (1 & BED
Al DR R i s IR . BT AE DL I FE AT
BT B B AL TT LUK T X S B i
R R R R R AR E B AEEE.

Fo4r B SCHIE I R 22 F AT Bl AR T A —
WE AR E OESF . BREOBUEITRESEAT]
BUBRE SR . HE, AAREHEAMERITE
PLELAR B3 R R O & IR L T RTBT R AR
Al A E RAEEE . 1996 LK, RE
ERSEPLUREHBERTBIAETEE,
CafshtE L RRES R HEABE RS TR
Bolk 55 RGE . HEE, X T B A TR 3, TR
BAE AL TR RE 1 DL I AFEAEA T 80 B 0 AR B RS

MR R T B B A AR AT LIRSS M 1 BT
FIZfvEERE. B2 NEH T BAMR¥EERIE
HEFRAEESIEEMT R WFEEERY, x
Lk FRAF MBI RS ROKE T RN, 4
& CAMP(Crustal Activity Modeling Project) i)}l
BRBETHRITY . ZITARNETEBREEFMAA

A2 EH K GPS & MR b7 T2 28 B3 . PR R
BRI E S . HEEEBKITEIFERA T
SR A B B B R ) I BRI 4L 2R (Earth Simula-
tor) EENTEHL. BARZTIMPIR o 4b F R4 THR
B IFHEGE —RIIBLEMEARVBNMREE
gk, B3 b 7 A T B 36 4R B TR Y
Fréooo. R EKHETRIRIIR EFEA R
BB T R AR, AR 4 FRATHE 1 s < HALIA K
faks .

GPS

G & oI & B e &

AR BmawE WREHM S

HEREG = A ST
A EH

Bl BREEFRRAANPEAEA

Fig. 1 Observations and technology for

numerical earthquake forecast
07 TG B MBI
— WBRTES )

HRh R E =4 LA

HyE I R A

H AR

W EA X R

GRRER, R DB

(B 37, BREHXE,
HERNT %)

RS IR Bl HE Y B AT

(EBTH &)

FYER SR R
(B )% )

WIERE. S
BRGNS

BE AL ) [ BWE®
U SR H R 5 ) AT, BT, R

B2 HrEsuEnyREEr
(# Sagiya %.2001)
Fig.2 Schematic diagram of the crustal activity modeling

5 #hAnhie

RN M EEZMERANATBRINEK . TR
o R R B MR R K 5 M 2R T K 4
FAAEASBTAR B 5T & » T2 00 - ) M 7% T
BT K R R JT [ B AR AT R PR . R A
h B AE T U RIT 1 A MR PUE TR 9 1 B9 K



http://www.cqvip.com

D000 http://iwww.cqvip.com|

222

X BT, R/ #F ¥ % (Earth Science Frontiers)2003, 10 (# #)

JRIERE. B <P T A S SR T i 2 R T
I A9 &S » XE LA AR #b BRI -5 TR S B A 19 Y

DR EREG SR  MRBURBI R ALZE S
R A ERTURKBIIZ K, Al GPS iR 5 A
Pk 3R 8 AETE , T A (X AUR B4k 2 8] /9 48 X 53
311, #FEIBAE R GPS RS E 2 44t T
L OPURIE s 2 - 3 PN i s 2 - UL 2 0= vl o
REUE TR R G Pr L ITRE 1 U5 BUAIBT 5T #5252 3
IR R SR BFANSE e E” . W LABUL, B X
FRIER KRN E K AR R FHECEEHA
IR » HL 7 Y T30 [ RBHE 2 A Wi U1 S Jo e )
J&.

% T R BUE R BB AR B 5, S AT R B E
PR R BAr RN B e E B R P EHRA
RPEPHR. REREOREHER BRiEL2RE
T E A B GPS B3R W B4R B A BLSER),
RALER . £ AR, RAITEZEA O
TV 38 AT E KT BT 7E 1 3 7% 55 71 B X3, 2l
ARG SIEBORAI KR VF A M E S . BB
455 Z RIE T ER AR s BN ) XA i
Gy, BESL AR N ORI 2R G2 FF R B FI T BB, FF
AR R B AR A G WP SE R, ARG 2 B I
LR

WRBEFREURB RN TENERRSE.
B T HlG IR E R Z A, bR R ISR E R,
R MPBIREF 1L, B A BRI R RF— R 5
PRFEE. 155X 87 E R ERINBRMEBBEXRS
HRe LR . AMERRINA S WF SRS
¥ R8T B RO R R SN BRI AR
BISERR . Bk, %8, ZEITRPHAR-SIERIE
WLEK,

FEHBRBEBRA R ESH T, HEBEM
GPS ¢35 ZELE WM , 5 53 P 70 b b 4 25 1
B, BB B ERF T AN EYWEER, EHSN
TR S, B RAE N 5 A b BB AR S AR 2
B AR S R A) BE L A S BRI , JE LR
A FEE BROVBI R E . e R B E
BB A RRAYRI B X b 1 b i S T 3
AR KRS ) R E R R, HE— RIIXE
HRHERBR R RIBE R J5 EE RTEA .

References[ & 3% 3Lk ]

[1] MEI Shirong. Progress in earthquake monitoring and predic-
tion in China for recent forty years(]]. Acta Geophysica Sini-
ca, 1994, 37 (Suppl 1):196-207 (in Chinese). (Kot .
0 FEXREHREMTHR TN ETEHEL]] Ry
#%,1994,37 ¥ H D . 196-207]

ZHANG Guomin, L1 Li, JIAO Mingru, et al. Development in
earthquake prediction research during the last decade in China
and its prospects[ ], Acta Geophysica Sinica, 1997, 40(Sup-
pD) :396-410(in Chinese). (FkE R, 2=, R, REH
REMMRE N RRSRE]. Ry EBER, 1997,40
(7)) :396-410. ]

CHEN Qifu, CHEN Yong, LI Juan,et al. Earthquake predic-
tion research and its prospect(]]. Acta Geophysica Sinica,
1997, 40(Suppl) :386-395(in Chinese). CBRHLAE, PR,
ZH.F HUBFANFASRAL]] HRWHEEMHR, 1997,40
(341> :386-395. ]

SHI Yaolin. The evaluation of Chinese annual earthquake pre-
diction in the 90s[J]. Journal o f Graduate School , Academia
Sinica, 2000,17(1): 63-69 (in Chinese). (R R
H 90 FREFHBARMIEME] FEBERFR LR
#,2000,17(1):63-69. ]

CHEN Zhangli. Review and prospects of the progress of seis-

[z]

[3]

(4]

(5]
mological science and technology in China(1)[J]. Earthquake
Research in China ,2001, 17(3):231-245(in Chinese).
(PR~ REMEBRHEESNEESRBE]. TEi
,2001,17(3):231-245. ]

[6] CHEN Zhangli. Review and prospects of the progress of seis-

mological science and technology in China(ID [J]. Earthquake

Research in China, 2001, 17(4):326-341 (in Chinese).

(BREE . REMBNEHLHWEES BB HEHH#

,2001,17(4):326-341. ]

ZHANG Guomin, LIU Jie, SHI Yaolin. An scientific evalua-

tion of annual earthquake prediction ability[[J]. Acta Seis-

mologica Sinica ,2002,24(5):525-532 (in Chinese). (3

HE,. XA, AERF FEBBHRE S MBEFN[]] B

##,2002,24(5) :525-532. ]

GELLER R S Earthquakes prediction: A critical review[]].

Geophys J Int, 1997, 131:425-450.

GELLER R S, JAKSON D D, KAGAN Y Y, et al. Earth-

quakes can not be predicted []]. Science, 1996, 275; 1616-

1617.

MAIN 1 Long odds on prediction[ J]. Nature,1997,385:19-20.

WYSS M. Can not earthquakes be predicted[J]? Science,

1997,278.487-488.

SYKES L R, SHAW B E,SCHOLZ C H. Rethinking earth-

quake prediction[ J]. Pageoph,1999,155(2):207-232.

BAK P, TANG C, Earthquake as a self-organized critical phe-

nomenon(J]. J Geophys Res,1989,94,15635-15637.

WU Zhongliang. Self-organized criticality and earthquake pre-

7]

(8]

L9]

(1c]

(11]

(12]

[13]

[14]

diction—A review on the current discussions about earth-



http://www.cqvip.com

D000 http://iwww.cqvip.com|

BT, RE/ # F 4 # (Farth Science Frontiers)2003, 10 (# #l)

223

[15]

(16]

(17]

(18]

(19]

[20]

[21]

(2z]

(23]

[24]

[25]

quake prediction (1) [J]. Earthquake Research in China,
1998,14(4) :1-10 (in Chinese). [RaR. HEARKRAHE
b R M —xt B b R TN ) B S A9 PR (2 —) [T
o E 58, 1998, 14(4) : 1-10. ]

JIAQO Ruoming, ZHANG Guomin. Earthquake prediction—A
century scientific sticker(J]. Oversea Scienti fic Trends, 2000
(1) ;4-7(in Chinese). (5N, ER. RFH—
LHERERE-L ] BRI ,2000(1):4-7. ]

MA Xinyuan. Lithospheric Dynamics Atlas of China [Z].
Beijing: China Cartographic Publishing House, 1989 (in Chi-
nese). [(BFE PEEABDHFREIZ] K. hE
3 PR s R, 1989. ]

WU F T,RAU R J,SALZBERG D, Taiwan orogeny: Thin-
skinned or lithospheric collision[ J]? Tectonophysics, 2000,
274:191-220.

WANG Xiaoya, ZHU Wenyao, FU Yang, et al. Present-time
crustal deformation in China and its surrounding regions by
GPS[]]. Chinese J of Geophysics, 2002,45(2):198-209 (in
Chinese). [E/NE, R3O 737, %F. GPS MNP EH X
HEh e 52 (T]. s BRYy BB 24, 2002, 45(2) : 198-
209. ]

MA Zhongjing ,GAQO Qinghua. Calamity protection and reduc-
tion state of 21th century in China and sustainable develop-
ment[ ] ]. China Population, Resources and Enuvironment,
2001,11(2);122-125 (in Chinese). [BRE, mEKE P
H 21 tHEmR B 5afrg R RU] PEAD BHESH
$5,2001,11(2):122-125. ]

Department of Earthquake Prediction and Monitoring, China
Seitsmological Bureau. Physical Basis of Middle-Short Term
Earthquake Prediction [ M 1. Beijing; Seismological Press,
2002. 302(in Chinese). [ EHuR R MR B 7). o P 5E
BT YRR R B I (M. Jbat . HB AR RiA , 2002, 302. ]
YIN Xiangchu, CHEN Xuezhong, Song Zhiping. The load-un-
load response ratio theory: A new approach to earthquake
prediction{ 1], Acta Geophysica Sinica, 1994,37:767-775(in
Chinese). [F R, BRFE B, RIGF, &, AN W
——— R B T 3 (V. b ER Py BB Y, 1994, 37,
767-775. ]

GUO Zengjian, QIN Baoyan. Physics of Earthquake Source
[M]. Beijing : Seismological Press, 1979. 274 (in Chinese).
[igee, B AR BEYE[M] JbF . 0B H i, 1979,
274. ]

ZHANG Qiuwen, ZHANG Peizhen. Progress and prospect in
the studies on long- and medium-term earthquake prediction
[I]. Advance in Earth Sciences, 1999, 14(2); 147-152 (in
Chinese). [IRBC, TKIE R, B P KT 5T p /R
#0711, sBRFI 4534 2, 1999, 14(2) : 147-152. ]

SCHOLZ C H. The Mechanics of Earthquakes and Fault
[M]. Cambridge: Cambridge University Press,1990.

MA Jin, MA Shengli, LIU Ligiang, et al. Laboratory study
on the types of interacts between faults[]]. Advance on Nat-
ural Science, 2002,12(5):503-508(in Chinese). [,
SRR XUNER.E RHEEERNERIRL] aRBE

[26]

[27]

(28]

[29]

[30]

[31]

(321

(33]

[34]

[35]

[36]

# % ,2002,12(5):503-508. ]

ZHANG Zhil. Interaction among fractures and stress field
computation of fracture systems[] . Acta Seismologica Sini-
ca»1994,16(1) : 32-40 (in Chinese). [y e
RHEAER B A it B (] B W, 1994, 16 (1) 32-
40.1]

WANG Ren. Progress and outlook of geodynamic research in
China[]]. Acta Geophysica Sinica, 1997, 40 (Suppl): 50-57
(in Chinese). (R REMERH ¥R ARS RS
(1], HaER¥ B4 , 1997, 40 GE ] . 50-57. ]

WANG ren, SUN Xun Ying, CAI yongen, et al. Numerical
modeling of seismic sequence for 700 years in the north China
[J]. Science in China(Series B) ,1982,12(8) : 745-753 (in Chi-
[E, #va%, Bk B, 4dbibh XGE 700 R ITF
FIRBEBE B[] B EF#(B),1982,12(8) :745-753. ]
CAIl Yongen, HE Taoc, WANG Ren, et al. Modelling the
source dynamic process of the 1976 Tangshan earthquake[]].
Acta Seismologica Sinica,1999,21(5):469-477(in Chinese).
[FK B, £, 1976 FE LR R RS B HE
BRI, MR, 1999,21(5) : 469-477. ]

CHEN Y T,XU L S,LI X et al. Source process of the 1990
Gonghe, China, earthquake and tectonic stress field in the

nese).

northeastern Qinghai-Xizang( Tibetan) plateau[ J]. Pageoph .
1996,146:697-715.

KOO Chengchao. On the equivalency of formulations of
weather forcasting as an “evolution”problem[J]. Acta Meteo-
rologica Sinica, 1958,29(2):93-98(in Chinese). (%
. (EAFER BN X STEE B S it 1 XTI B EEE
Bt A ()] 29 1958,29(2) :93-98. ]

ZENG Qingchun. Advances on atmospheric dynamics and nu-
merical weather forecast in China[ J]. Scientia Atmospherica
Sinica ,1979,3(3): 256-269(in Chinese). (¥ K7 RE
KEFHNFHMPERSTHRFARFR]. KSF#,1979,
3(3):256-269. ]

LIU Qiyuan. Passive seismic studies in terms of the large-size
portable seismic array[ ]]. Aduvances o f Seismology and Geol-
0gy>1986(6) :43-47(in Chinese). (X2t KEVESEH
BEEMRARBBBIRI]. MBI FIFMN,1986(6) :43-47. ]
LIU Qiyuan. Portable broadband seismic array: Inevitable
trends of technological advances in the continental lithosphere
survey [ . International Earthquake Disaster Mitigation,
1994(1) :9-13(in Chinese). [(XRTE. RAHRIRE
B KA A RN AR B L ARBEE ] Hhrab B,
1994(1):9-13. ]

LIU Qiyuan,CHEN Jiuhui, LI Shuncheng, et al. Passive seis-
mic experiment in Xinjiang-Jiashi strong earthquake region
and discussion on its seismic genesis[ J]. Chinese J of Geo-
physicss 2000,43(3):356-365(in Chinese). Cxia e, Bk
JUEE, ZENIRR, 5. ST RANITSR AR X = b5t MO 0B S B
B W B R AL R 3RS (T ). s BR8], 2000, 43(3)
356-365. ]

LIU Qiyuan. Research on high-resolution seismic imaging: An

important development trend of seismology in the 21st centu-



http://www.cqvip.com

D000 http://iwww.cqvip.com|

224 ST, RE/ # F # % (Earth Science Frontiers)2003, 10 (4 %)

ry[J]. Recent Developments in World Seismology ,2000(4): RESPEHRMILS KERNAEF[T]. R, 2002,24(4)
9-11(in Chinese). CXUJE TG, B4 B2 o B R B 5T 337-347. ]
21 g B2 A RMETEHE]. HERMESNA,200004);  [40] DANG Yamin, CHEN Junyong, CHAO Dingbo. Numerical

9-11. ] study on stress characteristic in China[ J]. Science o f Survey-

[37] WANG Qi,DING Guoyu, QIAO Xuejun, et al. Current quick ing and Mapping, 2001,26(2):11-14(in Chinese). [
shortening of the crust beneath Tian Shan and relative move- VLR BREE, REH. PEAFMBE TN 5 BT
ment between the north and south block[ J]. Chinese Science BTl ], MiaF4,2001,26(2) ;11-14. ]

Bulletin, 2000, 45(14) :1543-1547 (in Chinese). [EH, [41] HU Mingcheng. Recent advances of global positioning system
TE TR, . RILTA M P R 5 L M AR (GPS)-I[J]. Science of Surveying and Mapping , 200,25
xHESIT]. BHEH . 2000, 45(14):1543-1547, ] (4):54-59 (in Chinese). (598 . 2 BR%E L R 45 (GPS)

[38] GU Guohua, SHEN Xuhui, WANG Min, et al. General char- IBRT #ERE () [T]. Wiz H2E, 2000,25(4) :54-59. ]
acteristics of the recent horizontal crustal movement in Chi- [42] TAKESHI Sagiya, MITSHIRO Matsuura, CHIHIRQO Hash-
nese mainland[ J]. Acta Seismologica Simica, 2001,23(4); imoto, et al, Monitoring of crustal deformation and crustal ac-
362-369 (in Chinese). [FRE4E. BHERE. T8.%. PEK tivity modeling for forecast [ AJ. Proceedings of the First
B S R KV iEsh B ARRE )], #h B H. 2001,23(4) ; China-Japan Workshop on Earthquake Disaster Mitigation ,
362-369. ] Beijing, China[ C]. 2002, 333-339.

[39] YANG Guohua, LI Yanxing, HAN Yueping, et al. Current [43] MA Zongjin. Review and prospect of earthquake prediction in
horizontal strain field in Chinese mainland derived from GPS the 20th century[ J]. Recent Developments in World Seismol-
data[J]. Acta Seismologica Sinica , 2002,24(4);337-347 (in 0gy,2000(6) :1-4 (in Chinese). [(3E. 20 HEMmE
Chinese). [ EE, X, 5 A ¥, % i GPS W4 WA S A1), EhRiR shA, 200006) 14, ]

ON NUMERICAL FORECAST OF EARTHQUAKES
—THINKING ABOUT THE STRATEGY FOR
PROMOTING EARTHQUAKE PREDICTION

LIU Qi-yuan', WU Jian-chun®
(1. Institute o f Geology s China Seismological Bureau, Beijing 100029,China;
2. Department of Research and Development ,China Seismological Bureau , Beijing 100036 ,China)

Abstract: With quick progress of the industrialization and societal modernization of China, the urbaniza-
tion process will be also accelerated. Earthquake hazard mitigation becomes a challenge more severe in
the future. Although the earthquake prediction is a sticker recognized universally, it will be still neces-
sary to push forward the earthquake prediction investigation, simultaneously with strengthening the
earthquake hazard mitigation. The case of stagnating at the empirical prediction based on earthquake
precursors must be changed and it will be necessary to focus our much attention on the numerical fore-
cast based on earthquake dynamics. The modern technologies of satellite geodesy represented by the
GPS, broadband seismic observations by the aid of portable mega-array as well as numerical simulation
have provided with unprecedented technical sustention. Various projects like the GPS array observation,
the crust and upper mantle structure exploration with high-resolution, the crustal dynamics, theoretical,
laboratory and observational studies of earthquake gestation and rupture process, data assimilation and
software development should be integrated and become the key points emphasized in the future earth-
quake numerical forecast studies. Now the problem is to strengthen and to coordinate multidisciplinary
and branch cooperation, and especially, we need to be aided in the experience of weather numerical fore-
cast to carry out the earthquake numerical forecast in some appropriate region as soon as possible. This
will promote greatly the progress of earthquake science and earthquake prediction of China.

Key words: numerical simulation; seismic array; GPS; the crustal deformation; numerical forecasting;
earthquake prediction
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