Bk 1 o oE ¥ R Vol. 34, No. 1
2012 4E 1 A (52-63) ACTA SEISMOLOGICA SINICA Jan. , 2012

VR, BBt R4, M, 224 20120 3R 28 0] 43 A0 3F 25 R B 58 1 43 A K 7R 1 2 B R -7 0 E BT
EFAR . 34(1) : 52-63.

Jiang Haikun, Wu Qiong, Song Jin, Qu Junhao, Li Jin. 2012. Statistic distribution of non-empty grid numbers for earth-
quakes and quantitative test on enhanced and quiescent acivity. Acta Seismologica Sinica, 34(1): 52-63.

MWRERZESMIEZENBHEIR TS|
Bt R imshigE- RN EEWN

BERDT R RV R &0 BAEY % &Y
D A E LR 100045 H E HRE G B G

2) HrEAEET 100029 H [ H 52 &) H 5T B 5T BT
3) HrEIE AT 100036 Hf [ M 7E o Hb 5= T B 5T BT

WE LA 1980—2010 EHORIA B, LLFAL 0 KB PR B 2 AT AT X . B4 i =3
(6] 73415 AR 23 A% By A8 1. A FRUBE AR A8 /0N U 3 2 190 A% HHE T 32 I B A b il B P A RUJE 2
G R A2 A RN 1. SEPRBER RS . 228 [ A% R KT 0. 5° 2 ) s X 45 R A2 P i 3
Wi T a3 . H /) M s T 3 A A A A R AR A S SR R I Sl R S (R ) B
45 CFEOA K. AR PR R 2 AF T AR 28 FIAS B0f S A — S i B4 H. mTREI e e T
DI ) B S BORAR . N A E A AR, BEE R T IR A S i, A A R A% R
AR S AR B ] 22 e 2 A /. A DX/ N B AR 28 A ORI o A A B SR IE S
Ao DT 27 5 B AR AE 3 L B0 I 285 0 A1 5 B8 B 5 T B A 2 T A 5 T 0 A Y TR
e 0 B A R AT . Geit R . st ARdE X . /M R AR A AR R T B R
P T 25 R Ao AR, IR R R S EL AT e e I BT[] B R L Y
) B 0 B AT e e ) TR VT 23, X R OR A . AR b HP i AR I L0 SR R Y Hh D b R Bl S
JE. WPRERE Bon, NHRR I A3 T SIS R B OO 5 S S8 b R 0L B B R i e G

R E.
KR oA AESE MR IEAAM Rduh X TR
doi:lO.3969/J.lssn. 0253-3782.2012.01. 005 HESES: P315.5 XERFRIRAD: A

Statistic distribution of non-empty grid numbers for earthquakes
and quantitative test on enhanced and quiescent acivity

Jiang Haikun”* Wu Qiong” Song Jin” Qu Junhao” Li Jin”

1) China Earthquake Networks Center , Beijing 100045, China
2) Institute o f Geology, China Earthquake Administration, Beijing 100029, China
3) Institute of Earthquake Science , China Earthquake Administration , Beijing 100036, China

Abstract; Based on the earthquake data during 1980—2010 in North China re-

gion, we use the grids with /X unit size to cover the area and investigate the
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variation of non-empty box number of earthquakes. When grid size [ is small e-
nough, the number of non-empty boxes tends to be equal to earthquake frequen-
cy. When grid size [ is large enough, the number of non-empty boxes will be
close to 1. This study shows that the influence of grid size on result stability is
very weak when / is=>0.5°. The variation of non-empty boxes is related to the
expanded (enhanced) or constricted (quiescence) patterns of earthquake spatial
distribution. The numbers of non-empty boxes with different / roughly show a
consistent changing tendency, potentially reflect the stress perturbation or un-
dulation during a short time period indirectly. Small earthquakes are much more
clustered, the difference between results with different threshold magnitude
gradually tend to be small when threshold magnitude increases gradually. The

“normal”

non-empty grid numbers show a normal distribution, therefore the
distribution range for non-empty grid numbers can be calculated with the given
confident probability and the abnormal could be detected if the data is outside
this “normal” range. The statistics show that in North China the forecasting ef-
ficiency is low for “quiescence” type abnormal, the “enhanced” type abnormal
has a higher correct alarm rate, and the precursory criterion both by “enhanced”
and “quiescence” type abnormal has a higher forecasting efficiency. This means
that the precursory of small or moderate earthquakes before large earthquakes
mainly displays as “enhanced” activity. The results also show that the pattern
change of small or moderate earthquake spatial distribution seems to be related

to coming large earthquakes more tightly.

Key words: statistic distribution of earthquake; number of non-empty grids;

normal distribution; North China; forecasting efficiency
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occurrence in North China since 1980. Time window and moving step

are 1 year and 1 month, respectively
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