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Abstract

Seismic gaps as a method of earthquake prediction, initially, were used mainly for long-
term prediction. Nowadays, seismic gaps are one of the most important precursory
phenomena for intermediate-term earthquake prediction. These are part of the tectonic
regions that are quiescent at the moment, but might cause damaging earthquakes in the
future.

Based on the study of strong earthquakes in mainland of China it is suggested that
intraplate gaps due to the activity of moderate and small earthquakes may be divided into
"background gaps" and “preparation gaps”. A background gap is a gap surrounded by
larger earthquakes in a larger area and with a longer duration before the main shock. A
preparation gap is a gap surrounded by small earthquakes in a smaller area and with a
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shorter duration before the main shock(Lu and Song, 1989). Background gaps are of
critical importance and are a clue to relatively high Ms earthquakes (Ms > 5). Preparation
gaps build up in a region inside a background gap or its surroundings in a short time
interval (afew years) before the main earthquake. The preparation gap is usually
surrounded by small precursory earthquakes, even though one or few relatively large
earthquakes (still smaller than the main earthquake) may occur in regions on the edge of
the gap. Such smaller magnitude earthquake activity has been considered as premonitory
phenomena useful for intermediate-term and even short-term earthquake prediction.
Three criteria are proposed for the identification of these gaps (Lu and Song , 1989): (1)
with the formation of a preparation gap the seismic strain release should accelerate both
in the gap and in its vicinity, (2) the ratio of earthquake frequency outside the gap to that
within it should reach a maximum value during the formation of the gap, and (3) some
moderate earthquakes often occur in the forthcoming seismic source area before
formation of the background gap. The former two are the main criteria for identification
of the gap, and the third is a subsidiary criterion for determining the location of the
forthcoming earthquake.

In this study, based on the history of earthquakes in the Central-East Iran
seismotectonic province, we have found a background gap and three preparation gaps.
One of these gaps is related to the destructive earthquake of Ms =6.8, which occurred on
26 December2003 in the Bam region of southern Central-East Iran. This earthquake
occurred in the edge of the recognized preparation gap in the Bam region. The other gap

is related to a large earthquake of Ms =6.0, on 24 February 1994 in the Sefidabeh region
of south-eastern Iran. This earthquake also occurred in the edge of the recognized
preparation gap in the Sefidabeh region.The strain release curve, the ratio of the
earthquake frequency outside the gap to that within it, and the cumulative number-time
curve, have good correlation with the earthquakes happened. In addition, recognition of a
preparation gap in the Dasht-e-Bayaz region, eastern Central-East Iran, implies
accumulating seismic strain and a large earthquake may occur in that region in the future.
The well- known Dasht-e-Bayaz and Abiz earthquake faults are located in this
preparation gap.

Key words: Intermediate-term prediction, background gap, preparation gap, seismic
precursory, seismicity pattern, potential earthquake sources

Ol oz 53 s LR s 3
Lo oS ol ool 0313 OLas i T 5 1y 03 J e (st
Golin o cslo) S (sl oS (gloj ) gL B fals
5 (Glosy T b ies ) Slp) o)
(Yorr () Cwl (b-value) b Hldas (g lmin o
S Sty e § S Glei) sl
sheda o om) Sdalle uie slp cgles)
490 Gl Ol sl e Yo glao) Jopns T oo
FeeF ol Y0¥ (o oY ‘C’T ALY SR RWIN

aadde
(S 55 0350mn s 3 el S5l 03 S mn) s e
Slos Jomes 0T 53 48 Gl b3gdoen 5 oLdl o 4-b
@S Sl I (S sl dals ) enT s
Glos ) G Koty sy ra) 0 S0 st
los) LR ey Ry 0 el
glodls  Olj  —OKG mis bl
S35 5 b el (S laipmee) )
OSGl WGT ol s a3 & 515 oy 3550 (geodetic)

ot ot T o 55 lao Jomes b s slos ) e



\\% e 23 Sloj ) SIS alal 505 ) en s SdeOla (g

Son b 5 p 03 VA b Jsl OT o
G Sns 5l S Sl 035 a1y My =50
3355 el S 35y caibie nl Slaoj Joes
el 9T 8 s

Sloylsale Sledbl al » oY F) OLKen 5 STy
Olr B ool s LS S o S s
odd s, J.‘.f arked gl 304 e 53 9 Sl
S g okd s, Slalad ) Lk e S S e L
UL 5 sbTdase LS b | zrer 55
(b 03 Jomes S U8 b kbl ol (Y SE) dAzea
b ged 4 ld (550 ) b 5l b dakete d e

56" 58" 60" 62
36 g : — 36

» b
- A P Doruneh (Great Kavir) fault —

L-m

Jangal thrust faults

A

/ e ‘é‘\\
Ganabad]wr— S

- -
. fEemows]sty = Dashire-Bayaz fault]- 34°
34 B Desnfe-Bay 34

. W

| Nayband
Ffautt ‘4

Neh fault

Dashtve-Lut1

\Gowk fault \ Y
iy ‘ L \ Igﬁ';’;;\
J L b fault A& ‘.md
It =
'l Ela#nan - 28
I'r volcano
Makran _."l - 267
f
.l’LJ -, dn&ammnﬁmt
{ “"‘._“1‘. A
2e L3 : = 24°
56" 58 60° 62"

(Yoot OSn 5 S19) Ol 6,8 sl 228 Y S

Olpl 5o Wes il S o 55 b G o) 5o

agdne o plas) O Wyl G5 s S

oS W g3, 15\.& aS (Yer® 9595 9 V000 Uy
Ayl 6,8 5l glos ) GlaslS & L L cklesls &

Slsedl ol 2 O 2N G 5 5 655 200 ) AL
Shad, L0 JS) (V) OLKes 5 ol e
Al s 555 5 Syl 8 Jlad b sl o8
JE L 5 55 5l eds s Ol y3T —5 I
23 Sad e Mo dada STk Sy os - ek
s Olyseilr iz L OLSe adlate ol g
BBl S ol JoS b g s b
s o 15 ot ae ) I

1
1

: H
CENTRAL- EAST IRAN' *K

OLan 5 i) Ol Shol mlaeeses ) glacdll N S

.(V44A

o) o dhaz 51 (55 glo) S UL ol

Yo a3 Y MT P A S5k e Yoo ules Y7
S Lol SV ) My =50 S5t Ls;
M= 7,0 S5 L aTdin Va4F 4,5 YF M=V,
M= 9,0 S5 LV 4,8 YF 13 0T o3 ) s
VAVA w158 M=V S5 b 5T AVE Ll g\ F
b VAVA sl V9 M= 2V S5 L 56
Losble - JsS VAVA uly YV M= VF 5,5
#1N Sop bl OWA sl V M= V¥ S5

SMy=V¥ S5 L ol Cas)afA Sl ¥ M=



AR GF o lad OFF 0595 cLdd g cpun &K 50 dlame WA

L oS ol B (ilaesleT I g I
coae 3 0 M) oS slaes dones
Sles 53k 53 5 ol ok bl ey IS ) eSS
5,8 o JSE o) 65755 5 S (Il i) oS T
318 b eSS iy Glos 85k 53 eal oo
A5 §) G ) ey bl slae) Jone
A3 6y ilweslT oS 4 (59, Sl ui‘,.a (P
& Rt P R R S S S B Y
L ilweslT OIS (lss o ol "(imminant)
o 0358 53 (VA OSes 5 AS e ateiie
(V) 1le3 55T oty LB ol glulid (6 1 slime 4
3003 3 slei) RS by (O 6,8 IS L
Ol Sogb 0,8 oo Slid 0T sls >3
S Sl G O (6,8 IS 0l s ol
iy L;,fJ&.& S e 53 55 0T O s Ol
Sl i O (8 S e 3 (V) bl
o3 Joms Sslp 4 O S ol slas) o
S Gl L a duy o 35 ldie ke 4 OT Oy
BB I - Gvo e I VIRV G N V Iy g FINES
U (1) 6 dals O (6,8 IS 51 8 Jle o
3 U5 SlosJ aadar 65 Lo e lae Jopes
5 Jsl Slskes s e 655w O (6,8 S
Sre g slre (GweslT OIS Ll gl 052
NI PR VRS R O&A‘_’mﬁs\ﬁé‘f

5 O slal o daly o baoj s (S5
33T 0 5 sy las O (6,8 IS Ol S
AT OS5 ) 555

M;=3.691logL -1.71+0.47 ()

M; = 1.34logT +4.57+£0.48 )

3 PP E YA 5 5.5 Jub 4y 9 GOV LUl
2 Gl S s Gl Ot B Jld 5 e
GolwesleT DS aw &S ol (S Cin) O &S b
35 e BOK ol cwl @ F S 0T 045
FY B Y 5 5,0 dsb ey OV B OF oLl 65 gdoe
YA/0 5 3,5 Jsb a3 PV GOV ¢ Jled b e 4 s
Sradsb a3 LoV 5 Jlid 50 a3 YYOL

Llodd éb L;Lw& upf @J)‘“a UVY/Q 9

sloyJ slads ¥
Lied gl jeole 51 glabs (gle) ) sl
ol s ol See Js LT ol Jl- s &S
M G D) L5855 (oo Jomn) o s
lp o Jlb gl gl ) Gl 4k bl
gors a5 Ylz=t syl Sloj S Sl S
& {(interseismic);;\oj)ol:a} Sloy ) S
Jeilyy glls Gble cpl Sole 4 iyl 13 o) S
S eslamal glaml W s ok T (slaej J e sl
55 laes Joms 35T 2 1y esles ) OIS pgia
VAYY O pen 05 o 5 U8 Lseleal (g5m 31 0T
slesJ S 553 (VM (D) 38 e 5SS
L oS ol B 0T 5 arn; O SO Sl ok o 5
&3 Slo S 53 (Mg> 8) 5 55 s slae) e
(Do 03 ki) SY b s Sloj o3L 53 5 ok abls|
Gl plta 5,8 . ISE ol oS s i s
ot L) el Dl el Soeal Sl s
5S35 ) e )3 gage Julo 35 OT el
4 e Bl 5 oo oS ead (6 RSy sl S ()
S Gl Sl e st Gty Casld 15
Calil a7 35 o JSKES (Glos gudoen 53 e j SIS S5
o 3,8 o Do OT OLbl 5 cad 0T 3 i3

iz 033 ¢ 5 SO sl LI S



R w33 (5105 SO bl 05 Sy Sdetln (St

Sl el 5o (wFlameie; ) LU s es o
5 My Z Y S b eSS sl sline
ol glulis T 55 gilwosleT sl 3S (slaos gimes
Sy Sl}w (GilwesleT O L(FJSE)
5 sk 0,8 e 5 S e e
(o &5 50 Jlad) ol [ smmn ol 93 o 5o OT Lo o
O (o &S558 J3) (25 Hgomn ol 33 5 O

(\&A‘ﬂcgb&»ﬁ 9 }S ) [ ‘
4 R L
34 JI N
{ N
g -
334 v =
] \
| )
32 ] | =
1 L]
31 ) h
- l 4l L
%
A ¢ ?
L :
30 N 7 r Ms
A / 3 to 3.9
2018 28k Ea e =" L 4 t0 49
5 to 5.9
* B X sae * 6 to 7.5
b2 ok
T — T T L T T T T
52 53 54 55 56 57 58 59 60 61 62

Yol s BT SOl Bya s 550l s ¥ JSKS
el L G apey SIS S 5 ¥/ SMs S Vit

(sl 0l o3l OLis M > /e LSLM)')!Q:-“)' sle JI

36 }
36 =
- -

o P L /_,SJ

'\\‘ " \f_'
33 o —— \J

I e T T &
32 e ry .,l —
3. i L —— 3 to 35
O L F / 4 to as

0 L - S to 53

R ¢ * 5 to B9
29 : T T I

85 56 57 &8 53 B0 61 Bz

GBS an LS8 5 VA St bes Soes S ess =55 £
Ol G s 6580l Ll o) S s (glueslel

@ S3wesle] ST Y
S5 A0e5 3 A8 B Sl ey Sl S ess @S
S b Bl s 3 YY les Y8 O s
Oy 3 1) GilwesleT 5 (6,8 e Mg = £ A
sy i o) il e e DL we) O (8
éb ol u’_;}.& v L s ‘e L;)L»a:\.&." ol

ol SIS ol O USE) el esls & ol

sl oo i y 7 (6,8 IS5 0L T
sl e ) bl s lo) ) sl pluld ¥
Ol pl G 9635 01l

P 5 b slaej Sy Jels Glasbicm g
23 Olpl B 655 o Olpl slagmies ) AU
¥O U YA 5 3,5 b a3 #Y GOY oLl o 63 gdoee
Al g6 51T+ o) BVAPY Jl 5l Jls 5 50 4 s
3 OFAY OLSer 5 lim) Ol sl Some
USGS g slaosls oL 31 Yerf 595 b Yoo
Sl odd e Sy o Dl ek gl el
5 yine & WUSGS/NEIC 5 ISC Law 5 Waoj I mes
M| ckian 0 J ey S bl nd (gl ST e
(084Y) 0L 5 olime ool 355 g5 B
S s &y Sl oesgs gl p3 & Al iy,
O/ >Mg> 900 sMg> 9,0 S5 b sbooj S
SIS N0 5V Ll pde e bwse ke
Gl b Ol ol S Sl el oyl sy
Al ol pho Sl GESa S laes S
N S A S P PYS J VS IR
Blodewy o 4 VAF s Slea 51kl (K0 )
boly 3l ok 3,18 my @,,;dﬂjﬂw
S5 ke gl OYAY) 0L 5 ol S (V)
S o3k @es S Sl mp elie cles 5 slgiiey

) 0 JJ_.LJMS 4 ¥, Smp<# Y
M =Y/- mp - O/YA ")

23 eSS S pa) s AR G ol o

2 Ol Grbs 5 0 Oyl glo e ) UL
Ms > ¥y (S5 glaes Jomes sl ol Jla )
Sop b lbes Jomes sl 43 S b3 gdoms 5 o
ot sl (FUSE) Cal eds plalis « Mg 27,

;}AJJ G‘)j POAH L;J'L.uoélﬁT LQLA;}K EJ}V\N



AYAS P ojled OFF 095 Lib g pua oS5 58 Al Y.

V486 144 1 (M = VA (S b Yoo Sl

T pales VIV AA 555 V50 (2 Yoo V440 51 (o

@\afﬂ)al,sf,ﬁéu&fg;&a\

4 ga s 8 dle sl s OIS S v S
Wl ok 5 JelS Y b sk 503 S (6,8 S
| adlie 5505} S Glos oy a2 7SS
o> OIS adyl = b ol S s s e Ol
03 1y laej Sl S s mis o #USE )3 s
Cl a8 s s Ol Yoo b VA4F cladle b
bos 5 o3y S eme O Gl e s i)
o Ll Q05 Jopey S ey 51 ST 0450
5 el s (B0 o gl 5o e )
Sl ol Sl il S aze OIS o5 e 3,4
N5 Low D s e [ S Sl ol sdiaspli
o Ko b iy et Cuaglin 5 o3y
23 4 0330 plal e . Zl RSl o s S
b oabi g3 o Mg = A S5 L Yoo ¥ ulus ¥

'bxjﬂuff}éjq°*j

r EURASIA

mTP-rf
i

o JS 5 S S able s s alE Y SKS
(Y0 Ol ) ool Sk

el ol 050y QLA 9J.§.'2 3 ilwesleT o8

54 5 =5 B 3

- 200

Ix I-omo

- 500

L s00

000 YT BRSO G slaes Jomes S, 0SS
}sf) GV P u,.a:;.l.n aJL‘w: l.r ‘= J‘HY"L.»LA 1
(USGS Ll 1y oS

32 | | |

o

30— ) -
o

o

o
28‘*€§%O f;@ggpoo L

I I I
55 56 57 58 59 ()

32
31— o o
o

@
30— o & —
29 ® o
2870@D OO%O -

T T T
55 56 57 58 59 ()

Ms

3 to 3.9
4 to 4.9
51to 59
6 to 6.9

*»00o0

55 56 57 58 59 ( C)

YU does O S el G5 SIS e A S



Y\ e 3 lo 8 GO bl 03 ) e SdaOke (g Sy

VA My VI E Y (S e 03 e Son Y s
20305 FIN (S 55 S AT o Cowses My ZV/O &
G 23 3,8 o B (S o easdee 1l 0355 255
53 0i 33T (gloj 3 5 S o daly (S (6,8 IS
(L) O Jb 5 (ZVE ) 0T s o155 5 O
OLSan 5 ) LT oo Cowsay 5 alaly S Jool 5 goes

:(YAAY
SVEx10erg!/?=0.11L-12.6  ®

(ol ool L =YFF km 3 Lol e Jsb

172 - . . . e
erg " 0T Lsbes (A5 5 Sy gloj ) S
AT e st VHIVE )

et (ilwesl] DS Sl cbaslae b

V48055 (AJSKE) o) S mezs el 15 el
3 Bl 2] 8 s g O (555 s 31
dibie opl 53 (5luesle] OIS (5,8 IS 55,0 sl
03 VA ladle s (ool o e sy LASL
\,au)gétajjsu:g;&u)@ssapj;y;
S 45503 3 Golowd o oLl jadein cdas o OLES
S BT 0503 4 B Sl 5l gbse) Jomes Slsl 3
Sages ol (V0 JSK) Sl (A5 Slsge5 53 b Sosline
 GilwesleT S LS b ya 3 sl 55 o5 a
5 e shS YFF O ol e Jsb diS o 03,57
(V) Llgy 0 4o 5 bl oo VPA 0T (6,8 IS Ol

W
)
?

N
a
@]
[

H
a
(@]
|

\

\

o~
\
-~

||
N\
\
\

Cunulative Number
S
?

[
9 @)
@) @)

| T I

-
N

N

\

\

\

X

198

Q.

1990

2000

Time

S GRS S0 )3 R0 ) p ek ) (SRATE JIARS )1 gas oY e



VAR (P ojleds oFF 09 cldd g cpue ) S50 Ao YY

SVEx10erg!/?
10004
9004
800
7004
600
500+
400+ /
3001
2001
1001
198‘0‘\\\\\‘1‘98‘5‘\\\\\‘1‘99‘0‘.\\\\\‘1‘99‘5‘\\\\\‘2‘00‘0‘\\\\
Time
o Solweslal B s (sl ) (23S ey ls sl A S
6,
5-
s g(
= ]
Z i
T . \
t 3
s |
O ,
pd i
i
1-
1é80\\HHHH\HHi‘glg‘o\\HH\\\\\\\\\2b‘do\\\\\\\\\

Time

Ol G 5 658 0l ol e e ) AL 53 o (sl J B 5o O Ogys 4 SIS 5 ol sl Jomes Sl p o sl sai .\~J§.ﬁ



w w33 (5105 SO bl 05 Sy Sdesln (St

Sop aie oo a Y o5 Vs, Sl eslial L
M = V P\ £ FA 5 Mg =V FAL PV o5 ) e
93 cols sy 95 o adkle cpl 5 AT e Casa
405 YF 53 9 My =70 LIVAAF 4, 8 YF 55 0) J e
)15 Jlol s & 555 Mg =%, 5,501 144F
PSon (el 0313 F 5 T b o alons y3lie Soglis
AL andlsy 93 0l Ola (651 el Choas o

355 S Olopas T o5 J 0 5l day OIS
AA4F 1 s aibe ol (1 JS8) Sl 03 ST Lad |
YN Mg =08 S5 L e Syl P oglae) S
LoYeod a, g \F s My =90 SonbcYor ol
Son ol ol il 035 w25 1, My SOV (S
ad gl O 5y o LSS (gl jome OIS s o
oz 31 VAAF @y VY o5 S SGl L osal
sl ailate ol 55 Sadis glaj Jopes

aTude @jesl] B Y-¥
5 a8 5w O sy e s O
Jolp il 038w 1 Sy 03 o) ki
aud o3ls 0lis VY S 3 (iluesleT 87 (o ,8 s
V¥ 3 5038 (6,8 JSKh 4 s VIAY 1O ol
s Ms =550 S5 b aTtdu o) Jomes VAAF 4,8
Sl os JolS Mg =950 5,51 144F 4o YF o5 Loy
Sogei 5 (W ISKE) W) Jome) (mezs sl Hls 5.
(VF JS2) 0T 0sps & Ozl o5 S0 Slsl 3
144V (1 44F (144 VAAF AT s 1) olacs s o
b ety dny o a3 4 457 cdas oo 0L 1444
(o G3leaslaT OB OT slrme O™ 1S 035
sl

Pl Tl glwesll OIS Lol e Jsb
Sl ol WYY 0T (6,8 IS5 Oloj 5 e kST YA

34
34 -
32 -
32 - e
30 & =
30 -
28] -
28 T T T T T T
56 58 60 62 (L) 56 58 60 62 (_all)
36
34| =
32| =
30 r Ms
3 to 3.9
4 to 4.9
5 to 5.9
28 T T T
56 58 60 62 | X 009 @

B VAAYSH () V8805 VAT 51 (0 DAA0L VA 51 (Cill 20141 G55 5 55 0 Ol otbagieios ) Sl 5o e S S pmss qis #28 VY) K2

Jaag



VPAS P ol P 0593 cLib g om0 S50 Al

36
35 ;/
34 >
33
R

? [}
31

t '/* Ms

LE L 3 to 3.9
30 b T 2t 49

5 to 5.9
29 T T T * 6 to 6.9
55 56 57 58 59 60 61 6R

A48 B VAAY 5010 G 5 658 00l b ) UL 5o 5s i s gileeslel IS (5,5 IS N Y s

1204

110;

[y
o
S

Cumulative Number
()] ~ [00] [(e]
o o o o

N W A O
o O O O
INAEREN AEREN SREEY ARREN SEEEN SRREN CHEEN SREEN SN

[y
o

8“\\HH\HHH‘l‘ggd\.HHHHHHQOOH\HHH
Time

[y
O,

mi.,\._‘.a,., szbajl.n] GBI 5 e S smead sldad ls sal \"JS_J

: 1990 1995 2000 2005
Nout+ 1/Nin+1 |
501 50
401 40
301 30
201 20
104 10
'1990' 11995 '2000° '2005
Time

.m_h.:ﬁd L;)'L...azl.»f oS s ol O3 4 S 3l C)L>' oy s Sl B olsged A iJS-i’:



Yo

Z\/Ex109ergl/2

w33 (5105 SO bl 05 Sy Sdetln (St

N w ~
N w0 N

=
3y

[N

o
al
1

1980

1990 '

Time

' 2000

Ol G5 (655 00l s lacpios ) UL s Lol cds (glweslel B (gloy ) 25 S EA g N0 JKS

36 | | | |
35—
34— =
33
32— —
31 s
Ms
30 [ 3 to 3.9
4 to 4.9
29— ke * 5 to 5.9
* 6 to 6.9
28

I I I I I I I
56 57 58 59 60 61 62

i (g3luoslal IS s Yoo LB VARE Sl a3 Jemes 5S a0 s et AV IS

S b Lol Cds OAVA Ll YV MV
VM= 750 (S5 T AV ales VM= VY
3 o sMs =V 0 S5 b ol Sss OAFA Sl
sMg=7%,0 ;;}:‘-:u-j:} DAPA Sl Jgl o o7
Sl e3ls gy Me= Vo (855 L0158 144V a0 )
@ S (dls O e 1) el ol (o)
e 1y QAP O,en 5 ) (g5laesleT I Larl

Pl s gilweskel B8 vy
3l Bl S LS Gl T O
94y OV Jsb ool ae ogdome j5 Sl O3 S
ab o cpl g3 a4l )13 4y YO U YYO 5 e
eles VF oSy e 51 S5 e e
B AV L 518 M=V S5 LT ava

Sop bbb AAVA Lulw V& M=V o5 L



IYAQ P o)l OFF 095 cldd g pun &K 50 dloa Y

EEE R Y RCISIENIE DRSSP oS
EF oses O JS8) il OT ol ) sme sl
Byl S eSS e 5 (084 SKE) les ) E S
Olis cowd Lol 31 LA Lulgl 5o 1) (olin o ¢S
A8 s O 6,8 IS b gylia o ) e e
Cod 12505 53 15 Lag)lmin o e 355 (55 33155
Noged 5 0T 000 & B 5l zob o) Jope) sl 5
JSE 5 VUK (S e stalie slej ) B ST
VA8e 3 1y (obmin g o5 5 L Lls ges 4w ,a (14
JB U o S e aabim g5 55 o5 aniT 5 dins e 0L
E5s e Bl Gl 53 058 e dmes
53l BV S ET (S5 o8 ol DIl 3 slaoj S

36
35+ —
34— -
33 —
32 | |
56 58 60 (.,
36
35+
34— %
3 t0 3.9
41049 | 33
5 to 5.9
* 6 t0 6.9
32 ‘ ‘
* [
T 58 60

23 B s 205 S

3355 L ol e 655 WE 6855 slae e
O Jol e (Ao s e pdld Gl
AU G Ol Sagden lesls &y (siluesle]
(Yoo F O 5 Sl 54 slasel 5 Ol sl S
IS (Y JSK8) Wyls 15 ugnp S 5 ol i
A 1y O engdous )3 o) Jopa) S e, I VS
i s OIS 6 S s oo 0Lt OT S0 51 S Lo
B 0T = s V8 IS 55 5 s 8 s Vg IS
g e odalin V8 IS 5 &S boles ol i
S ol e bl g s mie e o)
LS ez

e ke wl O ol S U il

36

35—

34— *

33—

32 | i
56 58 60 (L
36
35+ -
34— sk -
33+ -
32 | |

o 56 58 60

B 13A0 31 (z A48 L 31AAT (0 R8T 1180 1 (Gl 818 (6,8 IS8 0 5 ol Sos (s3baoslel OIS 3 Lo e 55 505, a2 A JSCS

Yool B 1aA0 51 (s 5 144A



v e 3 Slo 8 GO bl 03 ,) e SdaOke (g Sy

9 1/2
2VE %10 “erg

1990 1995 2000 2005
50 50
40] 40
301 30
201 20
101 10

1990 1995 '2000 '2005

Time

ool s gilueslel IS (gloy 3 i S EA ol N IS

[any
©

Nout+1/Nin+1

N

o

Y " 1995 ' ' 2000 ' 2005

Time

1985 1990

Of 3 s SIS 31 25l sl Jopes Glslp o Jlssas Y0 S
sl aeie s Sl s el cds (gleeslel IS o

Ol 35 5 655 000l

S ams ¥
03 e Jemes S sy S8 5 Sb w55 (gen 03
S Olal B8 5 S Olal (g legpees ) UL
Jsb a=33 7Y B OV Lol s o3 gdoms )3 4l O3S
Sy Jetie Jls e 4 s YR LYY 5 S5
0T 0555 @ilweskT O aw & i slals &

36
35 -
//' ‘\\
3 to 3.9 34 7 \(( -
410 4.9 \ v
5 to 5.9 N 1
* 61069 | 337 Scecier” B
*x 7 to 7.9
32 ‘ i
56 58 60

Silueslal SIS (S IS 5 baos Jones S agy w22k NV S

Olis 1y ilwasleT IS dsdoee atis VWV JSCa
Ol S 5 kS YM OIS ool jsoms das
"g'-i}:i*.JE)’ Jlo V osg0> J= G o 6}:?‘}{-:”
E/PY Uslae 5 YoV ey 505 3o S
Sop ol AT o Cawsa Mg =V/\E/FA s Mg =V/¥
Sop b 0S e s Sz bosdn 53 o5 e
s S8 Olorer O 03,8 o )15 M= V/e
23S Glos ) eyl woar g by Sl 03 S L
Ol oo 358 on odalin V4 5 VA S 55 (glayls gas
bl ot T 53 Koy olaej Jomes e

Curnulative Number

" 11990 ' ' 1995 ' 2000 @ 2005
Time

1985

is olweslel GIS s Lo S (sromd 3ldad Sls sl .\/\JS..Z

o2l



VAR OF ojleds VP 0595 cLid g a5 50 Ao YA

3505 0T 4aj¥ &8 (rgr GLOG b glaosls 03y s

ol Al g 5 oS e )05 sladSis

mb e sl ) O 4k gle OS5 e

AT BU (5 pakae

@L:.o

o by wom el e (il GO (S
b sl sl YA 0B oSl s G b

w2 N O msls SLast ol glae ) J e
Ambraseys, N. N.,1988, Engineering seismology.

Earthqg. Eng. Struct. Dyn., 17,1-105.
Berberian, M. 2005, The 2003 Bam urban

earthquake. A predictable seismotectonic
pattern along the western margin of the rigid
Lut Block, Suthern Iran, Earthquake spectra,
21, No. S 1,535-599.

Lu, Y. and Juango, S., 1989, Practical application
of preparation gaps for intermediate-term
earthquake  prediction. Tectonophysics,
167:319-328.

Lu, Y., Jianwen, Sh. and Wei, W., 1983, Seismic
gaps and imminent earthquake(continued).
Acta Seismol. Sin., 5(2), 129-144.

Mirzaei, N., Gao, M. and Chen, Y. T., 1998,
Seismic source regionalization for seismic
zoning of Iran: major seismotectonic
provinces. J. Earthq. Pred. Res., 7, 465-495.

Mogi, K., 1979, Two kinds of seismic gaps. Pure
Appl. Geophys, 117(6): 1172-1186.

Singh, S. K., Rodriguez, M. and Esteva, L., 1983,
Statistics of small earthquakes and frequency
of occurrence of large earthquakes along the
Mexican subduction zone. Bull. Seism. Soc.
Am., 73, 1779-1796.

Walker, R., Jackson, J. and Calum, B., 2004,
Active faulting and srismicity of the Dasht-e-
Bayaz region, eastern Iran. Geophys, J. Int.,
157, 256- 282.

Zhu, C., 2000, Empirical approaches to
earthquake prediction. Lecture Note, Institute
of Geophysics, CSB, Beijing China.

odgdous 33 4 O 4w oyl ...U\céjf Jg.&
ey YY B YA 5 5,8 Jpb am)ys OV 6 OF Ll i
Y&/ 5 B8 b arys #) GOV (Jld s e
3 S dsb a3 P BOV 5 Jlid 50 a5 YY/0
S S Ll wily ek 5 e a3 VO L YYD
skl ol Clis 5 4l ‘ Solweskel lalals
Ao

585 o Olpl s lagpeies J LG ,o dled s
S ool Cas glueslT OIS 5 i) B8
e Jomns sy 5l 3 g 05 e ¢ 85 ez
Son b (= 58) 015 S EN (S5 L 4Tk
SOl S ISE L a A Son ke s VI
GolwasleT (slasls” VAAY 51 aTide (gslwesleT
VA4 51 (5lesleT lacsls 51940 51 ol s
b s e slaes S5 (S o5 i les sy 5l 3 e
5O ol e dsb aly 5 o Ll L OB
Lol ods 55T, O (6,8 IS8 Ob) ot
S s Sl mis ksl GO ol
ot ool 4o an 3 015 e boj Jme ) sl g
5 O8e adlze 5 (S s OKe le om0 )0
Oley 5 0T slasl md 5 O Jomn glulid L1, S5
b s5luosleT OIS (6,8 JSCa b 5515 03 3 0mns 31,
ot 0 s Sl o3l o Al Gl e
S e Ol or Sl 05 a5 Skellee

bl Sl Sk Gute Rl
U s 23508 Sl 0T B 23 slo3 ) sl
Syge 93 Cwl s Ll jidmams (gob) d>

03 055 4) jaS Casbs phe L oglaosls Os s V.A‘JB



