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The role of applied statistics in seismic studies

Abstract:
Today more than 90 dam around the world proved conclusively the induction
of earthquakes under the influence of filling and emptying water reservoirs,
the goal of this study to understand the effect of changing the size of the
storage and loading cycle repeated water within
Lake Dam on the induction of tremors in the dam area by examining the case
of stability October 16 actually 17 km northwest of the city of Latakia,
which is the dam shelf biggest in the basin of the Syrian coast with a storage
capacity of up to 225 million cubic meters, which is positioned within
siesmotectonic active, using a series of seismic events between 1995-2011
with destiny (5> Mc> 0.2) registered at seismic stations in the network in
addition to the Syrian national records in the General Authority for Remote
Sensing. Using the program zmap been studying the evolution of seismic
activity for October 16 dam area within 50 km and the quake
likelyDetermine the maximum amount (4.5-5 MC =).Through the MATLAB
program was developed Histogram at represent the relationship between the
change in the size of the storage dam and the number of tremors recorded
during the period (1995- 2011) and using the statistical software (SPSS) was
obtained on the coefficient of linear correlation (IPearson Correlation) where
the largest value of 0.673 during the year 2011.

Key words: magnitude, maximum curvature, b value, repeatability.
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id LON LAT  YEAR MAGN
1 35.785  35.602 -1365 6.3
2 36.16 36.203 -148 4.7
3 36.16 36.203 -65 3
4 36.156  36.192 -37 4
5 36.297  35.7045 37 6.7
6 36.3029  35.6995 47 6.7
8 36 36 115 7.1
9 36 36 155 5.5
10 36 36 245 7.1
11 36 36 342 6
12 35.9049 35.2955 492 6.6
13 36 36 525 6.7
14 36.3 36 588 6.5
15 36.2977  35.696 860 6.5
16 36 36 970

17 36 36 1002

18 36 35 1063 5.5
19 36 36 1091 6
20 36.2995 35.9045 1094 6
21 36 35 1150 4
22 36.5 35.5 1157 6
23 36.6 35.2 1157 6.6
24 36.6 35.4 1157 7
25 36.295  35.9951 1190 6.1
26 36.2 35.2 1306 5
27 36 36 1404 7.1
28 36.0956 35.7971 1484 6
29 36.2996 35.7981 1540 6.1
30 36.4951 35.5016 1577 6.5
31 36.4042 35.1971 1652 6.2
32 36.4015 35.5955 1795 5.7
33 35.9978 35.5018 1802 6.2
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YEAR MONTH DAY HOUR MINUTE LAT LON MAGNITUDE DEPTH
1918 9 29 12 7 35.24 36.11 6.5 10
1929 5 28 23 0 35.04 36.44 4 10
1956 7 16 0 0 35.7 36 4.9 10
1964 6 28 16 8 35.46 35.3 4.1 10
1964 11 17 22 52 34.95 35.08 4.3 10
1966 6 23 18 15 35.64 35.27 4 10
1967 8 31 0 55 35.94 35.35 3.6 10
1976 2 28 11 13 35.47 35.24 3.6 10
1983 7 3 7 16  35.81 36.58 3.6 2
1983 7 22 14 44 35.93 36.98 3.6 2
1984 7 31 22 27  35.85 35.35 3.3 2
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1988 8 3 20 42 35.7 35.72 5 1
1990 11 6 15 22 35.83 35.53 4.4 18
1990 11 10 13 12 35.78 35.17 3.3 14
1991 5 16 8 24 35.13 35.98 3.3 15
1992 2 26 2 4 35.81 36.98 4.3 25
1993 6 9 2 49  35.77 35.69 3.3 10
1994 6 14 16 59 35.9 35.95 3.3 17
1994 8 21 14 42  35.74 35.7 4.2 5
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36.098 1996 6 3 4.5 40 13 13

35.365 2006 3 29 42  10.04 22 5

36.082 2009 6 17 4.6 1 4 29

36.075 2009 6 17 5 14.2 4 29
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map of events with magnitude in the 16 October reservoir area
scale 1:.700.000

aS 50 (3Uai (aia idg 2011 —1995 580 J¥A LN aal) £ie8 el Aay A (1) Jsid)
I Alagl 36l Caua ALY Edaal sl Jsa
19



A1 3150 il jal) 3 Aulail) slaay) g

Ganll o BN Bl s 2-2-

egend
502 depth>15
®  152depth=0

1 dam 16 Oclober

A cy
— River
[ Sc=p
l—— Fautts_P
— Temsce
— Faults_S

|—— Flow
[— Anticline
|— Border
|— Lines_P
|—— Lines_S
|—— bord_geo_arc
— tec all sy

map of events with depth in 16 October reservoir area
scale 1:.800.000
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Ge sk (32 Mg > 0.2) 5 137 opi 16 aw dikie b s 2010 A
G el (Sa (V) el G A9V Andidl AB5I Glaa¥) (e (piludu a5y o gl
paa O SO gl (8 jeday (8818 Laadl Cus aull 8 (i) aaa o L)) e ABdIG ag
ey A Ialaal) 8 o L) e dud) aia xS i ggle 200 Y ey sl (el
b Rl ae i QBB BLA selat Cua Geeldll el a3 Bl Al
pan G oalidd) ae aa e JBBY Ll Al seed aulill gl iy il aaa
Blee) Blai Gaa Aliell Ge %80 Cbell SleeY duailly S jia sde 90 (il

sl

Number of Events

Level Water in millino m3

15

80

|Time Hisﬁogram |

i i i { \ J i i | i

4 5 [ 7 8 9
Relation between Number of Events and Level Water in mm3
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it 16 dw 8yaan ‘,A slaall (AT aaa judy (AN Jal&il) daja oy A8Dal) (17) Jséd
137(3 > M, > 0.2 Uacall @il 222010 DA
2011 ddw YA clied) das g Al FEEN it AN Al 3-5

G bl A S a5 (3.7 2 M, > 0.2) ) Gaa 209 & 2011 Hle b
Gl sl A Bady s AN el 6 BB Lalaall laduhall 558 DA dsase
Gilsie JSs ualall 8538 365 mabll el 353 40 Jams Wiy 538 50 e JS) Qi

210 Jaw o i) paa By G GaSa e gsale 210 ) 033l pas g 85) pe
odgd Auailly Gaaally (UL (il aas oy Cia Gualadl el Ja eSe Jie sile
P e edn 1y Gl aas Gy DD LU Ay o maaldl @il s dad)
sy ey GVl mhe e oS 12 Gee e (MC=3.7 )Jbl) cs 6= 28 5 ol sigll
%75 el Gley Lol Wi 2009 & G5 sl 4lia (S 2l gisa (e oS 25
Uaal) Blee¥! lai Cpaca <lied) (s

Number Of Events

Level Water in Millino m3

5 [ 8 9
Relation between Number of Events and Level Water in mm3
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Gl 16 s By (B olall Ga3AT aaa iy (DL LAl Ao G A 18) Jedd)
(3.7 2 Mg, > 02,355 Gt 208 Je 23 i 2011 i

BLLY) Ak aladduly sul) (B ORI aaa iy ABBY BLA daus on ABI2Y -6
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e IS0 lead) Tassgll (y) 5 (X)
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ol LS LV Jalae 55L8) e g 1 00 22y 24Dl g8
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PR G e Ggnlagy d8a (Al adag cligd) i Cp Jasead) Jadd) Bl ) A (4) Jgaad)

2011 - 1995 o badl

1995-2011

level water in mm3

number of events

Correlations

Pearson Correlation
Sig. (2-tailed)

Sum of Squares and Cross-
products
Covariance
N
Pearson Correlation
Sig. (2-tailed)

Sum of Squares and Cross-
products
Covariance
N

level waterinmm3  number of events
1 176"
012
285030.175 9127.253
1404.090 44,962
204 204
176 1
012
9127.253 9397.922
44,962 46.295
204 204

*. Correlationis significant at the 0.05 level (2-tailed).

A CeSa jia Ggnle @ pdla (RSN anag Cligd) e G Jasad) el Bl ABe(5) Jgaad)

2011 4w
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Correlations

2011 level water inmillion number of events
m3 monthly
Pearson Correlation 1 637"
Sig. (2-tailed) .026
level water in millionm3 Sum of Squares and Cross-products 15626.836 4260174
Covariance 1420.621 387.289
N 12 12
Pearson Correlation 637" 1
Sig. (2-tailed) .026
number of events monthly Sum of Squares and Cross-products 4260.174 2864.667
Covariance 387.289 260.424
N 12 12

*. Correlationis significant at the 0.05 level (2-tailed).

DA Cega jia G galaly jala (u3A0N anag cligd) e G Jasnd) Jadd) Bl Y1 ABS(6) Jgaad)

2010
Correlations
2010 Level Water in milion Number of events
m3
Pearson Correlation 1 -.335
Sig. (2-tailed) .288
Level Water in million m3 Sum of Squares and Cross-products 24813.312 -1336.085
Covariance 2255.756 -121.462
N 12 12
Pearson Correlation -.335 1
Sig. (2-tailed) .288
Number of events Sum of Squares and Cross-products -1336.085 642917
Covariance -121.462 58.447
N 12 12

IR G e Ggslay sala (ATl anag cligd) e Cp Jased) Jadd) Bl ) ABe(7) Jgaal)

2009
Correlations
2009 level Water in Number of events
million m3
Pearson Correlation 1 277
Sig. (2-tailed) .383
vl Water in mrilfem ma Sum of Squares and Cross- 17034.487 1199.009
products
Covariance 1548.590 109.001
N 12 12
Pearson Correlation 277 1
Sig. (2-tailed) .383
NUrABEr of everts Sum of Squares and Cross- 1199.009 1096.250
products
Covariance 109.001 99.659
N 12 12
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2008
Correlations
2008 level Water in million Number of events
m3
Pearson Correlation 1 .054
Sig. (2-tailed) 869
Level Water in millionm3 Sum of Squares and Cross-products 13668.486 43.184
Covariance 1242.590 3.926
N 12 12
Pearson Correlation 054 1
Sig. (2-tailed) 869
Number of events Sum of Squares and Cross-products 43.184 47.667
Covariance 3.926 4,333
N 12 12

2011 Al Loy 5-4-3 & 45ed 3 IS8 Al 10 IS Aiaj 53 LIRN(9) Jsaad

Correlations
2008 level Water in million Number of events
m3
Pearson Correlation 1 054
Sig. (2-tailed) 869
Level Water in millionm3 Sum of Squares and Cross-products 13668.486 43.184
Covariance 1242.590 3.926
N 12 12
Pearson Correlation 054 1
Sig. (2-tailed) 869
Number of events Sum of Squares and Cross-products 43.184 47.667
Covariance 3.926 4,333
N 12 12

2009 Aodl Ll 5-4-3 b Lsed 3 JUA AU 10 JS Ake) 335U LIRI(10) Jgaad
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Correlations
2009 number of events level water

Pearson Correlation ] =l

number of events Sig. (2-tailed) 650
N 9 9
Pearson Correlation L7 ]

level water Sig. (2-tailed) 450
N ? ?
:@ilﬂ\

Ll G o) Badl o 16 aw dikie 3 55 WLl ks Gy & o 1
2011 = 2009 o 55l Pa dald Gl ae S5 550

sl Uiy (S 15-0) Alaall B sl Gl I Al dilaie and (Sadl (e —2
o Aaall Ble¥l Ui e Y LLED K5 ae (oS 50 —15 ) disead) dl)
Ailu dlly ol S8 Aaall il Gt e dpase LI il 32 e %70
oo AL ((0.8- 0.7 ) Aanall Blae¥) 3 b Jalel) adl Lmidiae ad LDl Cum Cilide
B en il Clilal Sy oo 5556 iy 38y aenl) L) pen (1) o8
el Gley)

(Mc=5-4.5 ) auhall 3t G alaeY) Jaiaall JBHI 28 a5 25 -3

el ae g olall dianigall Jaaaill )50 (Al e Aa) 2a3 o) Wola aadll 130 4 -4

ASual) iS5 (S il (o Al p0n3 omaall 0 IS Cim Al 8 S Ul
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OS oAl pany b ing Glas O 8580 DA S Q8 JBIN Ll ¢ sl 2009
Ot G il sl i o Gl CSa Com Oais ng L G ) DA 4Gy0 B
axa s el Alaall el axe G s @85 i S 2011- 2010 ale &
oAl

e st 5 JOBY Blaall Ay o aall LLEY) ABle Auhy DA (e a5 -5
R AR 0.637 culS adll aasng BN LU 30 ¢ Bl Sl dad e o) il
AU Lmidia o ae 2009 i PA 0.277 lebis 2010 i & 0.335 ek 52011
Opiaal

gty (L) lee Adhe b e ey, LYl cuy adl bl Jale 31 8506
DY) Gans Gadl aull phEiad Jag i (8 et Gsan ) pealiall il dolee (5350 Y Cuny
@ Aalas aull dshie b Gpadl) aany BT Ll daps G dpkad Llg)l ABle say
) e sV Caatl)

o)l DI SN Cllanay anlag 35 balyl Ahaiye lgle Ulas ) w65
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