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Minimum Intensities at Which Earthquake-Induced
Disrupted Landslides Occurred
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Il service is excellent or food is delicious  ihen tip = generous

f H —=| 0.7
axcellant delichous
p—. | 00 : i

sernice [crisp) food (crep)

Hiservice==gxcalient) = 0.0 Hitood==delicious) = 0.7

If { 0.0 or 0.7 ) then tip = generous

0.7} = 0.7
00F =

max(0.0, 0.7) = 0.7

If ( 0.7 ) then tip = generous
0.7}
min(0.7, generaus) tip (huzzy)
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Latitude Longitude Depth Magnitude Magnitude(Mw) Date(yyyy/mm/dd)
35.3 52.2 7.2 743
35.6 51.5 7.1 855
35.7 51 5.4 864

36 51.1 7.7 958
35.7 49.9 6.5 1119
35.7 50.7 7.2 1177
36.4 50.5 7.6 1608
35.7 52.1 6.5 1665
36.3 52.6 6.5 1678
36.4 50.3 5.9 1808
36.3 52.5 6.5 1809
36.1 52.6 6.7 1825
35.7 52.5 7.1 1830
34.9 52.5 6.4 1868
36.39 50.48 Ms:5.4 55 1901-05-20
36.5 52.04 14 M:5 5 1940-09-25
35.76 51.99 Ms:5.2 5.3 1930-10-02

36 52.8 17 Ms:5.4 55 1935-04-12
34.8 52.1 mb:5 5 1951-04-22
34.8 52.1 mb:5.5 55 1937-04-07
35.18 52.4 33 mb:4.7 4.7 1945-05-11
35.77 52.57 29 mb:4.3 4.3 1973-10-27
35.13 50.76 25 mb:4.8 4.8 1970-06-27
34.64 50.36 15 mb:4.7 4.7 1971-04-30
35.02 52.64 33 M:3.9 3.9 1973-06-30
35.06 50.16 22 mb:5.2 5.2 1968-04-26
353 52 M:4.5 4.5 1954-09-02
36.2 50.8 mb:4 4 1960-07-10

YAA




36.61 51.42 63 M:4.5 45 1958-11-02
36.4 51.5 Ms:4.8 5 1957-05-06
35.11 52.31 15 MS:5.4 55 1982-10-25
34.84 52.01 23 mb:5.3 5.3 1977-05-25
36.1 50.75 15 mb:4.8 4.8 1966-11-08
36.54 51.11 10 mb:4.7 4.7 1973-09-17
36.07 52.47 mb:7 6.8 1957-07-02
354 51.9 144 mb:4.5 45 1967-02-16
35.25 52.38 mb:4.5 4.5 1980-12-19
36.93 51.32 33 mb:4.4 44 1983-12-21
36.85 50.85 15 mb:4.8 4.8 1983-12-20
34.87 52.45 26 mb:4.6 4.6 1979-03-25
35.71 49.81 Ms:7.2 7.2 1962-09-01
36.38 51.16 33 M:5.3 5.3 1959-05-01
35.8 51.8 M:4 4 1960-06-01
36.2 52.76 30 mb:5.2 5.2 1971-08-09
36.04 52.29 20 Mw:5.5 55 1983-03-25
35.2 521 33 mb:4.6 4.6 1979-02-22
36.01 51.31 78 mb:4.1 4.1 1970-10-03
35.32 52.34 23 Mw:5.3 53 1988-08-22
36.22 52.92 15 mb:4.6 4.6 1974-11-05
36.34 52.65 33 mb:4.5 4.5 1979-03-18
35.62 50.26 15 mb:4.7 4.7 1975-04-11
36.29 52.72 35 mb:5.1 51 1992-09-22
35.58 52.66 15 mb:4.7 4.7 1985-10-14
36.05 51.91 44 mb:4.5 4.5 1994-11-21
35.81 51.95 33 M:4.6 4.6 1974-01-10
36.6 51.19 22 MS:4.2 4.5 1995-06-26
35.88 52.97 15 mb:4.2 4.2 1996-08-25
35.97 52.57 28 mb:3.5 3.5 2003-09-30
35.17 52.1 16 mb:4.6 4.6 1993-08-19
35.17 50.5 15 mb:4.7 4.7 2003-12-24

YASQ




36.78 51.85 33 mb:4.3 4.3 1985-02-16
36.8 50.96 15 mb:4.2 4.2 1998-12-19
35.44 52.32 33 mb:4.5 45 1991-01-22
35.6 52.53 33 mb:3.8 3.8 1997-06-23
36.54 52 6 ML:3.5 3.5 2006-08-30
35.9 52.97 30 Mw:6 6 1990-01-20
36.45 51.27 mb:4.7 4.7 1981-08-04
34.65 50.56 7 ML:3.8 3.8 2004-10-25
34.74 50.98 33 mb:4.5 4.5 1982-07-05
36.42 50.21 15 mb:3.9 3.9 1999-03-26
34.47 51.02 13 ML:3.7 3.7 2001-07-24
35.06 51.48 17 ML:3.5 35 2010-11-29
36.26 51.57 27 Ms:6.4 6.4 2004-05-28
35.53 52.12 16 ML:3.8 3.8 2004-09-24
35.59 49.92 15 ML:3.8 3.8 2011-12-28
35.84 52.18 4 mb:3.6 3.6 2001-06-24
35.91 52.66 15 ML:3.5 3.5 2004-06-27
34.47 50.69 62 mb:4.7 4.7 1985-02-11
36.17 50.43 15 ML:4 4 2009-07-29
34.91 51.94 24 ML:4.6 4.6 2007-08-25
36.28 52.42 75 mb:4.2 4.2 2002-10-18
35.74 51.89 14 ML:4.1 4.1 2006-12-20
35.36 52.69 33 mb:4.2 4.2 2003-06-22
34.74 52.45 14 ML:4.1 4.1 2011-08-28
35.93 52.71 1 ML:3.7 3.7 2002-12-15
35.61 51.62 15 mb:3.5 3.5 2003-09-19
35.63 52.86 24 mb:4.5 4.5 2003-06-21
36.78 52.03 33 mb:4.3 43 1993-05-12
36.29 51.55 12 mb:4.1 4.1 2002-05-21
35.58 52.78 15 ML:3.5 3.5 2002-08-18
35.01 50.05 14 ML:4.3 4.3 2005-03-25
34.88 50.14 14 ML:3.5 3.5 2006-02-27

V4.




34.8 52.64 18 ML:4.5 45 2010-11-21
36.82 51.34 7 ML:4.2 4.2 2012-07-27
35.93 52.78 14 ML:3.7 3.7 2010-03-29
34.82 51.91 14 ML:3.5 3.5 2012-09-25
36.25 52.73 14 ML:4.5 45 2008-03-26
36.52 51.67 14 ML:3.5 3.5 2013-05-29
36.26 52.66 26 MS:4.4 4.7 2001-05-16
35.7 52.55 15 ML:3.8 3.8 2008-04-24
35.12 52.25 18 mb:3.5 3.5 2003-10-13
35.18 52.69 14 ML:3.5 3.5 2008-12-16
34.94 51.37 44 mb:4.2 4.2 1997-11-05
36.58 51.14 33 mb:3.8 3.8 1996-01-14
34.92 50.93 15 ML:3.5 3.5 2002-12-09
35.89 52.33 33 mb:4.7 4.7 2002-10-10
36.54 51 15 mb:4.4 44 1993-03-08
35.98 50.45 14 ML:3.9 3.9 2006-02-22
35.47 51.57 15 ML:3.9 3.9 2009-10-17
34.52 50.84 17 ML:5.6 5.6 2007-06-18
36.06 50.97 46 mb:4.3 43 1998-12-03
35.33 52.11 11 ML:3.8 3.8 2001-02-16
35.74 52.66 14 ML:3.7 3.7 2010-01-26
34.48 50.79 16 mb:4.5 4.5 1988-03-01
36.51 50.36 28 MS:4.2 4.5 1997-06-07
35.19 52.88 33 mb:3.9 3.9 2002-05-13
34.54 52.11 14 ML:3.7 3.7 2010-02-24
36.22 52.08 33 mb:3.6 3.6 1998-07-07
36.3 52 8 ML:3.6 3.6 2000-08-08
34.92 52.64 15 ML:3.5 3.5 2008-09-15
35.79 52.45 16 ML:3.8 3.8 2013-06-21
36.34 52.01 14 ML:4.2 4.2 2009-08-14
35.8 51.87 9 ML:3.8 3.8 2012-08-17
34.6 50.48 14 ML:3.7 3.7 2005-07-11




36.38 52.15 15 mb:4.6 4.6 1998-01-09
35.87 52.86 14 ML:4.2 4.2 2010-01-20
35.47 51.78 26 ML:4.2 4.2 2011-02-20

36 52.66 28 mb:3.6 3.6 2003-12-02
36.42 51.99 9 mb:4.8 4.8 2002-04-08
35.34 51.95 14 ML:3.6 3.6 2013-05-18
35.69 51.68 9 ML:4 4 2003-03-09
35.55 50 17 ML:3.7 3.7 2011-06-14
34.47 51.09 14 ML:3.5 35 2005-04-10
35.46 52.62 14 ML:3.8 3.8 2013-10-09
35.77 52.6 14 ML:3.7 3.7 2009-06-09
34.48 50.83 15 ML:3.9 3.9 2011-04-11
34.79 52.62 14 ML:3.5 35 2013-09-08
36.37 51.32 34 ML:3.8 3.8 2007-06-04
36.4 51.84 6 ML:3.8 3.8 2010-03-09
35.19 52.05 16 ML:3.6 3.6 2011-12-01
36.37 52.83 16 ML:5.2 52 2012-01-11
35.59 52.42 14 ML:4.6 4.6 2012-02-10
35.51 51.95 14 ML:3.9 3.9 2011-04-06
35.77 51.94 13 ML:3.7 3.7 2012-07-02
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Abstract:

Despite every year growth of natural disasters, the disasters aftermath is decreasing in
recent years due to a reveloution. The reveloution in information and communication
technology caused the better and more efficient management of natural disasters. In Iran
which is prone to natural disasters caused by earthquake, the use of intelligent methods
in investigation of natural disasters induced by earthquake has just been started.
Landslide is One of the most troubling agents that sometimes cause the main loss in
earthquakes. In the current study a comprehensive model of earthquke induced
landslides (CAMEL) have been used to investigate the distribution of earthquke induced
landslides in northern Tehran and with the use of three different siesmic scenarios
include north Tehran fault, Mosha fault and Ray fault. CAMEL is a qualitative method
based on fuzzy logic and computing with words. Using this method, these conclusions
occurred that north Tehran fault cause more landslides and is the most effective scenario
in producing soil slump, soil fall and rock fall landslides. North Tehran fault is more
able in producing rock avalanch, rock slump and soil flow landslides. Comparing
CAMEL model in static state with information value technic indicate that information
value technic is more desierable than CAMEL static model with QS (Quality of Sum) of
0.46 and 0.54 respectively.

KeyWords: Eartquake Induced Landslide, Camel, Fuzzy Logic, Computing with
Words, Fault Scenarios, Information Value.
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