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TEMPORAL VARIATIONS IN SEISMIC CONDITIONS OF THE 

 ALAY-KASHGAR REGION 
 

Abstract: In the paper the periodicity of the seismic conditions of Alay-Kashgar area of 

Southern Tien Shan within the coordinates of φ = 38.5° -39.4° (West)  - 38.5°- 41° (East) and  λ = 

69° - 76° was considered, and the prediction of the expected periods of seismic hazard increasing 

until 2020 was given. For the first time it was found that according to the instrumental data in the 

seismic conditions of the Alay-Kashgar region the most stable group of long-period harmonics are 

22-27-year-old components with the maximum amplitude and the average time period of 24 years. 
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    KR ≥ 11.0    1930-2013 .  
  1,    1        Km 

  ,     [13].    ,  
        30                 

KR ≥ 11.0,   9 –  KR≥ 12.0     KR≥ 14.0 (  1,  1).  

 

 
 1. -     KR≥ 11  -  1930-

2013 . 
 

1.  
   Km   -  1930-2012 . 

 

№№ 
/  

 m №№ 
/  

 m №№ 
/  

 m №№ 
/  

 m 

1 1930 14.2 22 1951 14.5 43 1972 12.8 64 1993 11.6 

2 1931 12.6 23 1952 12.6 44 1973 13.5 65 1994 13.3 

3 1932 14.5 24 1953 13.0 45 1974 16.6 66 1995 13.6 

4 1933 11.0 25 1954 13.0 46 1975 13.2 67 1996 11.8 

5 1934 15.5 26 1955 16.4 47 1976 13.1 68 1997 11.7 

6 1935 14.9 27 1956 13.0 48 1977 14.2 69 1998 11.2 

7 1936 13.3 28 1957 14.0 49 1978 16.0 70 1999 11.6 

8 1937 14.4 29 1958 14.0 50 1979 13.2 71 2000 11.7 

9 1938 14.0 30 1959 14.6 51 1980 13.4 72 2001 11.8 

10 1939 14.1 31 1960 12.9 52 1981 13.8 73 2002 13.0 

11 1940 12.5 32 1961 14.0 53 1982 12.6 74 2003 11.8 

12 1941 15.6 33 1962 13.0 54 1983 16.1 76 2005 11.9 

13 1942 14.0 34 1963 15.9 55 1984 14.5 77 2006 13.7 

14 1943 14.7 35 1964 13.1 56 1985 16.5 78 2007 14.8 

15 1944 15.6 36 1965 13.0 57 1986 13.1 79 2008 16.0 

16 1945 11.0 37 1966 14.0 58 1987 14.5 80 2009 12.3 

17 1946 11.0 38 1967 15.0 59 1988 13.3 81 2010 13.5 

18 1947 13.2 39 1968 12.1 60 1989 12.6 82 2011 14.2 

19 1948 11.0 40 1969 14.8 61 1990 15.0 83 2012 13.0 

20 1949 17.0 41 1970 13.0 62 1991 13.6    

21 1950 13.8 42 1971 13.4 63 1992 12.2    
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        : 
 1934 .  KR= 15.5,  1941 .  KR= 15.6,  1944 .  

KR=15.6,  1949 .  KR=17.0,  1955 .  KR= 16.4,  1963 .  
KR= 15.9,  1974 .  KR= 16.6,  1978 .  KR= 16.0, -

 1983 .  KR= 16.1, -3 1985 .  KR= 16.5  -  2008 .  
KR=16.0. 

 

 

 2.   m   -   1930-2012 . 
 

  Km  1930-2012 .    2,   ,  
       Km  11.0  17.0  

  « »    . 
  Km.     

.    Km (  1)   
   1930-1972 ., 1930-1993 ., 1930-2000 . 1930–2012 ., 1940-

1972 ., 1940-1993 ., 1940-2000 ., 1940-2012 ., 1975-1998 .  1979-2002 . (  3), 

  ,        
22-27-          24 . 

        Km  1940-1972 ., 1940-1993 ., 
1975-1988 .  1979-2002 . (  3).    24-    

       
      .         
    [18]:  
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 3.    Km   -    
  . 

 

        
       XXI     XX .  

     Km        
XX ,  23.08.1985 . (φ = 39.43° λ = 75.48°)    
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   MS= 7.6  KR = 16.5        -

 .   KR      n = 12   ∆ ti= 2 

. 
   Km = yi    1    2,  

   24- -       
 Km   1999-2021 . (  2).       24 

   ,     ,   1985 
,  24 , . .  2009 .      Km> 13.72, . . 

    Km. ,     Km  
,         Km          

2003 .    Km = 14.8   Km = 15.1-15.2  2007-2009 .    
Km   2005 .  Km = 14.8,   2008 .   -  

  KR = 16.0 (  2,  4 ) . .    Km  
   2007-2009 .      

. 
 2.   

   Km     (24-  ) 
   -   1975 – 1997 . 

 

 

 

№
№

 
/

 

 

y
i(

K
m

) 

t°
 

co
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t i
 

y
ic

o
s 

t i
  

si
n

 t
i 

y
i s

in
 t

i 

 

b
 1
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o
s 

t i 

b
2
si

n
 t

i 

∑
 (

si
n

 t
i +

co
s 

t i
) 

K
m

 . (
y

) 

 

y
i 
 -

y
 

 

 

Km 

. . 
 

1 1975 13.2 0 1.0 13.2 0.0 0.0 -0.92 0.0 -0.92 12.80 0.40 1999 11.6 12.8 

2 1977 14.2 30 0.866 12.3 0.50 7.1 -0.80 0.60 -0.20 13.52 0.68 2001 11.8 13.5 

3 1979 13.2 60 0.50 6.6 0.866 11.43 -0.46 1.04 0.58 14.30 -1.10 2003 11.8 14.80 

4 1981 13.8 90 0 0 1.0 13.80 0 1.20 1.2 14.92 -1.12 2005 11.9 14.9 

5 1983 16.1 120 -0.50 -8.05 0.866 13.94 0.46 1.04 1.50 15.22 0.98 2007 14.8 15.2 

6 1985 16.5 150 -0.866 -14.29 0.500 8.25 0.80 0.60 1.40 15.12 1.38 2009 12.3 15.1 

7 1987 14.5 180 -1.00 -14.50 0 0 0.92 0.0 0.92 14.64 -0.14 2011 14.2 14.6 

8 1989 12.6 210 -0.866 -10.91 -0.50 -0.6.30 0.80 -0.60 0.20 13.92 -1.32 2013 - 13.9 

9 1991 13.6 240 -0.50 -6.8 -0.866 -11.78 0.46 -1.04 -0.58 12.68 -0.92 2015 - 12.7 

10 1993 11.6 270 0.0 0 -1.00 -11.60 0 -1.20 -1.20 12.52 -0.98 2017 - 12.5 

11 1995 13.6 300 0.50 6.80 -0.866 -11.78 -0.46 -1.04 -1.50 12.22 1.38 2019 - 12.2 

12 1997 11.7 330 0.866 10.13 -0.50 -5.85 -0.80 -0.60 -1.40 12.32 -0.62 2021 - 12.3 

  164.6         164.18     

.  13.72         13.68       


     49.03  54.52     5.74    


     - 

54.55 

 - 47.31     -5.28    

     - 5.52  7.21     0.46    

b1     - 0.92           

b2       1.20         

 

yi   =   13.72 – 0.92 costi+ 1.2 sinti 

 

24 = 1.32, φ24 = -37.5°;   24 = 1.10   φ24 = -47.5° 
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 4.    m   24- -     
 m   -  . 

    :  - 1975-1997 .,  – 1979-2002 . 
:  – 1998-2015 .,  – 2003-2015 . 

 

       
      Km    24    1 .    

 1979 .,   -    KR = 16.0  
  Km  13.2 (  1).   Km  1979-2002 .   
 24- -      3,    4   

  Km  2003-2015 . (  4);    
 Km    4 . 

 3.   
   Km     (24-  ) 

                        -   1979–2002 . 
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 +
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1
3

..
1
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 +

∑
(s

in
 +

co
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y
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 -
y
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-K
m

 

1 1979 13.2 0 1.00 13.20 0.0 0.0 -0.13 0.0 -0.13 13.06 0.24 

2 1980 13.4 1 0.966 12.94 0.259 3.47 -0.12 0.37 0.25 13.40 0.04 

3 1981 13.8 2 0.866 11.95 0.500 6.80 -0.11 0.72 0.61 13.80 -0.0 

4 1982 12.6 3 0.707 8.91 0.707 8.91 -0.09 1.02 0.93 14.12 1.52 

5 1983 16.1 4 0.50 8.05 0.866 13.94 -0.06 1.25 1.19 14.38 -1.72 
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6 1984 14.5 5 0.259 3.75 0.966 14.01 -0.03 1.39 1.36 14.55 0.05 

7 1985 16.5 6 0.0 0 1.00 16.5 0.0 1.44 1.44 14.63 -1.87 

8 1986 13.1 7 -0.259 -3.39 0.966 12.65 0.03 1.39 1.42 14.61 1.51 

9 1987 14.5 8 -0.500 -7.25 0.866 12.56 0.06 125 1.31 14.50 0.0 

10 1988 13.3 9 -0.707 -9.40 0.707 9.40 0.09 1.02 1.11 14.30 1.00 

11 1989 12.6 10 -0.866 -10.91 0.500 6.80 0.11 0.72 0.83 14.02 1.42 

12 1990 15.0 11 -0.966 -14.49 0.259 3.88 0.12 0.37 0.49 13.68 -1.32 

13 1991 13.6 12 -1.0 -13.6 0.0 0.0 0.13 0 0.13 13.32 -0.28 

14 1992 12.2 13 -0.966 -11.78 -0.259 -3.16 0.12 -0.37 -0.25 12.94 0.74 

15 1993 11.60 14 -0.866 -10.04 -0.500 -5.80 0.11 -0.72 -0.61 12.58 0.98 

16 1994 13.30 15 -0.707 -9.40 -0.707 -9.40 0.09 -1.02 -1.11 12.08 -1.22 

17 1995 13.60 16 -0.50 -6.80 -0.866 -11.78 0.06 -125 -1.19 12.00 -1.60 

18 1996 11.8 17 -0.259 -3.06 -0.966 -11.40 0.03 -1.39 -1.36 11.83 0.03 

19 1997 11.7 18 0.0 0.0 -1.00 -11.7 0.0 -144 -1.44 11.75 0.05 

20 1988 11.2 19 0.259 2.90 -0.966 -10.82 -0.03 -1.39 -1.42 11.77 0.57 

21 1999 11.6 20 0.500 5.80 -0.866 -10.04 -0.06 -1.25 -1.31 11.91 -0.28 

22 2000 11.7 21 0.707 8.27 -0.707 -8.27 -0.09 -1.02. -1.11 12.08 0.38 

23 2001 11.8 22 0.866 10.22 -0.500 -5.90 -0.11 -0.72 -0.83 12.36 -0.50 

24 2002 13.0 23 0.966 12.56 -0.259 -3.37 -0.12 -0.37 -0.49 12.70 -0.30 

  316.7         316.38  

yi  13.19           

y            13.18      


     98.55  108.92     9.13 


     100. 12  91.64     6.96 

             2.17 

i     - 1.57  17.28     0.09 

b1     - 0.131  1.44      

b2             

 

y .  =   13.19 – 0.13 cos t24  + 1.44 sin t24 

 

tg φ24 =  - 
44.1

131.0
= - 0.091          φ24  = - 5.25° 

 

A24  =  (0.0169 + 2.086)
0..5   

= 1.45   y .=  13.19 + 1.45 sin( t°24   - 5.25°);  

 

 : 24 = 1.37, φ = -13°. 
 

 

 4.    Km           
                    2003-2015 .  -      Km  1979- 2002 . 
                    (24-  ,   1979 .) 
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 -
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1 2 3 4 5 6 7 8 9 10 11 

1 2003 11.8 24 1.0 -0.13 0.0 0.0 -0.13 13.06 1.26 

2 2004 13.3 25 0.966 -0.12 0.259 0.37 0.25 13.44 -0.14 

3 2005 11.9 26 0.866 -0.11 0.500 0.72 0.61 13.80 1.90 

4 2006 13.7 27 0.707 -0.09 0.707 1.02 0.93 14.12 0.42 
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1 2 3 4 5 6 7 8 9 10 11 

5 2007 14.8 28 0.50 -0.06 0.866 1.25 1.19 14.38 -0.50 

6 2008 16.0 29 0.259 -0.03 0.966 1.39 1.36 14.55 -1.45 

7 2009 12.3 30 0.0 0.0 1.00 1.44 1.44 14.63 2.33 

8 2010 13.5 31 -0.259 0.03 0.966 1.39 1.42 14.61 1.11 

9 2011 14.2 32 -0.500 0.06 0.866 1.25 1.31 14.50 -0.30 

10 2012 13.0 33 -0.700 0.09 0.707 1.02 1.11 14.30 1.30 

11 2013  34 -0.866 0.11 0.500 0.72 0.83 14.02  

12 2014  35 -0.960 0.12 0.259 0.37 0.49 13.68  

13 2015  36 -1.00 0.13 0.0 0.0 0.13 13.32  

 

   ,     1979 - 2002 .                   
24-  ,     ,   

   Km,     Km  Km= 14.12-14.62   
2006-2010 . (  4,  4 ).      

   Km  1975-1998 .  1979-2002 . (  2-4) ,  
  ∆t = 1  n = 24   :   ∆t = 2  

   22% (  2, 2003 ., Km=14.8  11.8),            
∆t = 1     17% (  4, 2009 ., Km = 14.63  12.3). 

,     4 , ,     
   Km      

         Km (  
4 , ).  

   .     Km  
1979-2002 .         

 : 3, 7, 11  24  (  5),     Km 

     : 3, 4, 5, 6, 7, 11, 15  22   
: 3 = 0.46, 4 = 0.15, 5 = 0.40, 6 = 0.48, 7 = 0.58, 11 = 0.65, 15 = 0.08, 24 = 

1.37,  : φ3 = 90°, φ4 = 33°, φ5 = 74°, φ6 = 143°, φ7 = 29°, φ11 = -87°, φ15 = -75°  41 φ24 = -

13° (        ).     
      Km    

 24  φ24 (  2-3). 

     Km   3, 6, 7  11-   
    « »  Km, . .  

        
« »,    .   

     Km    5,   , 
   Km  2003-2012 .    

,   2013-2015 .    c KR = 15.0 

(  5).   4 , , ,                           
24-    2015 .   Km                  
Km= 13.2-13.7.     3, 7  11-  

,     -   2008 .  
2013-2015 .    (  5).  
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 5.          

               (Km)  -   

            . 
              Km  :  – 1975-1998 .,  – 1979-2002 . 
               :  – 3-7, 9, 12, 24;  – 3-7, 11, 15, 24. 

 r-   ; Km . –  ; 
 

        
   1930-2000  1940-2000 .,     6.  

,   6 ,      Km   2016-2018 ., 
   2019 .        Km = 15.0 

(  6).         
         -

  .  
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 6.     Km   -   
2000-2012 .   Km  2017-2020 . 

 

  .   Km   -

     ,     
          

5-10     .    
     23  27       24 .  

  ,      KR>13.8 (  
16.6),     p1  24-     

 : 
                                                   1 = 0.50 + 0.5sinα,                   (3) 

 

  = t24° + φ24,    3 φ = -5.25°.      (3)   Km   1979-

2002 .  p1   0.44  1979 .  0.99  1985 .    0.01 (1997 
.),   2002 .  1  0.33   2007 . (    -  

)   1   1 = 0.91. (  7). 

     -   3, 5, 7-8, 

9-18  22-27     .     
 - 3, 7, 11  22-27 .        

     ,   [4, 8] 
 ,       

,  , ,      -

    .     
  , ,    [4].  2  

    ,      
 .         

     –  -   
.  
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 7.     p1   

 Km> 13.7  24- -      -    
2003-2015 .   1979-2002 . (  3-4). 

 

 [4]       .   
 ,         
  ,     ,  

           ,  
    , ,    .  

        
  [4].     ,     

    ,     
      -  

 (  )      
  (  stick-slip).    

    , ,        
,         

.  
 ,   3, 7-8, 9-18  22-27    

  -  -     -   
          

    – 10-15 .      
        [2, 4, 6-7, 14].      

       « » 
         10-15 .  

 

 

 
1.      1930-2012 .     

 -        3, 
5, 7, 11  22-27- .          

          10-

15 . 
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2.      
       

,      .  
3.          

   2013-2015 .       
2016-2018 .     Km  15.0  2019 . 
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