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89782085.8

40.75

82.4

1

          

12.2 13.4 23.8 27.6 29.6 31.7 28.9 27.7 22.7 16.9 13.6 10.1 1978 

10.9 19.7 24.0 30.1 30.3 30.2 29.6 25.9 24.3 18.1 15.1 11.4 1979 

13.3 18.7 23.8 28.0 30.4 31.0 30.4 27.2 22.4 17.5 11.9 10.1 1980 

13.4 14.9 24.4 29.0 30.8 31.0 29.2 25.5 21.9 17.7 12.6 10.3 1981 

9.9 13.7 23.0 28.0 29.8 29.8 28.9 24.2 22.6 14.5 10.9 11.8 1982 

12.3 17.5 22.1 27.6 30.3 30.9 28.7 25.9 20.1 14.5 10.8 8.2 1983 

11.9 16.5 23.7 28.8 29.4 30.0 29.4 26.7 21.7 18.1 14.0 10.6 1984 

12.6 19.1 22.2 28.5 32.9 30.4 30.1 27.1 22.0 17.7 12.4 14.0 1985 

10.5 15.1 24.3 30.1 30.8 31.5 29.0 23.9 22.7 18.1 14.8 11.7 1986 

12.7 18.3 22.7 28.9 31.6 32.0 30.1 27.0 21.1 16.0 15.8 11.0 1987 

13.3 16.0 22.9 29.0 30.6 32.0 29.8 27.5 22.1 17.6 13.2 10.7 1988 

11.7 17.3 22.7 29.3 30.8 31.6 29.8 27.6 23.8 16.6 10.3 7.5 1989 

15.3 19.4 24.6 27.9 30.3 30.7 29.6 25.8 22.3 15.8 11.5 9.9 1990 

9.9 18.2 23.4 28.3 29.9 30.5 30.1 26.6 24.5 17.8 13.4 10.0 1991 

10.2 16.7 24.2 27.8 30.3 30.0 28.8 25.3 20.9 14.5 9.2 7.4 1992 

14.3 17.6 23.7 28.4 30.7 30.5 29.7 25.5 21.8 16.2 11.0 9.3 1993 

9.7 16.0 24.4 28.3 30.3 29.2 29.0 26.4 23.3 16.1 12.0 12.6 1994 

11.5 15.6 23.7 28.9 31.4 30.5 30.4 26.6 21.1 16.8 12.7 12.0 1995 

13.6 17.1 23.1 29.0 31.5 32.6 29.4 28.5 21.5 16.3 14.2 11.4 1996 

11.8 17.3 23.3 27.9 29.7 30.8 29.7 26.2 20.9 14.3 9.8 11.7 1997 

13.7 19.7 24.2 29.5 33.7 32.0 30.3 26.8 22.8 15.4 13.0 10.4 1998 

12.2 17.2 24.4 28.7 31.7 31.1 29.5 27.1 21.5 17.0 15.3 12.1 1999 

11.9 16.1 21.9 28.7 31.4 33.9 30.4 26.6 23.8 15.5 12.0 10.1 2000 

12.3 17.4 23.4 28.5 32.9 32.0 30.7 26.6 23.3 20.0 12.6 10.9 2001 

12.1 18.1 25.0 28.4 31.2 31.8 29.6 25.7 22.0 18.2 14.5 9.1 2002 

13.2 18.5 25.3 29.1 32.8 31.3 29.8 28.5 22.7 15.4 12.4 12.7 2003 

10.8 17.9 25.7 29.3 30.9 32.0 29.4 27.5 22.3 19.0 13.6 12.1 2004 
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14.4 16.3 24.0 28.7 32.6 31.9 30.0 26.0 23.2 18.6 13.8 10.7 2005 

8.6 16.0 24.4 30.1 32.3 30.6 31.3 26.9 22.0 17.8 14.6 11.8 2006 

12.0 17.8 25.6 29.1 31.7 31.2 30.5 27.8 22.1 16.9 14.3 10.0 2007 

12.5 17.7 23.6 30.1 32.2 32.0 30.8 26.5 24.4 20.8 12.8 8.9 2008 

13.8 17.3 25.1 28.5 31.9 31.7 30.9 26.0 23.3 16.9 14.9 11.1 2009 

13.5 20.4 26.7 30.2 34.4 33.5 31.0 27.5 24.5 20.5 17.3 14.9 2010 

12.1 14.4 24.4 28.8 32.0 32.9 29.9 26.4 22.0 16.8 15.4 11.8 2011 

13.1 19.0 25.4 30.1 31.5 33.3 31.8 27.8 23.5 16.0 13.7 10.0 2012 

11.8 19.0 22.5 29.1 31.1 32.0 30.4 27.3 21.8 20.2 15.1 12.5 2013 

15.3 17.3 23.6 28.8 32.2 31.8 30.1 27.0 24.7 19.1 14.4 12.5 2014 

10.8 18.4 26.2 31.0 34.0 32.3 29.6 28.0 21.8 19.3 15.0 11.8 2015 

2

          

16.3 18.2 27.3 28.9 31.1 33.4 30.4 29.6 24.0 19.9 17.3 14.6 1978 

15.2 22.5 26.8 29.9 32.0 31.7 31.4 27.8 25.6 20.9 18.2 14.9 1979 

15.9 21.7 26.4 28.6 32.1 32.0 31.1 28.7 23.9 19.4 15.1 13.7 1980 

16.7 18.8 26.9 30.0 32.0 32.2 30.3 26.9 24.0 20.2 15.8 14.1 1981 

14.5 17.9 26.5 29.6 30.5 31.5 30.5 26.0 24.6 17.7 14.7 15.1 1982 

15.8 21.1 24.6 29.2 31.6 32.0 30.2 27.4 21.8 17.6 14.6 12.3 1983 

14.3 20.2 26.5 29.8 30.5 31.2 29.8 28.5 23.1 19.8 16.9 14.6 1984 

16.4 22.3 24.2 29.8 33.1 31.2 30.5 28.3 24.0 19.2 15.0 16.4 1985 

14.8 18.7 26.3 31.4 32.0 32.3 30.5 25.4 24.9 20.2 17.4 15.6 1986 

16.4 20.7 24.9 30.0 32.8 33.1 30.4 28.0 22.2 17.6 18.4 15.2 1987 

15.7 18.6 25.1 30.4 32.7 33.6 31.3 29.5 24.2 18.8 16.1 14.4 1988 

15.4 21.0 25.4 29.9 32.3 32.2 30.2 28.7 26.2 18.7 13.9 11.8 1989 

18.0 23.2 26.8 28.9 31.7 32.4 30.5 26.9 24.3 18.7 14.9 14.1 1990 

14.3 21.0 26.7 29.1 31.4 31.5 31.1 27.8 25.3 20.8 16.5 14.4 1991 

14.2 20.2 26.9 29.4 32.5 31.6 30.8 27.0 22.5 17.5 13.4 12.1 1992 

17.4 20.9 27.7 30.0 33.2 32.1 31.4 27.2 23.8 18.4 13.9 12.8 1993 

14.0 19.9 28.7 31.2 32.6 32.3 30.3 28.6 25.7 18.8 15.8 16.0 1994 

15.6 19.0 25.6 31.0 32.5 32.6 32.2 27.9 22.4 20.0 16.2 14.5 1995 

17.6 21.9 25.6 30.9 33.0 33.4 30.2 29.5 23.2 18.8 17.2 14.9 1996 

16.7 21.9 26.4 29.4 31.6 32.7 31.4 29.2 22.0 17.7 14.0 15.6 1997 

17.2 22.3 27.4 31.6 34.6 33.8 31.1 28.6 25.8 18.7 16.8 15.0 1998 

17.1 21.8 26.7 30.6 33.6 32.9 31.0 29.6 23.9 20.1 16.6 15.8 1999 

16.6 20.8 25.0 30.3 32.3 34.9 31.6 27.7 25.2 17.8 15.3 14.3 2000 

16.9 20.4 26.3 30.4 33.1 33.5 31.9 28.2 24.6 23.1 16.3 15.5 2001 

16.8 22.5 27.5 30.8 33.2 34.3 30.8 27.3 23.4 21.5 18.1 13.9 2002 

16.0 21.7 27.0 30.0 33.5 33.4 31.5 30.8 23.3 17.9 15.8 16.7 2003 

15.2 21.7 27.6 30.3 32.3 33.6 30.8 28.4 24.5 21.4 16.7 15.7 2004 

17.8 19.9 26.0 30.7 33.5 33.3 30.9 27.4 25.2 20.0 16.2 15.4 2005 
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14.4 19.7 26.5 31.0 33.6 32.6 31.8 28.0 24.0 20.3 17.9 14.9 2006 

15.8 20.9 27.6 30.1 33.3 33.5 31.7 29.9 23.4 19.1 17.2 14.5 2007 

17.4 22.0 25.9 31.5 34.0 33.5 32.3 27.4 25.9 22.8 15.7 12.6 2008 

18.0 21.0 28.5 30.1 33.1 33.6 32.1 27.7 24.4 18.6 17.5 15.4 2009 

17.9 24.2 29.4 32.1 35.5 33.7 32.7 29.0 25.8 22.4 19.7 17.6 2010 

15.9 18.4 26.2 30.9 32.8 34.1 30.8 27.9 23.9 20.1 18.0 16.1 2011 

17.6 23.0 28.3 31.5 33.6 35.0 33.2 29.3 25.1 18.8 16.4 14.2 2012 

16.0 22.9 25.3 30.6 32.9 32.2 31.9 29.8 24.5 22.1 18.2 16.0 2013 

18.5 21.6 26.3 30.6 33.7 33.2 31.4 28.9 26.0 21.5 17.5 16.0 2014 

15.9 23.0 28.7 33.1 35.2 33.6 30.4 29.3 23.8 21.5 17.0 14.8 2015 

3

          

8.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0 1978 

4.3 0.2 17.3 0.0 0.0 0.0 0.0 13.5 0.0 0.0 24.6 0.0 1979 

7.1 2.2 4.0 0.0 0.0 0.0 0.0 0.3 0.0 0.5 13.8 0.8 1980 

0.0 0.0 0.2 0.0 0.2 0.0 0.0 0.0 0.3 1.2 0.0 0.0 1981 

0.0 15.5 0.0 0.0 0.0 0.0 0.0 20.5 25.5 0.3 2.0 1.3 1982 

2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 1.0 0.0 1983 

0.0 6.7 18.6 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.0 0.0 1984 

59.3 10.7 0.0 0.0 0.0 0.0 0.0 0.5 4.2 3.1 1.5 0.0 1985 

0.0 17.0 1.0 0.0 0.0 0.0 0.0 0.0 12.7 18.5 0.0 0.7 1986 

14.0 0.0 26.3 0.0 0.3 0.0 0.0 0.2 0.0 0.4 0.5 0.0 1987 

1.9 0.0 52.7 0.0 0.0 0.0 0.0 2.2 13.0 1.1 0.2 9.4 1988 

18.1 19.5 0.0 0.0 0.0 0.0 0.0 0.5 1.5 6.0 0.0 0.3 1989 

1.9 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.5 1990 

1.1 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 24.2 0.2 36.0 1991 

0.7 2.4 0.0 0.0 20.0 0.0 0.0 0.0 0.0 0.0 1.4 1.9 1992 

17.6 0.0 8.9 0.0 0.0 0.0 0.0 0.3 4.5 0.0 1.0 1.1 1993 

0.2 13.3 24.4 1.7 0.0 0.0 0.0 1.3 0.0 0.0 0.6 5.0 1994 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.2 10.9 0.2 0.0 1995 

4.1 10.8 0.0 0.0 0.0 1.4 0.0 0.0 0.0 1.3 0.0 0.3 1996 

0.0 0.0 6.4 0.0 0.0 0.0 0.0 2.8 0.0 2.4 0.0 21.1 1997 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 3.2 1.5 3.3 1998 

0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 11.4 13.6 2.3 1999 

4.0 7.7 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 7.5 2000 

0.4 0.0 0.0 0.0 0.0 0.0 0.0 1.8 12.6 1.9 0.0 2.3 2001 

0.0 2.5 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 2002 

1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 2003 

0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 4.8 2004 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.3 0.0 7.7 2005 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.6 0.0 8.4 6.0 0.0 2006 
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0.0 0.0 1.3 0.0 0.0 0.0 0.0 2.4 1.2 1.0 2.2 7.5 2007 

0.5 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 8.5 2008 

0.0 4.0 1.0 0.0 0.0 0.0 0.0 23.4 0.0 0.0 1.2 0.0 2009 

4.3 0.0 0.0 0.0 0.0 0.0 0.0 5.0 0.0 0.7 0.0 38.8 2010 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.5 0.0 3.2 3.8 2011 

0.0 1.0 16.8 0.0 0.0 0.0 0.0 0.0 8.5 0.0 5.2 0.0 2012 

8.1 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 5.5 75.5 2013 

10.0 0.0 2.2 0.0 0.0 0.0 0.0 4.0 0.0 23.5 2.3 0.7 2014 

0.0 42.0 10.2 0.0 3.0 0.0 0.0 0.0 0.0 0.0 2.4 0.0 2015 

4

          

17.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.4 7.6 1978 

1.8 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.2 0.0 1979 

43.3 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 3.7 2.2 1.2 1980 

0.0 0.0 8.3 0.0 0.0 0.0 0.0 0.0 0.6 1.6 0.0 1.8 1981 

0.0 6.8 0.0 0.2 0.0 0.0 0.0 7.3 6.0 4.6 12.0 9.7 1982 

1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.9 5.0 0.0 1983 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.1 0.0 2.8 1984 

22.2 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.2 11.6 0.8 1.1 1985 

1.0 8.7 0.0 0.0 0.0 0.0 0.0 14.1 11.5 3.0 2.2 0.0 1986 

17.5 0.0 21.8 0.0 0.0 0.0 0.0 0.0 0.0 9.0 11.7 0.0 1987 

6.8 0.1 1.1 0.0 0.0 0.0 0.0 0.0 0.0 6.1 3.0 20.6 1988 

0.0 15.2 0.0 0.0 0.0 0.0 0.0 0.0 1.0 5.0 2.2 4.5 1989 

18.5 0.0 8.4 0.0 0.0 0.0 0.0 0.0 12.4 9.0 0.0 0.0 1990 

3.6 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 30.6 0.0 4.5 1991 

0.2 7.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.6 6.4 1992 

35.2 0.0 9.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.4 1993 

0.0 4.1 7.2 0.8 0.0 0.0 0.0 0.0 0.2 4.7 1.0 34.7 1994 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.7 0.0 6.4 0.0 1995 

0.4 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.5 0.8 1996 

0.3 0.0 28.0 0.0 0.0 0.0 0.0 0.0 0.0 3.3 0.5 9.0 1997 

0.0 0.3 0.0 0.0 0.0 0.0 0.0 5.7 0.3 1.3 0.3 0.8 1998 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 28.3 0.7 1999 

10.2 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.8 2000 

1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.1 0.2 0.0 0.4 2001 

1.0 1.4 7.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.4 3.0 2002 

10.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.2 2003 

1.6 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 2.5 2004 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 1.4 0.4 2005 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.4 7.0 2006 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 2.2 0.2 2.0 3.0 2007 
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0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 3.2 2008 

0.7 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2009 

0.6 3.2 0.0 0.0 0.0 0.0 0.0 0.1 0.5 1.3 4.9 19.0 2010 

0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.2 0.0 1.5 1.3 2011 

0.0 29.4 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 2012 

4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.8 2.9 2013 

9.4 0.0 0.0 0.0 0.0 0.0 0.0 7.6 0.0 12.3 11.6 2.9 2014 

53.8 26.8 13.6 0.0 0.0 0.0 0.0 0.0 0.0 3.6 1.4 3.3 2015 

40.75

7683836
o
36’25”28

o
22’35”8

600  

25002000 

.

 
 السعودية( : الموقع الجغرافي لمحافظة تبوك )المملكة العربية 1شكل 

https://ar.wikipedia.org/wiki/%D8%B3%D9%87%D9%84
https://ar.wikipedia.org/wiki/%D8%AC%D8%A8%D9%84
https://ar.wikipedia.org/wiki/%D8%AC%D8%A8%D9%84
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 ع الجغرافي لمحافظة العقبة )المملكة الأردنية الهاشمية(ق: المو2شكل 
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Abstract 

Analysis of climate change indicators in Tabuk and Aqaba governorates 

during the period 1978-2015 (A comparative study) 

By Fahdah Falah Benhasher 

And Yusra Al-Husban 

This study aimed to analyze trends in the amount of rainfall and temperature during the 

period 1978-2015 at the Aqaba and Tabuk stations to infer them as an indicator of climate 

change. The study relied on the inductive approach based on analyzing the statistical 

characteristics of the distribution of rainfall and temperature, in addition to examining the 

homogeneity of variance. 

The study concluded that there is a great similarity in the annual rainfall regime and an 

increase in the average annual rainfall of the Tabuk by 13.7% and there is an increase in the 

maximum annual rainfall amount and range by 12.6% and 12.8%, respectively at Aqaba. 

The value of t-statistical test, the value of the absolute difference between the two half-

means, and twice the value of the standard error indicated the presence of non-significant trends 

in the general change in annual rainfall at the Tabuk and Aqaba. The standard deviation also 

showed the extent of dispersion of seasonal rainfall amounts around the average and an increase 

in the average annual temperature observed at the Aqaba station by about 2.4°C over the Tabuk 

station.Calculating the general temperature change indicates that there is an increasing trend at 

the two stations. The t-test values also showed increasing and significant trends in temperature 

during the summer and winter seasons, and non-increasing and non-significant trends during 

the fall and spring seasons at Aqaba. While the results of this test revealed increasing and 

significant trends in temperature during all seasons at Tabuk station.The study recommends 

applying detailed studies for all stations and for the longest period to determine general trends 

in the characteristics of rainfall and temperature. 

Keywords: 

Annual rainfall, rainy days, Mann-Kendall, Tabuk, Aqaba 
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