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Abstract:

This comparative study analyzes the general rainfall in Ha'il and Assir based on the maximum daily and annual
rainfall over 42 years (1976-2017). The data were collected at seven stations in Ha'il and ten stations in Assir to
detect climate change phenomena there. The Shapiro-Wilk Test examined the rainfall data distribution. The
Levene and ANOVA Tests examined variances of homogeneity. To analyze the general rainfall trend and its
statistical significance, the study adopts the Semi-Averages Ratio, Binomial, and the Student's T-Tests. In Ha'il,
the Semi-averages method results, and the Binomial Test showed a maximum annual and daily rainfall decrease.
The Student's T-Test confirmed this trend for the daily and annual rainfall in Simira, Al Ha'it, Ha'il, and Al
Ghazalah stations, and for the maximum daily rainfall in the stations of Simira, Al Ha'it, Uglat Bin Jibrin, and Al
Ghazala. The results revealed increasing annual rainfall in Sabah Billahmar, Al Tajir, Bani Thawr, and As Sudah.
Similar trends were detected for the maximum daily rainfall in Khaybar Al Janoub, Bani Thawr, and An Namas.
A rainfall decrease was detected in all other stations in Assir. The results of the Binomial and the Student's T-
Tests varied. The rest of the annual rainfall trends have no statistical significance and are just phenomenal. This
study concluded that the decreasing and increasing trends of annual and maximum daily rains do not definitively
indicate there is climate change in Assir and Ha'il. Despite some decreasing rainfall trends of statistical
significance, this did not deny some increasing rainfall trends.

Keywords: Maximum daily rainfall, Annual rainfall, Variability trend, Statistical test.
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1976 204.4 90.6 9.4 146.1 39.5 4.8 256.1
1977 40.0 534 56.8 32.9 57.1 133.5 101.9
1978 22.2 31.0 20.0 2.0 9.0 4.3 42.4
1979 89.6 102.2 25.8 131.5 35.6 2.2 63.6
1980 75.0 67.6 73.3 38.6 19.0 92.8 6.6

1981 90.2 90.2 82.2 82.0 20.5 130.6 15.0
1982 120.2 76.0 201.7 212.6 68.8 157.9 11.5
1983 62.2 57.8 64.8 21.5 14.9 37.4 12.6
1984 202.8 142.8 58.9 2.0 36.8 232.6 17.8
1985 122.6 105.8 169.7 101.0 273 97.7 16.5
1986 177.2 141.4 198.2 85.5 36.4 86.4 21.8
1987 36.2 50.2 72.6 81.6 12.9 38.0 8.4

1988 43.0 45.0 123.6 92.5 11.6 45.0 3.7

1989 93.8 100.6 119.8 103.6 259 62.0 13.8
1990 52.4 34.6 28.4 23.7 8.9 20.8 6.8

1991 134.1 126.6 286.0 119.2 43.1 98.5 76.9
1992 26.4 22.0 93.0 107.5 8.8 54.8 15.7
1993 27.6 139.7 255.0 282.8 36.0 216.2 14.8
1994 31.2 78.2 128.5 179.5 20.1 95.5 7.0

1995 16.6 31.5 91.8 143.7 8.1 61.0 4.7

1996 59.8 21.0 38.9 71.0 54 64.1 3.1

1997 9.8 51.5 81.8 158.0 13.3 127.4 4.7

1998 34.6 46.6 39.9 68.2 12.0 76.0 6.0

1999 40.2 14.2 9.1 120.0 3.7 41.5 33

2000 18.2 85.5 81.8 64.0 12.9 3.5 23.0
2001 56.4 57.5 97.0 99.0 5.0 55.5 9.0

2002 30.0 40.5 37.5 14.2 4.0 105.0 44.0
2003 23.0 235 11.8 7.0 14.0 30.0 25.0
2004 61.0 47.5 35.0 30.5 30.0 9.5 24.0
2005 45.0 15.0 28.5 10.0 42.0 154.5 65.0
2006 74.0 11.5 168.4 37.0 85.0 125.0 76.0
2007 10.0 8.0 10.0 9.0 23.0 20.5 12.0
2008 64.0 15.0 103.2 74.5 87.0 116.5 65.6
2009 102.0 32.0 55.5 90.0 94.0 127.5 65.5
2010 74.0 66.0 106.4 52.0 27.0 63.0 13.0
2011 6.0 7.0 31.5 19.5 10.0 20.5 10.0
2012 41.5 42.4 38.5 6.0 19.6 459 35.0
2013 74.7 76.2 52.0 33.0 353 82.5 63.0
2014 36.8 37.5 113.0 17.0 17.4 40.6 31.0
2015 40.3 41.1 70.0 28.0 19.0 44.5 34.0
2016 19.0 19.4 18.0 4.0 9.0 21.0 16.0
2017 3.0 2.5 18.9 4.0 3.0 44.5 3.0

Aver 61.7 55.9 81.1 71.6 26.5 73.6 32.1

SD 49.5 38.6 66.2 63.6 22.9 553 43.4
Cv 0.80 0.69 0.82 0.89 0.86 0.75 1.35
Max 204.4 142.8 286.0 282.8 94.0 232.6 256.1
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1976 33.2 30.0 9.4 29.5 10.5 4.8 63.0
1977 5.0 24.6 52.0 15.5 12.4 23.1 18.5
1978 15.8 8.4 20.0 2.0 4.5 4.3 14.5
1979 16.6 24.2 25.8 35.0 17.2 2.2 25.6
1980 22.0 17.0 21.5 12.0 4.5 23.2 31.1
1981 36.4 38.4 534 34.0 20.5 53.8 41.5
1982 15.8 29.4 37.2 53.0 20.0 16.8 35.0
1983 35.0 324 25.0 11.7 8.5 12.1 26.6
1984 61.6 45.6 30.5 2.0 11.9 38.7 65.7
1985 48.8 42.2 38.3 20.0 11.0 35.8 48.7
1986 52.4 56.0 28.2 17.0 14.6 31.5 65.0
1987 12.8 21.6 31.3 30.0 5.6 19.0 23.1
1988 41.0 9.6 28.0 18.5 2.5 18.2 20.7
1989 49.8 354 28.2 16.0 9.3 19.0 46.3
1990 25.2 17.4 28.4 9.5 4.5 8.5 15.9
1991 21.9 32.2 41.6 17.5 19.0 20.0 28.4
1992 7.8 10.8 30.4 27.0 6.8 15.3 10.2
1993 12.2 38.0 40.1 35.0 9.9 28.0 64.3
1994 18.2 18.0 30.0 25.0 4.7 16.0 36.0
1995 14.8 12.0 20.4 37.5 3.1 22.0 14.5
1996 11.4 8.0 15.0 12.0 2.1 30.5 9.7
1997 5.2 12.0 18.2 25.0 3.1 26.0 23.7
1998 23.0 15.4 12.0 20.0 4.0 35.0 21.4
1999 19.0 8.5 7.2 35.0 2.2 3.5 6.5
2000 17.4 47.0 453 26.0 4.0 10.5 6.0
2001 21.8 22.0 42.6 35.0 34 24.0 5.0
2002 30.0 15.0 10.5 5.0 4.0 40.0 18.0
2003 8.4 8.5 8.4 3.0 7.4 6.0 11.0
2004 25.0 12.0 30.0 7.0 15.0 3.5 7.0
2005 25.0 15.0 19.5 5.0 25.0 49.0 15.0
2006 30.0 6.5 42.0 10.0 20.0 21.0 15.0
2007 10.0 8.0 10.0 9.0 15.0 7.5 6.0
2008 30.0 14.0 33.0 26.0 19.0 22.0 34.0
2009 31.0 12.5 11.5 34.0 25.0 22.0 15.0
2010 28.0 13.0 19.0 17.0 10.0 22.0 9.0
2011 4.0 7.0 15.0 5.5 5.0 8.0 4.0
2012 7.1 7.2 12.0 4.0 34 6.3 5.0
2013 31.4 31.7 18.0 11.0 14.7 27.5 22.0
2014 10.0 10.1 28.0 35 4.7 8.8 7.0
2015 20.0 20.2 22.0 7.0 9.4 17.5 14.0
2016 7.1 7.2 16.0 4.0 34 6.3 6.0
2017 3.0 4.0 3.0 2.5 3.0 12.0 3.0
Aver 22.5 20.2 25.2 18.0 9.6 19.5 22.8
SD 14.1 13.1 12.5 12.7 6.7 12.5 18.0
Cv 0.63 0.65 0.50 0.70 0.70 0.64 0.79
Max 61.6 56.0 534 53.0 25.0 53.8 65.7
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