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Spatial variance analysis of the actual daily mean rainfall in Riyadh

for the period 1970 - 2017

Anoud Radhi Thamer Alanazi
Ministry of Education || KSA

Abstract: This study aims to compute the actual mean daily rainfall and analyze its statistical characteristics at the stations
of Al Majma’ah (R101-460), Riyadh factories (R001-452), Duruma (R112-470), Jubaylah (R106-464), Sudus (R102-461),
Rumah (HU103-954, Shaqra’a (R006-457), Hawtat Sudayr (R005-456), Al Hariq (R104-453), and Huraymilah (R103-462).
To achieve the objectives, this study relied on the inductive approach with analyzing the statistical characteristics of rainfall
distribution by applying dispersion measures (mean, standard deviation, standard error of the mean, standard error of
standard deviation) and on calculating the ratio between annual rainfall amounts and the total number of rainy days per
year. The spatial analysis also uses the homogeneous classes of the annual rainfall, the number of rainy days, and the actual
mean daily rainfall.

This study reached an analysis of the statistical characteristics of the annual rainfall and the number of rainy days recorded
during the period 1970-2017 in a total of 10 rain stations. This data is used in calculating the mean actual daily rainfall and
in analyzing the variation of its spatial and temporal distribution. The best model for the correlation (cubic model) between
annual rainfall amounts and the number of rainy days was also identified.

So, this study presents some recommendations to expand this study method in the various regions of the Kingdom of Saudi
Arabia and compare its results with the results of similar studies in various dry and semi-arid regions. These study results
can be used in inferring the effects of climate change and employ the actual mean daily of rain in estimating the water
balance in Riyadh area and surface water resources during rainy days to benefit from them in various fields and in designing
a climatic and hydrological database in the various regions of Saudi Arabia. The implementation of irrigation projects to

prevent flood risks can be used these water resources.

Keywords: Annual rainfall, rainy days, the actual mean rainfall, statistical analysis, Riyadh area, Saudi Arabia.
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14.5 7.5 67.9 105.0 0.0 3.1 19.5 0.0 171 72.0 1970
120.3 26.9 134.3 81.6 95.0 140.5 83.2 0.0 82.8 96.2 1971
157.6 54.2 181.5 117.6 101.4 175.5 127.0 26.7 109.0 270.0 1972

75.8 8.0 68.7 16.1 59.4 - 59.0 0.0 57.5 25.0 1973
184.0 68.4 3111 90.5 113.4 167.5 103.1 0.0 66.1 71.0 1974
185.9 23.0 139.0 0.0 68.8 174.0 179.7 22.0 1171 111.5 1975
169.4 0.0 222.5 0.0 261.4 207.8 147.5 182.5 161.1 137.8 1976

76.9 - 67.0 0.0 61.4 55.0 47.4 13.5 36.5 0.0 1977

62.0 9.3 102.8 0.0 0.0 49.2 30.5 68.0 27.2 12.3 1978

62.0 17.0 95.6 24.0 0.0 53.3 58.5 12.0 57.5 0.0 1979
114.5 15.0 103.8 58.2 0.0 334 51.0 52.2 64.6 0.0 1980

32.0 19.2 90.0 66.7 53.0 315 16.5 13.5 24.0 2.5 1981
130.5 1421 180.8 154.6 130.5 130.5 171.0 105.0 146.7 113.3 1982

76.0 78.8 81.6 76.0 571 61.5 0.0 0.0 62.0 14.0 1983

79.0 44.5 118.4 754 42.9 81.5 77.0 12.0 66.7 24.0 1984

63.5 9.6 135.8 87.0 124.4 54.0 47.0 71.5 834 194.5 1985
158.0 126.9 193.0 140.1 15.5 135.5 213.0 60.5 136.6 137.5 1986

61.5 38.4 86.8 77.2 105.7 35.0 69.0 57.2 49.8 92.9 1987

50.0 81.5 106.6 88.2 16.0 78.0 141.0 114.5 74.9 53.3 1988

15.5 37.0 724 56.7 15.2 46.5 72.5 79.2 97.9 86.0 1989

55.0 10.4 57.0 36.6 81.7 30.0 325 321 37.0 65.6 1990

83.1 39.3 86.2 58.0 124.2 43.5 18.0 33.6 37.9 156.4 1991

94.1 74.4 199.4 181.8 164.5 61.5 43.5 0.0 85.6 138.0 1992
200.9 95.6 217.8 199.7 8.4 136.0 134.0 143.5 166.1 205.2 1993

49.6 15.5 90.9 82.8 89.3 6.0 225 38.0 38.0 99.2 1994
142.0 291.5 270.8 234.5 95.2 161.0 104.0 162.0 233.3 288.2 1995
133.0 124.5 204.9 120.5 243.5 134.0 157.0 108.5 191.4 228.7 1996
237.8 93.8 386.4 211.0 36.1 152.0 272.0 157.5 1771 342.2 1997
121.7 25.5 114.8 115.0 64.3 30.0 0.0 96.3 76.7 129.5 1998

13.0 - 74.0 94.7 46.7 - 0.0 11.0 21.9 122.5 1999

0.0 6.5 153.7 123.5 0.0 46.0 56.0 0.0 50.6 8.5 2000

33.7 11.0 65.2 54.0 0.0 2.0 43.0 108.0 39.5 54.2 2001

54.0 - 115.3 0.0 0.0 34.0 25.0 22.0 11.6 57.7 2002

215 - 97.5 0.0 137.5 84.0 27.0 19.0 24.0 94.0 2003
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60.0 - 66.5 20.0 97.4 84.0 0.0 16.0 0.0 182.0 2004

0.0 - 118.8 78.2 0.0 57.0 102.0 12.0 19.9 166.0 2005
0.0 42.5 94.1 86.0 0.0 85.5 64.0 8.0 67.0 113.0 2006
0.0 - 87.9 64.5 0.0 27.0 58.0 4.0 37.8 37.0 2007
0.0 9.5 37.5 123.0 97.5 113.0 9.0 3.0 29.0 232.5 2008
73.8 3.0 65.7 37.0 33.0 33.0 62.0 32.0 45.0 48.5 2009
40.6 39.0 --- 141.4 33.0 35.0 0.0 35.0 54.0 51.0 2010
116.0 29.5 - 83.0 78.5 92.0 93.0 76.5 122.0 88.0 2011
108.0 8.0 8.0 47.5 36.0 92.0 31.0 114 118.1 70.5 2012
143.0 91.5 87.7 81.0 170.7 80.0 40.0 39.5 136.5 96.0 2013
94.5 58.5 17.0 115.0 84.0 61.0 103.4 64.0 128.5 91.3 2014
126.5 28.2 59.0 130.5 123.0 113.0 78.0 97.0 132.5 127.5 2015
148.0 - 152.3 190.2 89.0 80.0 219.0 514 110.5 105.0 2016
81.6 2.0 38.8 90.2 38.0 56.0 40.0 70.0 87.0 72.0 2017

Bylaodl ALY suad Akajl! duded! 2 Glll Jourel!

27 2 14 18 0 1 9 0 11 4 1970
23 2 22 10 10 18 8 0 17 6 1971
53 10 43 21 23 32 21 4 30 16 1972
51 1 16 3 9 - 8 0 14 1 1973
40 14 37 8 23 17 20 0 28 1 1974
47 1 39 0 16 27 22 5 31 14 1975
49 0 37 0 29 30 27 32 36 14 1976
38 - 21 0 1" 19 13 1 15 0 1977
19 2 29 0 0 7 4 6 6 4 1978
13 2 27 2 0 11 13 3 19 0 1979
12 9 30 21 0 7 8 2 22 0 1980
10 7 25 18 4 5 3 4 14 1 1981
19 36 59 28 16 19 26 18 52 16 1982
23 12 24 12 4 8 9 0 17 3 1983
14 11 23 14 5 7 8 3 17 4 1984
13 7 33 29 5 8 8 17 19 44 1985
23 18 40 31 12 11 20 12 26 17 1986
23 10 27 21 2 4 9 10 10 17 1987
13 24 21 21 7 8 14 21 16 10 1988
9 11 24 8 3 7 20 14 28 15 1989
10 7 19 10 1 4 6 7 13 9 1990
20 11 30 6 4 7 3 10 18 16 1991
32 21 36 16 11 11 6 0 34 17 1992
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47 24 42 1" 8 14 17 21 37 22 1993
1 6 24 14 2 2 7 12 16 19 1994
27 29 28 13 7 11 11 23 36 27 1995
25 18 29 11 10 7 7 9 31 28 1996
44 21 42 16 20 13 25 17 46 28 1997
1 2 21 11 2 5 5 11 17 15 1998
1" - 16 14 7 --- 0 0 18 17 1999
4 16 16 4 5 5 3 13 4 2000

7 6 15 5 0 1 3 6 9 8 2001
6 - 28 0 0 2 3 4 9 10 2002
5 - 18 0 4 6 3 2 4 1" 2003

Blaekl AL sual Aiajll duded! 2 Glll Jpudl s
ey Gl pawabys | shid ozl geie  dlemtl | Lps  sball | el

7 - 17 4 10 3 0 1 0 24 2004
0 - 19 8 0 5 9 3 8 20 2005
0 2 24 12 0 9 7 2 1 17 2006
0 --- 20 8 0 3 5 1 5 6 2007
0 2 4 10 7 4 2 1 5 15 2008
10 3 10 4 3 3 7 7 9 9 2009
14 3 - 14 4 3 0 2 8 12 2010
20 5 -—- 8 7 6 8 7 13 7 2011
29 10 1 7 7 5 3 3 25 18 2012
36 7 7 6 8 6 4 4 22 10 2013
27 4 31 14 9 4 11 5 17 10 2014
15 3 3 10 11 5 7 8 12 12 2015
27 - 16 14 8 4 17 3 19 9 2016
31 2 9 18 2 5 6 4 14 13 2017
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