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Abstract 

Climate and other geophysical studies rely heavily on many aspects 
of rainfall characteristics and the spatial and temporal variations of 
geographical distribution without knowing the statistical 
significance of rainfall registered in the stations recorded rainfall 
and climate stations. Therefore, the research  and studies dealing 
primarily or partly with the rainfall analysis drop much statistical 
significance of the studied time series rains. So, this study aims to 
determine the statistical significance of maximum daily rainfall 
trends in 12 stations located in Riyadh because annual and seasonal 
precipitations depend in the temporal and spatial contrasts on daily 
rainfall extremes. 
The daily maximum rainfall trends will be analyzed applying the 
moving averages to periods of 5 years in each station,  semi means 
method and a straight linear regression relationship,  known 
sometimes as least-squares method because it is more accurate 
statistical methods using in the same studies (Siam, 1995). 
The statistical test aims at identifying the statistical significance of 
the semi means method with examining the semi mean of each 
period in each rainfall station using the standard error of statistical 
difference between average 2 S.E |X1-X2| . In addition, it 
determines the statistical significance of straight linear regression 
relationship using the “t” student test of the correlation coefficient 
"r" and the regression coefficient "b" with its “r2” Coefficient of 
determination , the standard error of estimate (S E) , the percentage 
of the standard deviation (% σ) and the true value of the regression 
coefficient "b" at the significance level of 95%.
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אאאאא
אאאFאPaturel et al., 1997E 

אאאאאאא
אאאאאאא

FאאGrabrecht and Rossel, 2000 and 2001KE
א        א   

 א١٩٧٥אא א 
FMarengo, 1999KE 

 א        א 
אאאאאאאא

א א א אא א א א א א אא 
F א   אPashiardis, 2002אא    K E
אאאאא

   א א א EאF אא א  
FאאאאMillan et al., 2005 ; Mehta and 

Yang, 2008KE 

אאאא
  ١٣٥א  א  א א   

FBrunetti et al., 2004 ; Brunetti et al., 2006KE 



K 

אא–אא١٤٣٤٢٠١٢QU 

  א א א   א  
Campania (Diotado, 2007E

BasilicataאCancellieraRossi (Piccarreta et 

al., 2004F   ECannarozzo et al., 2006א  K E
 א א   א א     

אEF
  א  א א    א א  

אאאאאאאאאא
 Pareds et al., 2006 ; Lopez-Bustinst etאאאFאא

al., 2008 ; Gonzalelez-Hidalgo et al., 2009 and 2010 ; Rodrigo, 

2010 ; Lopez-Morino et al., 2010KE 

  א א  א   א  ١٨٧١
٢٠٠٥א אאא

אאאאאאאאאא
F א א      Krishnakumar et al., 

2009KE 

אאאא١٩٠٠٢٠٠٧
א    א   א    אא 

F א    אWiliams, 1989  K E
א א אאאאאא א

אא٥٩ J١٩٥٠٧٩ J١٩٧٠٩٩ J١٩٨٠אא
א٢٩א J١٩٢٠٤٩ J١٩٤٠٦٩ J١٩٦٠٠٧ J٢٠٠٠K 

אאאאא١٦٠
١٨٠FLSchwerdtfeger, 2008KE 
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א ٤٢ ١٩٧٠٢٠١١١٢

אאאאא٥א
  א א      א  אא

Kאאא 

Wאא 

 J    א א  א א ٥ ٥
אא١٩٧٠٢٠١١K 

 J  אאא
אאאאא٥F٪٢S.EאE

Kא 



K 

אא–אא١٤٣٤٢٠١٢QY 

 J       א א אא   
  א אYt [ אא   א  Yb [

א٥٪Kאא 

אאא 

١ Jא 

 א א א א א א  א 
א،אאאאא

،אאא א  א
א١٩٧٠ J٢٠١١،אאא  

  א   א א       
אא ،     א א   אא  

א١٢Fא٢KE 

 

 

 

 

 

 

 

 

 



 אאאאאאא 

אאRP 

 
א  א א    א  א  א א 

18.8 16.2 22.0 4.5 0.0 4.5 17.5 4.5 2.3 4.2 5.2 2.5 1970 

22.4 36.5 40.0 20.5 40.0 28.5 30.0 20.0 14.4 13.6 9.6 17.0 1971 

16.5 37.2 41.0 17.8 26.4 30.0 37.0 23.0 14.4 21.0 20.8 27.0 1972 

11.6 14.8 25.0 13.4 16.0 15.0 10.8 20.0 7.6 8.5 6.4 21.0 1973 

22.5 20.2 13.0 9.7 18.7 20.0 50.0 15.0 10.1 9.5 49.2 50.0 1974 

21.8 30.6 19.0 31.0 11.6 29.5 23.0 27.8 10.0 11.5 142.8 18.0 1975 

22.3 34.3 34.5 23.2 60.0 21.0 23.5 48.0 29.5 0.0 82.0 15.0 1976 

16.6 12.2 0.0 11.8 14.0 16.5 17.5 9.0 13.5 0.0 3.4 16.0 1977 

11.4 31.8 7.0 15.8 0.0 22.5 12.0 9.5 40.0 5.2 9.8 16.0 1978 

12.6 16.8 0.0 13.4 0.0 31.0 14.2 16.0 5.0 10.5 4.2 8.0 1979 

29.0 33.2 0.0 16.4 0.0 60.0 14.0 25.0 45.2 5.8 10.8 12.0 1980 

19.4 33.2 2.5 7.8 18.5 14.5 10.0 10.0 4.0 7.6 0.2 11.0 1981 

15.3 25.4 22.0 17.3 19.5 28.0 20.0 32.0 21.0 18.4 0.1 13.0 1982 

17.0 15.2 6.0 14.6 20.4 29.0 24.5 17.0 14.7 43.8 0.8 50.0 1983 

30.5 26.2 12.0 21.2 25.2 36.0 24.5 25.0 5.0 20.0 12.0 23.0 1984 

27.4 20.4 27.6 27.6 21.5 22.0 16.0 14.0 8.0 7.2 12.6 9.0 1985 

17.0 27.6 17.5 19.7 25.5 15.5 36.0 31.0 8.0 33.1 25.6 20.0 1986 

22.0 27.2 35.0 15.5 8.5 16.0 20.0 19.0 14.0 15.8 40.0 8.0 1987 

21.6 22.4 14.2 14.0 25.5 22.0 28.0 28.0 19.5 25.6 7.2 23.0 1988 

13.2 14.8 20.5 17.5 6.3 12.0 19.0 7.0 20.5 15.9 1.0 22.0 1989 

16.7 18.5 30.2 12.2 15.2 30.0 17.0 22.0 8.2 3.9 9.2 14.0 1990 

17.5 20.0 56.0 5.2 42.5 18.2 9.0 8.0 6.5 13.9 0.0 5.0 1991 

34.8 52.8 32.5 11.7 22.5 14.0 15.0 19.0 7.1 14.0 19.0 13.0 1992 

46.0 22.0 42.0 28.4 33.4 21.5 21.0 23.0 17.5 25.0 0.0 42.0 1993 

20.0 18.6 16.5 10.0 5.7 13.2 18.6 7.0 7.5 5.0 0.0 15.0 1994 

55.0 79.8 52.0 32.2 30.5 43.0 45.0 21.0 27.0 32.8 31.5 40.0 1995 

٢אאאאאW 

 

 

 
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٢ Jאא 

אא אא   א  א א 
Wאא 

١ Jאאא
     Hartley’s Fmax-ratio  א 

Kאאא 

א אאא  א 
  K  אא   א   ، אא  

Hartley’s Fmax-ratioWא 

)1(   

W 

2
min σKאאW 

2
min σKאאW 

   Fmax-ratio   א  Fmax-ratio
Kאאאא

Fmax-ratioאFmax-ratioא
אאK 
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Fmax c σ2
2 σ1
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2.52 462.3 1162.8 21.5 34.1 
1.18 108.2 127.7 10.4 11.3 
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1.38 237.2 171.6 15.4 13.1 א
2.76 106.1 38.4 10.3 6.2 אא
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  المحطة

 عفيف - + - - - + + - -
 ضرما - + + - - + - - +
 شقراء - - - - + + - + +
 سدوس + - - + - + - + -
 رماح - + ٠ - + + + - -
 حوطة سدير + + + - + + - + -
 حريملاء - - + - - + + + -
 المجمعة + - - - + + - + -
 الرياض   المصانع - + - + - + - - +
 الخرج - - + + - + - - +
 الجبيلة - + + + - + - + -
 الحريق + - + - - + - + +
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 א ٦ א א  א א  
אאאא

אF   X1,X2F   א    En1,n2 E
FאאאbאאאאאE

Fאא٢KE 

 

 

 

 



K 

אא–אא١٤٣٤٢٠١٢SU 

b T2 T1 n2 X2 n1 X1 المحطة 

 عفيف 21.6 21 25.1 21 1980 2001 0.167

 ضرما 15.0 21 15.1 21 1980 2001 0.005

 شقراء 19.3 21 28.0 21 1980 2001 0.414

 سدوس 22.1 21 22.3 21 1980 2001 0.010

 رماح 20.7 21 21.4 21 1980 2001 0.033

 حوطة سدير 24.5 21 30.1 21 1980 2001 0.267

 حريملاء 24.0 21 26.2 21 1980 2001 0.105

 المجمعة 18.5 21 29.5 21 1980 2001 0.524

 المصأنع- الرياض 16.4 21 17.9 21 1980 2001 0.071

 الخرج 13.4 21 11.1 21 1980 2001 0.110-

 الجبيلة 20.1 21 18.3 21 1980 2001 0.086-

 الحريق 18.8 21 20.3 21 1980 2001 0.071

٦אאאאאאW 

Wאא 

١ Jאאא אא א
Kאאאא 

٢ J א  א  אא  א א  
٠K٠٠٥   ٠K٥٢٤F  א  א ٠K١١٠ JE

F٠אK٠٨٦ JKאE 

אאאאא
٢S.E|X’1-X’2|Fאא٣אאE

אאאא٥٪
אKאאאא

אא٥אK٪



 אאאאאאא 

אאSV 

            א א ٣
א F ٢אS.EF   E٣S.E   א   E

FGregory, 1970 ; Crowe, 1971אאKE
  ،    ، א א  א אא  א

،א
Kאאא 

אאYt[אא
F٤אאאE٦אK א 
אYt[אאYt[א

א٠K٠٥٢K٠٢١Fאאn-2) 40
א Jאאא٢אK٠٣٧א٣٢א
٢K٠٢٢א٣٩א٢K٠٢٦אא

٣٧٢K٠٢٤א٣٨אא
 א א  א    K א א 

    Yt [F  ٤א    EYt [ א
א٠K٠٥،א אtc > tt0.05 

FאאאGregory, 1970 ; Oliver, 

1981 א א א    K E  א א
א     א אא אא    

אאאאאאאא
  א  א א א  א א א

אאאא١٩٧٠ J٢٠١١א K
       א  א א א ٢٣K٧

אL٢٤K٠KאL 



K 

אא–אא١٤٣٤٢٠١٢SW 

درجة 
  الأهمية

t 5% tc 2 S 
. E 

X1-X2 n2 σ2 X2 n1 σ1 X1 المحطة 

 عفيف 21.6 34.1 21 25.1 21.5 21 3.5- 17.6 0.398 2.0٣٧ غير مهم

 ضرما 15.0 11.3 21 15.1 10.4 21 0.1- 6.7 0.030 2.02٢ غير مهم

 شقراء 19.3 5.2 21 28.0 13.2 21 8.7- 6.2 2.810 2.021 مهم

 سدوس 22.1 9.8 21 22.3 12.6 21 0.2- 7.0 0.057 2.021 غير مهم

 رماح 20.7 13.3 21 21.4 20.9 21 0.7- 10.8 0.129 2.02٦ غير مهم

 24.5 8.0 21 30.1 15.7 21 5.6- 7.7 1.456 2.02٤ غير مهم
حوطة 
 سدير

 حريملاء 24.0 11.3 21 26.2 13.2 21 2.2- 7.6 0.580 2.02٦ غير مهم

 المجمعة 18.5 13.1 21 29.5 15.4 21 11.0- 8.8 2.493 2.021 مهم

 16.4 6.2 21 17.9 10.3 21 1.5- 5.2 0.572 2.021 غير مهم
الرياض   
 المصانع

 الخرج 13.4 10.9 21 11.1 10.0 21 2.3 6.5 0.713 2.021 غير مهم

 الجبيلة 20.1  ١٠.٢ 21 18.3 11.9 21 1.8 5.2 ٠.٥٢٦ ٢.٠٢١ غير مهم

 الحريق 18.8 12.0 21 20.3 14.5 21 1.5- 8.2 0.365 2.021 غير مهم

٧אאאאWYb[ א
אא٥K٪ 

٤ JEאאFאאאא 

EאאFאאא
EאאFאאאאאאא

FbF א   Er        E
אאאאאא

אא JאFא٨אKE 
tc % σ S E % r2 r2 r b a σ y y' المحطة  

 عفيف 22.9 29.6 397.17 0.1882- 0.0790- 0.0062 0.63 29.51 128.9 0.501

 ضرما 15.0 10.7 74.07 0.0297- 0.0330- 0.0011 0.11 10.69 71.3 0.209

 شقراء 23.7 10.9 505.47- 0.2658 0.2992 0.0895 8.95 10.40 43.9 1.983

 سدوس 22.2 11.2 49.98 0.0139- 0.0141- 0.0002 0.02 11.20 50.5 0.089

 رماح 21.1 17.6 280.03 0.1300- 0.2881- 0.0830 0.83 16.85 79.9 1.903



 אאאאאאא 

אאSX 

tc % σ S E % r2 r2 r b a σ y y' المحطة  

0.557 45.4 12.35 0.77 0.0077 0.0877 0.0935 -158.90 12.4 27.2 
حوطة 
 سدير

 حريملاء 25.0 12.1 170.58- 0.0983 0.0954 0.0091 0.91 12.04 48.2 0.606

 المجمعة 24.0 15.2 425.90- 0.2260 0.1828 0.0334 3.34 14.94 62.3 1.176

0.673 48.5 8.35 1.12 0.0112 0.1058 0.0729 -127.95 8.4 17.2 
الرياض   
 المصانع

 الخرج 12.3 10.4 95.29 0.0417- 0.0490- 0.0024 0.24 10.39 84.5 0.310

 الجبيلة 19.2 11.0 183.68 0.0826- 0.0922- 0.0085 0.85 10.95 57.0 0.586

 الحريق 19.6 13.1 150.66- 0.0855 0.0800 0.0064 0.64 13.06 66.6 0.508

٨אאאאאאאאW 

א  א א א א
 אאאאא

F       K  א     אrF  EbE
אאאאאאא

٨١٢אאאK
٦א א    א   Jא א

א א א   K א א    
אאאאא٤

 אא אא   
FrFEbאאאE

Fא Kא אrאא א E٠K٠٨٠
א٠K٢٩٩٢אאא

א٦אאאא J
  א א א א     ، ٠אK٠٩٢٢ J

٠אK٠١٤١ Jאא
אא٦א



K 

אא–אא١٤٣٤٢٠١٢SY 

Kא 

?אאtFא?rFEtcE
F  ٩א       E? t א ?٢K٠٢١

 א  ٤٠א א א٥  K ٪
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(+b 
5%) 

(-b 
5%) 

S Eb S E tc σx n b المحطة  

 عفيف 0.1882- 42 12.3 *2.75 ٥.29 0.37 0.558- 0.182

 ضرما 0.0297- 42 12.3 0.17 ٧.10 0.13 0.160- 0.100

 شقراء 0.2658 42 12.3 1.51 10.4 0.13 0.136 0.396

 سدوس 0.0139- 42 12.3 0.08 11.2 0.14 0.154- 0.126

 رماح 0.1300- 42 12.3 1.20 ٩.16 0.21 0.340- 0.080

 حوطة سدير 0.0935 42 12.3 0.66 ٤.12 0.15 0.057- 0.244

 حريملاء 0.0983 42 12.3 0.68 ٠.12 0.15 0.052- 0.248

 المجمعة 0.2260 42 12.3 1.78 14.9 0.19 0.036 0.416

0.173 -0.027 0.10 8.٤ 0.32 12.3 42 0.0729 
الرياض  
 المصانع

 الخرج 0.0417- 42 12.3 0.23 ٤.10 0.13 0.172- 0.088

 الجبيلة 0.0826- 42 12.3 0.47 10.9 0.14 0.223- 0.057

 الحريق 0.0855 42 12.3 0.58 ١.13 0.16 0.075- 0.246
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