
אאא 

37 
 

  الأسس النظرية لقياس تذبذب الأمطار
ن ى منطقة زلي   دراسة تطبيقية ع

  
Gא  :  

אW 
אא،אאא،

K 
אאאאא؛א

אאאא{אא
אאאאאF1EK 

אאא،אאאא
אא{אאאאאאאK 

אאאאאאאא
אא{א

אאאאאאאא
אא،אאאא
אאאאאאK 

אאא{אא
אא{אא

אK 
אא،א{אא

אאא،אא؛
؛אאא،אא

                                                            
Gאא–אא–אאאK 
1E{אא{אאאאאאW19939K 
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אאאא
א،؛אאאאא

אאאאאא،א
א،אאאאאK 
אאאאאW1980 J2010،

אאאאאK 
 אאW 
אאאאאא

א،אאאאאא
אאW 

1 J אא؟ 
2 J ؟؟אא 
3 J א؟אאא 
 אאW 

אאW 
1 J אאאK 

2 J אאאK 

3 J אאאאאאאKK 

 אW 

אאאאאא
א،אאF1EK 

אאאאא،אK 
אאא،אא{

אאא،אא،אא
                                                            

(1א{אאW3{אW1998{70K 
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אא،אא{א
אא،אאאאאאא

אאK 
אאא،

KאאאאWF1E 
אאאאאW1980–2010 

 

א
א 

 א  א         
א
 

1980 8.4 39.2 14.5 28.4 1.0 0.0 0.0 0.0 0.4 116.7 54.8 83.3 346.7 

1981 206.8 27.7 7.1 2.6 0.0 0.0 0.0 0.0 0.0 14.7 102.1 31.6 362.6 

1982 23.7 31.3 40.1 11.2 17.5 0.0 0.0 0.0 0.0 28.9 80.4 83.6 306.7 

1983 51.4 4.9 7.4 0.6 0.0 1.3 0.0 0.0 0.0 28.5 93.9 42.4 230.4 

1984 25.9 42.9 6.1 10.3 0.0 0.0 0.0 0.0 0.0 70.9 19.7 164.5 340.3 

1985 29.4 0.8 19.2 0.8 2.8 0.0 0.0 0.0 9.4 12.9 8.7 135.3 219.3 

1986 45.3 0.9 70.2 0.0 0.8 1.5 0.0 0.0 19.6 34.7 113.2 143.8 430.0 

1987 29.9 15.6 11.0 6.0 0.0 0.0 0.0 6.5 3.1 0.0 72.9 30.7 175.7 

1988 80.3 24.5 20.3 0.0 0.0 0.3 0.0 0.0 67.3 24.7 26.3 121.7 365.4 

1989 82.8 23.0 24.9 0.0 1.7 0.0 0.0 0.0 12.7 31.3 17.6 1.9 195.9 

1990 112.4 2.3 3.7 17.4 2.0 0.0 0.0 0.0 0.0 0.0 222.5 22.3 382.6 

1991 103.3 40.7 18.7 24.4 27.4 9.8 0.0 0.0 18.8 9.5 42.5 167.1 462.2 

1992 47.7 36.3 2.4 3.3 2.8 3.8 0.0 0.0 0.0 0.0 25.8 24.6 146.7 

1993 25.0 56.5 11.8 8.3 0.0 0.0 0.0 0.0 0.0 4.7 14.5 45.8 166.6 

1994 32.6 16.1 4.0 53.5 3.0 0.0 0.5 0.0 0.0 66.0 47.8 65.3 288.8 

1995 215.0 27.2 14.7 2.3 0.0 4.6 0.0 5.6 1.9 136.3 42.4 4.0 454.0 

1996 14.9 65.0 45.7 2.4 0.0 18.5 0.7 0.2 11.9 5.5 31.5 42.6 238.9 

1997 16.4 26.7 27.1 12.3 0.0 0.8 0.0 0.5 22.7 26.8 29.4 89.3 252.0 

1998 48.1 26.9 36.7 1.7 7.6 0.0 0.0 0.0 1.2 51.3 33.3 48.1 254.9 

1999 40.7 35.7 14.8 0.1 0.2 0.0 0.0 0.0 3.8 44.0 30.5 46.2 216.0 

2000 82.1 53.9 0.0 15.6 0.0 0.0 0.0 0.5 1.1 17.9 1.4 41.4 213.9 

2001 15.7 48.8 3.9 8.3 2.1 0.0 0.0 0.0 0.6 2.1 198.6 60.8 340.9 

2002 21.0 20.6 10.9 11.7 2.7 0.0 0.0 3.5 19.7 5.0 82.3 26.2 103.6 

2003 50.6 18.6 49.2 2.4 0.0 0.0 0.0 3.3 54.9 0.2 125.7 76.2 381.1 

2004 61.6 4.2 113.6 22.0 0.0 0.0 0.0 0.0 9.2 0.0 42.3 21.5 274.4 

2005 64.9 9.6 20.9 14.0 0.0 0.3 0.0 0.0 1.0 14.5 12.2 76.4 213.8 

2006 93.2 41.8 23.0 9.9 2.7 0.0 0.0 0.0 14.1 58.4 35.7 25.4 304.2 

2007 25.4 53.7 73.3 16.0 1.7 0.6 0.0 0.0 4.6 63.8 26.6 39.0 304.7 

2008 41.9 42.4 5.1 20.4 0.0 1.0 0.0 1.0 8.0 1.9 48.1 91.6 261.4 

209 04.9 36.310.10.936.80.00.00.0 18.3 97.1 06.3 08.7 219.4 
2010 12.1 02.213.120.20.00.00.00.0 15.1 22.1 30.9 34.8 150.5 

אWאאא،W2010K 
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F2E 

אאאאאאא??1980–2010 
א א א א א 
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א
 


 


 


 


 


 


 


 


 


 

א55.4 31.9 10.3 0.6 0.0 1.3 3.6 10.5 23.3 28.2 55.2 61.1 א 

א97.6 1.9 37.4 144.5 א 

א281.4 א 
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א?1??2?א?1?אא
אאאאאW1980–2010{W 

- אא،
אW1991،W462.2{W2002

،אW103.2K 
- אאאאאאW281.4K 
W144.5א،אאאא -

،אK 
- ،אW61.1

א،א0.0K 
אאW 

אאאא
אאאאאא

אאא،אK 
 אאאאא?אאאא?

אאאאF1EK 

WCVZאאK 
SZאאאK 

XZאאK 
אאא

א{אאW25٪אאאאאא
אW25٪אאאאW25٪א

אאK 
                                                            

(1א{אאא{א??W1997W199K 
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F3E 
אאאאא1980 J2010 

 
 

N X X2 

1980346.7 120200.8 

1981 362.6 131478.7 

1982 306.7 94064.8 

1983 230.4 53084.1 

1984 340.3 115804 

1985 219.3 48092.4 

1986 430 184900 

1987 175.7 30870.4 

1988 365.4 133736.4 

1989 195.9 38376.8 

1990 382.6 146382.7 

1991 462.2 213628.8 

1992 146.7 21520.8 

1993 166.6 27755.5 

1994 288.8 83405.4 

1995 454 206116 

1996 238.9 57073.2 

1997 252 63504 

1998 254.9 64974 

1999 216 46656 

2000 213.9 45753.2 

2001 340.9 116212.8 

2002 203.6 41452.9 

2003 381.1 145237.2 

2004 274.4 75295.3 

2005 213.8 45710.4 

2006 304.2 92537.6 

2007 309.7 95914 

2008 261.4 68322.9 

2009219.448136.3 
2010150.522650.2 
2678855.9 8708.5 א 

אWאאאאF1KE 
 

אאW 
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=  × 100 = 8708.5 = 2678855.9 X = ∑ =  8708.531  
X = 280.9 

=  = =  ∑ ∑− 1  = 2678855.9 − 2446386.231 − 1  = 232469.730  = 7748.9 =  √7748.9 = 88.0 =  88.0280.9 × 100 = 31.3 
אאWCV Z31.3K٪ 

אאאא
אאF1E،Wאא

אK 
אאW 

אאאא{
אאאאאאאא
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{אאאאא{

אא{אא
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אאאאאא
א{אאאאא

אאK 
אאאFE

אFאKE 

אF1EK=   
YZאאK 

PZאא?K? 
TZאאאא?K? 

10ZK 
PZ281.4TZ20.8K  =  + 10 =

אאא??אאK 
F4E 

אא
א?א? 

 

אא אאא 
5 א 
6–10 – 

11–20 – 
21–30 – 
30 א J 

אWא{א{אאאW1958KW306K 

                                                            
1א{אאא{W3{אאא{W1985{W377K 
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אאאאא9.1
??אאK 

 אאאאאאא1980 J
2010אאאאאK 

אאאאא
אאאא،אא

אא{אאאאW  =  ∑∑
a = y- _ bx- 
Y = a + bx 

W 
YZאא?אאK? 
XZאא?אאK? 
bZאFyEאFxEאאאK 
aZFyEFxאאאא

FxEFyKE 
NZאאאFxKE  ∑ZאאK  ∑ZאאK 
Zאא?אK? 
Zאא?אאK? 

אאFbEאFyEאFxEאא{
FbEאאFbE{
אFbEאFbE

אא{אFbE،אאא
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אHF0E،אאאא
אאא{אאאאא

FbE{FaE،אK 
F5E 

אאאא 
1980 J2010 

א אFyE אאx Y Yx X2 Y2 

1980 346.7 1 347 347 1 120409 

1981 362.6 2 363 726 4 131769 

1982 306.7 3 307 921 9 94249 

1983 230.4 4 230 920 16 52900 

1984 340.3 5 340 1700 25 115600 

1985 219.3 6 219 1314 36 47961 

1986 430 7 430 3010 49 184900 

1987 175.7 8 176 1408 64 30976 

1988 365.4 9 365 3285 81 133225 

1989 195.9 10 196 1960 100 38416 

1990 382.6 11 383 4213 121 146689 

1991 462.2 12 462 5544 144 213444 

1992 146.7 13 147 1911 169 21609 

1993 166.6 14 167 2338 196 27889 

1994 288.8 15 289 4335 225 83521 

1995 454 16 454 7264 256 206116 

1996 238.9 17 239 3824 289 57121 

1997 252 18 252 4536 324 63504 

1998 254.9 19 255 4845 361 65025 

1999 219 20 219 4380 400 47961 

2000 213.9 21 214 4494 441 45796 

2001 340.9 22 341 7502 484 116281 

2002 203.6 23 204 4692 529 41616 

2003 381.1 24 381 9144 576 145161 

2004 274.4 25 274 6850 625 75076 

2005 213.8 26 214 5564 676 45796 

2006 304.2 27 304 8208 729 92416 

2007 309.7 28 310 8680 784 96100 

2008 261.4 29 261 7569 841 68121 

2009 219.4302196570 900 47961 
2010 150.5311514681 961 22801 
2680409 10416 132734 8713 496  א 

אWאאאאא،אW2010K 
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 J  FbEאF1KE =  ∑×∑=  31 × 13231 × 1=  4114754322896=  −20689476880
b = -2.6 

אאאW2.6 J
אאK 
 J  FaEאF2E =  −=  871331 − 281.0 − 41.6= 322.6 

אאאאאא
K 
1 J אאWFaE،Z322.6K 
2 J אאWFyEFxKE =  871331 == 49631 = 1
W16אאאW1980،אא،
FyEFxEW1996W281.0{אאF2E

אאאאK 
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אאF2Eאא2.6א
אאK 
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אאאאא{אא

אאאאאאאא،
אאא،אאאא

אאאאא30אאאא
{אאא

אאא،אאאאא،
אאא،אאאא،אא

א،אK 
אאאאאא

אא،אאאא
אאK 

אאאאא،אא
K 

א 
אאאאאאW 

1 J אאאאאאW1980–2010
א281K 

2 J אאאאאא
אאאK 

3 J אאאאאאאאא
אאאאאW2.6K 

א 
אאאאאאאW 
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1 J אאאאאאאאא
אאKאאאאאאK 

2 J אאאאאאאK 
3 J אאאאא،

אאאאאא،א
א،אאאאא

אK 
4 J אאאאאא

אאK 
5 J אאאאא،א

אאאא?א?אאא
אאא{אאא

K 
6 J אאאאאא

אK 
אאאKK 

1_א{אא{אאאאאאW
1993K 

2_א{אאא{אא{אאא{W1985{ 
3_א{אאא{א??W1997 
4_א{א{אאאW1958K 
5_א{אאW3{אW1998K 
6_،אאאW2010K 
 


