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—19A9) Baall Adliall o Aaaal o hall Jalall 4y gl el 1(Y) Jgaad

(mm) (Y4
Year | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Total
1989 | 3.7 | 112 | 869 | 0.3 05 | 02 ] 0.0 0.0 0.0 [0.001| 39.1 | 22.7 | 164.6
1990 | 69 | 552 | 196 | 169 | 0.1 | 0.0 | 0.0 0.0 0.0 1.0 49 |104 |115.0
1991 | 30.2 | 364 | 825 | 0.7 00 | 00 | 00 0.0 0.0 8.0 | 59.5 | 244 |241.7
1992 | 485 | 546 | 241 | 11 151 | 0.3 | 0.0 |0.001|0.001| 0.0 | 92.0 | 20.5 | 266.1
1993 | 52.7 | 186 | 249 | 112.1| 974 | 0.0 | 0.0 0.0 00 | 241 | 26.2 | 20.7 | 376.7
1994 | 38.0 | 24 22 10 |0.001| 0.0 | 0.0 0.0 0.0 | 11.1 | 66.7 | 34.9 | 206.7
1995 | 254 | 619 | 282 | 242 | 57 |115] 00 0.0 3.4 0.4 0.7 | 6.6 | 168.0
199 | 46.3| 109 | 766 | 3.6 | 19.2 | 0.0 |0.001| 0.0 2.0 1.2 8.2 | 5142194
1997 | 516 | 42 | 25.7 | 3.6 29 | 00 | 0.0 0.0 0.0 | 139 | 54.7 | 63.4 | 257.8
1998 | 699 | 173 | 172 | 7.9 3.2 | 0.0 |0.001| 0.0 0.0 0.0 |0.001| 6.8 |122.3
1999 |40.1 | 27.7 | 24 88 [0.001] 00 | 00 0.1 0.0 8.4 0.2 | 2351112
2000 | 26.3 | 2.2 6.9 44 | 109 | 0.0 | 0.0 0.0 |0.001| 19.7 | 25.1 | 57.1 | 152.6
2001 | 238 | 258 | 29.8 | 240 | 71 | 0.0 | 0.3 0.0 1.1 0.3 | 13.0 | 29.5 | 154.7
2002 | 31.2| 88 | 489 | 219 | 46 | 00 | 0.0 0.0 00 | 258 | 254 | 448 | 2114
2003 | 38.0| 350 | 193 | 152 | 3.0 | 0.0 | 0.0 0.0 0.0 39 | 46.3 | 76.3 | 237.0
2004 | 446 | 718 | 06 | 361 | 144 | O 0 0 0 |0.001| 7.3 |14.3]189.1
2005 | 42.7 | 545 | 25.0 | 0.0 38 | 0.0 | 0.0 0.0 | 152 | 0.001 | 0.001 | 1.0 | 142.2
2006 | 62.1 | 116.8| 0.0 | 688 | 280 | 0.0 | 0.0 0.0 00 |181 | 1.0 | 1833131
2007 | 399 | 441 | 79 | 225 | 57.0 0 0 0 0 0 0 1.7 | 1731
2008 | 26.9 | 24.0 | 408 | 0.0 00 | 0.0 | 0.0 0.0 [ 0.001| 11.0 | 11.0 | 20.1 | 376.7
2009 | 245| 46 | 208 | 234 | 00 | 00 | 0.0 0.0 | 4400 | 328 | 37.5 | 28.0 | 176.0
AVG. | 36.8| 356 | 29.1 | 198 | 13.0 | 0.6 | 0.0 0.0 1.2 8.6 | 247 | 27.4]196.8
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—19A4) 3aall Adlial) cy S5 ddaaal (g shaall JaBlidll 4y el Y drall 1(Y) Jgand)

(mm) (Y.« 4
Year | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total
1989 | 7.5 | 120| 104 | 1.5 | 0.001 | 0.0 0.0 0.0 0.0 1.9 |100.7 | 19.0 | 246.6
1990 | 56 | 584 | 279 | 93 | 26 0.0 0.0 |0.001| 0.0 0.7 1.3 | 9.3 | 115.1
1991 |279|47.1| 618 | 2.1 | 0.001 | 0.0 0.0 0.0 0.0 | 458 | 27.4 | 16.8 | 228.9
1992 | 36.6 |415| 155 | 7.1 | 33.2 [ 0.001| 0.0 0.0 0.2 0.0 | 75.2 | 72.7 | 282.0
1993 | 458 |29.7| 6.8 [541| 75 0.0 0.0 0.0 0.0 | 222 | 19.2 | 12.7 | 198.0
1994 | 370|169 | 112 | 45 | 28 0.0 0.0 0.0 |0.001| 27.6 | 754 | 62.5| 237.9
1995 | 27.3|730]| 565 [332| 14 1.0 0.0 0.0 3.8 0.1 02 | 49 | 2014
1996 |68.6| 29 | 80.8 |11.8| 123 | 0.0 0.0 0.0 0.6 0.3 0.5 | 2532031
1997 |33.1]29.1| 165 | 6.4 | 133 | 0.0 0.0 0.0 0.0 43 | 82.2 | 59.1|244.0
1998 |56.6 | 104 | 45 | 6.0 | 26 0.0 |0.001| 0.0 0.0 0.0 00 | 3.2 | 833
1999 |11.11480| 20 | 7.2 | 0.0 0.0 0.0 0.0 0.0 | 12,7 | 0.001 | 28.4 | 109.4
2000 | 25.1| 1.1 | 6.2 |10.7| 5.9 0.0 0.0 0.0 |0.001| 243 | 27.2 | 66.2 | 166.7
2001 |49.2130.1| 301 | 99 | 125 | 0.0 |0.001| 0.0 |[0.001|0.001| 19.5 | 28.8 | 180.1
2002 | 33.3| 7.0 | 39.9 | 19.7|0.001 | 0.0 0.0 0.0 |0.001| 19.3 | 27.3 | 30.8 | 177.3
2003 | 149| 32 | 9.0 | 10 | 26 0.0 0.0 0.0 0.0 12 | 240 | 416 | 126.3
2004 | 548|463 | 01 |146| 31 0.0 0.0 0.0 0.0 1.4 55 | 9.3 |135.1
2005 | 458|325 335 | 34 | 31 0.0 0.0 0.0 15 |0.001|0.001| 1.7 | 121.5
2006 | 41.3|85.4/0.001|315| 105 | 0.0 0.0 0.0 0.0 12 0.4 |15.8196.9
2007 | 499|285| 59 [260| 15 0.0 0.0 0.0 0.0 0.0 0.0 | 2.0 | 1138
2008 | 309|198 178 | 0.0 | 0.0 0.0 0.0 0.0 55 | 61.8 | 16.3 | 6.7 | 158.8
2009 | 17.0| 28 | 284 | 98 | 0.0 0.0 0.0 0.0 20 | 199 | 224 | 9.4 | 111.7
AVG. | 343|312 | 266 | 128 | 55 0.0 0.0 0.0 06 | 122 | 25.0 | 25.1 | 173.2




Yoy (V)asel —(V)alaal daalal) cilad jall — eSS dzala ddaa

(Yo A=19A4) aall Laliall cuy S5 ddanal 3 ) ) dg pal 4y gl e ) 1(£)J gaad
(p)

Year | Jan | Feb | Mar | Apr | May | June | July | Aug | Sep | Oct | Nov | Dec

1989 | 6 | 9.8 | 16.6 | 253|303 | 33.7 |373|363|31.2|252|16.2| 9.1

1990 | 7.1 | 103156211289 |333 | 37 | 344|313 |246 175|111

1991 | 8 98 | 154 1231|265 | 341 | 354|342 |306|245|16.8 | 8.9

1992 | 56 | 7.7 | 11.8 199|257 | 324 | 343|352 306|238 |14.7| 81

1993 | 7.3 | 93 | 146|206 | 259 | 32.6 | 36.5 | 358|315 | 255|138 | 115

1994 1109|113 |16.8 | 247|289 | 332 | 355|345 32 |257|149| 7.3

1995 | 99 |12.1/16.1 208|299 | 333 | 352 (355|305 | 24 | 152 | 9.8

1996 | 10.2 126 | 14.6 | 20.9 | 30.3 | 334 |38.1|365| 31 |23.7|172 131

1997 | 95 | 85 125 ]20.6 | 29.6 | 345 | 35.7|335|30.1|249|16.1|10.7

1998 | 79 | 105|147 | 227 | 29 36 | 378|383 | 32 |[25.2]19.2 128

1999 |11.1] 13 |16.8 227 30.1 | 344 |36.8|37.2|31.2 252|159 | 11

2000 | 8.2 [109| 15 [ 244|288 | 33.5|39.2 373309229 158105

2001 | 9.7 | 12 | 159|236 | 295 | 34 38 1273|311 ]241 155|108

2002 | 84 |126 (172 | 21 | 281 | 339 |37.3|353|321|265|156]| 9.3

2004 1105|113 (178|214 | 278 | 338 | 371|352 |321|26.7|158]| 8.2

2005 | 8.9 [10.1]16.3|23.7]28.2 | 32.9 | 36.9 352|309 241153135

2006 | 88 [ 126|178 221|294 | 364 | 36.7 384 |316| 30 |14.7| 85

2007 | 7.7 [11.8]16.2 203|323 | 351 |371]369| 33 |26.7|165] 9.9

2008 | 6.2 [109| 20 | 25 | 28.2 | 344 | 368|374 |32.8|244 165|104

av 85 1109|159 ]223| 288|339 | 368 |355|314|251|16.010.2

9




Yoy (V)asel —(V)alaal daalal) cilad jall — eSS dzala ddaa

(Yo o A=14AR) Baall AAL o Aasal 5 jal) Aol &y ,edd cifnall () Jgaad

()

Year

Jan

Feb

Mar

Apr

May

June

July

Aug

Sep

Oct

Nov

Dec

1989

6.3

9.7

16.5

24.7

29.2

32.4

36.1

34.8

29.9

24.4

15.8

9.1

1990

7.1

10.3

16.3

20.9

28.3

33.1

36.5

34.2

30.8

24.1

17.5

11.2

1991

8.8

9.4

15.6

22.8

26.4

33.4

35.2

34.2

30.3

24.2

16.9

9.3

1992

5.9

7.7

11.9

19.7

25.2

32.1

34.2

34.7

30

23.3

14.6

8.3

1993

7.7

9.6

14.3

20.1

24.9

32.1

35.9

32.6

30.7

24.8

14

11.7

1994

11

11.3

16.6

24.1

28.6

32.9

35.3

34.2

31.4

25.2

15.1

7.4

1995

10.2

12.3

16.2

20.6

29.4

33.1

34.6

34.6

30.1

23.2

14.9

9.7

1996

10.2

12.7

14.6

20.3

29.4

32.8

37.5

35.6

30.4

23.2

16.5

13.1

1997

9.7

8.5

12.3

20.2

29

33.6

35.2

33.1

29.5

24.2

16.2

10.7

1998

79

10.6

14.7

22.2

28.4

35.6

37.3

37.3

31.6

24.4

19

12.7

1999

11.1

12.9

16.8

22.6

29.9

34.1

36.5

36.6

30.7

24.8

155

11.2

2000

8.3

11

15

24.1

28.8

33.3

38.5

36.4

30.3

22.7

15.8

10.7

2001

9.7

12

18.4

22.6

271.7

33.3

36.3

36.8

31.5

24.7

15.2

12

2002

8.6

12.7

17.4

21

28.2

33.8

37.4

36.6

30.9

23.7

155

11.4

2004

10.7

10.8

17.7

21

27.4

32.9

35.7

34.8

31.4

26.6

15.9

8.6

2005

9

10.5

16.2

23.1

28.2

32.7

35.8

34.2

30.5

24.2

16.1

14.2

2006

9.5

13.2

18.1

22.5

28.9

35.2

35.8

37.2

30.8

25.9

15.3

8.6

2007

8.2

12.1

16.9

21.1

31.3

35.2

37.4

36.5

33

26.5

17.3

9.6

2008

6.9

11

20

25

28.3

34.1

35.8

37

325

25.2

17.8

11.8

av

8.8

11.0

16.1

22.0

28.3

335

36.2

35.3

30.9

24.5

16.0

10.6

(mm) (Y++4-14A4) Baall (piihaaall 5 aall Jablid) Jana 3(7) Jgandl

Year

Jan

Feb

Mar

Apr

May | Jun

June | Aug

Sep

Oct

Nov

Dec

Total

1989

5.6

11.6

95.45

0.9

0.25

o
[N

0

0.95

69.9

20.9

205.6

1990

6.25

56.8

23.75

13.1

1.35

0

0.85

3.1

9.85

115.05

1991

29.1

41.8

72.15

1.4

0

0

26.9

43.5

20.6

235.3

1992

42.6

48.1

19.8

9.05

24.2

o

ol

o
-

0

83.6

46.6

274.05

1993

49.3

24.2

15.85

83.1

52.5

23.2

22.7

16.7

287.35

1994

375

20.5

16.6

7.25

14

19.4

71.1

48.7

222.3

1995

26.4

67.5

42.35

28.7

3.55

»

(63}

0.25

0.45

5.75

184.7

1996

57.5

6.9

78.7

7.7

15.8

W

0.75

4.35

38.4

211.25

1997

42.4

35.6

21.1

5

8.1

9.1

68.5

61.3

250.9

1998

63.3

13.9

10.85

6.95

2.9

0

0

5

102.8

1999

25.6

37.9

2.2

8

0

10.6

0.1

26

110.3

2000

25.7

1.65

6.55

7.55

8.4

22

26.2

61.7

159.65

2001

36.5

28

29.95

17

9.8

o

o
(S}

0.15

16.3

29.2

167.4

2002

32.3

7.9

44.4

20.8

2.3

22.6

26.4

37.8

194.35

2003

26.5

M

14.15

8.1

2.8

2.55

35.2

59

181.65

2004

49.7

59.1

0.35

25.4

8.75

0.7

6.4

11.8

162.1

2005

443

43.5

29.25

1.7

3.45

[ee]
(82}

0

0

1.35

131.85

2006

51.7

101

0.0

50.2

19.3

15.1

0.7

17.1

255

2007

44.9

36.3

6.9

24.3

29.3

olo|lw|lo|olo|n|o|lo|olo

0

0

1.85

143.45

2008

28.9

21.9

29.3

0

0

2.75

36.4

13.7

13.4

267.75

2009

20.8

3.7

24.6

16.6

0

3.2

26.4

30

18.7

143.85

AVG.

355

334

27.82

16.3

9.23

w|olo|ojolo|lo|o|lo|o|o|o|o|o|o|n|o|olin|o|olf:

o

(=S
o

0.95

10.4

24.8

26.3

\A0’~

Y




(°a) (Yo A=13A8) Baall gihaall 3 ) ol 4o o Jaa 1(V) Jota

Yoy (V)asel —(V)alaal daalal) cilad jall — eSS dzala ddaa

Year | Jan | Feb | Mar | Apr | May | June | July | Aug | Sep | Oct | Nov | Dec

1989 | 6.15 | 9.75 | 16.55| 25 |29.75|33.05| 36.7 | 35.55|30.55| 24.8 | 16.0| 9.1

1990 | 7.1 | 10.3 |1595| 21 | 28.6 | 33.2 |36.75| 34.3 | 31.05|24.35|17.5| 11.15
1991 | 84 9.6 | 155 |22.95|26.45|33.75| 35.3 | 34.2 | 3045 (2435|169 | 9.1

1992 | 5.75 | 7.7 |11.85| 19.8 | 25.45|32.25|34.25|34.95| 30.3 | 2355 |14.7| 8.2

1993 | 75 | 945 |14.45|20.35| 254 |32.35| 36.2 | 34.2 | 31.1 | 25.15|13.9| 11.6
1994 | 1095 | 11.3 | 16.7 | 24.4 | 28.75|33.05| 354 | 3435 | 31.7 |25.45|15.0| 7.35
1995 | 10.05 | 12.2 | 16.15| 20.7 | 29.65 | 33.2 | 349 | 35.05| 30.3 | 23.6 | 15.1| 9.75
1996 | 10.2 | 12.65| 14.6 | 20.6 | 29.85| 33.1 | 37.8 | 36.05| 30.7 | 23.45|16.9| 13.1
1997 | 9.6 85 | 124 | 20.4 | 29.3 | 34.05|35.45| 33.3 | 29.8 | 2455 | 16.2 | 10.7
1998 | 79 |1055| 14.7 | 2245| 28.7 | 358 [37.55| 37.8 | 31.8 | 24.8 | 19.1|12.75
1999 | 11.1 |1295| 16.8 |22.65| 30 |34.25|36.65| 36.9 |[30.95| 25 |157| 11.1
2000 | 8.25 | 1095| 15 |24.25| 28.8 | 334 |38.85|36.85| 30.6 | 22.8 | 15.8 | 10.6
2001 | 9.7 12 | 17.15| 23.1 | 28.6 | 33.65|37.15|3205| 31.3 | 244 | 154 | 114
2002 | 85 |1265| 173 | 21 |28.15|33.85|37.35|3595| 315 | 25.1 |15.6 | 10.35
2004 | 10.6 | 11.05|17.75| 21.2 | 27.6 |33.35| 36.4 | 35 |31.75|26.65|159| 8.4

2005 | 8.95 | 10.3 | 16.25| 23.4 | 28.2 | 32.8 | 36.35| 34.7 | 30.7 | 24.15 | 15.7 | 13.85
2006 | 9.15 | 12,9 | 17.95| 22.3 | 29.15| 35.8 | 36.25| 37.8 | 31.2 | 27.95| 15.0 | 8.55
2007 | 7.95 | 11.95|16.55| 20.7 | 31.8 | 35.15|37.25| 36.7 | 33 | 26.6 |16.9| 9.75
2008 | 6.55 | 10.95| 20 25 [28.25|34.25| 36.3 | 37.2 |32.65| 248 [17.2| 11.1
AVG.| 87 | 109 | 16.0 | 22.2 | 286 | 33.7 | 36,5 | 354 | 31.1 | 248 |16.0| 104

:(Thornthwaite Method, 1948) < ¢ ) 6 44, )l

OS5 i pall 3 a5 8 ) jall A ol Ay Hedl) Y amal) aladind 48 Hlall 038 (el
LS SN il = Al any g (Kijne, 1974) Gucdll g sl (5 5l Jandll il 5

PE = 16{%}
12
1=>i
1

T s
==
-

a=0.0161+0.5
Aela (V7) ia el Logs (T4) Lt 8 (oe) eI w2l :PE :) 3
-(7) (Heat Index) s sadl 3 ) )all da 50 Jalas |
(5) el 5 pal ds 5o Jalaa 1
<ulh g
A sl lan il e gena (3) e ol sedl 5 a da Jaea s T

qy




Yoy (V)asel —(V)alaal daalal) cilad jall — eSS dzala ddaa

PE. =k x PE
el (ol Sl —mu Al :PE,

Jsral Baa¥ el JS i jal) i s ) 4 (PE) (el s — Al o Caaa N
S rall el G aa gl s Qi (el 7 shaad) Cileli CBEAY @lld g (A-Y)
O SAIL sl (e (Kijne, 1974) 4 suad) mii — Al af o 43l 53l (uSas g3l
Ll 5 (Y7,0) oslam ¥ a5 el s ol o PE slagl alall dlaled) Gadai 3s0a
¢ pilie <G PE o Ll (e Sy (3 ¢(2-Y) Jsaad) alasiud (K W jslad xie

(V0 =Y) Jsaall e by adl s jal jedl) cDldad) 2 slay

OF g g A8y phy Gguaal) Galsl) @i A (K) gussall Jalaa ad :(A) Jgaa
(Kijne, 1974)

Lat. | vd | bld | 3 | gl | JW | Oluia | Jsa | o | JeW | Ve | Ya | e
0 [1.04] 94 [1204]1201 204 1.01 [1.04]1.04]1.01]1.04[1.01]1.04
5 1.02| 93 (103|102 |106| 103 |106|1.05|101]1.03| .99 |1.02
10 |1.00| 91 | 103|103 |108| 1.06 |1.08|107|1.02|102| .98 | .99
15 | 97 | 91 [1.03| 104 [111] 108 [1.12]1.08|1.02]1.01] .95 | .97
20 | 95 | 90 [1.03]1.05 [1.13] 1.11 [114[111[1.02]1.00] .93 | 94
25 | 93 | 89 [1.03]1.06 [1.15] 1.14 [117 112 ]1.02] 99 | .91 | .91
26 | 92 | 88 [1.03]1.06 [1.15] 1.15 [117 112 [1.02] 99 | .91 | .91
27 | 92 | 88 |1.03]1.07 [1.16] 1.15 [ 118|113 [1.02] .99 | .90 | .90
28 | 91 | 88 [1.03]1.07 [1.16] 1.16 [ 118 |1.13[1.02] .98 | .90 | .90
29 | 91 | 87 [1.03]1.07 [1.17] 1.16 [ 119|113 [1.03] .98 | .90 | .89
30 | .90 | 87 [1.03]1.08 118 117 [1.20[1.14[1.03| .98 | .89 | .88
31 | 90 | 87 [1.03[1.08 118 118 [1.20[1.14 [1.03| .98 | .89 | .88
32 | 89 | 86 [1.03]1.08 119 119 [1.21[1.15[1.03| .98 | .88 | .87
33 .88 | .86 103|109 |119| 120 |122|115|103| .97 | .88 | .86
34 | 88 | 85 [1.03]1.09 [1.20] 1.20 [122|1.16[1.03] 97 | .87 | .86
35 | 87 | 85 [1.03]1.09 [1.21] 1.21 [123|1.16[1.03] 97 | .86 | .85
36 | 87 | 85 |1.03]1.10 [1.21] 1.22 [124|116[1.03] 97 | .86 | 84
37 | 86 | 84 [ 103|110 [1.22] 1.23 [125|117]1.03] 97 | .85 | 83
38 | 85 | 84 [1.03]1.10[1.23] 1.24 125|117 [1.04] 96 | .84 | 83
39 | 85 | 84 [1.03]1.11[123] 1.24 [126|118[1.04] 96 | .84 | 82
40 | 84 | 83 [1.03] 111 [124] 125 [127]1.18[104] 96 | 83 | 81
41 | 83 | 83 [1.03]1.11[125] 126 [127[1.19]104] 96 | .82 | .80
42 | 82 | 83103112 [126] 127 [128]1.19[104] 95 | 82 | .79
43 | 81 | 82 [1.02]112[126] 128 [129]1.20[104] 95 | 81 | .77
44 | 81 | 82 [1.02]113[127] 129 [130]1.20[104] 95 | 80 | .76
45 | 80 | 81 [1.02]1.13[128] 129 [131]121[104] 94 | 79 | 75
46 | 79 | 81 [1.02[1.13[1.29] 131 [132|122[1.04] 94 | 79 | 74
47 | 77 ] 80 [1.02] 114 [130] 132 [133]1.22[104] 93 | .78 | 73
48 | 76 | 80 [1.02] 114 [131] 133 |134[123[105] 93 | 77 | 72
49 | 75 | 79 [1.02] 114 [132] 134 |135[124[105] 93 | 76 | 71
50 | 74 | 78 [ 102115 [1.33] 1.36 [137|1.25[1.06] .92 | .76 | .70

q¢



Yoy (V)asel —(V)alaal daalal) cilad jall — eSS dzala ddaa

pd (e JSdy Ay gunall g o (Y1,0) <30 Al daal ALEAY PE a8 :(4) Jsxad
(Kijne, 1974) ¢e (T)
T(C) | PE (mm) | T(C) | PE (mm)
265 | 1350 | 325 | 1753
270 | 1395 | 330 | 177.2
275 | 1437 | 335 | 1790
280 | 1478 | 340 | 1805
285 | 1517 | 345 | 1818
290 | 1554 | 350 | 1829
295 | 1589 | 355 | 1837
300 | 1621 | 360 | 1843
305 | 1652 | 365 | 1847
310 | 1680 | 37.0 | 1849
315 | 1707 | 375 | 1850
320 | 1731 | 380 | 1850

a0



Yoy (V)asel —(V)alaal daalal) cilad jall — eSS dzala ddaa

(Kijne, 1974) ¢& (3) (i) s ) Al Jalaal) ad () +) Jgaad)
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(Groundwater Recharge) :gagall & glad J<t 48 o) oloall 4305 ala ks
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Yoy (V)asel —(V)alaal daalal) cilad jall — eSS dzala ddaa

i hsal sluadl A3a5 aie 3ad piaws N L AT Ul Ablal A3 sall Alalaal A )
Pk LS55, sSaa claladl ¢ s e gl JSV Liadl (GF)

e Lgijliay il aiim Al & ey elS) i Al Gllua o) jal axy 1A g UARY
& sana s 5 5 el (5 gl e 3ol 3 s &5 ey s el (5 slaall Jaild) <Y s
) s— WS il 3ol 50 & e Jlae o) 0 (V) -) disan ey sindl Al 50l 30
.eSA(i/\,-L\

zo—b sy Ml @l asee Jasd A e Ak asa g Uil 138 Caay o S
Dae¥) slse Jalial Ja i€ Aagall o gLl g laill 1a o g k) Jald) GuaS (e i
paxd llyy Al gean Gmgadl 138 3 Q8 S Ay il Aysh )y o) Y] LA A sad) olidd) (6 s )
e aaall e e DY) amy 5 monl) aa b calall s el ol Aale il il
i Jial) o 305 (Mg aadanl) (il sal 3 agilie gl sl e A el il )
coaial) (YooY canall) 5 (Yror ol e aaebiais il jal dalall il gl 48 )
Voo sl (sl s A ) e s Vo g LAY A sllaall slaal) S o) s (Y00 Y
Al _S3 3 LS s (Y0) Jolain ¥y S o (s (8 4Gkl 38 (Bee o) Ly ol
Jafe s laie o(ale YO) o el 13 8 B 5 g Lt 4 sl oluall ke )8
b LS A gal) o) 430

WS= 48.61 mm
Gr % = (WS/P)*100 = 26.27 %

Gy S s 8 sl ol 3l il g kel Tl olie 0 %26 N sa
il W AL gl Sa) o (e it il oliall S e Slmd 1a LA g Uaill ie
SO LS mgal) Jlad el ) dpall y e Sibaal aall Ggeall sl (e Jualal

-(Al-Kaisy, 1995)
slaall A aS () (gl pu VO oa & il e Jare ) pladl) 138 Ciay o 0 B g Uadl)
Vo) sa 4 A sall oliall iy sial Jalanl) dplee Sigand o i€ 6 dall 128 ¢ LAY 4 lladl)
¢l yal 235 (WS = Gr + SM )il dapall e 5SSl (=ild) i o ol (oo
ity ALl 5ol 3 ke o) s (VY=Y) Jsandl BaaY il 4331 sally Aalal) il
8 5al olaall il gisn I (5 tadl) Jalad) olse Jalaly pransi dm b g pde (sl ale (1)
LS Logad 4 il (ailiad y dlaw Jilal @l (C 5 B) cpelhdll o canny zland) g
oA b da) Om ey Adlaiall 8 48 el olall 0 ga s o) V) clld 3 LAY i

v



Yoy (V)asel —(V)alaal daalal) cilad jall — eSS dzala ddaa

ssiall idan e ol olaall o3 @ jady (4 a) agee b L haae 5 g Uk (3lie
olaall &0 j0 as gl dsmgaae s (Vo) e oAl oill) Aol dadaial 438 53
Lot a5 sal) 13g] bl aacS jUaa¥) olie (he g e o iy dilaiall & 4 sl
L slady A il b ) by AL (Y o) e o5 AT oandl)  Liad oS
sadl dlalY Aglas 8 (ale 1AC) Al alad) (5 siadl Jarall (g aall Jadliall (5 gindl el
Al e 2ic 5 o(p)sSAal) e laill 8 48 sl slaal) Gl gl (5 pdaall Jadlud) slae Jadis o
(%£7 ) s Jidigodle) Sl Janal) jslai il i (4) Glin o 2255 83 524
il Alee by oY 4l W5 LEY) e 2y La g (Y Y=Y) Jsand) BaaY 28 5all 500 e
Gl g A8kl 453 sl clilin o) ja) die 3 ) jall da 0 peaied L) Alad) Gl il 5 sSaal
il 555K gl & et i amall 5 dalall 3y pel) NV ar) (u SY (58 25a g pda]
A(+,Y) 353 ( Median) sl das
LAV ool 5 Sl @ audl e akieYU C 5 B (e hasll lall 30l 3l clus aay g
& siall (5 ylaall i) Jara (e (ale Y4,27) Lo jlsia 50l Jsmmn it (V€-Y) Jsaal
Jrsal il Ayl (Sl s VO Lglae Jare A0 cuda faay ol (YEY,T4) AU
st e B g Uil A sad) laall £an Jane g &y gid) Al 500 30

WS = Gr =29.93 mm

WS % = Gr % = (WS/P) * 100
=12.34 % from P

Cial gl LA L) AN Jeant 8 ) Gl els Jlie) s Y1 s 138
Al (g i) Janall (550 A Lm0 oS5 A 5ll (5 el e gl 3y
P Al o) A (e s (WS) Jlaie of g laill 138 Caay (g il : C g Uall)

WS =Gr+ SM + Sr
J a4l s s laa (surface runoff) bl Jadl paie o oSlel Astaall (e Jaad,
e—Le Vo B gladll (o a8 88 4y il Ay ha )y dad 081 (msal) (e g Uadll 13g] ans
Ll bS5 5 A Sl L g Ul 13 laolaie) Say 30
Ly s i (SOGREA, 1983) 48 i \ghiadie] dmaa s dipa ollia 2aall 138 oy
b Al il e Gapall oy aidiall (e el 3lalic

Sr=0.168 (P-180)
P: Annual Rainfall in (mm)

aA



Yoy (V)asel —(V)alaal daalal) cilad jall — eSS dzala ddaa

Ll & sane slad sp dilaiddl 4 adaudl Judl $ia3 Jayd o) odlel dapall (e Jaady
p ol WS dagl)

Sr=0.168 (242.39 - 180)

=10.48 mm

£.YY % from P

aladl (5 sl Jaeall e ) il (5 i) (g kel Bl & sane (30 % 4 s

a8 Cay el 380 a8 53 A3l AL 500 Aagdl) 38 ) V) . adans o 52 ale ((VAO)

A€ (%V) Apall slaic) Koy ldie Al 45,0 g gy M 6 el A dals Glail

s Bhlial (Yo oV asal) laadicl A5 g siad) 5 k) Ll e adudl Jall

e ball Gasa e e Lelan (a3 3 Al sl s 5 sk daaa i s Y1 o

LS A agill 0585 baaicled Lin o) gm 5 Ll pe 55 38 1olial Adlad) ) o)) Al (i 3

Sr=0.07* P

=16.96 mm
Vo dadll el Al (s sl Janall a3 il sl 3ol 30 Jaae il sau
Fandl) (585 o) £-Y) Jsand Bay C gLl 6 il s Lty laieS Liad ale
;IS gl olial) 3l sl

WS = Gr + Sr
29.93=Gr +16.96
Gr=12.97 mm
Gr% =5.35 fromP

il Jamall yslati il < giadl (5 sid) (g slaall LS £ gana 0 % 0,8 L a
.C gl b i sl sluall A3l Jalei ala (VAG) Alal

C I A gLl o msall dsid e i sl ol 3555 o (4l el 5 Sy 5 oD,
A 5 el DAY Lelac (s e (n ol 5l 038 gy il LSl V) 5 L
SUaill a6 sl b5 s sel) Gl Aalsy bl ol iy justi A sk Angund

A iga 5 C

a9



Yoy (V)asel —(V)alaal daalal) cilad jall — eSS dzala ddaa

(A) gUalll sie cy 85— am pagad Laliall Lulall 43 gall jualic :(VY) Jgaad
(Y++9-19A4) 3aall

L) P T PE K PEc AEt SM WS
(mm) | (c°) | (mm) (mm) | (mm) | (mm) | (mm)
‘& Yo, 6 | YEAN] Ao a [ av ] ATLYY | ve,e |

Yo YE,A [T, [ YV,39 ] AV [ Ye, Yo | Ye, Y0 | 4,80
14 YUY [ Ve, 6| 4,YA | 4,AT V,4A V,aA [YAYY ]
Yd yo,o0 Y O,AN | +,AA o,\VvY o,\Y Yo,« | Y&,0
bl YY,E [ Y, a Y Ev | A0 A,AQ AAS | Yo, | YE,00
B YVLAY [ V0,0 [ YV,99 [ ), oF | YALAY | YV,AY | YE,

Oad | VLY [ YY,Y [ Re,ee [ ), 0] VAl VLY [
I LYY [ YA [ Yo,V | N, Y | OYAY, e | 4,YY
Olusa | ¥y [yeyava, o]y YVe,A o)
9ad o) YL [ VALY LYY | YYo, ¥y | .,
< G | Yo, [YATLY Y] YaY,ea
Jsbd A0 YY) [ VTIA, [ Y, ] vy, ee | 4,0
gsaxall | YAQ,4 VYYV,VY £A,7)

(B) oelalll wie ey S5 — (a G gad AL dlall 433 sall ualis :(1Y) Jyaad
(Y++4-14A4) 35al (C)y

) P T PE K PEc AEt SM WS
(mm) | (c°) | (mm) (mm) | (mm) | (mm) | (mm)
e Vo, 8 | YA AS,A | AV | AYFY | Ye,f | o,

Yo Ye,A [ YT, [ YV,49 | AV | Ye, Yo | Ye,¥o | 4, g0
1d YUY [V, 4,YA | +,AT V,4A V,aA [ YAYY ] o,
ra vo,0 | ALY | 0,AA | AN o,\V o,V | £4,)
PR YY,e [ Ye,a Ve, ev | oA A,AQ M YYEY [
20 YVLAY [ YT, [ YV,39 [ ), % | YA,AY YV,AY | VY,
Oed | VLY [ YY,Y [ e, e [ ), 00 ] VAl VLY [YAY |
bl Y [ YALT[ Yo,V | ),Y | YAY, ¢ | 4,YY

-

Ol 7 Y,V | YV4,. \, ¥ YYE,A AN Ve v

S oY YL, [ YA [ Y,YY | YYo,¢Y | .,

ol vee [ Yo, [YAT,Y [V 0] YT, A9
Jdsbd A0 [ YY) [ YTA, Y, e | VY, .,40
gsaxall | VAS,. YYYY,VY




Yoy (V)asel —(V)alaal daalal) cilad jall — eSS dzala ddaa

sl Jarall olaii AN (ale) s laall JaBLull 4 giaddl g Ay gl c¥arall 1(V ) Jgand)
(Yeod =19A9) Baall fuidlial) cy 59 Al alad)

Year | Jan Feb | Mar | Apr | May | Jun | Jul [ Aug | Sep | Oct | Nov | Dec | Total

1989 | 56 | 116 |9545| 09 | 025 | 01| O 0 0 [095] 69.9 | 20.9 | 205.6
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2006 | 51.7 | 101 |[0.001| 50.2 | 193 | O 0 0 0 [151] 0.7 | 171 | 255

2008 | 28.9 | 219 | 29.3 0 0 0 0 0 |275(36.4| 13.7 | 13.4 | 267.75
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Abstract

The Annual and monthly averages of rainfall and temperature of the tow tikrit and
baiji meteorological stations showed that the general annual rainfall is (185) mm. The
maximum rainfall is 35.5 mm in January and the minimum is (0.0) mm in august while
the general monthly averages of temperature ranging between (8.7 C° in January - 36.5
C”in july ). After calculating the potential evapotranspiration values PE by thornthwait
method then derive the values of water surplus WS in order to determined the amount of
water that permeates to the groundwater level for each zone in the basin. After the main
elements was selected depending by equations that has been developed for each zone as
follows : 26 % of rainfall permeates to replenish the groundwater in the basin when the
zone A lack o opportunity to allow infiltration of rainfall to the groundwater level for
both A and B zones are based on monthly averages of whole surveillance period ( 1989
— 2009 ). The soil moisture amount (SM) is 25 mm for the zone A and 75 mm for each
of A and B zones. When we search in the years that exceeds the general annual averages
of rainfall ( 185 ) mm, founded that there are (9) years beyond the mentioned averages
and account for about (43 %) of surveillance period where the general annual average
equal to (242.39) mm and maximum monthly average of the rainfall is ( 41.86) mm in
march and lowest average is (0.0) mm in july and august. Depending on these years
mentioned, the water surplus for both zones C and B , showed that an increase about (
29.93) mm from the average of annual rainfall equal to (242.39) mm and (12.34 %)
from the rainfall permeates to fed the groundwater in B zone. 7 % adopted as a surface
runoff from the rainfall equal to (16.96) mm and the ratio groundwater recharge in C
zone is equal to (12.97 ) mm. The variation in groundwater values of recharge along the
basin ( A,B and C) is only a reflection for the type and texture of the deposits on the
hand and varying depths, simple differences in topography and evolution of surface
water drainage especially in the western part of C zone on the other hand . while the
demonstrating convergence of inventories renewed values for the three zones although
they have different area and water depths pervasive in all of them but the justification
for this approach the increase in area of zones A , B and C, accompanied by decreasing
values of deep water permeates for each zone must be noted here that the opportunity to
renew stocks of ground water for both B and C amounting to 42 % of the prospect for
renewed stocks of water in the zone A as well as the presence of large quantities of
leaked water from the liquefaction and sewage water in zone A .



