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VR | S 0 o |

0.87 |1.04 | 0.51 | 0.49 | 0.53 | 0.51 | 0.56 | 0.49 | 0.50 | 0.50 | 0.2

1.36 | 1.71 | 0.65| 0.60 | 0.68 | 0.65 | 0.74 | 0.61 | 0.62 | 0.63 | 0.4

1.85 | 2.37/0.78| 0.71 | 0.83 | 0.78 | 0.92 | 0.72 | 0.74 | 0.75 | 0.6

2.35 {3.04/092|0.82098 092 |1.11 | 0.84 | 0.87 | 0.88| 0.8

2.84 {3.70/1.05/093 [ 1.13 | 1.05|1.29|0.95|0.99 | 1.00 | 1.0

3.33 |1437/1.19,1.04 | 1.28 | 1.19 | 1.47 | 1.07 | 1.11 | 1.13 | 1.2

3.83 {5.04|1.32|1.15|1.43 | 1.32|1.66 | 1.18 | 1.24 | 1.26 | 1.4

4.32 |5.70|1.46 | 1.26 | 1.58 | 1.46 | 1.84 | 1.30 | 1.36 | 1.38 | 1.6

4.81 [6.37|1.59|1.37 | 1.73 | 1.59 | 2.02 | 1.41 | 1.48 | 1.51 | 1.8

531 |[703|1.73 /148 |1.88|1.73|2.21 |1.531.61 |1.63 | 2.0

5.80 {770 1.86 | 1.59 | 2.03 | 1.86 | 2.39 | 1.64 | 1.73 | 1.76 | 2.2

3.33 |4.37/1.19|1.04 | 1.28 | 1.19 | 1.47 | 1.07 | 1.11 | 1.13 | Jaal

. b ol L) ) cddalaa AlaeWL Bl Jee (e 1 juadl)
: ubl T o D
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) dikaia bag GalaY bl Glual) pas il e, &l Juad)

(ps) Cloall (el 0145 (6-4) i

—j‘)éjgsd\}

<l g3l

— il (53

—_— Bl il

s gl
js.ﬁm o~ Lﬁd‘}
é\.u\ L._SJ‘}
s s
UAJJJS Lﬁd\}

9.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00
- 1.00

T T T T T T T T O-OO

22 2

18 16 14 12 1 08 06 04 0.2

(6-4) Jsx> e AL Balll Jae 1 jradl)

(Aelu) Gl bl Ga) (7-4)dse>

s

HUSR

St

&=
$Siha

Pa | Do e | 4L | an b | cr

20.84

24.98

12.24

11.66

12.61/12.25]13.40|11.7611.96 |12.02| 0.2

32.67

40.97

15.48

14.32

16.21 1 15.5017.7914.52 11492 |15.04| 0.4

44.51

56.95

18.73

16.99

19.82118.75|22.19|17.28|17.88 |18.07| 0.6

56.34

72.94

21.97

19.65

23.42 | 22.00 | 26.59 | 20.04 | 20.83 | 21.09 | 0.8

68.18

88.92

25.21

22.31

27.03[25.25|30.99[22.80[23.79(24.11| 1.0

80.01

104.90

28.45

24.97

30.63|28.51 | 35.38 | 25.56 | 26.7/5 | 27.13| 1.2

91.85

120.89

31.69

27.63

34.24131.76 [ 39.78 [ 28.3229.71 |30.15| 1.4

103.68

136.87

34.94

30.29

37.85135.0144.18 | 31.09 |32.67|33.17| 1.6

115.52

152.85

38.18

32.96

41.45 | 38.26 | 48.58 | 33.85|35.63 [ 36.20 | 1.8

127.35

168.84

41.42

35.62

45.06|141.51 |52.97 | 36.61|38.58 | 39.22| 2.0

139.19

184.82

44.66

38.28

48.66 | 44.76 | 57.37 | 39.37 |41.54 (4224 | 2.2

80.01

104.90

28.45

24.97

30.63 |28.51 | 35.38 | 25.56 | 26.75 | 27.13 | Jaxall

oyl guu&'\ o)y Al Ao alaeWh Balld) Jae (e 1 jaadl)
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A dahia glag palpnd bl Gloall aas a8 &l Juad)
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Db Gl e e isaie e ) deasll cadad) gl lgaling ) dpiadl 5l
=L Asled) PUa 0 dle Jsaan) (Sasg ¢l A5 8 madilly HUadY) il

Tm (M = (2/3) Tb(™
=0l
(Aol abacdl Glyall syl ¢ ) 5ae =Tm™
(Aol Pl ol (a3 =Tb
Al dad =(2/3)

ol 1233 (8-4) dyaall (2 leadlis (DIS omy Ayl daaie nlsal e odlel Alilel) s an,
daaling duie) B lefy (5S8e pa) s 8 ely(3.89) 2 £l GLall lealing duia) 52
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LAl dahaia by Galsa¥ oAbl Gloall aan paf e &l Juad)
(dolu) bl liall il g Y 52a (8-4) Jos
oudsis | sum | sl | T o > adliy | &b | Al | g8 | Ct
. . $Sa Dl
6.95 | 8.33 | 4.08 | 3.89 | 4.20 | 4.08 | 4.47 | 3.92 | 3.99 | 4.01 | 0.2
10.89 |13.66 | 5.16 | 4.77 | 5.40 | 5.17 | 5.93 | 4.84 | 4.97 | 5.01 | 0.4
14.84 | 18.98 | 6.24 | 5.66 | 6.61 | 6.25 | 7.40 | 5.76 | 5.96 | 6.02 | 0.6
18.78 |24.31| 7.32 | 6.55 | 7.81 | 7.33 | 8.86 | 6.68 | 6.94 | 7.03 | 0.8
22.73 |29.64 | 8.40 | 7.44 | 9.01 | 8.42 |10.33| 7.60 | 7.93 | 8.04 | 1.0
26.67 | 34.97| 9.48 | 8.32 [10.21| 9.50 |11.79| 8.52 | 8.92 | 9.04 | 1.2
30.62 | 40.30 | 10.56 | 9.21 |[11.41|10.59 [13.26 | 9.44 | 9.90 |10.05| 1.4
34.56 | 45.62|11.65|10.10 | 12.62 | 11.67 | 14.73 | 10.36 | 10.89 | 11.06 | 1.6
38.51 | 50.95|12.73|10.99 | 13.82 | 12.75|16.19|11.28 | 11.88 | 12.07| 1.8
42.45 | 56.28 [13.81 | 11.87 | 15.02 | 13.84 | 17.66 | 12.20 | 12.86 | 13.07 | 2.0
46.40 | 61.61 | 14.89 | 12.76 | 16.22 | 14.92 | 19.12 | 13.12 | 13.85 [ 14.08 | 2.2
26.67 |34.97| 9.48 | 8.32 [10.21| 9.50 | 11.79| 8.52 | 8.92 | 9.04 | Jual

(Kasg cdphall dbaalall day jaslall dacag U s3sall adacd) Glyal) Lgaling ) Luia3l 5]

Td™ = (2/3)Tb™

. I olys Xl & WY B cddalaa Aaie YU Aalll Jae e 1 jradll
< o (R Ey )

ahud) Gladl an)al) (aliddy) sa-6-4

—:(Daa) doledd) DA e dole Jguanll

POl

Alsilan G5l Casin) Ol M o5 pmon b ) Clall paa il il el s 2 3 ol !
437 a0 2023 il daalal) Ase ¢ (slolod
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L) dihia by palgsl Akl Glal) aas s

(Bl abandl Glyall oyl (aleay) s =Td™)
(Bels) abaadl Glyall b)) e =TDM

s 03 =(2)3)

il (Gus) s ookl plos Rl L) sae el o) (9-4) Jsaall e daadls
(5S8a pa) Glass 8 Ael(7.77) i) 520 il e liy(123.21)

(Aolu) k) ploall as,l) (BlASY) 5aa (9-4) Jses

el | Sy | S ;: S ;; adly | Al | Al | g | C

13.89 | 16.66 | 8.16 | 7.77 | 8.40 | 8.17 | 893 | 7.84 | 7.97 | 8.01 0.2
21.78 | 27.31 [10.32| 9.55 | 10.81 | 10.33/11.86| 9.68 | 9.94 [ 10.03| 0.4
29.67 | 37.97 [12.48 (11.3213.21 |12.50(14.79 {11.52|11.9212.04| 0.6
37.56 | 48.62 [ 14.65|13.10|15.62 | 14.67|17.7313.3613.89|14.06| 0.8
45.45 | 59.28 [ 16.81 |14.87 | 18.02 |16.84 |20.66 | 15.2015.86|16.07| 1.0
53.34 | 69.94 | 18.97|16.65(20.4219.00|23.59|17.04|17.83[18.09| 1.2
61.23 | 80.59 [21.1318.42(22.8321.17/26.52|18.88/19.81(20.10| 1.4
69.12 | 91.25 [23.29(20.20(25.23 23.3429.45|20.7221.7822.12| 1.6
77.01 [101.90|25.45/21.97|27.63|25.51 |32.38/22.56|23.75/24.13| 1.8
84.90 [(112.56|27.61 |23.75|30.04(27.67|35.32(24.4025.72(26.15| 2.0
92.79 |123.21[29.77(25.5232.44 129.84 | 38.25|26.25|27.70|28.16| 2.2
53.34 | 69.94 | 18.97 | 16.65|20.42 {19.00(23.59(17.04 | 17.83 [18.09 | Jaxall

sl glpall aopul) (alasy) sae dllae e aldie Yl Balll dee (0 1 j1adll
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A dahia glag palpnd bl Gloall aas a8 &l Juad)

LAl Gloall i) (aliaiyly e YY) el culial) al) 384 Glua—7-4
b el Lely (B7) Lol sng 89,30 gl adadl ALl Lol Lealing A dia)l 52dl)
— 2V Dbl (e mydien s caibigivns el N Jgemsll lyall aslbing (3 g dajes
th(m3/s) — Qp(mS/s) (T/ Tm(hr))Z
Qtd(m3/s) - Qp(m3/s) (Td(hr) _T/ Td(hr))3
—:ol )
(830) Sl gl oyl ¢ V) 5add alial) ol @il s =Qtm(™°)
(88 salsaY) & dadll B (3830) 408 =Qp(M°/s)
(el o @EY) Sl olpall sl el Jealdll =T
(ele 5l @By Sl Gl oo
(Aol bl Glall auynil ¢ V) sae =Tm™
(538) S gl oyl GaliaiN] ad) auliall el 3830 Clus =Qtd (™)
(Bl abandl Glyall oyl (aleay) s =Td™)
J<ally (10-4) Jsandl DA ey dahil) dahaie (el e oMol cVaedl Gl DA g
J\J) R (?A 2\.{:@(17040) Cazly (Maxi) 81.&3)‘)[\ sl Cwliall @ag\}\ Al Gleas c(7_4)
AACEN ailad) b DY) At s ol 1385 ¢ S)8) s b Aely(4.42) cig Jols (Dl
KAV (e JaaDlig e aliay o i1 lisl e ety (631 cdidaiall (agal A jlaill dalisalls
gyl cdy J8 (Cp) ad cli LS i) (12-4) 5 (11-4) Jglaslls (9-4) 5 (8-4)

A82 Lo (il jaas i) Gl ae dlee !
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LAl dikaie Ly Galsa¥ abad) LAl pas A e, &l Juad)

Al (alidiylg g Y Baal culial) (Maxi) aB) 33l (10-4) s
(5/3p) Al Ol

T L I R
0.05 |0.05/0.06| 094 | 043 | 2.66 1.00 |0.12 0.45 1.90 1
0.18 |0.22/0.22| 3.75 | 1.73 | 10.65 | 4.00 | 0.46 1.81 7.59 2
041 1049|051 | 843 | 390 | 23.96 | 8.99 |1.05 4.06 17.08 3
0.72 | 0.87 10901498 | 6.93 | 42.60 | 15.99 | 1.86 7.22 30.37 4
1.13 {1.36|1.40|23.41|10.82| 66.56 | 24.98 | 2.90| 11.29 47.45 5
1.63 {1.96|2.02|33.71|15.58| 95.85 | 35.97 | 4.18| 16.25 68.32 6
222 |2.67|2.75|45.88|21.21|130.46 | 48.96 | 5.69| 22.12 93.00 7
2.90 | 3.49|3.60|59.9327.70170.40| 63.94 | 7.43 | 28.89 |121.47 8
3.67 | 4.42 | 4.55|75.85|35.06 | 150.66 | 80.93 | 9.41| 36.57 |153.73| 9
6.32 | 4.10 | 4.29 1 53.82|38.81| 95.68 | 121.95|7.03| 30.14 |130.76| 10
9.34 | 3.45|3.61|44.14 | 33.12| 74.46 |106.45|5.80| 25.08 |109.11| 11
8.43 | 2.86|3.0135.70|28.01| 56.63 | 92.33 | 4.72| 20.62 90.00 12
7.58 | 2.35|2.48|28.41|23.46| 4190 | 7/9.51 |3.78| 16.73 73.25 13
6.79 1 1.90|2.02|22.19|19.43| 29.98 | 67.94 | 297 | 13.35 58.73 14
6.05 | 1.51|1.61|16.95|15.89| 20.57 | 57.55 | 2.29 10.47 46.26 15
5.37 | 1.18 |1.27 |12.60 | 12.81 | 13.36 | 48.28 | 1.72 8.03 35.70 16
4751091098 | 9.07 |10.15| 8.08 | 40.06 | 1.26 6.01 26.88 17
417 {0.67 |0.73| 6.27 | 7.89 | 441 | 32.83 | 0.89 4.35 19.65 18
3.64 |0.49 1 053| 412 | 6.00 | 2.06 | 26.53 | 0.59 3.04 13.84 | 19
3.16 |0.34 /037 252 | 443 | 0.74 | 21.09 | 0.38 2.01 9.31 20
272 10.2210.25| 141 | 3.16 | 0.16 | 16.45 | 0.22 1.25 5.90 21
233 10.14/0.16| 068 | 216 | 0.01 | 1254 | 0.11 0.71 3.44 22
198 [0.080.09| 0.26 | 1.40 | 0.00 7.31 |0.05 0.36 1.78 23

sl Goall capnill (alediWg & i)V saal cauliall ety 5l Gl dilae o alaeYU Balll Jae (et jeadll
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A dahia glag palpnd bl Gloall aas a8 &l Juad)

aull GaliaiNg £ U Y) 5aad (Maxi) Gl g,am (7-4)Jss

(5%) il sl
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dupdl) ddhaia by GalaY Aabul) Gljall aaa el

Al (alidiYlg g Y B1al culiali(Mean) i) sdal (11-4) Jgi>

(53¢) Al Sl

J

eS| a9 | (St ;; Bla | S0 | eS| k| el
0.02 0.03 | 0.03 | 058 | 0.27 0.94 0.61 0.07 | 0.28 1.17 1
0.06 0.13 | 0.14 | 2.31 1.07 3.77 2.46 0.29 | 1.11 4.67 2
0.14 0.30 0.31 5.19 2.40 8.48 5.53 0.64 | 2.50 10.51 3
0.24 0.54 0.55 9.22 4.26 15.08 9.84 1.14 | 4.45 18.69 4
0.38 0.84 0.87 | 14.41 | 6.66 23.56 15.37 1.79 6.95 29.20 5
0.55 1.21 1.25 | 20.75 | 9.59 33.92 22.14 | 257 | 10.00 42.05 6
0.74 1.64 1.70 | 28.24 | 13.05 | 46.17 30.13 | 3.50 | 13.62 57.23 7
0.97 2.14 2.21 | 36.88 | 17.05 | 60.31 39.35 | 458 | 17.78 74.75 8
1.23 2.71 2.80 | 46.68 | 21.58 | 76.33 49.80 | 5.79 | 2251 94.61 9
3.44 2.52 2.63 | 33.12 | 23.88 | 33.86 75.04 | 4.33 | 18.54 80.46 10
3.12 2.12 2.22 | 27.17 | 20.38 | 26.35 65.51 | 3.57 | 15.43 67.14 11
2.81 1.76 1.85 | 21.97 | 17.23 | 20.04 56.82 2.90 | 12.69 55.38 12
2.53 1.44 152 | 17.48 | 14.43 | 14.83 48.93 2.33 | 10.29 45.08 13
2.26 1.17 1.24 | 13.65| 11.95 | 10.61 41.81 1.83 | 8.22 36.14 14
2.02 0.93 0.99 | 10.43 | 9.78 7.28 35.42 1.41 6.44 28.47 15
1.79 0.73 0.78 7.76 7.88 473 29.71 1.06 | 4.94 21.97 16
1.58 0.56 0.60 5.58 6.25 2.86 24.65 | 0.77 | 3.70 16.54 17
1.39 0.41 0.45 3.86 4.86 1.56 20.20 | 0.55 2.68 12.09 18
1.22 0.30 0.33 2.53 3.69 0.73 16.32 | 0.37 1.87 8.52 19
1.05 0.21 0.23 1.55 2.73 0.26 12.98 | 0.23 1.24 5.73 20
0.91 0.14 0.15 0.86 1.95 0.06 10.12 | 0.13 | 0.77 3.63 21
0.78 0.08 0.10 0.42 1.33 0.00 7.72 0.07 | 0.44 2.12 22
0.66 0.05 | 0.06 | 0.16 | 0.86 0.00 3.73 0.03 | 0.22 1.10 23

Oloall ol (aliaily gl sad auliall i) Gl Gl dlles o alaeYl Zaldl dee (ot
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A dahia glag palpnd bl Gloall aas a8 &l Juad)

Al (aldaiyly g liiY) Baal (Mean) il am (8-4)J<a
(59) (Al ol
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dupdl) ddhaia by GalaY Aabul) Gljall aaa el

Sloall el (aliaiyly ¢ WY Saad cuuliall (Mini) a8 38l (12-4) Jsss

(5/3p) Sl
oS | S | Sl | B s | 20| e || | | el
0.01 |0.03/0.02| 0.29 | 0.13 | 0.47 | 0.31 |0.04| 0.14 | 0.58 1
0.03 10.13/007| 1.15 | 053 | 1.88 | 1.23 |[0.14| 0.56 | 2.34 2
0.07 10.30/0.16| 259 | 1.20 | 4.24 | 2.77 [0.32| 1.25 | 5.26 3
0.12 1054028 461 | 2.13 | 7.54 | 492 |0.57| 222 | 9.34 4
0.19 1084043 | 7.20 | 3.33 |11.78| 7.69 [0.89| 3.47 | 14.60 5
0.27 |11.21/0.62|10.37| 4.79 |16.96|11.07|1.28| 5.00 | 21.02 6
0.37 1164 ,0.85|14.11| 6.52 |23.09|15.06|1.75| 6.80 | 28.61 7
0.48 | 2.14 1 1.10|18.44 | 8.52 |30.15|19.67 |2.28 | 8.88 | 37.37 8
0.61 | 2.71|1.40|23.33|10.79|38.16 | 24.90 | 2.89 |11.24 | 47.30 9
1.72 | 252 |1.32|16.56|11.94 |16.93|37.52|2.16 | 9.27 | 40.23 10
155 |212|1.11|13.58|10.19|13.18|32.75|1.78| 7.71 | 33.57 11
140 | 1.76 | 0.92|10.98 | 8.62 | 10.02|28.41|1.45| 6.34 | 27.69 12
1.26 {1.44|0.76 | 8.74 | 7.22 | 7.42 |24.46|1.16| 5.14 | 22.54 13
1.13 {1.17|0.62| 6.83 | 5.98 | 5.31 |{20.90|0.91| 4.11 | 18.07 14
1.01 |{093|050| 521 | 489 | 3.64 |17.71|0.70| 3.22 | 14.23 15
0.89 |0.73/0.39| 3.88 | 3.94 | 2.36 |14.85|0.53| 2.47 | 10.98 16
0.79 1056|030 2.79 | 3.12 | 143 |12.33/0.39| 1.85 | 8.27 17
0.69 1041 /022| 1.93 | 243 | 0.78 110.10(0.27| 1.34 | 6.04 18
0.61 10.30/0.16| 1.27 | 1.84 | 0.36 | 8.16 [ 0.18| 0.93 | 4.26 19
0.53/021/0.11] 0.78 | 1.36 | 0.13 | 6.49 |0.12| 0.62 | 2.87 20
0.45 [ 0.14 1 0.08| 0.43 | 0.97 | 0.03 | 5.06 |0.07] 0.39 | 1.81 21
0.39 |0.080.05| 0.21 | 0.67 | 0.00 | 3.86 [0.03| 0.22 | 1.06 22
0.33 |0.05/0.03| 0.08 | 0.43 | 0.00 | 1.87 |0.01| 0.11 | 0.55 23

Shoall il GalATY) 5 g Y1 el caliall a8 33 il ilibaa e alaie YU Zaldl Jae (ha 1 eadll
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A dahia glag palpnd bl Gloall aas a8 &l Juad)
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—NaaY) dsladll 385 sl 21y V) adad) Sl Gloal) 385 A0S 1) s

Qp (m*/s/km?) = Qp (m3/s) / A (km?)

=0 )

(oS [a80) el Sl (mgall el 85 31 (385 dad =Qp(m°[s/km?)

i) aylily Glune Asilas 3y Jlad jingd als) Eilll Josadl ana 508 (e dimg dame el 4T AL -
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Auhal dikia bag palaY bl gLl pas pali e &l Juad)

(8P sl & daull B 380) 2uS =Qp(M°/s)
(*S) Lassll dalus =A(km?)
& (CoSfants L) (7.33)wilS dad o) (15-4) «(14-4) ((13-4) Johaad) Pha e Laadls

o o (o) (0.11) ik s (6.5) s (CP) ad S 19 (5520 ) Cinm

(oS 4l [ ) calia Al Gasall Lo gl 8,4 (3805 dad (13-4) Jgon

Cp 6.5
a2 M .
oaldiS | G0 ng-«f . BHEN a Al |l | Al | gm0 Ct

1.65 | 1.22 | 6.01 | 7.33 | 5.41 | 6.00 | 4.43 | 7.06 | 6.59 | 6.45 | 0.2

0.82 | 0.61 3.01| 3.66  2.70 | 3.00 | 2.22 | 3.53 | 3.30 | 3.23 | 0.4

0.55 041 |{2.00|2.44 | 1.80 | 2.00 | 1.48 | 2.35 | 2.20 | 2.15 | 0.6

041 (030|150 1.83 | 1.35 150 1.11 | 1.77 | 1.65 | 1.61 | 0.8

0.33 [ 024|120 1.47 | 1.08 |1.20 ( 0.89 | 1.41 | 1.32 129 | 1.0

027 020|1.00|1.22 090 |1.00 0.74 | 1.18 | 1.10 | 1.08 | 1.2

024 |0.17 | 0.86| 1.05 | 0.77 | 0.86 | 0.63 | 1.01 | 094 | 0.92 | 1.4

021 [ 0.15/0.75|/092 | 0.68 | 0.75 | 0.55 | 0.88 | 0.82 | 0.81 | 1.6

0.18 | 0.14 | 0.67 | 0.81 | 0.60 | 0.67 | 0.49 | 0.78 | 0.73 | 0.72 | 1.8

0.16 | 0.12 | 0.60 | 0.73 | 0.54 | 0.60 | 0.44 | 0.71 | 0.66 | 0.65 | 2.0

0.15 | 0.11 | 0.55| 0.67 | 0.49 | 0.55 | 0.40 | 0.64 | 0.60 | 0.59 | 2.2

0.45 | 0.33 1.65|2.01 | 1.48 | 1.65 | 1.22 | 1.94 | 1.81 | 1.77 | Jwal

o) mgall gl g M) 335 Aad cAlabee e eVl Laldl Jee (po 1 jdeadl)
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LAl dahaia by Galsa¥ oAbl Gloall aan paf e &l Juad)

(oS [4l Pa) (ulie Alad) (agall Lo sil) 59,40 (385 daid (14-4) Jgo>

Cp4
Gl |G | | B | 20 s | A | e | ok

101 [ 0./5]|3.70] 451 | 333 | 369 | 273 435|406 | 397 | 0.2

051 | 038 185|225 |166 | 185136217 | 203|199 | 04

034 | 025123150 |111 123|091 145|135 |132 | 0.6

025 019093113 083092 | 068|109 101099 | 0.8

020 | 015|074, 090 | 067 | 0.74 | 055|087 081 0779] 1.0

017 |0.13 |062|0.75| 055|062 045 | 0.72 | 068 | 0.66 | 1.2

014 | 0.11 {053 064 048 | 053|039 | 062 | 058 | 057 | 14

0.13 | 0.09 046 | 056 | 042 | 046 | 0.34 | 054 | 051 | 050 | 16

0.11 | 008 |0.41 | 050 [ 037 041 | 030 | 048 | 045 /044 | 138

0.10 | 0.08 |0.37 045|033 | 037|027 | 043 041 040 ] 20

0.09 | 007|034 ,041 030034 | 025|040 | 037|036 | 2.2

028 1021 102|124 091|101 | 0.75]1.19 | 1.11 | 1.09 | J=al

ol (mgall e gill 8y 3l (385 dad dlilas o Alie YU &l dee (e 1 saadl)

(oS [AUPa) (ulie Alall agall Lo gil) 5o, (385 dad (15-4) Jgo>

Cp 2
£ ‘ -
s | G | s | B B | 20 | | A | A | b | C

051 [ 038 185|225 |166 185|136 | 217 | 203|199 | 0.2

025 | 019 093|113 /083092 068|109 101 099 | 04

0.17 [ 013 |0.62 | 0.75 | 055 | 062 | 0.45 | 0.72 | 0.68 | 0.66 | 0.6

0.13 | 0.09 |0.46 | 056 [ 0.42 | 046 | 0.34 | 054 | 051 | 050 | 0.8

0.10 | 0.08 |0.37 045|033 | 037|027 043|041 /040 ] 1.0

0.08 | 0.06 031038028031 )023)036 034033 1.2

0.0/ | 005026032024 026019 | 031029 028 14

0.06 | 0.05]023]|028 021023017027 025|025 1.6

006 | 004 021|025 [0.18 021015024023 |022] 1.8

005 [ 004|019, 023|017 018 |0.14 | 0.22 | 0.20 | 0.20 | 2.0

005 | 003017020015 017|012 | 020 |0.18 | 018 | 2.2

0.14 | 0.10 |0.51 | 0.62 | 0.46 | 0.51 | 0.37 | 0.60 | 0.56 | 0.55 | Jaxall

colall agall e sl 89,0 (385 dad cdlalae o alae VL Balll dae (o 1 sl
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A dahia glag palpnd bl Gloall aas a8 &l Juad)

Jeead) Giguaia & U5Y (WT70) 5 (W50) duia3ll 5554l lus—9-4
—: (2291 ¥ aledl) e dilen 2y
W50™ = 5.6/( Qp(m?/s/km?)"8

W75M = 3.21/( Qp(m?/s/km?)"%®
—:ol 3
(Ao bl ) Liswnse (W50 ) g5ise die daadl Crgaia g Y Lasliall Zaiajl) saall = W50
(Aeldly ) Lisuna (W75 ) (ggicas die Jaaal) Crpesia ¥ dansliall Ziajl) saall = W75
(CaS/a8 ) elae Sl Gasall el 55 31 (385 dod =( Qp(m?/s/km?)
Al 28 =5.6
Al o8 =3.21

Jodl Finie el Laliall diajll sadl) of (18-4) ¢(17-4) ((16-4) Jslaad) (e Laadls

(555 a2) Lass (0.65) o gl bl dilaia Gaalsal A ((W50%) g5 2ie (g yugl)

OsS Leie (247.11) 5 (2.33) cilis ¢(6.5) & (CP) ad cilS 13 (Gus) ass 4 (60.74) 5
Lol el (2.0) (Cp) A

Jedl gimia Gmpad Laliall dgiadll 53l o (21-4) (20-4) ((19-4) Jshaad) e Lol

(555 an) Glass (0-37) o Congli Ayl didaia Galsal (8 (WT5%) (grinna e (i g )

0s$ Laxie (141.65) 5 (1.34) by ¢(6.5) & (Cp) ad culS 13 (G8) Gass 4 (34.82) 5
Ll satil (2.0) (Cp) A

(Aiaall dueigl LIS (s Aaals clngly gl sluall AS5a e ¢ byjle s dlls cen )l de dead sl e !
413 (a2 2003 Ljse s
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L) dihia by palgsl Akl Glal) aas s

Jed) gia gl (WSO%) daia3l) Baal) clea (16—4) Jes

Cp 6.5
oS | Sus | oSl | B o | 20| e | A | g | |t
3.26 452 [ 081 | 065|090 | 081 | 1.12 | 0.68 | 0.73 | 0.75 0.2
6.94 955|170 | 1.38 | 1.92 | 1.71 | 237 | 1.43 | 1.54 | 1.58 0.4
10.68 [1467| 265 | 214 | 297 | 265 | 3.67 | 2.23 | 2.39 | 2.45 0.6
14.67 [2055| 3.61 | 292 | 405 | 3.61 | 5.00 | 3.02 | 3.26 | 3.35 0.8
1854 [ 26.16| 460 | 3.69 | 5.15 | 460 | 6.35 | 3.86 | 4.15 | 4.25 1.0
23.03 |31.85| 560 | 452 | 6.27 | 5,60 | 7.75 | 468 | 5.05 | 5.15 1.2
26.16 |37.96| 6.59 | 531 | 743 | 6,59 | 9.22 | 554 | 5.99 | 6.13 1.4
30.21 |43.45| 764 | 6.13 | 849 | 7.64 |10.68| 6.43 | 6.94 | 7.03 1.6
3569 [46.81| 863 | 7.03 | 9.72 | 8.63 |12.10| 7.32 | 7.87 | 7.98 1.8
4053 |55.29| 9.72 | 7.87 [10.89| 9.72 | 1359 | 8.11 | 8.77 | 8.92 2.0
43.45 |60.74|110.68| 8.63 |12.10|10.68|15.06| 9.07 | 9.72 | 9.90 2.2
23.01 |31.96| 566 | 457 | 6.35 | 566 | 7.90 | 4.76 | 5.13 | 5.23 | Jwal
- (W50%)cssin sie Jand) gusia g Uiy Aunliall Liagll 5ol cdliles o alie YU Zaldl dee (e t_yread)
Jed) Cagasia £ Y (W50%) dial) 52al) cilua (17-4) Jgoa
Cp 4
ous | o | sl | B e | 20| s | AL | A | gk |
5.54 764 | 1.36 | 1.10 | 153 | 1.37 | 1.89 | 1.14 | 1.23 | 1.26 0.2
1159 1592 | 288 | 2.33 | 3.24 | 288 | 4.02 | 243 | 2.61 | 2.66 0.4
17.96 [25.03| 448 | 3.61 | 5.00 | 448 | 6.20 | 3.75 | 4.05 | 4.15 0.6
25.03 |33.66| 6.06 | 491 | 6.85 | 6.13 | 849 | 5.10 | 5.54 | 5.66 0.8
31.85 |(43.45| 7.75 | 6.27 | 863 | 7.75 [|10.68| 6.51 | 7.03 | 7.22 1.0
37.96 |50.71| 9.38 | 7.64 |10.68| 9.38 |13.27| 7.98 | 8.49 | 8.77 1.2
46.81 | 60.74|11.12| 9.07 |12.37|11.12|15.48| 9.38 |10.09/10.28| 14
50.71 |75.44|12.95|10.47|14.29(1295|17.96|10.89(11.59,11.84| 1.6
60.74 |85.67|14.67|11.84|16.39|14.67|20.55|12.37|13.2713.59| 1.8
67.33 |85.67|16.39|13.27|18.54|16.39|23.03(13.93(14.67|15.06| 2.0
75.44 |98.97|17.96|14.67|20.55|17.96|25.03|15.06|16.39|16.88| 2.2
39.18 |5299| 955 | 7.74 | 10.73| 9.55 |13.33| 8.05 | 8.63 | 8.85 | Jwal

- (W50%) g5isn xie Jaud) Cigania g )Y danliad) dua3ll sadl cdlalas o alaie YL Ealll Joe (e 1 jaadll
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L) dihia by palgsl Akl Glal) aas s

Jed) gia gl (WSO%) daia3l)

saall s (18-4) Js2a

Cp 2
oS | um | oSl | B o | A e | | A | k|t
1159 | 1592 | 288 | 233 | 3.24 | 288 | 4.02 | 243 | 2.61 | 2.66 0.2
25.03 | 33.66 | 6.06 | 491 | 6.85 | 6.13 | 849 | 5.10 | 5.54 | 5.66 0.4
3796 | 50.71 | 9.38 | 7.64 |10.68| 9.38 | 13.27| 7.98 | 8.49 | 8.77 0.6
50.71 | 75.44 |12.95|10.47|14.29|1295|17.96|10.89|11.59(11.84| 0.8
67.33 | 85.67 |16.39|13.27|18.54|16.39|23.03|13.93|14.67|15.06| 1.0
85.67 |116.89|19.84|15.92|22.14|19.84|27.39|/16.88|17.96|1854| 1.2
98.97 |142.33|23.99|19.17|26.16|23.99|33.66|19.84|21.3222.14| 1.4
116.89 | 142.33 | 27.39 | 22.14 | 30.21|27.39|37.96 | 23.03| 25.03 | 25.03| 1.6
116.89 | 181.12 | 30.21 | 25.03 | 35.69|30.21|43.45| 26.16|27.39|28.73| 1.8
142.33 | 181.12 | 33.66 | 27.39|37.96 | 35.69|46.81|28.73|31.85[31.85| 2.0
142.33 | 247.11 | 37.96|31.85|43.45|37.96|55.29|31.85|35.69|35.69| 2.2
81.43 |115.67|20.06|16.37 | 22.66 | 20.26 | 28.30 | 16.98 | 18.37 | 18.73 | Jaall
- (W50%)cssin sie Jand) gusia gl Aucliall Liasll 5ol cdliles o alie YU Zaldl dee (e t_yread)
o) ageia g ULY (WT5%) Liia)l saall Gl (19-4) Jsia
Cp 6.5
oS | S | oSl | B | S0 | e | Al | g | k|t
1.87 259 | 046 | 0.37 | 052 | 046 | 0.64 | 0.39 | 0.42 | 0.43 0.2
3.98 547 1098 | 0.79 | 1.10 | 098 | 1.36 | 0.82 | 0.88 | 0.90 0.4
6.12 841 | 152 | 1.22 | 1.70 | 1.52 | 210 | 1.28 | 1.37 | 1.40 0.6
841 [11.78| 207 | 1.67 | 232 | 207 | 287 | 1.73 | 1.87 | 1.92 0.8
10.63 (1499|264 | 212 | 295 | 264 | 3.64 | 221 | 2.38 | 2.44 1.0
13.20 118.26| 3.21 | 259 | 3.60 | 3.21 | 444 | 268 | 2.90 | 2.95 1.2
1499 (21.76| 3.78 | 3.05 | 4.26 | 3.78 | 5.29 | 3.18 | 3.43 | 351 1.4
17.32 (2491|438 | 351 | 487 | 4.38 | 6.12 | 3.69 | 3.98 | 4.03 1.6
20.46 [26.83| 495 | 403 | 557 | 495 | 6.94 | 4.20 | 451 | 4.58 1.8
23.23 |31.69| 557 | 451 | 6.24 | 557 | 7.79 | 4.65 | 5.03 | 5.11 2.0
2491 |3482|6.12 | 495 | 6.94 | 6.12 | 864 | 5.20 | 557 | 5.68 2.2
13.19 |18.32|3.24 | 262 | 3.64 | 3.24 | 453 | 273 | 294 | 3.00 | Ja=al

- (WT75%) g5isn die Jaud) Cigaia g )Y danliad) duajll sadl cdlabas o alaieYh Ealll Joe (e 1 jaadll
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L) dihia by palgsl Akl Glal) aas s

Jed) Cigusia g LGN (W75%) daia3l) Baal) il (20‘4)&5&

Cp4

oS | Sus | oSl | B o | 20| e | A | g | |t

3.18 438 | 0.78 | 063|088 | 0.78 | 1.09 | 0.e6 | 0.71 | 0.72 0.2

6.64 913 | 165|134 | 186 | 1.65 | 230 | 1.39 | 1.49 | 1.53 0.4
10.29 [14.35| 257 | 207 | 287 | 257 | 355 | 2.15 | 2.32 | 2.38 0.6
14.35 [19.30| 347 | 281 | 393 | 351 | 487 | 2.92 | 3.18 | 3.25 0.8
18.26 (2491 | 444 | 360 | 495 | 444 | 6.12 | 3.73 | 4.03 | 4.14 1.0
21.76 | 29.07| 5.38 | 4.38 | 6.12 | 5.38 | 7.60 | 458 | 4.87 | 5.03 1.2
26.83 |34.82| 6.37 | 5.20 | 7.09 | 6.37 | 8.87 | 5.38 | 5.78 | 5.89 1.4
29.07 |43.24| 7.43 | 6.00 | 8.19 | 743 110.29| 6.24 | 6.64 | 6.79 1.6
3482 [49.11| 841 | 6.79 | 939 | 841 |11.78| 7.09 | 7.60 | 7.79 1.8
3859 [49.11| 9.39 | 7.60 [10.63| 9.39 [13.20| 799 | 8.41 | 8.64 2.0
43.24 |56.73|110.29| 841 |11.7810.29|14.35| 8.64 | 9.39 | 9.68 2.2
2246 |30.38| 547 | 444 | 6.15 | 548 | 7.64 | 4.62 | 4.95 | 5.07 | Jwal

- (W75%) s sie o) gusia gl Y Aacliall Liagl 5ol cdliles o alie YU Zaldl dee (30 t_yread)
Janad) Qguuia L3 0N (WT75%) daia3l) saall clua (21-4)d s>
Cp 2

oS | Jus | oSl | B o | 1 e | b | A | k|t
6.64 9.13 165 | 1.34 | 1.86 | 165 | 230 | 1.39 | 1.49 | 1.53 0.2
14.35 19.30 | 3.47 | 281 | 393 | 351 | 487 | 292 | 3.18 | 3.25 0.4
21.76 | 29.07 | 5.38 | 4.38 | 6.12 | 5.38 | 7.60 | 4.58 | 4.87 | 5.03 0.6
29.07 | 43.24 | 743 | 6.00 | 8.19 | 7.43 | 10.29| 6.24 | 6.64 | 6.79 0.8
3859 | 49.11 | 9.39 | 7.60 | 10.63| 9.39 | 13.20| 7.99 | 8.41 | 8.64 1.0
49.11 | 67.00 | 11.37| 9.13 |12.69|11.37|15.70| 9.68 |10.29|10.63| 1.2
56.73 | 81.59 [13.75/10.99|14.99|13.75/19.30|11.37(12.22 (1269 | 1.4
67.00 | 8159 [15.70/12.69|17.3215.70,21.76|13.20|14.35/14.35| 1.6
67.00 |103.82|17.32|14.35|20.46|17.32|2491|1499|15.70|16.47| 1.8
81.59 |103.82|19.30|15.70|21.76 | 20.46 | 26.83|16.47 | 18.26|18.26| 2.0
8159 |141.65|21.76|18.26|24.91|21.76|31.69|18.26|20.46|20.46| 2.2
2246 | 30.38 | 5.47 | 444 | 6.15 | 548 | 7.64 | 462 | 495 | 5.07 | Juwal

- (WT75%) g5isn die Jaud) Cigaia g )Y danliad) duajll sadl cdlabas o alaieYh Ealll Joe (e 1 jaadll
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A dahia glag palpnd bl Gloall aas a8 &l Juad)

Boudl) gdail Auwlial) JUadY) 3$5-10-4
=2 dull Asted) DA e lgsles 23y
|em/hn = q /Tr(hr)
—:ol
(Aol o) ol 5930 (3l ansall ) 555 = 1M
(e Ll ) SUadY) dashee 59,30 Lullial) saall =Tr™
A4l A8 =1

& (6-20) o cngli dlel Alaall a8 o) sl (10-4) J<ally (22-4) sl Pla e

Jajﬁ.ua §9JJS z\:ﬂt\d\ sl O z\:w.\s.c 2\3\)\.:1\ U;\J c(u.u:\h.\S) U ‘._?—ﬁ (013)3 (js.ﬁm e;) BTN

SIS 5 (aiSya cig Ji laey) daghe 820 521 WS (59 3 3an] canliadl lady) K55 UaaY
Y Al e i) 53l Y UaeY) 3S5ais (CF) al pe dauSe A8

A73 (o e jaae Ll 2l ae dlee !
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)l dihia by Galgal Akl Glsadl aaa ik

(Aol [ awt) Jpeal) 89,40 (30031 Lualial) JMad) 5S35 (22-4)Jsan

oS | s | oSl | B | 20 e | dn | aa | b |

1.39 | 5.20 | 5.09 | 6.20 | 458 | 5.08 | 3.75 | 598 | 558 | 546 | 0.2
0.70 | 260 | 254 | 3.10 | 229 | 254 | 1.88 | 299 | 279 | 273 | 04
0.46 1.73 {170 207 | 1.53 | 1.69 | 1.25 | 199 | 1.86 | 1.82 | 0.6
0.35 1.30 (127 | 155 | 1.14 | 1.27 | 0.94 | 1.49 | 1.39 | 1.37 0.8
0.28 1.04 |1.02 | 124 | 092 | 1.02 | 0.75 | 1.20 | 1.12 | 1.09 1.0
023 | 087 085|103 |0.76|085|]063)|100]093|091 | 1.2
0.20 [ 0.7410.73| 0.89 | 0.65 | 0.73 | 0.54 | 0.85 | 0.80 | 0.78 1.4
0.17 | 0.65|0.64| 0.77 | 0.57 | 0.63 | 0.47 | 0.75 | 0.70 | 0.68 1.6
0.15 | 058 | 0.57| 0.69 | 0.51 | 0.56 | 0.42 | 0.66 | 0.62 | 0.61 1.8
0.14 | 052 051062 | 046 | 051 | 0.38 | 0.60 | 0.56 | 0.55 | 2.0
0.13 | 0.47 046 | 0.56 | 0.42 | 046 | 0.34 | 0.54 | 0.51 | 0.50 | 2.2
0.38 1.43 | 140 | 1.70 | 1.26 | 1.39 | 1.03 | 1.64 | 1.53 | 1.50 | Jal

e 593 58] Aansliall SUac) K5 dlobee e alae YU Zialdl Jee (et jdeadl

(Aol [ an) Janad) 55a (3R dualial) jUaY) 35 (10-4) Js&

— 8 (53\}
— gl 2l
e SLLy @

—_— il (53l

—_— Bl il
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}Sﬁm M LﬁJ\}
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LAl dikaie Ly Galsa¥ abad) LAl pas A e, &l Juad)

duhal dihia Galsa) Bl aaa-11-4
= dul Asbedd) (g 2 ydden
AL (Hm3/10° m?) = Qp(m?/s)( Tm(sec)107°)
(5P ske) LalsaY) & Jadll e8] (38330) aas =Qp(M7/s)
(B88) abacdl Glpall ooyl ¢ W) 5ae =T
Al 4 =10

(6 8 sske 8.15) dasd o) by daad) aas o)) (25-4) ¢(24-4) ((23-4) Jslasd) (e Jaadls

«(6-5) (OP) o8 01585 Loxie (lsl)) msn (b (B a/0rssle 0.59) caaly dad il (589 Lass b

S Levie (Al5l) g (B (87e/0sde 0-18) 5 (589) ass b (576/0sde 2.50) al: Lo
(2) (op) et

AAS (Al polall Alaa ¢liusings Bad 28,80 Galsa¥) Aimsly)ae comll b dane Alla (chas (g3 i) !
227 L 20186 gl sell ¢(25) sladd ciabucy) pstell 25l
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Auhal dikia bag palaY bl gLl pas pali e &l Juad)

(G [Osala) Aual) dihaia algal (b Jooll (B (3041) pan (23-4) Jg2a

Cp 6.5
: R IFEN J .
S | Gapen | Sl . S o asdliy | ol | algh | g4 | Ct

561 (4.17/2.70 | 3.30 | 2.48 | 3.71 | 8.13 | 4.33 | 1.87 | 8.15 | 0.2

4.40 | 2.63 1.70| 2.02 | 1.59 | 2.34 | 5.40 | 2.67 | 1.16 | 5.09 | 0.4

4.00 {2.11 {1.37|1.60 | 1.30 | 1.89 | 4.49 | 2.12 | 0.93 | 4.08 | 0.6

3.79 {1.86 | 1.21 | 1.39 | 1.15 | 1.66 | 4.03 | 1.84 | 0.81 | 3.57 | 0.8

3.67 {1.70 | 1.11 | 1.26 | 1.06 | 1.53 | 3.76 | 1.68 | 0.74 | 3.26 | 1.0

3.59 {1.60 | 1.04 | 1.17 | 1.00 | 1.44 | 3.58 | 1.57 | 0.69 | 3.06 | 1.2

3.53 {1.53/1.00 | 1.11 | 0.96 | 1.37 | 3.44 | 1.49 | 0.66 | 2.92 | 1.4

349 (1.47 /096 | 1.07 | 0.93 | 1.32 | 3.35|1.43 | 0.63 | 2.81 | 1.6

346 | 1.43/0.93|1.03 | 090 | 1.28 | 3.27|1.380.62 | 2.72 | 1.8

343 |1.39/091|1.00 | 0.88 | 1.25 | 3.21 | 1.34 | 0.60 | 2.65 | 2.0

341 {1.36 |/ 0.89 | 0.98 | 0.87 | 1.23 | 3.16 | 1.31 | 0.59 | 2.60 | 2.2

3.85 11.93/1.26|1.45 | 1.19 | 1.73 | 4.17 | 1.92 | 0.85 | 3.72 | Jwall

ol ad) Gl aas cdllas e dlaie YU Lall) dee (0 2 jaeadll
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LAl dahaia by Galsa¥ oAbl Gloall aan paf e &l Juad)

(G [Osala) Ausal) dihaia aalgal (b Joll (oalY) 30410 aas (24-4)J 50

Cp 4
alaiS | Gas | Sl Ps Sla j;; plly |y | Adgh | g8 | Ct

345 257|166 | 203 | 115|228 500|266 | 115|501 | 0.2

271 1162]105)124 1098|144 332|164 071|313 | 04

246 /130084098 | 080|116 | 276 13 | 057|251 | 0.6

233 |1.14/0.74/085]0.71 | 102 | 248 113 ] 050 | 2.19 | 0.8

2.26 |1.05]/068|0.77 065|094 1231103 ]045|201]| 1.0

2.21 1098064072 06108822009 [ 042188 | 1.2

217 1094 /061,068 | 059084212091 | 04 [1.7/79]| 14

215 | 09 |059)|0.66 | 0.57 081|206 088039173 1.6

2.13 /088057063 ]055|0.79,201[085]038|167| 1.8

2.11 /086 056|062 054|077 197083 ]037|163| 2.0

2.09 /1084]/055|060 | 053|0.75/194 /081|036 |160| 2.2

2.37 |1.19]0.77]0.89 | 0.61 | 1.06 | 2.56 | 1.18 | 0.52 | 2.29 | Jaall

ol adY) 8l aas cdllas e e YU Lall) dee (0 2 jdeadl)
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1.72 | 1.28 | 0.83 | 1.01 | 0.76 | 1.14 | 2.5 | 1.33 | 0.57 | 2.50 | 0.2

135 | 0.81 | 0.52 | 0.62 | 049 | 0.72 | 1.66 | 0.82 | 0.35 | 1.56 | 0.4
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1.07 | 045 |0.29 | 0.33 | 0.28 | 04 | 1.03 | 0.44 | 0.19 | 0.86 | 1.6
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41.19
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81.81

88.18

71.30

99.69
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32.30

55.88

62.96

52.60

55.79
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58.99

58.25

0.4

29.33

45.05

49.77
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47.13
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27.85
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35.02
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25.94

32.68

34.70
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25.62

31.52
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25.35
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17.14
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23.16

22.98

1.0
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14.91

19.46

23.68

7.37

14.67

30.19

0.4

2.03

1.97

3.51

13.86

9.94

12.98
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3.74 | 3.63 | 83.06 | 25.59 | 18.35 | 23.96 | 29.15 | 9.07 |18.05|37.16| 0.2
1.87 | 1.82 |41.53[12.80| 9.17 |11.98|14.57 | 4.53 | 9.03 |18.58 | 0.4
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0.53 | 0.52 |11.87| 3.66 | 2.62 | 3.42 | 4.16 | 1.30 | 2.58 | 5.31 | 1.4
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042 | 0.40 | 9.23 | 2.84 | 2.04 | 2.66 | 3.24 | 1.01 | 2.01 | 413 | 1.8
0.37 |0.36 | 831 | 2.56 | 1.83 | 2.40 | 291 | 091 | 1.81 | 3.72 | 2.0
0.34 | 0.33| 7.55 | 2.33 | 1.67 | 2.18 | 2.65 | 0.82 | 1.64 | 3.38 | 2.2
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1.87 | 1.82|3.24 [12.80] 9.17 [11.98|14.57 | 4.53 | 9.03 |18.58| 0.2
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0.62 | 0.61]1.08] 4.27 | 3.06 | 3.99 | 486 | 1.51 | 3.01 | 6.19 | 0.6
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Abstract

The study of the morphometric characteristics of valley basins is considered
one of the most important geomorphological studies because it determines the
areal, morphological and topographic characteristics of the basins and the
characteristics of waterways, which the study relied on in the valley basin area
south of Mount kira in Dohuk Governorate using Geographic Information Systems
(GIS), which is Located in northern Iraq and astronomically between Two latitudes
(37°'6 '16 — 37° '18 '8) and longitudes (42° '36 '45 — 42° '54 '11). the study area
included ten basins with an area of (370.66)Km2 and varied from one basin to
another depending on the variation in geomorphological factors and processes, The
study dealt with analyzing the morphometric characteristics of the water drainage
network, For the valley basins in the study area, which are represented by areal,
morphological and topographic characteristics and the characteristics of the
waterways using geographic information systems (GIS), relying on the digital
elevation model (DEM) and using the program (ARC GIS 10.4.1). The study
revealed the variation in the morphometric characteristics of the water network
between the basins of the area. In the study, in terms of areal characteristics, the
Wadi Batadim Basin is the largest in terms of area, length, width and circumference.
As for the formal characteristics, some of them appear to be close to a circular
shape and others to a rectangular shape. In terms of topographic characteristics, it
turns out that the rate of edification is high, which shows that the valley basins are
in the early stages of the cycle. Geomorphologically, in terms of relative topography,
it is clear that it is high, while the hypometric integration coefficient is low, which
indicates the small area of the basins and that they are still at the beginning of their

evolutionary cycle, and the ruggedness coefficient for all valleys is high, which
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indicates the severity of erosion and the prevalence of water erosion. The study of
the characteristics of the waterways showed There are four levels for the (Asaki
and Babak) basins, five levels for each of the basins (AI—WaIa, Jalal, Dar Halal,
Davro, Horiz, Kandalis), and six levels for the basins (Batadim and Jam Mishko),
with a number of streams (8123) distributed over all the lands of the basins. As for
the total lengths of the sewers The water resources of all the river levels in the
basins reached (2849.73) Km, and the natural characteristics of the study area
were studied, represented by the geological structure that includes Tertiary
formations and Quaternary sediments, and the tectonic structure characterized by
the presence of folds, faults and linear structures, in addition to studying the climatic
characteristics and explaining the role of climate in shaping the basin regions. The
role of other factors, represented by topographic characteristics, soil characteristics,
and natural vegetation, cannot be neglected. The study also addressed the
prevailing geomorphological processes in the region, represented by morpho—
tectonic processes, morpho—climatic processes, morpho_dynamic processes, and
landforms resulting from the interaction of these processes, the Snyder method,
adopted in many geomorphological studies, has been relied upon in estimating the
volume of surface runoff for the basins of the valleys of the study area. It is clear
that the response period of the basin varies between (0.89) hours. In the ( Jam
Mishko) Basin and (58.61) hours in the (Horiz) Basin, the volume of torrent in the
(Davro) Basin was estimated at (8.15 million/m/s) as the highest value, and the
Al-Walah Basin (0.59 miIIion/m/s) When the values of (cp) were (6.5), while they
reached (2.50 million/m/s) in the (Davro) Basin and (0.18 million/m/s) in the Al-
Walah Basin when the value of cp was (2). The strength of the torrent ranged

between (60.38) in the (Davro) Basin and (0.55) in the (kandalis) Basin.
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