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AL L a sy s Cihagus sl zhatul diph 1 (Y) Jea
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1. | At | (T/Tp)=0, Q/Qp=0 thus | At | T=0hr, Q=0 m’/sec

2. | At | (T/Tp)=0.5, Q/Qp=0.43 | thus | At | T=1.23hr, Q=8.35m"/sec

3. At | (T/Tp)=1.0, Q/Qp=1.0 | thus | At | T=2.46hr, Q = 19.43 m*/sec

4. At | (T/Tp)=1.5, Q/Qp =0.66 | thus | At | T=3.69 hr, Q =12.82 m’/sec

5.1 At | (T/Tp) =2, Q/Qp=0.32 thus | At | T=4.92 hr, Q = 6.22 m*/sec

6. | At | (T/Tp)=2.5,Q/Qp=0.155 | thus | At | T=6.15hr, Q =3.01 m/sec

7. | At | (T/Tp) =3.0,Q/Qp = 0.075 | thus | At | T=7.38 hr, Q = 1.46 m/sec

8. | At | (T/Tp) =3.5,Q/Qp =0.036 | thus | At | T=8.61hr,Q= 0.77m*/sec
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T/Tp (SCS) T (hr) Q/Qp (SCS) Q (m3/sec)
0 0 0 0

0.5 1.23 0.43 8.35

1.0 2.46 1.0 19.43

1.5 3.69 0.66 12.82

2.0 4.92 0.32 6.22

25 6.15 0.155 3.01

3.0 7.38 0.075 1.46

35 8.61 0.036 0.77

salal 0e Glags IS L Gloal slai Gilagsas ad mhatiul (Sa Aiphll Gudig
(& J53) ke (g dilaie Dol

ok (e Ailiag AV A1 Gl S Cappdil) adlg ccaypaill g o : (£) Joda

b gy pas 2% s pags dadl s pags
Q (m’/sec) | T (hr) Q(m’/sec) | T(hr) | Q(m'/sec) | T (hr)

0 0 0 0 0 0
11.93 0.80 10.57 0.79 17.28 1.11
27.74 1.59 24.59 1.58 40.18 222
18.31 2.39 16.23 237 26.52 3.33
8.88 3.18 7.87 3.16 12.86 4.44
430 3.98 3.81 3.95 6.23 5.55
2.08 4.77 1.84 474 3.01 6.66
0.99 5.57 0.88 5.58 1.45 7.77
Ol of saly Laga G 53y Lag A<l saly pags

Q (m’/sec) | T (hr) Q(m’/sec) | T(hr) | Q (m'/sec) | T (hr)

0 0 0 0 0 0
14.84 1.35 3.64 0.97 6.06 0.27
34.53 2.70 8.47 1.93 14.09 0.53
22.79 4.05 5.59 2.90 9.30 0.80
11.05 5.40 271 3.86 451 1.06
5.35 6.75 1.31 4.83 2.18 1.33
2.59 8.10 0.64 5.79 1.06 1.59
1.24 9.45 0.30 6.76 0.51 1.86
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Time Excess
Interval | Rainfall hr 1 2 hr hr 3 hr 4 Shr 6 hr 7 hr Total Direct Runoff (m%s)
(hr) (mm)
Ulm¥%s | U2m¥s | U3m¥s | U4m’s | Usm¥’s | U6m’/s | U7m/s
1 P1 P1U1 P1U1
2 P2 P2U1 P1U2 P2U1+ P1U2
3 P3 P3U1 P2U2 P1U3 P3U1+ P2U2+ P1U3
4 P4 P4U1 P3U2 P2U3 P1U4 P4U1+ P3U2+ P2U3+ P1U4
5 P4U2 P3U3 P2U4 P1U5 P4U2+ P3U3+ P2U4+ P1US
6 P4U3 P3U4 P2U5 P1U6 P4U3+ P3U4+ P2U5+ P1U6
i/ P4U4 P3U5 P2U6 P1U7 P4U4+ P3U5+ P2U6+ P1U7
8 P4US5 P3U6 P2U7 P4U5+ P3U6+ P2U7
9 P4U6 P3U7 P4U6+ P3U7
10 P4U7 P4U7

Total = P1U1+...+P4U7
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Unit Hydrograph Ordinates

Time Excess Total Direct
Interval | Rainfall 1.11 hr 2.22 hr 3.33 hr 4.44 hr 5.55 hr 6.66 hr 7.66 hr Runoff
(hr) (mm) (m’/s)
17.28 m’s | 40.18 m*s | 26.52m’s | 12.86m”s | 623m%s | 3.01m’s | 145m’/s
1 0.005 0.09 0.09
2 5.06 87.44 0.20 87.64
3 7.25 125.28 203.31 0.13 328.72
4 10.36 179.02 291.31 134.19 0.06 604.58
5 416.26 192.27 56.07 0.03 673.63
6 274.75 93.24 31.52 0.02 399.53
7 133.23 45.17 15.23 0.007 193.64
8 64.54 21.82 7.34 93.70
9 31.18 10.51 41.69
10 15.02 15.02

Total = 2438.24
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Unit Hydrograph Ordinates

Time Excess Total Direct
Interval | Rainfall | 0.80 hr 1.59 hr 2.39 hr 3.18 hr 3.98 hr 4.77 hr 5.57 hr Runoff
(hr) (mm) 11.93m’s | 27.74m’s | 18.31m%s | 8.88m¥%s | 430m’s | 2.08m’/s | 0.99 m¥s (')
1 0.005 0.06 0.06
2 5.06 60.37 0.14 60.51
3 7.25 86.49 140.36 0.09 226.94
4 10.36 123.59 201.12 92.65 0.04 417.40
5 287.39 132.75 44.93 0.02 465.09
6 189.69 64.38 21.76 0.01 275.84
7 92.00 31.18 10.52 0.005 133.71
8 44.55 15.08 5.01 64.64
9 21.55 7.18 28.73
10 10.26 10.26

Total = 1683.18
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Unit Hydrograph Ordinates

Time Excess Total Direct
Interval | Rainfall 0.97 hr 1.93 hr 2.90 hr 3.86 hr 4.83 hr 5.79 hr 6.76 hr Runoff
(hr) (mm) (m’/s)
364m”s | 847mYs| 559m’s| 271m¥%s| 131m¥%s| 0.64m’s| 0.30m’s
1 0.005 0.02 0.02
2 5.06 18.42 0.04 18.46
3 7.25 26.39 42.86 0.03 69.28
4 10.36 3771 61.41 28.29 0.01 127.42
5 87.75 40.53 13.71 0.007 141.99
6 57.91 19.65 6.62 0.003 84.18
7 28.08 9.50 3.24 0.002 40.82
8 13.57 4.64 1.52 19.73
9 6.63 2.18 8.81
10 3.11 3.11

Total =513.82
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ABSTRACT

Synthetic unit hydrograph method of Soil Conservation Service (SCS)
was used to generate and development the storm hydrograph ordinates for
seven drainage basins located in Mersa Matrouh area, namely from east to
west: Kharruba, el-Raml, Madwar, Magid, el-Washka, Senab and Umm-
Ashtan watersheds. The unit hydrograph peak flows ranged from 8.47 to
40.18 m’/sec, with an average of 24.15 m’/sec, while the times to peak
ranged from 0.53 to 2.70 hr., with general average of 1.86 hr. Based on the
SCS-Curve Number for return period of 5 years, 24 hr., storm hydrographs
have peak discharge ranging from 0.04 to 0.20 m’/sec, with an average of
0.12 m*/sec. For the 10 years, 24 hr. storm hydrographs, the peak discharge
ranged from 42.86 to 203.31 m3/sec, with an average of 122.19 m*/sec. For
the 25 years, 24 hr. storm hydrographs, the peak discharge ranged from
61.41 to 291.30 m*/sec, with an average of 175.07 m*/sec. For the 50 years,
24 hr. storm hydrographs, the peak discharge ranged from 87.75 to 416.26
m’/sec, with an average of 250.16 m’/sec. The analysis shows that the Wadi
el-Raml drainage basin has the higher value of peak discharge, while the
Wadi Senab drainage basin has the lower one at all return periods. The peak
discharge values of the other drainage basins are relatively close. The present
study may be useful in the water resources management for sustainable
development in Mersa Matrouh area.

Key Words: Mersa Matrouh, storm hydrograph, peak discharge, time to peak, drainage
basin, sustainable development.
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