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1996 | 22.3 | 0.00 3.5] 16.2 | 0.40 | 58.8 | 0.20 | 0.00 | 0.00 0.00 0.00 13.6 115
1997 | 3.40 | 0.00 | 13.0 | 16.2 | 0.40 | 58.8 | 0.20 | 0.00 | 0.00 21.2 17.3 27.4 | 157.9
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e name km? | hour m3/sec m3/sec m3/sec m3/sec m3/sec
1 Doluma 156.38 | 3.7 25 100 147 179 206
2 Hella 97.83 | 2.59 | 20.25 81 120 146 168
3 Gharir 61.67 | 2.64 | 13.5 54 79.5 97 112
4 Ibn Sina a 503.79 | 5.14 | 66.75 267 393 476 547
5 Ambeikha 135.06 | 2.15 | 27.75 111 165 200 231
6 Quakeen 29.68 | 1.44 9 36 53 65 75
7 Boweish 772.96 | 7.21 | 91.5 366 535 648 744
8 Fuluk 112.8 | 2.43 | 24.25 97 143 174 201
9 | Wadi Al Ryyan | 92.84 | 2.18 21 84 124 151 174
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1 Doluma 156.38 3.7 0.044 38.39 | 720
2 Hella 97.83 2.59 0.046 28.21 | 600
3 Gharir 61.67 2.64 0.049 21.03 | 520
4 Ibn Sina a 503.79 5.14 0.044 59.91 | 1475
5 Ambeikha 135.06 2.15 0.040 25.37 | 1220
6 Quakeen 29.68 1.44 0.047 12.87 | 486
7 Boweish 772.96 7.21 0.049 80.38 | 1902
8 Fuluk 112.8 2.43 0.046 22.03 | 740
9 | Wadi Al Ryyan 92.84 2.18 0.045 18.44 | 580
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1 grws tathlith 0.59 0.258 5.22 0.56 28
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Ay
3 ) Alhannkiyah 1.59 3.104 3.01 0.53 36
4 J Uqlat As Suqur 1.26 31.850 2.35 0.17 57
5 ’ Arrass 0.23 78.988 1.44 0.21 57
6 | =Wy Hanifa 3.47 1.637 6.52 0.33 67
7 i< Khulis 7.5 2.855 35 8.8 84
8 Ranya 3.24 10.215 6.32 0.39 60
9 tabala 4.5 1.181 13 1.54 109
e .
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Model Summary

Model R R Squareb Adsiusted R Std. Error of the
quare Estimate
1 .989a 978 968 69464
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ANOVA a,b
Model SS um of df Mean Square F Sig.
quares
Regression 149.480 3 49.827 103.261 .000c
1 Residual 3.378 7/ 483
Total 152.858d 10
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A km2 Re Re
1 Doluma 156.38 0.044 0.042
2 Hella 97.83 0.046 0.045
3 Gharir 61.67 0.049 0.049
4 Ibn Sina a 503.79 0.044 0.048
5 Ambeikha 135.06 0.040 0.076
6 Quakeen 29.68 0.047 0.064
7 Boweish 772.96 0.049 0.047
8 Fuluk 112.8 0.046 0.059
9 Wadi Al Ryyan 92.84 0.045 0.056
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T R e
o A , Re Rc
1000 km % %
1 JNTS tathlith 0.258 0.59 1.62
2 il Alkhanaq 35.658 0.55 0.40
3 Alhannkiyah 3.104 1.59 1.80
4 Uqlat As Suqur 31.850 1.26 1.40
O
5 Arrass 78.988 0.23 0.26
6 | o=y Hanifa 1.637 3.47 2.69
7 i< Khulis 2.855 7.5 7.28
8 Ranya 10.215 3.24 2.30
9 tabala 1.181 4.5 5.57
0 | 77 jazan 1.410 7 5.67

66




OsAly Goull it maallae Gls3e @il abaudl Glial) dalae Gloa

-

odds = RC %6 Jdss mm 57 (gindl Jausll AuadAl)
Ss% 10 250l areai die ale aading WS Oball i lelae ( pitil) A3)l6e JBA (e aaBl
Jeay Al dglid) alal) 4 %10 ) deay Ju 1y dnliie Ll dygundly duliall dsull
dalra alazinly & mm 150 ) Jshell e ale xS L 13y san daiitad) 4D ) e
G sl Al aan Olia i) Gyl WD iy sy Slaay) dilaill gl
dale galal 4 lsliyl Se ) sl salsay  ball Ol lual  dadii)
s ds b pans )l Ala] Gsepaa - Aglia Bhlie g Cigapian (galy 8 dglia
(10) Jsaall 8 bl hsl) Oyl dalee o bl il (e aadls

Johell  de  Cigapima dale LY (gl

)0 ) G i e e oG 559 o (10)

wasadl aul daliudl @il sl Jshaell | glpall dalae | (ggiaall (333} aaa
A 1000 Km?2 P mm RCxsuna V Mm3

Doluma 0.156 57 0.042 0.37
Hella 0.098 57 0.045 0.25
Gharir 0.062 57 0.049 0.17
Ibn Sina a 0.504 57 0.048 1.38
Ambeikha 0.135 57 0.076 0.58
Quakeen 0.03 57 0.064 0.11
Boweish 0.773 57 0.047 2.07
Fuluk 0.113 57 0.059 0.38
Wadi Al Ryyan 0.093 57 0.056 0.30
Shoheir 1.815 57 0.045 4.66
S jie (il g sanall 10.27

Mie 252l o & %50 Jlaialy (535 Ll o3a sl ol of (10) Jsaall e Laadls
14 Jdal e absel dap Lhic Wle 14 DA 8)sS3all Cisapan Jalu (alsal (Sadl by
O o 218 Yy Lale O b el e gale 10.27 0 s gy

67




QAL ol Fud daallae Gl

....................... sl alaudl GLal Jalas il

1998-1997 ¢kl sl ¢ juls (aas (g3 Goudl i = 7
vl ge Al ¢ 2009 mlla Sl aaaf gole — 8

:\.AJJ é‘; d}...aa.“ PRI :UL..U ‘(é}a.tﬂ\ uJJJ)A (;:\.L'uﬁ} u.a,gn

ol daala — Aiigll 1S e dgad) gl 8 iualdl

9- Consulting Engineering Services ( INDIA ) PVT.
LTD. New Delhi, July 2009, Flood Damage needs
assessment and reconstruction, Draft feasibility for
up gradation of Irish crossing to Bridges/Multi-cell
Box Culverts .

10- Abdel-Lattif A , and M. Al- Shamrani , December
2013, A comparison of methods for estimating the
mean annual runoff coefficient at ungauged stream
in southwestern region, Kingdom of Saudi Arabia
, International Journal of Environmental Science
and Toxicology Research Vol. 1(1) pp. 12-20.

11- Wilby Rob, 17 March 2009, An Evaluation of
climate data and downscaling options for Yemen ,
Draft Report, World Bank.

12- fa. k. farquharson , d. t. plinston & j. v. sutcliffe
(1996) Rainfall and runoff in Yemen,
Hydrological Sciences Journal.

1pabal)

Ahilae e Ayl B0 ¢ Gl (B laglaall bl 58580 - 1
- Cgaplan

Al clasdl « 2004-2003  cplew byl colad as — 2
coaea (g Canll mala Cl)sie <350l [2/

@lse HLEAY Al cly ¢ 2001 cdeal apal) Juals s - 3
pd ) Aedie dagphl ol B dgaud) el Al
e i by Ao daals (A Al LIS 8 Al Al
SAnaall duvigh) A o)) i€all An s oy il

& Al Apaall iyl « 2004 (Jlea i ol — 4
V) G leaals Beally Cisapimal Jaladl Lol
Lnpdal) aglall Cgaguinn Aaals Ao Ay lially A8l
e galall dladll (Aysiu Chal daSas dpale ) Adplaill
st — oY) sl —

(1) bastougd ¢ 2005-2004 ol Glau sl -5
soaes s el daals Gysline

¢ 2009-2008 « b ren texe el Gusd aald — 6
cpaen s (ol Aaala s ¢ (1) Lansdyaedl

68



Hadhramout University Journal of Natural & Applied Sciences, Volume 15, Issue 1, June 2018

The mean annual runoff coefficient at streams
in south region of Hadhramout, Yemen

Ghazwan Sheikh Alsouck Mohammad Husain Algifry

Abstract

The annual runoff coefficient is one of the most important factors for the design and construction of
dams. the runoff coefficient determines the possible storage capacity in front of the dam and thus the size
of the dam to be constructed to be technically and economically feasible. In this study, the annual mean
runoff coefficient of Hadramout coast basins was calculated based on previous studies of surface runoff
of Wadi Hadramout valleys. Using the statistical program (IBM SPSS Statistics 20), a mathematical
relationship was established to calculate the annual runoff coefficient based on the specifications of
Hadramout coast basin and a basin group in Saudi Arabia , which are known. These basins are similar to
Hadramout coast. The relationship is : Rc = 0.035 P - 0.025 A + 1.16 Sm Where A: basin area (1000
Km?2), and P : annual mean precipation (mm) And Sm : basin slop % , Rc - Annual runoff coefficient %
The calculation results of runoff coefficients were compared according to the derived relationship with
the values of runoff coefficients of the mentioned basins and the results were close. We note from the
relationship that the annual runoff coefficients increase with the increasing in the precipitation rates as
well as with the increasing in the basin slop, and they decrease with the increasing area. This relationship
can be used in similar areas and different precipitation rates.

Key words : annual runoff coefficient, annual mean precipation, basin slop, Hadramout
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