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Abstract

The different types of mathematical models which are physically based
models or the models based on laboratory experimental and/or field measurements are
considered to estimate the runoff depth and runoff coefficient relating rainfall to runoff
especially for the non-measured watersheds. Soil and Water Assessment Tool (SWAT 2)
was applied to estimate the surface runoff depth of Al-Khoser River watershed, 696km*,
The model was calibrated based on measured single storms data at the watershed outlet,
while data measured at the outlet of sub watershed (36km? are considered for model
verification. For model calibration, the resultant values are 0.99, 0.95, 0.73 and 0.19 for
determination coefficient, index of agreement, model efficiency, and t-test respectively,
while verification of the model revealed values of 0.97, 0.89, 0.72 and 0.32 for the same
parameters considered respectively.

The model was applied as a daily continuous simulation for the period 1991-
2011. Relationships between the accumulated daily runoff depths and accumulated daily
rainfall depths have been obtained, additionally the yearly runoff depth related to the
yearly rainfall depth was also derived. Those relations can be used to estimate the runoff
depth and runoff coefficient for different studies of the watershed.
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Date of storm Rainfall (mm) Observed Simulated
Runoff (mm) Runoff (mm)
(SWAT)
4/1/2003 14 0.312 0.29
19/2/2003 19 3.75 2.46
17/1/2004 16 1.66 1.45

mud\j@ljm -6

by (e Alall (e 6 dad 23 salll olal 3ol (e Biall g Al Aidaie Aplal 3 el £ jal 2ay
5 ill 4y ylae Adiale S5 paiise da s 3\Slae CHYSLEN @ o e dad) gl dalusall Jlo =3 gaill Juanii g a3
Llad) 5 Loall 3 ) jadl cila ja ¢ jUaa) Blee) e JS A sl 38 = Baaiaall Clilall Chiacad (2011-1991)
Bse N QY a5 Jeasall Aaadd sadiad) byl (e o JS) g ladY) el dyll 45kl (2Ll de
ot dial) die g 5 gl s IS Aoie e adaddl Load) Bae Jaras ana 23 sal) Gl jae Ciiecal Al Al
(2004-2003 ) 3_8ll Lgie a3l adaul) madl ae 5 43 ke ddiale JS1 Hhall ae Hlaie (5) JSEI cpn Al
gAk.uJ\ C’L"‘M Jalza PR _EJ)..A_)A“ @a\jzﬂ w&d\ G;.Lu.n“ c-}a.d\ (3ac &Sd&uﬂ\ O WS cc.a\.l\“ L}‘“CJJ“‘-‘S
Gee e lalaie) (04850 ) O 4ed Cingl 5 Cuas (2011-1991) 3aaiaall 35580 & jlas ddale JS a0 (ool
o om0 5 jiia s Jalae J8 S Cus (A5 Y1) A gha )l laall da i J8 A il Ay sk Al e gall )
g Lisnse phae (Bae B oy Ly 40000V 4 il 4 5ha ) (e Hhaill i ale (9) oo JE A e Blae) (e S
) g Jalaa et g Ao il A oW1 2y gha Hl1 e Talaie ) (1011350 )om A el Jalas 7 51 55 i ol (9) (adas
G g Adlaial) (] adand) il Jalrs (3 sl il bl jedai ale (121.6 ) (oo e (ae 2ic (0.48
Al 6o sai Ja) pa s Sl elaadl ¢ all 40 Y1 4 sha )l ¢ shadll (Sae (e 4dde 5 isall ddliall Jal gall il g8 @lld
Gac s eahull madl ASa e bl e (e Loy Jladl ) Lol daalae e Gl elaall g
2l )

L) (6) IS b dan ge LS 5 (ple) Leie il adand) o) a5 (ale) oasall Slaal) Bae (o A8al) Caans
(A Aipealls Fo) 28 i) (e e o dandl eandl e

SSgrunoff = 1.5 107 SSpainsan > for SSgainfan = 9mMm

HEITE
¢(ale) 828 4y hae Adiale JSI Sl Hhaall Bee :SSpainfan
(Ple) Al Ayl Aialall alad) sl eSSy oy

A, Akl adad) loyad) Gee il A8Mall 038 ki oSy ¢« (R?=0.782) Aabaall a2l apanill Jalas iy
Al sUarl) ¢pim ¥ alasiad il A sk Al (o o sllaall sap2al lilpl) 55 a2 s B sy (o 5 IS
) (oot ) SWAT dsaill alaiely adad) sl (Bae i im yad da D) e slaall (g a e

DA diale J< e sl JUaeY) Glae) gaand MR (e s sind) oadanad) zrnadl Jebaal (ppadi (5 yal 4l A all o
AUl Zapally lalaay Hhaall Bae ae gand) Bae Jas )5 ¢(pla) (5 sinidl

Yrunofr = 16.86 = 0.161. Yrainfann + 5 107 Yaincan

for YRainfall = 150mm ...(17)

Amm) (5 sied) (S lall Gas Y.Rainfa]l
.(mm) Lf}.“"““ &é'“s‘)m Dbl Gee :YRunoff-

31

www.manaraa.com



Gl Jladi Bagua ya € dnlal SWAT gigad pladialy (adaaad) Gl jal) s

IS sl alandl Glsall aans (ee ol laslaie) (Say Gl 5 (R?=0.732)483 s2gl wanill Jalas &by
oan Al Ol asles LS mdl See o 5 inall Adlisall Ul Jisis gsiull Hhall Bas A8 e e (o
O LS a5 olsall Sl 5 Alall 43 sall ilasl 53 immy b (5 sindl ol gl aaad s i i) YLS))
o2 slaic) (Say Y 138 b5 Uae) (Bleed Ao sl el il Al 3 g5 Y 3 Badae <l gind g VALl jamy lia
b O 1m0l LS Al Al sl (5 i) paal (e Ay 5855588 JJany (o3l 5 adandl ol (Bee 5 b dayal)
el (5 il aall 5085 Adlaa o) sl el Gae ) adandl o) Jabea il juadl 8 o gla¥) 138
A TS Waae 53 il Ay ylaall Aacalall o @l 3 caadl s oo sal) GBand] Adkaall (po JB) apan Jales €3 cilS
e B 5 I Awiany  Asdial) ) (A B ) 335 b Gl gall mny Jung 138 5 (201 1-1991) sl Jall 36
A5 8 &5 el ad 2o S S G 6S el g el s ol dad A D] Leade 5 4 gindl adll Ll colali o B3l )

il Jelaa (g0 Jlis Lo & sins L S 580 Lgad

80 - - 12
l Rainfall
70 - B Observed Runoff 1 e
60 _J = e= Sjmulated Runoff
T 50 [ ° E
é —
= 40 6 .E
£ 2
= =
=z -4 &
a
- 2
3 7 0
0 20 40 60 20 100
Rainy days 2003-2004
2004-2003 ¢riisd (padandl) sndl 5 oa sl shaall lac 1(5) S
70
60 .
t SSrunoi=1.5*10 * -SsRainfauz'664 *
Es0 )
% R°=0.782 for SSRainfaII =9mm 'S
5 40
&
g 30 ...............................................................................................................
3 LN o
§ 20 &
< *
10 - L g 2
& SV 2 SN
'mm * e . .
0
9 29 49 69 89 109 129
Accumulated Daily Rainfall (mm)

) alnd) el s o sl oS aall s 383011 ; (6) JS

oL fyl_llsl

32

www.manharaa.com




Al-Rafidain Engineering Vol. 23 No. 3 June 2015

160

140 4| Yrunofr = 0-0005(Ygainfan)® - 0.1613 Yginga + 16.859 | *
R?=0.732 for YRainfall 2 150mm |

120 +

Yearly Runoff(mm)

150 250 350 450 550 650
Yearly Rainfall(mm)

Sl s oadadl a5 sl Ganll (s 385all £(7) S

: JJLAAA”

Meeadand) Gl Gl S5 s e dad )l Cunliall #3 ga bl 54 53" (2008)cpl) e 2aaac 2aaa -
2008 S (g 545 ¢ olpall J YV s yad) sinall g Adlad) Al 5 Aplad) 3 51 sall G 1 sal) pa35al116-19

) " Al Ay o) ASLall ¢ ialy )

By ‘ﬁ“,.aj\ ‘_g &)ﬂ\ u\,g‘)aj\ <l S g c(2010) f’jlé G €251 comad (ud gy dama ¢ jyad Juls sy -2
c"dmﬂ\ fuﬁu d}; IREN|

3- Alansi, A W., Amin, M. S. M., Abdul Halim, G., Shafri, H. Z. M., and Aimrun, W.
(2009), "Validation of SWAT Model for Stream Flow Simulation and Forecasting in
Upper Bernam Humid Tropical River Basin", Malaysia Hydrology and Earth System
Sciences Discussions, 6:PP 7581-7609.

4- Rahman, K., Maringanti, C., Beniston, M., Widmer, F., Abbaspour, k., and Lehmann, A.
( 2013), "Streamflow Modeling in a Highly Managed Mountainous Glacier Watershed
Using SWAT: The Upper Rhone River Watershed Case in Switzerland", Water
Resources Management, 27 : PP 323-339.

5-  Andersson, J. C.M., Zehnder A. J. B., Wehrli B., Yang H., 2012, "Improved SWAT
Model Performance with Time-Dynamic Voronoi Tessellation of Climatic Input Data in
Southern Africa", Journal of the American Water Resources Association (JAWRA)( 1-
14).

6- Easton, Z. M., Fuka, D. R., White, E.D., Collick, A. S., Asharge, B. B., Mccarteny, M.,
Awulachew, S.B.,Ahmed, A.A., Steenhuis, T.S.,2010, "A multi basin SWAT model
analysis of Runoff and sedimentation in the Blue Nile, Ethiopia", Hydrol. Earth Syst.
Sci. Discuss.,Vol 7, (3837-3878).

7-  Gebremicael, T .G., Mohamed, Y. A., Betrie, G. D., Zaag, P. V., Teferi, E.,2013," Trend
analysis of runoff and sediment fluxes in the Upper Blue Nile basin: A combined analysis

of statistical tests, physically-based models and landuse maps", Journal of Hydrology
Vol. 482 (57-68).

33

www.manaraa.com



Gl Jladi 53530 i Lulal SWAT sl ahiiiuly bl ol jall s -

8- Mohammad, M. E., 2005, "A Conceptual Model for Flow and Sediment Routing for a
Watershed Northern Iraq", Ph.D. , Thesis , University of Mosul , Iraq.

9- Neitsch, S. L., Arnold, J.G., Kiniry, J. R.,Williams, J. R.,2009,"Soil and Water
Assessment Tool Theoretical Documentation Version 2009",Blackland Research Center-
Texas U.S.A.

10- -Mays, L.W.,2011,"Water Resources Engineering", John Wiley and Sons, U.S.A.

ol Lalu Zyl_ﬂbl

www.manharaa.com




