Juagall ddpda B Aoy el Al g gl (ailiadl) ;e

Jua gall At (8 Alaa el 484 5 ) pailadl
Glogals Ao fpuas Bl Jole anl Glds an) ol Jals
Jua gall daala — Auilal) 30 gal) g 3 gauad) i gay 38 4a

gadlall

Jha sall Are 3 Aan jed (o (A sha adaial A5 jugl) (ailiadd] Al jy Gl 130 A o
Lsic clall mlan guie 2aa 5 lgaise & duia jall paliall | ia je ahaie 77 @l 525 oS 21 J s
AW Je g ah dul ol ddhaia e el o) adalte JS die A 5 jael) Galladdl dlagl Caag
;Ld\c.lau‘)\d:i\dmd\hbﬂ\émﬁ_\jﬁ ﬁ&ium;ﬁj&_)m;ﬁjw;ﬁ:\ﬂﬁuc\ﬁ\
sle dakiine A0 5 08 Gaibad 13 el ()5 474107 (s slas culS Al jall dikaie 8 dlas el
JRYY u\ﬁ k_i\JJAj e lias) ‘:JL Lg_,.ta.a L;ﬂ\ ;\);Y\ ‘;A USJJ )@.ﬂ\ %) e:\S:Lumj\ ;);j\ d)la
it G 5 n (o) oLl Jleanil ) im e ol IS il e ¢ Aaliia 35Y (ymiliad]
(3raiuse) dihaie (Bac) O3 1500-50 Gale el (s aal T/D aff Cas gl 5 sy jluaill (s
(e Alanindl ml | Gl bkl den o5 oall e A5 55 e pake (e 2
o 5SSy lal) Jin Jias b 23 sal) 231 it HEC-RAS (meab ) el ke
(e Adaniiall 20 Badtie Gloa Cogpla at g Al a8l e die ) paitlad e bl
Jae de pull Jare &l puaiall G oy 5 A g QESe alagl (A Lealadial &8 ol ) 3 gl
dsb o pdalie 3asly o puiall ae iy paill g elall s G guia g e cOlal) dalis ¢ Ganll

el 5 e

HEC-RAS bl 73 saill Syl 5 jaell (aibiadll (Jaa sall dpnae dlan e Al cilalsl)

The Hydraulic Characteristics of Tigris River at Mosul City
Kh. I. Othman I. A.1. Al-Hafith T. A. Chilmiran
Dams and Water Resource Research Center

Abstract

In this research the hydraulic characteristic of seventy seven cross
sections along 21 km of Tigris River at Mosul city were studied. These cross
sections were surveyed and their bed and water surface elevations were
measured.

The river at the studied reach have a different morphology and includes
three different shapes (meander part braided part and straight part). The results
of the study showed that the river at study reach has an average water surface
slope equal of 4.7*%10™. The straight part of the river reach has uniform and
regular hydraulic characteristic compared to other river parts. The river have
wide cross sections, the values of T/D varies between 50-1500 and due to
reduction in discharge there was a great reduction in flow depth and the river
was receded and river reach was narrowed than before . The deepest part was
extended beside the right bank from upstream of Ninevah Bridge to downstream
of Al-Horriya Bridge. Application of HEC-RAS Model showed that the model
can simulate the hydraulic characteristics of river under different flow
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condition. Data obtained from the model was used to find empirical relations
between (average velocity, average depth, cross section area, Top width and
discharge with the stage.

Key Words: Tigris River, Mosul City, Hydraulic Characteristics, HEC-RAS
Model.
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e csul - Sec| 11 PFE 00 21436 220.7% 22073 00000 107 7ANIE DM ZF2E 230 013
becsul- e 11 FFE 18000 21436 2214F 2757 LOO4EE 145 00328 WG9 ;e 3.5 022
bt ogul - Secf 11 PF 11 178000 A48 2220 22219 0.000541 175 1897 T332 T 332 0.23
becsul - Sec| 11 PF13 | 226000 21406 2225: 227 0003 201 CH/HID WE WL 376 027
teasul - Secf 11 ris 275000 460 22202 220406, 0.000715 224 "90°50 .75 02,30 1711 0.21
becsul - Sec| 11 PF17 | 326000 21436 203 27358 DOOO7R0 244 CEGBAB 40730 40046 135 k]
beosul - Secf 11 FF13 4000000 2406 2238E 22416 0.000553 2E3 C&T 433.03 441.22 427 0.33
b csul- Sec| 12 PF1 10000 2145 2186E 21869 000012 044 2TFE 13579 13638 1.36 013
becsul - Sec| 12 PFz W/OO 2145 21950 21952 000037 OF3 WEIS ZFB3I 2T 14 013
b csul- Sec| 12 FF4 50000 2145 2201 2025 0000387 0E3 GIEA3 MIA MI3 1.79 013
b csul - Sec| 12 PFE OO 2145 22068 22075 0000442 112 FARI W WEW 236 02
becsul - Sec| 12 PFE 128000 2145 27144 27 52 LOOCEIE 140 10072 ME1S 44746 245 023
be el - S [ 12 PF 11 17RO AL >N 22213 N0nNeR1 1A 3R 33 495 33 495 58 2T na=
becsul - Sec| 12 PF13 | 226000 2145 | 22250 27263 DOODE0Z 179 CE2HT 3632 R 3 023
b ozul - Secf 12 PF15 2700 AT 22 22307 0.000533 184 98938 B7257 7114 3 0.27
becsul - Sec| 12 PF17 | 3000 2145 20% 27348 0O0DE3: 204 28R 574 EADED 330 027
beesul - Sec [ 12 FF13 4000000 245 22387 22405 0.000627 216 240534 Ore.4 =i 414 0.23
I osul - Sec-13 FF | lo0co 215.22 21867 21865 0.000145 046 21635 115.25 &7 1.33 ol
becsul - Sec| 13 PFz W/OO 21522 21947 21950 0000342 OF WEFE 00k A0F 177 017
b csul- Sec| 13 FF4 50000 21522 2207 22022 100472 101 43829 21235 23 234 02 |
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Juagall ddpda B Aoy el Al g gl (ailiadl) ;e

e da i Ay e eyl Lgalaind a3 ol )l z3 el (e Lgale Jpeanll w3 1 bl

g Capadly ¢ deudl Jae gl b ) < _psaial

S27 S13 chiallS daga (S

aalendl 5y jall die eill g il 6 Jall (yaria &80 S30 adaiall 5 iniall el & Ja (pana adl )
S60 cuiall | a5 jeill ioaall 5 3l b ol S S37

oLl o i & jae Ja aaliall o3 e Aliadl) ailadll e gead slhel JaY @lli

513
D= 2578.22 - 24.19 S+ 0.056 S* (1) R?=0.99
T= 51075417 + 450546 S - 992 S (2) R’ = 0.96
A= 302844433 - 2777033 S + 63.66 S2 (3) R? = 0.99
V= -171266 + 15001 S - 003 S (4) R? = 0.99
'(5”'_—'”6547168.8- 59947.6 S+ 137.2 S? (5) R?=0.99

: sinid) el ¢ a ana a5l 527

D= 3068.11 - 2883 S + 006 S* (6) R?=0.99
T= 51272193 - 4769.19 S + 11.09 S? (7) R’=0.93
A= 2401620.218 - 2223214 S + 51.46 S (8) R?=0.99
V= 59587 - 58 S + 0014 S (9) R? = 0.99

Q = 5959918.4- 55131.2S+ 1275 S® (10) R?=0.99

ell g il o 5all e a1 S30

D= 6751.25-62.28 S + 0.143 $? (11) R?=0.99
T= -899562.26 + 8160.52 S-18.49 S? (12) R?=0.99

A= 1275240.02 - 12057.39 S + 28.49 S* (13) R?=10.99
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V= -3589 + 0064 S + 0014 S° (14) R?=10.99

Q = 6241128.9- 57749.6 S+ 1336 S 2 (15) R?=0.97

el wieaall o 5all b a1l S37

D= 124057 -1231 S + 003 S? (16) R?=0.99
T= -552341.44+5055.70 S - 1155 S? (17) R?=0.86
A= 178647.41 -205824 S + 571 S* (18) R?=0.99

V= 69748 - 664 S + 0.015 S? (19) R?=10.99

Q = 5629350.4- 52407.3 S+ 121.9 S* (20) R?=0.92
S60

D= 593251 - 56.04 S + 013 S° (21) R?=0.99

T= -243092.39 + 2167.62 S- 4.81 S* (22) R?=0.98

A= 2157139.18 - 20548.29 S +48.93 S* (23) R?=10.99

V= 1559.87 - 1495 S + 0.035 S° (24) R?=10.99

Q = 11121686.1- 104559.85+ 2457 S* (25) R?=0.96
sclalaiiay)
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