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O ABSTRACT 0O

Flood waves are one of the most important component which affect on River systems and
the surrounding environment. The various studies aimed to investing these resources, and
achieving a balance between the flow system and the protection of the stream and the
maximum use of water source for various purposes. This research aim to Study of flood
waves resulting from rain precipitation with a probability of repeating 20-50 years in
Gamga River, Which was based on the altitude layer taken from the Japanese satellite
ALOS (Advanced Land Observation Satellite), to obtain the topographical nature of the
studied river, It was processed within G.1.S environment using the HEC-GEORAS tool,
Were the Geometric data for the stream was prepared from cross-section, a central channel
and banks of the flow...., and exported to the hydraulic modeling program HEC-RAS,
Were the required hydraulic data has been entered.

The results showed a significant change of the studied river when the resulting flood waves
pass with potentials (20-50) years, Within the different section and its location and the
diversity and importance of in-depth study and analysis, in order to achieve the maximum
benefit from the stream while achieving the stability of the stream and protecting it from
sudden changes.

Keywords: flood weaves, Gamga River, geographic information system, Hydraulic
Parameter.
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Edit Manning's n or k Values

River: [AlGamga ~| %] B2 &R @ Editinterpolated XS's  [Channel n Values have
a light green
Reach: |(All Reaches) _~| |al Regions ~| background
Selected Area Edit Options
Add Constant ... | Multiply Factor ... | Setvailues ... | Replace ... | ReducetoLChR... |

Reach River Station Fretn (n/K) [ n#1 l n &2 ] n#3
117 |Med Reach 15021.43 n 0.041 0.038 0.091
118 | Med Reach 14926.59 n 0.041 0.038 0.0491
119 | Med Reach 14763.96 n 0.041 0.038 0.0491
120 | Med Reach 14607.85 n 0.041 0.038 0,041
121|Med Reach 194476.55 n 0.041 0.038 0.041
122 | Med Reach 14346.43 n 0.041 0,038 0.041
123 | Med Reach 14210.498 n 0.041 0.038 0.041
124 | Med Reach 14105.98 n 0.041 0.038 0.041
125|Med Reach 13974.79 n 0.041 0.038 0.041
126 | Med Reach 13844.05 n 0.041 0.041
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Flood Flow Characteristics|
Calculated by Unit Graph Method
P T Q max Qmax \t/:lpu;:; \:I;C;:xic to'rpuenaekl T:nttl
% Years m3/sec m’/sec/km? m? m¥/sec_ | hours hours
0.1 1000 317.2 4.99 | 1,622,027 | 9,003,216 4.35 31.6
100 185.1 2.91 914,421 | 5,461,605 4.35 31.6
2 50 148.9 2.34 726,095 | 4,442,897 4.35 31.6
20 104.6 1.65 498,184 | 3,123,047 4.35 31.6
10 10 74.0 1.17 343,575 | 2,164,859 4.35 31.6
20 5 47.8 0.75 291,211 | 1,339,542 4.85 25.6
50 2 18.2 0.29 132,002 414,449 5.60 15.6

[10] 2012 ZBak s £ LaSY Ll stagd) Al (pa (3T ciliana (8) JSa

i~ Steady Flow Data - flow111
File Options Help
Enter Edit Number of Profies (32000 max): | 1

Locations of Flow Data Changes

rver: (TR I - | Add Muitile...

Reach: |Upeer reach v | River Sta.:| 37654.64 ~| Add A Flow Change Location |

Reach RS PF1

Upeer reach 148.9
Lower Reach 148.9
Trebutary 148.9

A 50 85 Lilialy HEC-RASY) galiyy crada (384l) cilily Jaa) (9) Jsa
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Locations of Flow Data Chanx

Rver: ([T A - |

Reach: |Upeer reach v | River Sta.;|37654.64

Add Multiple. ..
| Add A Flow Change Location |

Fow Change Location Profie Names and Flow Rates
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Geom: AlgamqaGEQO Flow: flow111
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= 038 >
Legend
| WS PF 1
E %l :
= Crit PF 1
<] ! : -
® .
8 1 00 T 5 Ground
w 2804 B
] “\ / Y
: e Bank Sta
L7y v& 650 630
Station (m)
—_ —

e 50 Llldialy 33l 900 s gl Ly 8 12303.34 28 gl adadal) (12) Jeill

el +el eoourl
| awversta: [1230334 BRI
algamqa1t Plan: Plan 03  6/26/2021 1:04:57 PM
Geom: AlgamgqaGEO  Flow: flow111
River = AlGamga Reach = Upeerreach RS = 12303.34
.038 I
- H Legend
///
221 WS PF 1
% Crit PF 1
& 280
W o7s .
Bank Sta
276+
620 840 660 880
Station (m)
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12303.34 uajnl) gatall i 50 Jlaialy g 3saill i (e Al 4805040 clialllly Jaa (1) Jstad

filil Cross Section Output

File Type Options

Help

River: IAIGamga

;] Profile: IPF 1

Reach lUpeer reach

;]RS:

Plan: Plan 03

=]

|12303.34

AlGamga U

v] #| #]ptan: [1111

er reach RS: 12303.34 Profile: PF 1

E.G. Elev (m)

Vel Head (m)
W.S, Elev (m)
Crit W.S. (m)
E.G. Slope (m/m)
Q Total (m3/s)
Top Width (m)
Vel Total (m/s)
Max Chl Dpth (m)
Conv, Total (m3/s)
Length Wtd, (m)
Min Ch El (m)
Alpha

Frctn Loss (m)

C &E Loss (m)

281.07
0.59
280.99
280.49
0.014187
150.00
38.98
3.39
2,27
1259.4
642.42
278.22
1.00
2,29
0.14

Element

Wt. n-val,

0.038

Reach Len. (m)

Flow Area (m2)

44,28

Area (m2)

44.28

Flow (m3/s)

Top Width (m)

38.98

Avg. Vel, (m/s)

3.39

Hydr. Depth (m)

1.14

Conv. (m3/s)

1259.4

Wetted Per, (m)

39.91

Shear (N/m2)

156.31

Stream Power (N/m s)

529.53

Cum Volume (1000 m3)

8079.31 0.07

Cum SA (1000 m2)

1503.28 0.02

Errors, Warnings and Notes

-12303.34 ) phiall L 20 Jlaialy gagall) i oo Aailil) Ay gl @liabllly Jaa (2) Jgaad

B Cross Section Output -~ o4
File Type Options Help
River: |AlGamga =] profie: [T - |
Reach [Upeer reach ~| rs:  [12303.34 ~] 8] tptan: [1111 ~|
r reach RS: 12303.34 Profie: PF 2
E.G. Bev (m) 280.68 | Element LeROB | Channel | RightOB
Vel Head (m) 0.50 | Wt. n-Val. 0.033
W.S. Elev (m) 280.18 | Reach Len. (m) 1.00 642.492 1.00
Crit W.5. (m) 280.18 | Flow Area (m2) 33.05
E.G. Sope (m/m) 0.014881 | Area (m2) 33.05
Q Total (m3/s) 104.00 | Flow (m3/s) 104.00
Top Width (m) 33.67 | Top Width (m) 33.67
vel Total (m/s) 3.15 | Avg. Vel (m/s) 3.15
Max Chi Dpth (m) 1.96 | Hydr. Depth (m) 0.98
Conv. Total {(m3/s) 852.5 | Conv. (m3/s) 852.5
Length Wid, (m) 642.42 | Wetted Per, (m) 34.05
Min Ch B (m) 278.22 | Shear (N/m2) 141.65
Alpha 1.00 | Stream Power (N/m ) 445.78
Fretn Loss (m) 1.8 | Cum Volume (1000 m3) 7604.92 0.06
C &E Loss (m) 0.12 | Cum SA (1000 m2) 1455.66 0.02
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B8 profile Output Table - Standard Table 1
File Options Std. Tables Locations Help

AlGamaga

%Toﬁ ll.IO\EIW &&vl W.S, I &I o ' ﬂa

15000 1198.66 1199.64 ll” 64 ll” %5 0.010%1 2..
15000 118222 118375 118405 118472 0,039510 3(]5
150.00. 1166.04 N 1163.70 116540 0.018591 A 36.48
15000 114873 A 119997 1150.43 0.046853 ’ 4156
150.00 113520 2 1137.30°  11372.81 0014875 8 47,38
150,00 1116.50 g 1118.45  1119.72 0,080245 25.32
150.00 1105.27 N 1108,30 110882 0.014591 5 4,86
150.00 1085.74 1097,238 1097.75 0,008061 A 67.13
150.00 1089.20 X 109069 109105 0.0165%0 . .64
150.00, 107.2% . 1072.49  1078.34 0.000045 . 305.89
150.00 1075.94 & 107793 3072.25 0.0:8152
150.00 1060.27 L 1061.72 306270 0.093152
150.00 1043.37 b 045,13 045,64 0.02273)
150.00 1031.63 3 1032.58  1032.99 0.0036838
150,00 1028.87 g 3029.80 3030,03 0,038635
150.00' 10:8.11 R 020,43 102117 0,0291%4
150,00 1010.04 ) 1010.73  3010.94 0,007414
150.00 1005.3% 5 006.22 3006,55 0016586
150.00 992.65 A 994.19 99475 0.042640
15000 9799 961,31 98182 0018867
150.00 96995 . §7L47 97193 0.022347
150.00 961.9 S 963,19 %6432 0001482

95129 A 962.73  963.10 0.016295
150.00 9S0.36 952,50 953,20 0.032869

836,65 3 §37.89 93827 0007528
150,00 92082 . VL7 93220 001485
15000 913.18 5 $19.51  920.02 0.047563

$05.87 " 91125 91161 0.016530

0112 . 901,78 90197 0.033821

,MiLn 5 $92.23 892,50 0.018203

88176 . $83.29° §83.67 0.017517

875.51 . §80.01 880.80 0.002213

5779 X 87861 879,00 006122

866.60 . 867,44 862.74 0.030384

Bl Protile Outpun Tabsle - Standard Tabile 1
File Options Std. Tables Locstions MHelp
ML A ari: Ploan ( Hove VG amDs ”o Jpes pct i
Resdh River Sta [Profie Q Totat mo-alw.s.aalonw.slz.a.aalmc.swe vei Owd [Flow Ares | Top Weeth | Froude = Cnl
{mafs) {m) =) | fm) | tm ] {mim) nm.q 1_{m3 fm)

Upeer reach | ST654.64 | PF © I04.00] 121063 121237 1212.55 121339 0.0400%% 2121 w4
Upeer rench | 3745464 |FF 3 0400 1198.66 1199.49 1199.49 1199.75 0,018280 zzs .03 30.90
Upesr rench| 3728157 |PF 1 104.00 1132.22 1183.57, 118381 118434  0.036302 388 2677 3963
| Lpear reach| 37103 44 10w 3 104.00 1164.04 1165.19 13683 1163.54 0.019734 isa I s
| Upeer reach| 36897.18 |PF 3 104.00 114875 1140.65 119,80 1150,16 0.041496 115 3300 7310
Lpeer reach| 3662817 |7F 1 104.00 113520 1137.03 1137.03 1137.47 0.015661 295 3530 4129
| Upeer resch| %439.8_|oF L 10400 1116.50 1117.76 1118.20 1119.17 0.074404 526 1978 J141
Upoer remch | 36277 24 |PF 1 10400 110827 1300.02) 1308.03 1108.47' 0.0153% 2% 3% %00
Upeer reach | 36 102.88 | ¥ 1 04.00 UAS T4 1097.38 1067.06 1097.43 0.007747 201 5178 640
Upeer reach| 3592038 |7F 1 104.00 1085.30 1090.50 1090.50 1090.81 0.017311 24 434 Jves

" I5713. 7% |PF 1 10400 1070.21 1070.52 107213 1079,13 0.00002% 0.3 9251 623
Useer reach | 3558805 |PF 1 104.00 107694 1077.84 1077.84 107807 0.019013 213 a7 0837
Upeer rench| 35452.63 |FF 3 0400 1060.27 1061.19 106157 1062.30 0.088360 466 2231  wAw
Upesr rench| 35329, 71 |PF 1 104.00 1043.37 1044.77 104482 104532 0.021298 3z e wam

[25172.2 | ) 10400 103163 103378 103245 1032.83  0.003539 108 5635 w500

Upeer reach| 3504813 |PF 1 104.00 102687 1029.67 3029.67 1020.88 0.010809 201 5130 197
Loseer rench| 3493179 |7F 1 304.00 1018.11 1019.58 1020.12 1020.73: 0.029024 410 253 2873
Upeer reach| 34010, 11 |PF L 104.00 101004 1030.77. 101006 1010.84 0.007450 119 87.% 2162
| Upeer rwach | 3468793 [B¥ 1 10400, 100535 1000.06, 1006.06 1006.33 0.017433 130 45w sa»
Upeer reach| 34545, 71 |PF 1 04.00  ¥B26S 99377 99398 99444 0.040430 360 e S142
Upeer reach| 34400.75 | 7% 1 0400 979.40 980.96 SE105 98143 001544 314 3312 7R
Upeer reach| 34253.23 |F 1 10400 96995 STLIS  S7LIE 97164 0021244 257 3504 5L%

reach| 3411138 [PF 1 0400 S61.29 94393 96293 94399 0.0013%4 107, o7  su73
Upeer rench | 34008.04 | PF 3 0400 06129 SA2.54  952.54 96285 0.01667% 248 AaLE 8694
Upeer rench| 33874.4 |PF 1 10400 9$50.36 95L95 95230 95280 0.013079 407. 2552 1208
| Lpear reach| 3371275 157 3 0400 S30.63  S37.31 937,73 $3,0% 0.007457 163 820 e

23533.38 |o¥ 3 I04.00 9082 93145 53148 93187 0015648 287 B e

Liseer rench | 3338194 pF 1 0400 91818 91915 91933 919,73 0.043346 313 2074 632
Upeer reach| 33197.02]PF 1 10400  90R87 91107 1107 91137 0.01736) 245, W»H  ILe
peer conch| 33072, 37 PF 1 10400 $01.12 90166 50105 $01.83 0.03070) 194 372 w02

rmach | S2908.98 |PF 1 | :04.00 89131 $92.00 892.09 89232 0.019054 211 W23 1097
Upeer reach | 32758.43 7% 1 | 30400 83176 88307 883,07 8334t 0.017099 259 415 6150
Upeer reach| 32645, 71 |PF 1 | 30400 87,51 80044 087583 880.51 0,002150 L19 8722 %034
Upmer reach| 12831 a2]Pr 3 104.00 872,10 A4l 0741 87804 0.016837 2.0 «,57 62.03
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