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Abstract

This project is a study behavior of The Yom River. Case with large retention
pond model to study the water surface of the Yom River and the reduction of flood
in Phitsanulok Pithit and Nakhonsawan.

In the Analyze of the data by entering the water level, flow rate during 15
August-30 October 2554,the year with the highest water level on record today. By
using manning middle of the river 0.03 and floodplain above the river bank use 0.2
into each cross-section profile.The models applied 2 cases of retention ponds with
the size 50 and 160 per sq km.,respectively. Secondary data was collected from the
Irrigation Department. included cross-sectional profiles and water stages and flow
rates. The analysis results showed the reduction of inundated area is after applied
both cases of flood ponds. The province from Phitsanulok down to Nakhon Sawan
can use these results to develop retention ponds in order to prevent and alleviate

flooding.
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{Uniform flow)
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(Gradually varied flow)

1.3 msluan/@euuan
(Rapidty varied flow)
2.nsivalained (Unsteady flow)
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(Gradually varied unsteady flow)
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(Rapidly varied unsteady flow)
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fsection factor for critical flow)
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finduuunsiilianegy (Prismatic channel) wiemahiiliihdrasfinaenns valasi

[ [l ino (Y] =
mmﬁmmnu'lumqnﬂsluaﬁwmﬁim1ﬂqgﬂw 25

ot s ¥ A
3UN 2.5 malvaadnaualumininta

vinglezihuldinsivaminausiidnsiididy 2 Usznns fa
1. anufin fuiwidn eriduesanmsluaynqwihdauemnitnosfeened
2. ANUAMYBNEUTTAUNT I ( Energy grade line, E.G.L) muainvandussiutanans
wiorduseduiing (Hydraulic erade line, H.G L) uasanuainvoaionh asfasuumiiu

Tdgmmaayinfu wie S=Sy= Sg=5

gun1sNIsIviagdiaue

3 = o & =]
Tlumslvaduauessli y ;= ygWas Va= Vg A9UU 90dUn159 (2.6)
agimsgadendsamy h =Z,-Z5 = SL ... (27)

| w o 2
o S AD AUARUENAULIZAUNGINY

L Ao Ssgeniasenitevingm A wazmign B



gn3989 Manning Tull 1889 Robert Manning Jrnsymleda laviareiduiug
sswindulssdnsras Chezy wazdulszdnsmnmyuszvedManning fukilvamans B

& da Ve ' ' =1
LUU'WLJUNI‘““U@H'NLLWT“?Y]UWQU

1.49

r or II6
ssuumbosang : C=——R e (2.8)
n

1

B 1/6
uumiIe Sl : C= ;R .. (2.9)

- ' { = < Y]
Wauyuan C 9nauntsh 2.11 wazaunisn 2.12Tuaunsv 2.8 2ela

# 7] ) = g Y .lu -:‘I’
AUN15999 Manning &Sy AnnuaMIsvsINMs valunaintasiai

1.49 213 cin2
FEUUMNEBINGY: V= TR S .. {2.10)
y V \\ 1 R2/3S1/2
FEUUNLIY S L ; . (2.17)

= = wr ™ v o
PNAUNTTA 2.10 waLaNn1sn 2.11 awnsonionsnisvalumaintinlesail

149 2[3Sll2

suumbgdangy: 0= D7y AR e (2.12)
: = 1 AR213gM?
FEUUNLIY SI: 0= ; e (213)

Tudnvesdudssananiueiese Manning(n) aunsovildainnvaaesviavedsuainnis
Fomulsanq Flunsdlvesnslwawuudminauaszassinairisgaaluil
LY v { o) Io’ a‘ oo
1.8ms7n13tua (Q Tmenislfiedasinaimnirvesnszuaun (current meter) Avinen

togvasmuinlea (Q=AV)

Y 4 v o 2 5 ) 'Y o @ 2 - o

2. wunningm (A) Teeliwmy lihesu Usenaudu insssioinanudnveshlnoende
F| 2 ) ¥ o L M W o e H o
paudEiBY (echosounding) (111 anmintiman mnaslunszatsnsmudrldias o ianuh

. & d v o
(planimeter) wawaiuimidalé

11
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3adunauilien (P) annsamldonnisliindeadiotastuems Jaduveudonldan
wiiavsiule
d.auam (S) misinnisidndasssaudszneutumiinssoems

dle¥aduusenag w4 dudsiindrni azasnsofnum@ssaviaungse
vosmalmitldnnaunisd 2.12 vieaunsi 2.13 udwsiideyaitineiuduszuumie
oxls warlunsaiftbifins nsdsluaun Aifeuusilumsivuaduszaviniuirssves
maTmih Famsedl 2.3 warmsned 2.4 TaeifBnadenldmduussansrmnguss n #
wana Savdosendeussaunisaluasnisindule (udeement) 3nBRUsENBUANY
(factors) ﬁﬁ'}ﬁ'mﬁaﬁ

4.1 ﬂﬂmqwswaaﬁqmai}nﬂm (surface roughness) wetavNALaE3UITBY
Taniidufmaiudn dr¥andusieasden (fine grain) 3zt n s Tuveitiandiamey
(coarse grain) 3lf n g

4.2 WuunAgu (vegetation) vaneisnsaifueiaiulaluniein e wu Tndhtu
wiaiiinaurnaes Dufu dneumduifasilien n iy swlienmah il
Auimhdnmslnetwaveinsiifunaqueedissavinurgasyasnnuietostuegi
AYINGY AIIVILLY Wazilavssiiy sty

4.3 mufuulsuase ARy Ive i Un {channel irregularities and channet
alignment) Ais ArufuudsvamiaiDeduiiennsnmauusiaouresguine widauas
wnamueevemihda aaensurnuaahrivesmaihda Sisisuannn
awvilsduussantanuagssnnaalusg

4.4 NAMYIE waznInnnznau (scouring and silting) Lﬁaquﬁnﬂm‘]nﬁmﬁ'ﬂﬂﬂv
nawadaivihfudunmadineuvguTzvesiitaasy vliiUssAntauvgess sy
wnte Tunaessi winiinsanasnavsasianiiiasasdeanihiomaitnestisen
AnguIsIashuin lkanwnisivaazandstu fafu SuussanieuusessosiivugTiiy
ooas

4.5 Asiineremai (obstruction) Ly mesiaazwiu NM3gnanvesdioasine 1

Wluprasmdousitieineg  asibihlwalidundstuinliadudseansauusyseaniu

| A
a

svegiuriie v 3U3 $unu uasn1sBesdmasdainenineg WJudu

4.6 AnuanYeINIsnanasdnsInsiva (stage and discharge) Tnaun@an n Tumns
Y oay W -1 P = E A oW - 4 da ¥
Pilaving Wazila n arsadlefimmdnunniy wielidnsinslwafindu wseluvaeiiiin
veslumai®e ludiwoasunst siinsdudadusimaiwtaamdudndruiuusunn
:’ 5 LI Y L A :’ v = es 1 or o ol : =] 1 £ } 2 ) lO’
wamienuds Weunlssvsildadnisdudandamaihdauinnindadiuavinlian n Tudh

v v od ' H ] ' w v S & v
tesfinnlimngaindiluhun  witliiauelunnnsdl dadu  Send@ndsnduudiluny
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winvetTBINUATAIBE U AR Una ARG
A. Closed conduits flowing partly full
A-1. Metal
a. Brass, smooth 0.009 0.010 0.013
b. Steel
1. Lockbar and welded 0.010 0.012 0.014
2. Riveted and spiral 0.013 0.016 0.017
c. Cast iron
1, Coated 0.010 0.013 0.014
2. Uncoated 0.011 0.014 0.016
d. Wrough iron
1. Black 0.012 0.014 0.015
2. Galvanized 0.013 0.016 0.017
e. Corrugated metal
1. Subdrain 0.017 0.019 0.021
2. Storm drain 0.021 0.024 0.030
A-2. Nonmetal
a. Lucite 0.008 0.009 0.010
b. Glass 0.009 0.010 0.013
c. Cement
1. Neat, surface 0.010 0.011 0.013
2. Mortar 0.011 0.013 0.015
d. Concrete
1. Culvert, Straight and free of debris 0.010 0.011 0.013
2. Culvert with bends, connections,
and some debris 0.011 0.013
0.014
3. Finished 0.011 0.012 0.014
4. Sewer with manholes, inlet, etc,, 0.013 0.015 0.017
straight
5. Unfinished, steel form 0.012 0.013 0.014
6. Unfinished, smooth wood form 0.012 0.014 0.016
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7. Unfinished, rough wood form 0.015 0.017 0.020
e. Wood
1. Stave 0.010 0.012 0.014
2. L aminated, treated 0.015 0.017 0.020
f. Clay
1. Common drainage tile 0.011 0.013 0.017
2. Vitrified sewer 0.011 0.014 0.017
3. Vitrified sewer with manholes, 0.013 0.015 0.017
inlet, etc.
4. Vitrified subdrain with open joint 0.014 0.016 0.018
g. Brickwork
1. Glazed 0.011 0.013 0.015
2. Lined with cement mortar 0.012 0.015 0.017
h. Sanitary sewers coated with sewage 0.012 0.013 0.016
slimes, with bends and connections
i, Paved invert, sewer, smooth bottom  0.016 0.019 0.020
j. Rubble masonry, cemented 0.018 0.025 0.030
A3 2.2 ﬁqﬁnﬂszﬁw‘émﬂwgﬂsz n (o)
LOGLLE GRRTG R DTl wee Uni qan
B. Lined or built-up channels
B-1. Metal
a. Smooth steel surface
1. Unpainted 0.011 0.012 0.014
2. Painted 0.012 0.013 0.017
b. Corrugated 0.021 0.025 0.030
B-2 Nonmetal
a. Cement
1. Neat, surface 0.010 0.011 0.013
2. Mortar 0.011 0.013 0.015
b. Woed
1. Ptaned, untreated 0.010 0.012 0.014



2. Planed, creosoted

3. Unplaned

4. Plank with battens

5. Lined with roofing paper
¢. Concrete

1. Trowel finish

2. Float finish

3. Finished, with gravel on bottom

4. Unfinished

5. Gunite, good section

6. Gunite, wavy section

7. On good excavated rock

8. On irregular excavated rock
d. Concrete bottom float finished with

sides of

1. Dressed stone in mortar

2. Random stone in mortar

3. Cement rubble masonry, plastered

0.024

4. Cement rubble masonry

5. Dry rubble or riprap 0.020
e. Gravel bottom with sides of

1. Formed concrete

2. Random stone in mortar

3. Dry rubble or riprap 0.023
f. Brick

1. Glazed

2. In cement mortar
2. Masonry

1. Cemented rubble

2. Dry rubble
h. Dressed ashlar

0.017

0.011
001
0.012
0.010

0.011
0.013
0.015
0.014
0.016
0.018
0.017
0.022

0.015
0.017

0.020

0.017
0.020

0.011

0.012

0.017
0.023

0.016

0.030

0.033

0.013

0.012
0.013
0.015
0.014

0.013
0.015
0.017
0.017
0.019
0.022
0.020
0.027

0.017
0.020

0.025

0.020
0.023

0.013

0.015

0.025
0.032

0.020

0.035

0.036

0.015
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0.015
0.015
0.018
0.0t7

0.015
0.016
0.020
0.020
0.023
0.025

0.020
0.024

0.030

0.025
0.026

0.015

0.018

0.030
0.035
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FRATDITNINWUALABT U -l Un# GRGE
B. Lined or built-up channels {cont.)
i. Asphalt
1. Smooth 0.013 0.013
2. Rough 0.016 0.016
j. Vegetal lining 0.030 0.500
C. Excavated or dredged
a. Earth, straight and uniform
1. Clean, recently completed 0.016 0.018 0.020
2. Clean, after weathering 0.018 0.022 0.025
3. Gravel, uniform section, clean 0.022 0.025 0.030
4. With short erass, few weeds 0.022 0.027 0.033
b. Earth, winding and sluggish
1. No vegetation 0.023 0.025 0.030
2. Grass, some weeds 0.025 0.030 0.033
3. Dense weeds or aquatic plants in
deep channels 0.030 0.035 0.040
4. Earth bottom and rubble sides 0.028 0.030 0.035
5. Stony bottom and weedy banks 0.025 0.035 0.040
6. Cobble bottom and clean sides 0.030 0.040 0.050
c. Dragline-excavated or dredged
1. No vegetation 0.025 0.035 0.040
2. Light brush on banks 0.035 0.050 0.060
d. Rock cuts
1. Smooth and uniform 0.025 0.035 0.040
2. jagged and irregular 0.035 0.040 0.050
e. Channels not maintained, weeds  and brush uncut
1. Dense weeds, high as flow depth 0.050 0.080 0.120
2. Clean bottom, brush on sides 0.040 0.050 0.080
3. Same, highest stage of flow 0.045 0.070 0.110
4, Dense brush, high stage 0.080 0.100 0.140



D. Natural streams
D-1. Minor streams (top width at flood
Stage < 100 ft }
a. Streams on plain
1. Clean, straight, full stage, no rifts
or deep pools 0.025
2. Same as above, but more stones
and weeds 0.030
3. Clean, winding, some pools and
shoals 0.033
4. Same as above, but some weeds and stones

0.035 0.045 0.050

<l ’ e = 1
A3 2.2 ArduUsEANSAIINYYSE n (e )

0.030

0.035

0.040

20

0.033

0.040

0.045

vinvasgamauazAtaiue G )

Un

D. Natural streams (cont.)
5. Same as above, lower stages,
more ineffective slopes and
sections 0.040
6. Same as 4, but more stones
0.06
7. Stuggish reaches, weedy, deep pools 0.050
8. Very weedy reaches, deep pools,
or floodways with heavy stand
of timber and underbrush 0.075
b. Mountain streams, no vegetation in
channel, banks usually steep,
trees and brush along banks
submerged at high staces
1. Bottom: gravels, cobbles, and few
boulders 0.030
2. Bottom: cobbles with large boulders 0.040
D-2. Floodptains

0.045

0.048

0.070

0.100

0.040
0.050

0.050

0.055

0.08

0.15

0.05
0.07



a. Pasture, no brush

1. Short grass 0.025

2. High grass 0.030
b. Cultivated areas

1. No crop 0.020

2. Mature row crops 0.025

3. Mature field crops 0.030
c. Brush

1. Scattered brush, heavy weeds 0.035

2. Lieht brush and trees, i winter 0.035

3. Light brush and trees, in summer 0.040

4, Medium to dense brush, in winter 0.045

5. Medium to dense brush, in summer 0.070
d. Trees

1. Dense willows, summer, straight 0.110

2. Cleared land with tree stumps, no
sprouts 0.030
3. Same as above, but with heavy
growth of sprouts 0.050
4. Heavy stand of timber, a few
down trees, little undergrowth,
flood stage below branches 0.080
5. Same as above, but with flood
stage reaching branches 0.100
D-3. Major streams (top width at flood
Stage >100 ft), The n value is less
than that for minor streams of similar
description because banks offer less
effective resistance.
a. Regular section with no boulders or brush  0.025

b. trregular and rough section 0.035

0.030
0.035

0.030

0.035

0.040

0.050

0.050

0.060

0.070

0.100

0.150

0.040

0.060

0.100

0.120
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0.03
0.05

0.04

0.04

0.05

0.07

0.06

0.08

0.11

0.16

0.20

0.05

0.08

0.12

0.16

0.06
0.10
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susnnee K
sUmRBIamuaEuds 1.25
90 * YosEMIMATIIMTLALIEY 1.05
naviovsanaugvmuasvaTasliing 1.05
nediensanaugimthuaudsiasiin: 0.95
LERE I (R 0.90

g P g Y] Y y . ¢
Tunsainiitiadusnig vareledy sxilwareduuszavaauuzvse Manning §1 Woody

L. Cowar (1956) diaupuuzanmsmdssanamduss@nsmunuse n Uifaums
n = (NN +n,4n3+ng) ms ..(2.14)

o = 1 & @ ff—— = 8 ar ar
lagh  np Ao A1 n WugudmiumahilaGouiasiinvumssintauanudnunzvesTan
n1uudn

= » o i+ o ar r -y ‘0’ -y « . g s

ny AR ATUSURNE WS UNaTRIMLRULUSYE M MNMITA (surface irregularities)
= 1 at P er at 1 ¥ oA lﬁ‘

n, fie ANdSuLNdwmivaruiundsvesgunsazsuimdinvasmalile

ns Ao ASURNdmsURaniavInsinaluntninida
=) 4 L% » o al X

ng Ao AYSuuNdwIunsiiigunagy

uaz  mg Ao AUSULNE MY UNaTBIANNARAENTEIMIRIITA

o @r 1 1 4 A
AMIUAT NG, Ny, Ny, N3, Ng B8E Mg ausamtaonmsei 2.4
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A15190 2.4 ASuuisngg dmsuAnaudigsrantainariustess Manning

Reulamaiuda Asuun
Faqnraiuin Ay Mo 0.020
#unn 0.025
NTINAZLDYA 0.024
NIIANY Y 0.028
amufunUseasRovnainde | Sy n, 0.000
hiseutios 0.005
{sh3suihunan 0.010
LiSounn 0.020
P sa T anath Aoe Wasuwas ny 0.000
n Wasuuvasunausi 0.005
Wasuuaniss 0.010-0.015
raRINdatinuansiva i ns 0.000
fidmiae 0.010-0.015
fivmnany 0.020-0.030
fuan 0.040-0.060
#yUnmau Vot ne | 0.005-0.010
Urunans 0.010-0.025
un 0.025-0.050
NUHUINN 0.050-0.100
HAvBIAT AR IvBIMN | 1antiay m, 1.000
Wa Urunany 1.150
N 1.30
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3. A3.NY A, an As.Y 1 LR
13.89 6589.19 0 20.83 0 20.83
43.83 1674.64 0.01 24.89 0.01 24,89
4377 8269.58 0.01 22.5 0.01 225
4371 2069.61 0.01 23.82 0.01 24.86
43.65 8588.02 0.01 27.58 0.01 31.17
43.59 9937.79 0.01 15.81 0.01 18.33
4353 9951.89 0 8.97 0.01 10.97
4347 9874.22 0.01 10.57 0.01 13.59
43.41 9787.78 0.01 10.03 0.01 13.99
43,36 9569.54 0.01 10.92 0.01 15.29
4332 9367.97 0.01 9.47 0.02 13.76
43.26 914977 0.01 27.05 0.01 40.58
43.2 8597.61 0.01 35.84 0.02 58.25
43,13 7552.46 0.01 38.14 0.02 65.07
43,05 5785.81 0.01 97.61 0.01 161.65
4298 4378.06 0.01 81.47 0.02 156.12
429 3478.12 0.01 67.09 0.02 135.79
42.81 2780.11 0.02 62.68 0.03 134.34
42,71 2110.48 0.02 138.01 0.03 204.78
42.6 1502.35 0.01 2541 0.03 61.9
42.49 1304.42 0.01 18.63 0.03 48.75
42.38 859.23 0.01 29.85 0.03 85.79
42.28 481.75 0.01 37 0.04 85.32
4217 250.08 0.01 9.08 0.04 28.89
42.06 229.84 0.01 8.77 0.04 29.68
4195 209.29 0.01 8.83 0.05 335
41.83 186.3 0.0t 8.3 0.05 31.73
41.79 918 0.02 0.17 0.05 0.69
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41.65 87.57 0.01 0.16 0.05 0.67
41.56 84.32 0.01 0.15 0.05 0.68
41.47 82.34 0.01 0.16 0.06 0.78
4137 182.2 0.01 3.15 0.06 16.04
41.33 853 0.01 0.34 0.05 1.75
41.26 91.91 0.01 0.34 0.06 1.85
41.19 98.15 0.01 0.36 0.06 201
41.14 105.94 .01 0.21 0.07 1.19
41.09 11543 0.01 0.2 .07 1.22
41.04 124.65 0.02 0.2 0.07 1.25
40.98 133.52 0.01 0.2 0.07 1.29
40.93 141.95 0.01 0.21 0.08 1.36
40.87 138.38 0.01 0.19 0.07 1.26
40.83 134.43 0.01 0.17 0.08 1.16
40.79 130.05 0.02 0.14 0.09 1.06
40.75 125.26 0.01 0.13 0.08 0.97
40.71 124.2 0.01 0.12 0.08 0.91
40.67 12332 0.01 0.11 0.08 0.86
40.64 122.59 0.02 0.11 0.09 0.82
40.59 121.98 0.01 0.1 0.08 0.79
40.55 121.46 0.01 0.09 0.09 0.75
40.5 121.02 0.01 0.09 0.09 0.73
40.45 118.97 0.01 0.1 0.09 0.87
404 116.69 0.01 0.12 0.1 1.07
40.36 114.04 0.01 0.15 01 1.36
40.31 110.71 0.01 0.2 0.1 1.82
40.27 105.91 0.01 0.28 0.11 2.61
40.23 100.74 0.01 0.03 011 0.33
40.2 100.05 0.01 0.03 011 0.33
40.17 99.35 0.01 0.03 0.11 0.32
40.12 98.4 0.01 0.14 0.11 0.96
40.07 99.03 0.01 0.15 0.11 1.6
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40.02 100.22 001 0.16 0.12 18
3998 102.21 0.01 0.18 0.12 203
39.92 103.46 0.01 0.17 0.13 1.98
39.86 104.61 0.01 0.16 0.13 1.93
39.79 105.63 0.01 0.15 0.13 1.86
39.73 106.53 0.02 0.13 0.15 1.75
39.65 107.38 0.01 0.12 0.14 1.63
39.58 108.18 0.01 0.11 0.15 1.56
39.51 108.94 0.01 0.1 Q.16 1.46
39.43 364.63 0.01 21.43 0.16 256.3
39.36 653.53 0.01 19.96 0.17 324.5
39.29 111.24 0.01 0.08 0.18 1.39
39.21 112.17 0.01 0.08 0.18 1.57
39.14 113.27 0.01 0.09 0.2 1.79
39.06 1146 0.01 0.11 0.2 2.07
38.98 179.49 0.01 2.27 0.21 50.8
38.9 643.63 0.01 43.48 0.22 375,59
3882 466.18 0.01 12.52 0.23 261.04
38.74 409.58 0.01 18.46 0.24 284.8
38.66 285.85 0.01 30.03 0.25 156.77
38.58 356.7 0 10.28 0.26 223.29
38.51 520.6 0.01 10.04 0.27 209.57
38.45 689.38 0.01 11.35 0.29 238.98
38.37 916.83 0.01 12.63 0.3 457.71
38.29 842.44 0.01 5.22 0.32 737.43
38.18 95.74 0.01 0.04 0.34 1.62
38.05 85.16 0.01 0.05 0.37 1.79
3793 85.75 0.01 0.04 0.33 1.54
378 86.4 0 0.04 0.31 1.43
37.67 87.07 0.01 0.04 0.3 1.33
37.52 87.74 0 0.03 0.28 1.28
37.36 88.37 0.01 0.03 0.27 1.21
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37.16 86.74 ¢.01 0.04 0.24 1.18
36.91 85.01 0.01 0.04 0.21 1.07
36.6 83.22 0.01 0.04 0.16 1.04
36.2 B1.26 0.01 0.07 0.09 0.94
359 7526.01 0.01 237 0.09 134.37
3575 7117.65 0.01 1172 0.12 744.06
35.66 6182.85 0.01 11.28 0.16 148.65
3559 5894.67 0.02 11.68 0.18 142.5
35.53 5630.31 0.02 11.17 0.19 135.06
35.48 5381.63 0.02 9-5.1 0.2 136.55
35.43 5139.99 0.02 9.8 0.21 138.83
35.38 4900.19 0.02 9.85 0.21 141.47
35.33 5378.9 0.01 30.87 0.22 359.49
35.29 5748.03 0.01 34,39 0.22 393.47
35.26 6186.36 0.02 25.28 0.23 454.01
35.22 6816.2 0.02 49.58 0.249 6190.66
35.16 7077.28 0.01 5913.12 0.23 6215.11
35.07 1217.08 0.01 21.28 0.23 265.07
34.85 964.18 0.02 11.05 0.21 137.31
34.6 715.27 0.01 8.56 0.16 101.21
34.42 537.5 .01 7.25 0.16 85.91
34.29 6487.02 0.01 20.49 0.15 248.49
34.2 6587.01 0.01 17.52 0.14 234.86
34.14 6741.28 0.01 16.88 0.14 2134
34.11 6908.17 0.01 14 0.14 190.87
341 6903.93 0.01 14.42 0.13 190.44
34,08 712134 0.01 15.57 0.13 215,64
34.07 8883.21 0.01 33.73 0.13 1101.71
34.05 7632.64 0.01 20.67 0.14 288.65
34.01 1293.27 0.01 33.69 0.13 7184.12
33.96 7253.11 0.01 7151.03 0.17 7154.14
33.91 99.28 0.01 0.12 0.19 2.28
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33.83 96.8 0.01 0.16 0.2 1.73
asn 94.43 0.02 0.11 0.18 113
33.58 92.38 0.01 0.07 0.16 0.76
3357 92.31 0.02 0.07 0.16 0.75
33.44 92.99 0.01 0.06 0.14 0.73
33.36 93.97 0.01 0.067 0.15 0.99
33.31 5533.86 0.01 19.59 0.17 5439.86
33.27 5229.44 0.01 17.03 0.17 250.21
33.24 5436.77 0.01 20.44 0.17 336.15
33.21 5469.02 0.01 14.77 0.17 423.34
33av 551352 0.01 155.01 0.17 320.87
3312 5434.29 0.01 8.25 0.19 5350.79
33.03 79.46 0.02 0.07 0.24 1
33.01 79.38 0.03 0.13 0.24 0.99
32.86 83.34 0.02 0.09 0.21 0.85
32.73 87.39 0.02 0.07 0.19 0.76
32.63 81.56 0.03 0.12 0.19 0.75
3252 95.7 0.03 0.09 0.17 0.67
3242 96.91 0.02 0.09 0.15 0.62
323 98.4 0.02 0.08 0.13 0.52
32.21 97.01 0.02 0.08 0.14 0.52
32,13 4541.58 0.03 4446.04 0.17 4446.57
32.05 4664.63 0.04 20.19 0.21 4571.13
31.99 4801.14 0.04 22.8 0.23 4709.02
3193 4416.58 0.04 26.04 0.27 4325.05
31.86 4006.32 0.04 29.43 0.32 3915.45
LYW 3446.27 0.04 51.12 0.36 3356.07
31.66 2832.04 0.05 60.42 0.39 27426
31.54 22198 0.06 70.07 0.42 21312
3141 2653.65 0.07 942.32 0.44 2566.03
31.26 1948.54 0.07 1857.41 0.44 1859.42
31.12 174474 0.07 1651.99 0.45 1654.07
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30.99 94.88 0.07 0.42 .45 2.58
30.88 96.68 0.08 0.45 0.45 2.66
30.77 98.55 0.07 0.46 0.44 271
30.69 100.53 0.08 0.47 0.45 276
30.62 1848.44 0.08 1746.34 0.45 1748.64
30.55 1610.41 0.08 169.29 0.44 1512.58
30.49 1365.39 0.08 192.46 0.44 1269.51
30.42 1093.73 0.08 2315 0.43 999.76
30.36 746.68 0.08 628.11 0.43 654.61
303 125.66 0.08 6.14 0.43 33.29
30.24 124.25 0.08 527 0.43 28.33
30.18 121.63 0.08 4.48 0.43 23.95
3012 210.57 0.08 96.28 042 112.55
30.06 596.99 0.08 127.53 041 499.96
30 705.04 0.08 66.05 0.4 563.29
29.95 531.15 0.08 101.53 0.4 432.76
29.9 279.83 0.08 165.62 0.4 179.29
29.85 123.04 0.08 3.25 0.4 16.5
298 174.37 0.08 51.43 0.39 62.86
29.76 722,72 0.08 190.74 0.39 551.46
29.71 954.54 0.08 14477 0.39 515.07
29.67 938.39 0.08 20.07 0.39 279.32
29.65 4938 0.08 4472 (.38 160.52
29.64 274.05 0.08 441 0.39 78.11
29.63 286.8 0.08 351 (.39 56.42
29.62 27583 0.08 314 0.39 15.23
29.59 419.8 0.08 84.96 0.38 223.6
29.52 1513.85 0.08 109.4 0.39 468.08
29.41 137.13 0.08 2.65 0.39 12.16
29.31 11334 0.09 215 0.39 9.68
29.21 94.17 0.09 0.85 0.39 3.74
29.14 99.56 0.09 1.93 0.39 8.44
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29.08 104.7 0.08 203 0.38 6.41
29.04 108.88 0.09 111 0.38 4,73
28.99 107.67 0.09 1.96 0.38 8.3
28.94 104.32 0.09 1.85 0.37 7.75
28.89 97.67 0.09 1.91 0.37 7.96
28.82 87.56 0.09 0.48 0.36 1.98
28.75 88.57 0.09 1.82 0.36 3.91
28.68 89.03 0.09 1.62 0.36 5.44
28.6 88.88 0.08 1.49 0.35 6.09
28.53 88.24 0.09 1.42 0.35 5712
28.46 87.13 0.09 1.37 0.35 5.48
28.38 85.52 0.08 1.33 0.34 459
28.31 84.22 0.09 0.75 0.34 2.96
28.23 84.26 0.08 0.67 0.33 2.65
28.15 84.36 0.08 0.61 0.32 2.39
28.07 80.73 0.08 0.59 0.32 2.217
27.99 77.99 0.08 1.01 0.31 28
2791 7683 0.08 0.88 03 3.39
27.83 75.06 0.07 0.77 0.29 292
2775 72.86 0.08 0.66 0.29 2.49
27.67 363.87 0.08 34.05 0.29 187.74
27.59 251.2 0.08 42,79 0.28 179.49
27.51 231.63 0.08 20.68 0.27 156.2
2743 266.56 0.07 24.66 0.26 187.12
21.35 362.02 0.07 42.52 0.26 235.71
27.26 535.76 0.07 66.73 0.24 295.6
27.17 879.04 6.07 22.88 0.24 376.36
271.08 1070.64 0.06 86.46 0.23 186.4
26.99 1261.86 0.06 40.12 0.22 257.26
26.88 1001.08 0.06 81.18 0.21 272.43
26.77 710.54 0.06 78.41 0.2 256.72
26.66 424.67 0.06 63.61 0.19 257.18
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26.55 141.46 0.06 10.46 0.18 33.53
26.44 96.28 0.05 1.64 0.17 5.18
26.33 90.63 0.05 1.64 0.15 3.5
26.23 90.36 0.05 0.54 0.15 1.68
26.12 9181 0.04 0.46 0.13 1.44
26.02 87.82 0.04 0.37 0.12 1.15
259 85.57 0.03 0.19 .1 0.61
2507 85.68 0.03 0.14 0.09 0.45
25.62 86.36 0.02 0.1 0.06 0.3
25.45 86.51 0.02 0.13 0.03 0.3
2526 86.65 0 0 0 0
1A 0.033377 125.3917 0.205065 433,3934
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[1] U.S. Army Corps of Engineers. (2001). “HEC-RAS River analysis systemn: Hydraulics
reference manual version

4.1". Retrieved from http://www.hec.usace.army.mil. Public distribution unlimited.
[2) s#1.05.a0R Fugndu, 1smsiennssu wminedousens myleseiEnilughe
TWsunsa HEC-RAS nsdifinushbondoniagles

WATER SURFACE PROFILE ANALYSIS USING HEC - RAS PROGRAM ; A CASE
STUDY IN THE YOM RIVER
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