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Flow Characteristics of Lateral Irmigation Canals Diverted from
Kimje Main Canal in Dongjin Irrigation Area
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ABSTRACT

The study was carried out to investigate the dimension of irrigation canal, and measure the water flow of those diverted from
Kimje main canal in Dongjin irrigation area. The rating curves indicating the relationships between water level and discharge of the
lateral canals were induced using the measured data with high regression coefficients of 0.957~0.999 at inlet points and 0.932~
0.998 at end points, respectively. And Manning's roughness coefficients were estimated as the ranged from 0.015 to 0.074 at inlet
points and 0.056 to 0.089 at end points with rectangular type of concrete open irrigation canals, the Manning's roughness coefficients
of the end points were less than those values of the end points, which may be considered as the deposition of the bottom sediments.

Keywords: Dongjin irrigation area; lateral irrigation canal; water flow measurement; Manning's roughness coefficients

LM B

AR AT W ST B fejoR PRE] At
Y, W gole 89 U 24T S5 Bl ARe
o) AP et AP §9, Te1 AR fo0R o]
oA glom], A toke] ol Aol S Sto]
U84 Tl o|FolAT Slek B FAY fUS M
oAl 5UGSe BAGS Fefe] RSl EAEo] 5
7 AR SHo] MRED AN Aol A% BHESE
S F e qopuol 7S GARAS Foto] 5
AR A, %, RAA 5U5R FFe vjog
2o SAASRON AUFEE FYEA Bek. ol §43
He B BUGRE AT Sl et APz &
SR R ool gl fillel 22 e

TRl & WS olgHm, WHNLALA] Yot 2g
TS| g o] RN RSl B e
88 A ik

*

AR St AT,
w GERlETA SolEATH AYATH
¥ Corresponding author Tel.: +82-63-270-2515
Fax: +82-63-270-2517
E-mail: swcejoo@hanmail.net
2012 8¥ 79 &1
20129 8¥ 30 A=
20129 99 4% A

e
i)
B
N
T
iy
b

WANZRE ool ol e e = A F
sl s 27 gﬁ} T2 712H9 TS 43S 57

i gtk (KWRA 2005) *‘xﬂi O*Z;ﬁ%
oz =0 o FEjet 2= AE, $EFY| tido|
A3t WS 0] 831 Ho} Koo et al. (1982)% A
At EgpRof|Ae] saia] 4RSS A 523
ahal, 7129 Apme} vlul AEste] EFeRl] B4 B4
%om, Joo (1985)= =AF B3R £2UE 71
Z2eAG #gh 49 24319 Kim et al. (2005)2 717]
oA &S T FHEE WLHE = A, 2 A9
U Ell ZHk 3lHo 29 EagHlR (bypass water)S X3Fgh
Aog FaltRs spAldolAe] A W 4§, A
A BA0] =S Zuhal ek ESE 1 ha = "AFY U
Z3E 1174 RN FaRY AN HES AL
WHELS B4 Lee et al. (2012)2 AAakd9] 34
AESAES tCE Manning® 2EASE AASkL G
npdALe] gk 2EAS PAAE FESIIT. Kang et al.
(2010)2 FEA FUEFE AAHHE sl 2 9
1 o X}.ﬂ 243t 27 A& shHol saF 2ol A
S =ol= WOk AABHAL

a1y 4RE Zﬂglﬂ WA 2E A et &

113



FAAT PARAL 0 38 §5A4 55 54

P
¥ ©
% -

1. tHeR+

99| iR E W AL ol gAt FX
AA} T o2 Fhff AL AR 125740 8w
2 20,573 ha, G 877120l 4=3H2] 116 ha, F YR 2474
4o 3 A 21 ha A 39874 48HH 21,302 ha
= 7}1]1 31 L 7 _,_tq_,] J}yﬂz]q__ A—lx]7l—1:H ili m—z{
By} 598 HT%LETH A=l ARapdel HEd &
U ARG SR HeH & o] 170 me] HoF
HERE A AR Er)Eo] =3HE 16,571
hadll =871 339t ol AARMAL 4ol 59 km, T2
Z 9220 m, TiiOI 2.5 m, B4 25 m¥/solH, AL
Z10] 22 km, $2E 50 m, $8%=0] 1.8 m, B4 5 m’/sO]
ot B2 WA & B AZE By =] 49 1Y~
5¢ 10%, ©1%7] 59 11¥~6¢Y 104, Y7 015 2571 6

5%

4 119~ 99 2092 S48 sadds 7L BEdl =
maz =R 9lek (KRCC, 2011).
& drelAs SAAT AARME weh 24 A AR

AHe) g4 ARORNH 7 44K WE Y $27
& R T AES 24 SO S SRR B

W W] BREE AIE o 20119 6%
& 20114 109714 7Ikel 2 AAslech Z4F e
x]/{]_l:tl E ;(ﬂ &, E *&]EH ?:EX‘]}\])H ’é‘E E_/Ra] ‘gg
gom, ohgel S9lok 43 11e] WAS B4R, Fig. 12
WA W 70 222k 9 4324 89 9XE e
AoIL, Table 12 ZAIHe] ciat 91415 Aelg Holch

st B

114

N
Jooksan w_[%}s
\,‘,

s

Yongsung = Shinpyong

Shinyong

Daepyong

== Stream

s Main canal

Nakyang-bo

2
—— Lateral canal Kilometers

= Measuring point

Fig. 1 Location map of surveying sites in Kimje irrigation
area

Table 1 Dimension of sampling sites of discharge meas—

urement
Name of |Length |Measuring .
No canal (km) poit Code Location
Inlet |HH-1|Jeongeupsi Shintacineup Yanggoiri
1| Whaho |(4.22) e p. . . gg.
End  |HH-2|Jeongeupsi Shintaeineup Whahori
Inlet  |DP-1|Jeongeupsi Shintaeineup Chungchunri
2 [Daepyoung| (5.14) — -
End DP-2 | Kimjesi Jooksanmyun Yeonpori
11.8 Inlet  |GG-1|Kimjesi Jooksanmyun Wolseungri
3 | Gamgok - . .
(6.85) End |GG-2|Kimjesi Gamgokmyun Yoojungri
) 13.3 Inlet | SY-1 |Kimjesi Booryangmyun Shinyongri
4 | Shinyong . -
(4.00) End SY-2 | Kimjesi Booryangmyun Sampyongri
Inlet | SP-1|Kimjesi Booryangmyun Shinyongri
5 | Shinpyong | (3.40) - J - LY neT IO -
End SP-2 | Kimjesi Booryangmyun Sampyongri
13.9 Inlet | YS-1|Kimjesi Booryangmyun Yongseongri
6 | Yongsung . - -
(4.7 | End |YS-2|Kimjesi Jooksanmyun Shinheungri
15.8 Inlet | JS-1 |Kimjesi Jooksanmyun Hongsanri
7 | Jooksan o — -
(4.85) End JS-2 | Kimjesi Jooksanmyun Jooksanri

() Canal distance between inlet and end points of each lateral canal
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Table 2 Measuring interval with water surface width (KWRA,

2005)
Water surface width Measuring interval Velocity measuring interval
(m) (m) (m)
10~15% 10~15%
Less than 10 of water surface width of water surface width
10~20 1 2
20~40 2 4
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Table 3 Dimensions of irrigation canals
; Dimensions
No Name of Measprmg Bottom wic | wis
canal point W(m) | H(m) slope
inlet 2.5 1.2 0.0002
1 Whaho e — o ©
End 2.5 1.0 0.0002
inlet 34 | 14 | 00002 | O O
2 | Daepyoung -
End 2.5 14 0.0002
inlet 4.8 1.8 0.0002 O O
3 | Gamgok -
End 5.0 1.2 | 0.00025
) inlet 1.8 1.2 0.0002
4 | Shinyong
End 1.8 1.2 0.0002
- inlet 15 | 12 | 00002 | O @)
PYORE T g 12 | 10 | 00002
inlet 50 | 15 | 00002 | O @)
6 | Yongsung
End 4.0 1.2 0.0002
inlet 4.0 1.5 0.0002 O
7 Jooksan
End 3.0 14 0.0002
* WLG: water level gage, WLS: water level stage
10 T T
08 Q = 1435H2316
P R2 = 0.997 N
= 06 -/
E /
g 04
-;:; 0.2 '/‘
: e
0.0 < =
0.0 02 04 06 08 10 12
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(a) inlet point (HH-1)

Water depth (m)
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Fig. 2 Rating curves of inlet and end point within Wha—ho canal
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Fig. 3 Rating curves of inlet and end point within Daepyoung canal
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Fig. 5 Rating curves of inlet and end point within Shinyong canal
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Fig. 6 Rating curves of inlet and end point within Shinpyong canal
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Fig. 8 Rating curves of inlet and end within Jooksan canal

4. Manning® =&A 4 =3

QA0 APERAelN ZEAKR] 4

3 A 0]
& &0]

]O]%“ow (Chow, 1959), Cowan (1956)°]] <J&f AA)= USGS
tH ASCE 1H (ASCE, 1963), Ad&4H,

57_-"/\ _J.E o]_Q_o]_‘—- HPH

T od
2012).
o, £32E 429 Manning 2EAF FH2

27 AR Aeole

118

0.012~0.016, T3>

Manning®] %
(Chow, 1959) 5°] 2tk (Lee et al.

ZAE £
0.016~0.020=

A7 |E sl ek & 0,014~ 0.020 MY 3 AR
Sk (KWRA, 2005). 97|41 4] (5)9F Table 39 2AMAIE
71202 3} Manning® Z=AGE #4919, 1 Ay}
= Table 4] 2|3} Table 40 Yehd 2+ 249 24
Manning®| 2=A4E HH SpAAER oo 2jo|5 e
WaL lok AR = AAAE AlQjsta sl A7)
B oFhy Axgt HjwA Yk FIE $£=729] 7]EX|9} H]
53 gH ol itk b 7 Es T AN 23

As544 A5%, 2012



227 -

&A% - 4

- AoF

o
Table 4 Estimation of Manning's roughness coefficients gslo] 849 & IYE =wslal Qut Table 5= =%
No Canal name Maninng's n (mean) - O']%‘Jg‘}‘]’ {ZIAV ]’ s ‘j’] OI‘J—- = ilk“j’]}\] % = H ?:]EOH/R“]
Inlet End 9] 20119 % A8V oAl 1 asaa AXRE Jehd
] RO [WTISTOR ol g asde A1 48542 HoTGeR
aepyung .013~0. . .050~ 0. . _ - -
1 Fjgkzlo] AW WasAlS AXSE Aotk EdF oo 7o
3 Gamgok | 0.028~0.197 (0.074) | 0.013~0.171 (0.070) m]li;o i :“Ej e ~ ]oﬂr OJ@E}HQ} =
4 Shinyong 0.004~0.029 (0.016) | 0.007~0.135 (0.088) Z H == 71“*% spal : ARt W]'i AR N
=] = =]
5 Shinpyung | 0.011~0.025 (0.016) | 0.033~0.112 (0.087) < fJoto] WA HE ARHet oFria st add T:lLT
6 Yongsung | 0.025~0.052(0.033) | 0.038~0.068 (0.056) £ oL glowm, IaA] Wil et 35371 it Fig.
7 Jooksan 0.017~0.091 (0.037) | 0.045~0.072 (0.074) 9= 2t AS71E deeqe FauEs yeRd Aol
7t A A AROA EeE fEEE SeAdE BHE
B AEAS YR UUHY YTt 2 ARE et mole ) WA SRS YA 20118 S R A2 S
I 9t} o= AltHoz AFEHT} S8ko] AW FEzoz 22719 A Hege e s % Mi A RE] ottt
A58 g0 Lo ue} ge goldl Wekszo] A4S 2 AR Akt A shoAld 7/219 857 ha, HHAIA
W BEAP} vigh]| ol Hth o]z o3t ogkom 520 7/21% 5,084 ha, AHAA 7/29% 2284 ha, 4184141 8/22
oluls| x| 1 222 hleol = 2227} Akl Hw Edk sRRo] uf U 920 ha, AIBAA 8/26% 464 ha, §/JA4 8/26Y 1,489
$Eo| 9= ALol= w4 (backwater) 5-2] gkl 7|elst=
Aoz AlzHrh e
Manning **‘Oﬂ oISt fF AS xmAgs ghel Aol F
Q3| 2EAleE B, S5 A, A4 A, sl § 5
3} So ofgh 52 E4S Pl $3 Bejd avolth of £
714 FHE REAe R Aol Ay AjAlo] opd Z3TE :
FROAY 87F A 9 SeFS Ao WiAEE +1s H
£ o glo} 71zAme ¥89 4 g oItk :
5. 2HEHL} 842 5§ &Y

ol E T AN

B ARE st ARdE WA SEa A2

Table 5 Irrigation scheduling by diversion weir (KRCC, 2011)

R E P E

A2 5

i

ot
o

al
o
A

T

411 5 6/11 7/6 716 920

Date (month/day)

811 91

Fig. 9 Trrigation scheduling in Dongjin benefit area

Seed bed stage Paddy field stage
Panicle formation Heading
Total Seed bed setting | Transplanting | Effective tillering|Ineffective tillering stage stage Grain filling
Growing period & Water supply stage stage Booting Early grain filling stage
stage stage
4.11-9.20 4.11-5.10 5.11-6.10 6.11-7.5 7.6-7.15 7.16-8.10 8.11-8.31 9.1-9.20
(174 days) (40 days) (31 days) (26 days) (10 days) (26 days) (21 days) (20 days)
Zaf:eﬁﬁt 919 92 105 9 189 180 9
d (100) (10.0) (11.4) (10.9) (206) (19.6) (10.9)
(mm)
Daily mean water
level requirement 5.3 2.3 3.4 9.9 7.3 8.6 5.0
(mmy/d)
Average unit water]
requirement 0.00061 0.00027 0.00039 0.00069 0.00115 0.00084 0.00099 0.00057
(m’/s/ha)
119
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