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Securing Inflows to Reservoir with Low Ratio of Watershed to
Paddy Field Areas by Operating Outside Diversion Weir

=AY
Noh, Jaekyoung

ABSTRACT

This study was performed to ascertain the possibility of securing inflows to reservoir with low ratio of watershed to paddy field
areas by outside diversion weir. The case of Maengdong reservoir and Samryong diversion weir was selected. Most of inflows to
Maengdong reservoir with watershed area of 7.06 km’ and total storage capacity of 1,269x10* m’ are filled with intake water from
outside Samryong diversion weir. Only using water storage data in Maengdong reservoir from 1991 to 2009, the range of water
intake in Samryong diversion weir to Maengdong reservoir was optimized to 0.135~30 mm/d, from which water intake to
Maengdong reservoir was 1,672.9x10* m’ (70.1 %) and downstream outflow to Weonnam reservoir was 714.4x10* m’ (29.9 %). The
parameters of DAWAST model for reservoir inflow were determined to UMAX of 313.8 mm, LMAX 20.3 mm, FC 136.8 mm, CP
0.018, and CE 0.007. Inflows to Maengdong reservoir were 427.1x10* m’ (20.3 %) from inside watershed, and 1,672.9X104 m’
(79.7 %) from outside. Paddy irrigation water requirements were estimated to 1,549x10* m’ on annual average. Operation rule curve
was drawn by using daily inflow and irrigation requirement data. By securing the amount of inflow to Maengdong reservoir to
about 80 % from outside Samryong diversion weir, water supply capacity for irrigation of 1,549x10° m3/yr was analyzed to be
enough. Additional water supplies for instream flow were analyzed to 1,412 m’/d in normal reservoir operation, 36,000 m'/d in
withdrawal limit operation by operation rule curve from October to March of non irrigation period.

Keywords: Reservoir; outside inflow; range of water intake; irrigation water supply capacity
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Table 1 Characteristics of reservoir and weir in the study

area
~|Total storage|  Effective Watershed | Irrigated | Full water
Reservoir capacity |storage capacity| area area level
name T3 T3
(10" m’) (10" m") (ha) (ha) (EL.m)
Maengdong 1,269 1,227 706 | 1,338.5 125.0
Samryong - - 3,945 33.7 125.5
Weonnam 879 869 7,600 852.1 115.7

Fasotel=ad A153dE AL, 2011
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Fig, 1 Study area including Maengdong and Weonnam reservoir watershed
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Fig. 2 An example on meteorological data at Cheonju (2008)
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1.1

Determining parameters of reservoir inflow
model using reservoir storage errors
\
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Simulating reservoir inflows | | Simulating reservoir inflows
from inside watershed from outside watershed
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[Calculating reservoir total inflows ]
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Analyzing water supplies by
simulating reservoir water storages

Fig. 3 Flow of this study
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Fig. 4 Configuration of DAWAST model for simulating inflows to Maengdong reservoir and Samryong diversion weir
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Fig, 5 Procedure for estimating the amount of water intake
in Samryong diversion weir

of mphst CEE g A,

919] Aol oJ3f ALgH HpUIIE AR F
BAYRR PEA) A5F A olgelel §UF 2 )
AASE ARA HolH 0 BEALY, S BHLY,

1
nyear 365

E(Os_ Ss) (%)

Objective function= min

=

Bl WX W84 22 5

o AolN mee] olsls Aow s WEAR
BE 13385 haol SAole] BASLTE Fashe Ao
A Aelel A4A 9o Aol Ade 4 (BT Zo
Sl ofs) Zlela, A4 ek wReol of) 7t
sul, slEgAgge] TR ol st R
Ao® T, sPHgA g Bl Ut A9 W
ool S 4 Ak KU A (D 2ol AAHele]
GoIT} RN FaR Sukom TR ER A
7} wsle 2Tt A (93 o] Aol WSl Ao
2 AT,

N

N

d

Q
B orle B

|

1y

Smd(i) = Smd(i— 1)+ QImt(i)— EWmd(i)— SQmd(i) (6)
QImt(i) = QImd(i) + QTsr(i) (7)

OVmd(i)=Smd(i)— FSmd, if Hmd(i) > FHmd  (8)

21



2o A5 9% . 71A

o714, ()= AIRE (B UehlH, S& A, Qe
EWe A4 S8 SQe WHE, QT 499 3%, OV
AFEF, FSe vee] A4, He A4S, Fhe w9
el mde WEA], sr& AR A8 e, mt
e Z}Zﬂ og o YEAE ofuleict,
AHgRO Ay 2 o §oUS gHst, ¢
uj 5

o e

AWA WIES S0 TRE 1) Selgol 2
Ao g4aTE] Ayat 1) ek Aoz st

‘E} (Noh, 2010b OI X}fl'— ARk
Table 29} ol Fa= WY sk 0.2 m/YE ARS
o AgHgtol 30 mm/¥Ql A7t WEAY AgEF eapt F
Z2o|gltt. E35F Table 33 #o] F4= #9]2] AeHgkS Table
2014 A3t 30 mm/¥2 AAPL o sidtgtol 0.15 mm/Y
Ql 7t WEA A a7t Hao|qly, of7|A, iAW
SoleF 22 ZAA% DAWAST 23 (Noh et.al, 2010a)2]
HeE HEE Hor Agsqlth. A AR flEe
molste] H4Eke Aokl WAl FUES AASUE A

=]

82 HATE oY Goz ek £U B5A2ed &
s SRR BAR T AL IR 15 A v
stof clg oxflel Ha
Astiek
Fig 6 A1) H9ISH W59l A5 29 W
S vl 2108 P49 vl grol 9l AR A

RO

_}L
ﬂ
fr ©
2
oo g
o
lo
e
3
ni
m[m

75

74

y=1260x*-341x+ 917 /
73

R=1
72 /
71

70 .\

(10*'m¥/d)

69 \—F”/"/

68

Annual mean of sum of Maengdong reservoir stroage error

0.09 011 013 015 017 019 021

Lower value of water taking range in Samryong dike
(mm/km?/d)

Fig. 6 Relationship between lower value of water intake
range in Samryong diversion weir and annual mean
sum of Maengdong reservoir water storages error

Table 2 Mean sum of Maengdong reservoir water storages error by ranges of water intake in Samryong diversion weir

with lower limit value of 0.2 mm fixed

Case Range of water intake in Samryong weir Water transfer to Maengdong r. | Samryong outflow | Maengdong overflow | Maengdong storage error
No. (mnvd) (m'/s) (10" m’) (10" m’) (10" m’) (10" )

1 0.2~10 0.09~4.57 1010.3 1879.5 55 402.8

2 0.2~20 0.09~9.13 1523.3 1366.6 402 129.3

3 0.2~30 0.09~13.70 1850.5 1038.9 733 73.9

4 0.2~40 0.09~18.26 2037.5 852.3 912 81.2

5 0.2~50 0.09~22.83 2188.7 701.2 1062 87.2

Table 3 Mean sum of Maengdong reservoir water storages error by ranges of water intake in Samryong diversion weir

with upper limit value of 30 mm fixed

Case Range of water intake in Samryong weir Water transfer to Maengdong r. | Samryong outflow | Maengdong overflow | Maengdong storage error
No. (mm/d) (m'/s) (10" m") (10" m) (10" m") (10" m)
1 0.1~30 0.05~13.70 1993.1 896.3 874 70.2
2 0.15~30 0.07~13.70 1921.8 967.6 803 68.9
3 0.2~30 0.09~13.70 1850.5 1038.9 733 73.9
4 0.25~30 0.11~13.70 1805.1 1084.3 688 78.6
5 0.5~30 0.23~13.70 1615.5 1273.9 500 106.6
22 FaEFotelery A53d AlZ, 2011
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Fig. 12 Comparison of observed and simulated daily equal
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Table 4 Annual summary of simulation of inflow to Maengdong reservoir

) o Rainfall Inflow Inflow/Rainfall
Reservoir or diversion dam — —
(mm) 10" m") (mm) 10" m") (%)
Maengdong inside 1,188.5 839.1 605.0 427.1 50.9
Samryong 1,151.4 4542.2 605.1 2,387.1 52.6
. 424.1
Maengdong outside (70.1%) 1,672.9
. 250.2
Maengdong total 1,170.0 5,381.3 2,974.1 2,100.0 (39.0
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