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Abstract

In recent years, interest in river environment such as riparian landscape, water quality and ecological
conservation has been growing with increasing recreation on agricultural river watershed. That caused the
increase of necessity of water resources development, one of solutions for the diversification of agricultural
water demand and shortages. In this respects, heightening irrigation dam, as a part of the 4-major river
restoration project, is necessary to secure not only additional agricultural water but also instream flow for
water quality improvement. However, operation plan of irrigation dam still not be clear. In this study,
additional storage which secured through heightening irrigation dam was estimated using SWAT model.
And instream flow effects on water quality of downstream were evaluated. The findings show that the
additional water supply will contribute positively to water quantity and quality of downstream. The results
show a 2~10% water quality improvement effect on nutrients, as well as an 1~8% water quantity increasing
effect. In particular, additional storage can be effectively supplied from February to April by the reservoir
operation. However, maintaining better water quality in irrigation reservoirs is important because the water
quality of irrigation reservoirs can be negatively impacts the water quality in downstream of reservoirs.

Keywords : environmental improvement in downstream, heightening irrigation reservoirs, reservoir
operation, SWAT model, water resource security
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Fig. 1. Location of Study Area and Reservoirs
Table 1. Dimension of Mueul-reservoir and Okseong-reservoir
. . Length Height Width Effective Storage
Reservoirs Completion Type (m) () (m) (103 m®)
Mueul 1970 Fill dam (Zone type) 383.7 17.2 5.5 1,387.4
Okseong 1948 Fill dam (Zone type) 229.0 144 5.0 1,852.5
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i=1 i=1 i=1

n

n

NSE =1-3,(0.—P)*/Y(0,— 0)*

i=1

Table 2. Quantity of Water Intake for each Sub-basin (unit: 10* m*yr)

i i
i=1

M

Sub-basin Residential and industry water Agricultural water Total
‘GC-1 71.59 81.78 153.37
GC-2 27.36 31.25 58.61
GC-3 23.30 26.62 49.92
GC—4 78.67 89.87 168.53
GC-5 159.32 149.34 308.657
GC-6 320.49 300.43 620.92
GC-7 21594 202.42 418.56
GC-8 207.01 194.05 401.06
GC-9 217.21 203.61 420.82
GC-10 340.40 319.09 659.49
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o o e Observed * B 10t e Observed 00
£ % diff. : -24.47, NSE : 0.81 Simulated 100 E = % diff. : -44.07, NSE : 0.52 Simulated
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(a) Runoff (b) SS
0 0
= g
% 100 % diff, : -44.49, NSE : 0.56 _°_ opserved . [ 3 % diff. : 8.51, NSE : 0.51 ° Observed .
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Fig. 3. Calibration Results of SWAT model
Table 3. Calibration Result of SWAT Model
Contents Average % difierence NSE R RMSE
Flow Obs. 7.66
( ) - -24.47 0.81 0.88 0.69
cms Sim. 9.53
S Obs. 5.91
(ton/d - -44.07 0.52 0.77 0.88
ton/day) Sim. 851
TN Obs. 2,319.20
(kg/day) - -44.49 0.56 0.79 0.62
g/day Sim. 2,632.15
TP Obs. 91.00
(ka/day) - 851 0.51 0.56 0.67
g/day Sim. 98.14
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