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Analysis of the Emergency Water Supply Capacity in
Agricultural Reservoirs Using K-HAS and Ratio Correction Factors
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ABSTRACT

As the frequency of drought increases due to climate change, water scarcity in agriculture would be a main issue. However, it seems difficult to solve
the water scarcity by securing alternative water sources. The aim of this study is to analyze optimal water supply capacity of agricultural reservoir for
emergency operation connecting reservoirs and dams. First, we simulated the water storage of agricultural reservoir playing the role emergency water
supplier to other water facility such as dams and other reservoirs. In particular, the results of simulation of water storage through K-HAS model was
calibrated using the optimization process based on ratio correction factors of outflow and inflow. Finally, the optimal amount of water supply securing
water supply reliability in emergency interconnection operation was analyzed. The results of this study showed that Janchi reservoir could supply 12.8
thousand m’/day maintaining 90 % water supply reliability. The result of this study could suggest the standard for connecting water facilities as

emergency water supply.
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Table 1 Characteristics for Jangchi reservoir

Watershed Reservoir
W hed | rrigati N I Restricted Total water storage volume
Stream Location atershe rrigation Watershed ormal estricte (0% md)
area area ratio water level | water level Effoch Dead
kmd) | (kmd) (ELm) | (ELm) | Srective water | Dead water
storage capacity | storage capacity

Seomjin River | Jangheung 18.2 3.5 53 104.2 123.5 55 0.0

*Watershed ratio: Watershed area/Irrigation area
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Table 2 Regressed equations of the DIROM parameter

Evaporation Rainfall

1 b

N Surtace flowlgl)
Tank | b

Hiz By —

His

|
I
|
I
1
1
|
I
I
]
1
I
I
|
I
|
L
nfiltration

ST

Ba
’_*hl'_F
]
Be
¢ rifiltration

Tank 1l Inter flawig2)

Tankm Base flowlgd)

¢ Percolaion

ot

Fig. 1 Schematic diagram of DIROM
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TANK Parameters Description Regression equatin
Ay Runoff coefficient —0.00414* padd +0.169
A, Runoff coefficient —0.00175* forst +0.333
TANK I ) .
H Discharge outlet height 5.00
H, Discharge outlet height 16.68*1n(area) +24.2
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K-HASS} HIEEZ 42 0188 5Y] X4 N 8433 758 B4

TANK Parameters Description Regression equatin
B Infiltration coefficient —0.07*In(area) +0.47
ST, Storage depth 0.00
Ay Runoff coefficient —0.00657*uplan +0.163
Hy, Discharge outlet height exp (—0.0934* uplan +2.0904)
TANCT B, Infiltration coefficient 0.00998* padd +0.111
ST, Storage depth 0.00
A, Runoff coefficient —0.00267* uplan +0.00912
TANK I H, Discharge outlet height 0.00
B, Infiltration coefficient —0.00618*1n(area) +0.0351
ST, Storage depth 43.686*In(area) +37.159

*area: Area, uplan: Upland area ration, padd: Paddy area raion, fo rst: Forest area ration
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Fig. 2 Simulation of reservoir storage before water balance calibration (Jangchi reservoir)
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Fig. 3 Simulation of reservoir storage after water balance calibration (Jangchi reservoir)
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(1991-2020)
Emergency Interconnection operation water
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Number of years below the Reservoir Storage based on 1 ’ 5 4 7 11
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Fig. 6 Simulation of reservoir storage after waver balance calibration (Emergency interconnection operation water: 5.0 Thousand m®/day)
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