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Abstract

Recently, Flood and drought occurs more frequently throughout the world due to an unusual exchange
in the climate. As a result of repeated drought situations, studies on changes in water supply in the future
depending on climate change impacts, and a water balance analysis model for improving accuracy by analyzing
them, are continuously being developed. Therefore, in this study, the TANK model based water supply
analysis was conducted to identify the future water supply change in the Sapgyocheon upper stream area
by using the meteorological data in the RCP 8.5 scenario of the Korea Meteorological Administration. As
a result of analyzing the annual average water supply capacity change rate for the future period, average
annual potential supply, supply and surplus supply over the reference period tended to increase S1, decrease
S2, and increase S3, while deficiency tended to decrease S1, increase S2 and decrease S3. Demand for
S1, S2 and S3 has been shown to decrease. Based on the results of this study, it is expected to be
used to predict damages and identify water supply and demand for future droughts by river basin.
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MODULE #1

Weather data build/Mean Area Data
Modeling

MODULE #3

Benefit Area and Water Demand
Calculation Modeling

MODULE #2
Rainfall-Runoff Modeling

B Tank Model Composed of 4 Tanks

with Soil Moisture
- 16 Parameters(Outflow Hole(5).
Infiltration Hole(3), Outflow Hole
Height(4), Initial Storage Height(4))
- Initial State Variables(5)
W Specific Discharge Method

M Domestic/Industrial/Agricultural
Benefit Area Calculation
M Domestic/Industrial/Agricultural

B Weather data Quality Control
M Potential Evapotranspiration
- Penman-Monteith Method

B Mean Area Data Basic Unit Calculation

B Water Demand Calculation
(Benefit Area X Basic Unit)

- Thiessen Polygon Method

MODULE #4 MODULE #5
Reservoir Water Balance Analysis River basin Water Balance Analysis
Modeling Modeling
B Water Balance Analysis B Water Balance Analysis
- Parameters(Paddy/Farm Area Weight. - Basin Network
Well Water Supply Ratio, - Parameters(Paddy/Farm Area Weight,
Water Surface Ratio. Infiltration Maximum Discharge, Initial Discharge,
Factor. Evaporation Factor) Suppliable Base Discharge,
W Facility Supply Capability(FSC) Return Ratio)
- Water Demand < FSC M Facility Supply Capability (FSC)
- Water Demand = FSC

Figure 1. Analysis method of water balance model
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Table 1. Basic data information

Basin Code Area (ha) Area ratio (%) Note
0118 481.9 29
0120 918.8 55 Hongsung Sewage Treatment Plant
0121 507.6 3.1
0122 2,297.0 13.9 Hongyang Reservoir
0123 1,142.2 6.9 Sabkyochonkyo Waterlevel Station
0124 798.0 4.8
0125 166.8 1.0
0126 4203 2.5
0127 664.5 4.0
0129 1,986.9 12.0
0131 641.0 3.9
0132 770.8 4.6
0133 23165 14.0
0134 4752 29
0136 186.4 1.1
0140 22739 13.7 Hongdong Reservoir
0145 531.8 32
Total 16,579.6 100.0 17 Basin
A 17,0000 &2 WY oFx e E wA, 22819 Warm-up7]ZEO.2 2013~2017d AEE AH8-3}
A Aol TS W, ABE SIA HRE <Table 1> o BEAE9} I ALBHHOR) <Figure 353} o] AN
o] AlAsHA AT Audwe] FHHSaTE AR YL
HWadrEde 9353mm=E YEton ASFEELS
2. 28 HEY Gt 44.7%, BfFrEEL 56.7%= VENE oM, o) oAt
TEH 247 2y HEHe AUHOE Wyl = 07882 HEAo] 2 Ukt
£ 9 i Wl A8kl e Auda o 59 AT HILE 93 FATgH BHoE=
40| RSHEFH EFA 4 BoAHe] FAH YA ZAX A 4(Coefficient of determination), At 2}
TEEe FrEILE st Brksiith &A1 # (Mean Absolute Error, MAE), 37l % 2 %HMean Squared
9] BA717+8 2011~201713 011, 2011~201213-& Al Error, MSE), G #k(Goodness of Prediction Measure) 5]

SABKYOCHON-KYO, 0123 (2013-2017)

SABKYOCHON-KYO, 0123 (2013-2017)

10 H T ‘H‘W\ T ‘w m W\H T W‘ i ‘ L %0 T ratyss Results
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Figure 3. Comparison of observed and simulated depth runoff Figure 4. Correlation of observed and simulated depth runoff
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Figure 5. Variation of the rainfall in the future period

Figure 6. Variation of the evaporation in the future period
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Figure 7. Variation of the stream flow in the future period

2017\3), "2 717F S1(2018~2027'F), S2(2028~ 2037d),
$3(2038~20471)2] wlef71ztel ik AT AAFTF

[}
177 sbfr o] FAARE o] gdtoq F9F2E 1L 7, T8, 3u % T E T, FEEH 711k
2 EFAEA BYS B8 ok v 23w Y 3 A2 HEES A5k <Table 2> AAISIA
< Y99 E AT AL 71E713E ROQ008~ Tk Z1E7IRE il P71t AR A EES
Table 2. Variation of annual average water supply capacity in the future period (unit : %)
Basin Potential Supply Demand Supply Deficiency Surplus Supply
Code S1 S2 S3 S1 S2 S3 S1 S2 S3 S1 S2 S3 S1 S2 S3
0118 23.6 3.1 22.7 -1.6 2.5 2.5 9.7 -6.1 49 -33.1 73 2231 | 26.6 -2.5 26.5
0120 17.8 -3.6 16.7 -1.4 2.1 222 -14 2.1 ) 0.0 0.0 0.0 17.8 -3.6 16.7
0121 23.6 3.1 22.7 -1.6 2.5 2.5 7.8 -7.1 32 2340 | 133 | 2221 | 267 223 26.5
0122 423 55 44.6 -1.6 -2.5 2.5 21.4 223 150 | -313 | 27 | 250 | 446 6.4 48.0
0123 21.5 -1.9 273 -1.6 24 24 -1.6 24 24 0.0 0.0 0.0 21.7 -1.9 21.5
0124 23.6 3.1 22.7 -1.4 2.1 22 -14 2.1 222 0.0 0.0 0.0 23.8 3.1 23.0
0125 16.5 -6.4 14.5 -1.6 -2.5 2.5 -0.6 2.0 -1.6 | -100.0 | 479 | 853 | 17.7 -6.7 15.6
0126 22.1 -4.0 20.9 -1.5 222 22 -1.5 22 222 0.0 0.0 0.0 222 -4.0 21.0
0127 23.6 3.1 22.7 -1.4 2.1 222 -14 2.1 222 0.0 0.0 0.0 24.1 3.1 23.2
0129 213 -4.1 20.1 -1.6 24 24 -1.6 24 24 0.0 0.0 0.0 22.3 4.2 21.1
0131 19.0 -39 17.8 -14 22 22 -1.4 22 222 0.0 0.0 0.0 19.0 -39 17.8
0132 21.9 3.8 20.8 -14 2.1 2.1 -1.4 2.1 2.1 0.0 0.0 0.0 22.1 3.8 21.0
0133 215 -4.0 204 -1.6 24 24 -1.6 24 24 0.0 0.0 0.0 225 -4.1 213
0134 23.0 3.4 22.1 -1.6 223 23 -1.6 23 223 0.0 0.0 0.0 23.1 34 222
0136 194 -39 18.2 -14 22 222 -1.4 22 222 0.0 0.0 0.0 194 -39 182
0140 2712 -1.7 27.0 -1.6 2.5 2.5 3.0 212 -0.7 | -502 | 468 | 213 | 293 -1.3 29.4
0145 23.6 3.1 22.7 -1.6 2.5 2.5 9.7 -6.0 4.9 332 7.1 233 | 26.6 2.5 26.6
Avg. 234 -3.0 22.6 -1.5 23 23 2.0 3.2 0.1 -16.6 14 -11.8 | 244 2.8 239
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Figure 8. Variation of the potential supply in the future period

[ ] -100.0--80.0

[ ]-100.0--80.0

~79.9 - -60.0 [ ]-79.9--60.0
[ -s0.9--40.0 [ ] -50.9 - -40.0
[ -se.9 - —20.0 ] -se.9 - -20.0
I 109 - 0.0 I -199-00
B o1 - 200 B 0.1 - 200
I 20.1 - 0.0 I 201 - 40.0
I <01 - 0.0 Il <0.1 - 60.0

- I s0.1 - s0.0

I 0.1 - s0.0 25 N
I 0.1 - 1000 I 0.1 - 100.0

() S1(2018~2027)

Figure 9. Variation of the deficiency in the future period
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Figure 10. Variation of the surplus supply in the future period
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