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Abstract

The spatial and temporal non-uniform distribution of precipitation makes water management difficult. Due to climate change, non-
uniform distribution of precipitation is worsening, and droughts and floods are occurring frequently. Additionally, the intensity of
droughts and floods is intensifying, making existing water management systems difficult. From June 2022 to June 2023, most of the
water storage rates of major dams in the Yeongsan river and Seomjin river basin were below 30%. In the case of Juam dam, which is
the most dependent on water use in the basin, the water storage rate fell to 20.3%, the lowest ever. Pyeongnim dam recorded the lowest
water storage rate of 27.3% on May 4, 2023. Due to a lack of precipitation starting in the spring of 2022, Pyeongnim dam was placed
at a drought concern level on June 19, 2022, and entered the severe drought level on August 21. Pyeongrim dam and Suyangje(dam)
have different operating institutions. Nevertheless, the low water level was not reached at Pyeongnim dam through organic linkage
operation in a drought situation. Pyeongnim dam was able to stably supply water to 63,000 people in three counties. In order to maximize
the use of limited water resources, we must review ways to move water smoothly between basins and water sources, and prepare for
water shortages caused by climate change by establishing a consumer-centered water supply system.
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Table 1. Precipitation in Gwangju and Jeonnam in 2022 (KMA, 2023b)

Category Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Sum

Precipitation

(mm) 2.1 1.7 1182 | 83.6 2.9 90.2 | 200.7 | 121.5 | 1499 | 23.8 43.1 16.7 | 8544

Percent of normal

R 6.7 4.2 150.0 | 68.2 2.3 52.2 77.9 455 95.5 38.0 84.0 47.7 61.4
precipitation (%)

Standard normals
(mm)
Lack (mm) -27.5 -42.0 38.5 -25.7 | -115.7 | -86.6 -58.7 | -145.5 -6.1 -40.9 -9.2 -16.3 | -535.7

29.6 43.7 79.7 | 1093 | 118.6 | 176.8 | 259.4 | 267.0 | 156.0 | 64.7 52.3 33.0 |1,390.1

Table 2. Days of weather drought (KMA, 2023a)

Seoul & Gwangju & . Nation
Category Gyunggi Gwangwon | Gyungbuk | Gyungnam | Chungbuk | Chungnam | Junbuk Jeonnam Jeju wide
Abnormally |, | 54.6 79.5 126.0 63.2 52.4 120.9 144.4 63.0 83.3
drought
Moderate 227 229 81.7 94.7 26.9 31.6 36.6 117.2 38.5 56.8
drought
Severe 1.8 0.4 54.4 28.8 34 7.0 53 19.7 0.0 16.7
drought
Extreme 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
drought
Sum 64.6 77.9 215.6 2495 93.5 91.0 162.8 281.3 101.5 156.8
= 150
Z 100
_}-.
£ 50
g 0
E -‘:I:I
= -lon L 1 I L | [fyFe | 1 1 L i Meala
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Fig. 2. Analysis of anomalies in Gwangju (NAWF, 2023)

Table 3. Minimum water storage volume of major water resources in the Yeongsan & Sumijin River basin (June 2022 to June 2023) (K-water

20230)
Multipurpose dam Water dam
Category - .
Juam Dam Sumjingang Dam Jangheung Dam Sueo Dam Pyunglim Dam
Minimum water storage 1433 97.81 54.86 11.58 2.80
(million m®) (Date) ('23.4.4) (°23.1.7) ('23.44) ('22.6.5) ('23.5.4)
Lowest water storage rate (%) 203 21.0 28.7 33.8 30.1
(Vaild water storage rate (%)) ’ (20.9) (24.7) (20.8) (27.3)
Water dam Agricultural dam
Category - -
Dongbok Dam | Damyang Lake | Gwangju Lake | Jangsung Lake Naju Lake Suyang Lake
Minimum water storage 17.60 21.77 4.64 29.61 32.28 3.43
(million m®) (Date) ('23.4.4) (°23.6.26) ('22.7.11) (°23.6.26) (°23.6.24) ('22.7.11)
Lowest water storage rate(%) 19.1 28.4 30.5 29.7 30.3 29.0
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Table 4. Water supply status and demand rate of Pyeongrim Dam

Content 2019 2020 2021 2022 2023 Average
Water supply status (million m*/year, A) 10.4 11.0 10.9 10.5 10.4 10.6
Design water damand status (million m*/year, B) 11.8 11.8 11.8 11.8 11.8 11.8
Water supply and demand status rate (A/B, %) 88.1 93.2 92.4 89.0 88.1 89.8

Caution Caution
('16.1222~"177.1 (19.7.16~95)

Tatal water storage 8.5 million, ™

I lf
o e

storage rate 26.2%

. storage rate 402%
4 (19.7.17)

precipitation

(mm)

& N
storage rate 412% . v

('22.7.2) v
storage rate 27.3%

Fig. 5. Drought occurrence status due to changes in water storage in Pyeongrim Dam
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Fig. 7. Schematic diagram of linked operation of Pyeongrim dam and Suyangje (dam)

Table 5. Water storage status of Pyeongrim Dam

Content Suyangje alternative supply River maintenance flow reduce | Agricultual water reduce Total
Action date 22.5.30 22.7.2 22.7.6 -
Water reserve (millin m) 3.1 1.3 1.4 5.8

Jul. 2nd Normal

Jun. 19th Warning

Aug. 21th Very severe

Jul. 2nd Caution

water

storage
{million v}
3
Minimum water storage (2.8 millionw, 23.5.4)
* Compared to the low water level : 2.4millionm
2
e e e e R ettt >
Suyangje alternative supply(3.1millionm, 22.5.30~ 23.7.2)
1 € = == —— >
River maintenece flow and agricultural water reduce(2.7millionw, 22.7.3~ 23.7.2)
Low water level storage (0.36millionm’)
2206 22-07 22-08 2209 22-10 22-11 22-12 2301 2302 23-03 23-04 2305 23-06

Fig. 8. Drought status in Pyeongrim dam between 2022 and 2023
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Table 6. Results of linked operation of Pyeongrim dam-Suyangje (dam)

Content Linked water storage (m®) Effect of Linked operation Note

2017-2018 drought

83 days supply

1.96million .
of domestic water

2022~2023 drought

129 days supply

3.08millions .
of domestic water

Domestic water supply of Pyeongrim Dam
: 24,000 m*/day

Table 7. Simulation scenario of Pyeongrim dam

CASE Simulation scenario (period : °22.5.30~°23.7.5) Water supply (million m*/year)
Domestic Agriculture River Maintenance
@) Normal water supply 8.8 1.7 1.3
Average ('19~'21) 100% 100%
Domestic Agriculture River Maintenance
@ |- River maintenance flow (100%) & Agricultural water (50%) reduce 38 0.9
- Linked operation Pyeongrim and Suyangje not implement . :
Average ('19~21) 50% -
watef 106.6,5¢er
storage level
(million) Pyeongrim dam operation water storage (EL.m)
5 105.1
4 103.4
3 101.4
<River maintenece flow and agricultural water reduce & Suyangje alternative supply>
PRl . Compared to the low water level storage : 3.0millionm’ 99.0
Scenario 1 water storage .
1 b 95.5
Low water level(EL.91.6m) Reaching the Low water level : '22.12.11
0 } N ) ' i ; ; ; ; ; ) ; ;
& &8 & s &8 s 8 & & & § 8 ®§ 8
3 8 S 8 g e b= & s ) 8 3 3 8
(a) Simulation scenario @
water’ 106-8water
storage level
(millionn) T
Pyeongrim dam operation water storage
4 103.4
3 Scenario 2 water storage 101.4
<River maintenece flow and agricultural water reduce>
2 : . 99.0
Compared to the low water level storage : 2.8millionm’
1 95.5
Low water level(EL.91.6m) Reaching the Low water level : '23.3.26

05/30
06/30
07/31
08731
09/30
10731
11730
12131
01731
02/28
03/31
04/30
05131

(b) Simulation scenario @

Fig. 9. Simulation results for the operation of Pyeongrim dam-Suyangje (dam)
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