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A Review of Small-scale Pumped Storage
Hydropower in South Korea
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2006 WDSA Cincinnati (USA) Water Sensor Networks
2010 WDSA Tucson (USA) Water Calibration Networks
2012 WDSA Adelaide (Australia) Water Networks I
2014 WDSA Bari (Italy) Background Leakage Assessment
2016 WDSA Cartagena (Colombia) Water Networks District Metered Areas
2017 WDSA Sacramento (USA) Attack Detection Algorithms
2018 WDSA/CCWI Kingston (Canada) Post-Disaster Response and Restoration
2020 WDSA/CCWI Beijing (China) Leakage Detection and Isolation Methods
2022 WDSA/CCWI Valencia (Spain) Intermittent Water Supply
2024 WDSA/CCWI Ferrara (Italy) Water Demand Forecasting

2026 (041 H™) WDSA/CCWI Paphos (Cyprus) Water Futures
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SHE2|AL

H 2. UDM NBS Combatof| MIA|El X EEksHet

{8 £ oi7HH4 (Oberascher et al., 2024)

Bio

Extensive

Intensive

Layer Parameter Soakaway| retention |Dry swale| Green Green | Cistern Felnelle
pavement
system roof roof
Berm Height (mm) 2500 300 300 5 10 - 1
Vegetation Vol
e o o o o o |
Surface
Surface Roughness (n)| 0.1 0.1 0.1 0.1 0.1 - 0.1
Surface Slope (%) 0 0.1 0.1 2 0.5 - 1
Thickness (mm) 500 300 300 100 250 - 100
Porosity (-) 0.437 0.437 0.453 0.56 0.56 - 0.3
Field Capacity (-) 0.06 0.105 0.19 0.35 0.35 - 0.2
Soil Wilting Point (-) 0.02 0.047 0.085 0.02 0.02 - 0.15
Conductivity (mm/h) | 360 30 7 73.71 | 73.71 - 360
Conductivity Slope (-) | 10 30 30 18.33 18.33 - 10
Suction Head (mm) 35 61 110 34.45 34.45 - 35
Thickness (mm) 500 500 - - - 1000 100
Void ratio (-) 0.25 0.35 - - - - 0.633
Storage
Seepage Rate (mm/h) | 36 7 7 - - - 7
Clogging Factor () 0 0 - - - - -
Thickness (mm) - - - 9.97 9.97 - -
Drai
fAN3E void Fraction (- - - - 0.55 0.55 - -
Mat
Roughness (n) - - - 0.1 0.1 - -
Flow Coefficient (-) 0 0 0 0 0 156 -
Flow Exponent (-) - - - - - 0.5 -
Drain
Offset (mm) - - - - - 6 -
Drain delay (h) - - - - - 6 -

6 2 S10t0IcH
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aptures Water for Reuse o
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Reduces Heat [sland Effect
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educe Wastewater Infrastructure Costs
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More Green Jobs

Reduce Flood Damage Costs
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(Burg Entropy Spectral Analysis, BESA)S 23

Hi7gellA CDH
A AEA oA ] AZ o] w3 E ofok

ol

@ sfoln

e,

S

7

=
=

g/do] &2 CDH

2.1 BE 5% 713-2% X|4(SCDH) 4

A A%E 5 9

ol 4

el 4

i =e}
A=l

7

ka2 A Y (multiscalar)

Z

ol

1o
iz

171

5]

A5S aiEog RUHY-BA

Act (Li et al, 2021), whA], 2 oA

g}
7|¥ke] SCDHI

pl

—_—

oF

1

]

al

—_
o

lo] CDHE 2UHH

2 A5

g3t AAA Aalge] A £go] 1olg 5

=
=

o]

£ A

SCDHI

2. 58 01E-E9 050l

719

ZF(potential evapotranspiration,

r
| .

o} 7he AR

LA

At

5!
=

Fa-E4 57l gl

ol

il
mm

)

Vol. 59 No 2.2026.3 79



80

1

PET)3} A1) 4:2e] 2o
surplus or deficit, WSD)& 7¢ +43lal 0|5 &
=315t 7% A9 -5 AL A]4>(Standardized
Antecedent Precipitation-Evapotranspiration

Index at a 7-day scale, SAPEI-7D) & A}&-5}%]

=
4
A

ol
=
I
g
@

7129 9= 7He EUEZ Bt
233} Altie] 7He BUE Pl Aetst
Aee 19 Harjs o]&sto] APt
7] A]4*(Standardized Temperature index

at a 1-day scale, STI-1D) & AF&-3FiTh

[,Tr

. 0

]

S 4 2
e 32
e 2

=]
M

1211, 20174 68 Atzoll st 712 (SAPEI-7D), ZE(STI-1D), 28 712-ZH(SCDHI-7D) X|£=9| F=AHE HL|E{Z,
oM HHW B2 718, =Y, 28X|$0| 68 WFZS LIEHH, 0 SL2E 2 FAME WRZS LIEHH. &

SMOZ L4272, Z%, CDH7H MRS Liek

S10t0IcH



2.1.2 A2 Y-S 0|83t SCDHI A T A5 20179 6 LAY CDHAMYY &
SkA] 4Pget SAPEL-7DS} STI-1D= wet AA19 B3l Esiltt (O™ 1). 6€ AR F E7A
off thall S Y%k (median) -0.329] Fo148 U= &9 & SAHOE WS FAT 7B 69 Fool A
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o] SCDHI-7D Zto] APg=It). 2 71Ak7t A7fsks 2.2 MODWTR} BESAS Zg!st 6jo|HE|C o=
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APggh SCDHI-7D % SAPEI-7D$} STI-1D7F & Ab&ste] Hih @gt AAE 54& 7H ¢
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[l‘b”;- WNIJ [ﬂg- I?N_j‘t:] 2002 2004 2006 2008 20$:be 2012 2014 2016 2018l 2020
! )
Dy Sn
121 2. a) MODWT 7HE=, b) ME X|H2| SCDHI-7TDE db20z} 6712| Edli+==2 7tXl= MODWTZE 0|E35}0] 245l
ot At
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I AYE A8 oM Aoz e e £ QF RE RYle Wi (univariate) Y3}
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ot 17129 dEZI7E =& AY[FA48 A ‘/‘rE‘rkh:‘r Y A3 STt o] T Hlul+= |
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m 20254 YHts]A| (9 &
2025 2024
AH
off M R Off A 2

1. 3| Hi (80,700,000) (86,700,000) (70,700,000) (73,479,196)
U 5] H 40,000,000 42,600,000 30,000,000 39,779,196
TN S| 700,000 600,000 700,000 700,000
Ed5|l 3lH| 40,000,000 43,500,000 40,000,000 33,000,000
2. =28 F=E3H| 500,000 500,000 500,000 550,000
3. AP 2| (340,000,000) (370,415,816) (300,000,000) (313,448,283)
o] & 160,000,000 237,639,917 170,000,000 156,157,553
A 180,000,000 132,775,899 130,000,000 157,290,730
4, HxZ 55,000,000 83,530,000 37,000,000 92,798,861
5. A=z 12,000,000 9,000,000 17,000,000 17,000,000
6. =gl 20,000,000 11,600,000 20,000,000 17,200,000
7. StaYE3| 170,000,000 279,780,000 150,000,000 248,480,000
8. ZHl T A 2,000,000 0 2,000,000 867,965
9. =E2AIM= 25,000,000 38,795,000 25,000,000 23,055,000
10. &4 ¢ (40,000,000) (45,037,230) (35,000,000) (41,838,584)
0 5,000,000 0 0 0
ZM3|H| 8l 7|ELO| R} 30,000,000 29,793,462 30,000,000 26,850,336
7|Et Z4¢ 5,000,000 15,243,768 5,000,000 14,988,248
11. =2MAIR 12,000,000 15,850,000 10,000,000 10,450,000
12. SM3H|7|12 HY 27,500,000 27,500,000 28,000,000 28,000,000

13. 87| 700,000
A 784,700,000 969,408,046 695,200,000 867,167,889
7)o 442,372,532 442,372,532 589,711,706 589,711,706
A 1,227,072,532 1,411,780,578 1,284,911,706 1,456,879,595
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2025 2024
2k
Off 2t A off & 2

1. A H| (633,280,000) (592,310,923) (602,380,000) (565,155,903)
BICIPNE ! (145,880,000) (155,951,100) (148,080,000) (120,053,280)
QU] 96,000,000 119,283,300 108,000,000 87,778,900
JHERAR = 6,000,000 6,000,000 6,000,000 6,000,000
e-book 3,960,000 3,960,000 3,960,000 3,960,000
2|9H| 9,600,000 2,802,800 4,800,000 2,886,500
iz 14,400,000 13,830,000 14,400,000 10,840,000
& 10,920,000 10,075,000 10,920,000 8,587,880

Ai Agent 5,000,000 0
St=drH G| 170,000,000 205,147,060 150,000,000 193,303,155
SZore it 16,000,000 8,437,360 16,000,000 10,969,220
BOARLE S| 60,000,000 39,285,938 63,000,000 28,479,500
At EH| 126,000,000 95,018,130 125,000,000 141,832,551
THEHAA 40,000,000 33,915,599 36,000,000 25,748,048
Aol 7,900,000 7,315,521 4,800,000 4,240,209
I A 25,000,000 19,282,000 17,000,000 13,096,000
3|2fH| 25,500,000 20,121,550 25,500,000 18,781,040
Sy 3,000,000 0 3,000,000 0
X|2[X|& 14,000,000 7,836,665 14,000,000 8,652,900
2.4 AbH| (191,396,306) (147,214,515) (148,811,400) (109,983,919)
Q| & 2HEH| 14,000,000 13,123,800 12,000,000 11,340,000
HFF | 6,000,000 5,745,735 6,000,000 3,531,600
E| 2| 8,174,190 8,174,190 6,000,000 6,000,000
2| M| 49,162,116 44,452,756 46,751,400 44,745,960
OH| w EH| 14,000,000 9,857,958 14,000,000 12,085,151
HEHEAH| 4,200,000 3,697,320 4,200,000 3,429,190
EH[0|X| 2t2H] 4,800,000 4,620,000 4,800,000 3,960,000

SHO|X| F2=H| 30,000,000 9,900,000
g H| (7| Ef) 2,400,000 1,355,360 2,400,000 940,380
A2 EH| 6,000,000 5,452,120 6,000,000 3,671,237
a4 24,000,000 22,470,536 24,000,000 13,270,501
HAMS2HS 20,000,000 5,122,740 20,000,000 5,023,900
M| 8,000,000 12,582,000 2,000,000 1,326,000
ZIH|(2HE) 660,000 660,000 660,000 660,000
3.2 2 H| 22,000,000 20,537,570 22,400,000 19,939,710
4.2 163,705,390 163,705,390 154,936,800 154,936,800
5.5 xg9 19,796,786 19,796,786 24,938,631 24,938,631
6. HIE % TAH| 5,000,000 749,000 5,000,000 440,000
T.EE2MAME 12,000,000 15,850,000 10,000,000 10,450,000
8. 0f| H| i 30,000,000 30,000,000 28,462,100
9. M a2 ILA 200,000
10. W ZHHX 100,000,000 100,000,000

11.g20o0 3 1,142,220
A 1,177,178,482 961,306,404 998,466,831 1,014,507,063
N[ F-| 49,894,050 450,474,174 286,444,875 442,372,532
A 1,227,072,532 1,411,780,578 1,284,911,706 1,456,879,595
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m 20254 EHSA| (9l 24)
o= oy
«M7|0|H 1,050,518,566
1. 298712 1,075,087,416
« O|Rp29) 24,568,850
«M7I01H 746,727,798
2. ZXSIH| 757,527,798 « 20254 3|H| 38,000,000
« UBKS| 7| B (0 (27,200,000)
o SHAE|HIELR 3025 2,788,200
3. gejoxZ 3,368,343 N B
o SHM QI AEI 4055 580,143
«M7|0|H 103,268,678
4. =2HEt=7 |2 40,903,649 o O| Xt 2,634,971
« IAHR-APD 2026 CHO{ 2V §65,000,000)
5. QUES= 10,000,000 o SHAZFAI ORI AEI 40552
«M7|0|H 150,878,787
6 E|ZIxEZ 173,962,067 « O[ X2 3,286,494
« 20254 @12 19,796,786
A 2,060,849,273

1) IAHR-APD 2026 2gH]| CHoq:

- HALE: IAHR-APD 2026 (2|42t 38t5| OFA|O} - EfTQF X|H CHg|
-712+:2026.7.19.(%) - 7.22.(%

- Yl o S O

- Lo 2: 6,5002HI (PCO A2, SHALEHIH| S

-AAEEA M = A E2 ot

WAE ¥BHO

)

for

| =Hst=7 |5

=

&g

D AI2F 7|2 21H(2025.6.7. - 2027.6.7.)



(1) nsHEX = EHS|A|
(2025.01.01 ~ 2025.12.31) (E+9]: &)
#¢ A&
AH
g5 off A L g5 Of At Hd
ugHHX 20254 | 100,000,000 HZ | 226,253,680
S
= |
2|olH| 333,000
A 100,000,000 0 A 226,253,680 333,000
Moo 226,253,680 | 226,253,680 N[ =] 100,000,000 | 225,920,680
A 326,253,680 | 226,253,680 A 326,253,680 | 226,253,680
3% 200,000,000 & 7|02 ollX]
% 26,253,680 EE0=2(1005-004-174941)
(2) MIAIZZE3] AtH| o] 2t3 (Al 21A)
(2025.01.01 ~ 2025.12.31) (T+9: )
+¢ X|E
A
g = off A R = of A d
MAESZ] At F7lo|g | 8,739,014 | 8,739,014 H453] 1,100,000
17X MAZES 3 Oj2iEx
SETK| A
chstal= 488,400
N (=R
EHNM
NIRJE] 7,150,614
A 8,739,014 8,739,014 ehA 8,739,014 8,739,014

% HD: NASES] AIZH| A =

Fhot 7,150,614% H7|cil2 XHo|X|
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2. 20264 ofj A (cte) 2
29 X &
AH™ 20254 20264 =z AH 20254 20264 =2
1. M7|o|& 442,372,532 450,474,174 8,101,642 | 1. AtgiH|
H7tE 7hH 145,880,000 128,080,000 A17,800,000
2. 3[H| St=HrE 3| 170,000,000 214,000,000 44,000,000
UHS|H| 40,000,000 53,400,000 13,400,000 i 16,000,000 16,000,000 0
23| 700,000 700,000 0
E3H| 40,000,000 40,000,000 0 EntAE S| 60,000,000 64,000,000 4,000,000
AritEH| 126,000,000 113,000,000 A 13,000,000
ZHRIEZAS 40,000,000 40,000,000 0
3. 1E3H| 500,000 500,000 0 H3|H| 7,900,000 8,000,000 100,000
A 25,000,000 25,000,000 0
3|9JH| 25,500,000 28,500,000 3,000,000
4 HAAS[H| 340,000,000 280,000,000 A 60,000,000 =S 3,000,000 3,000,000 0
X3 x| 14,000,000 14,000,000 0
5. HxX3 55,000,000 55,000,000 0 | 2. ZAH|
3| &ctehEH| 14,000,000 15,000,000 1,000,000
HEXTIH| 6,000,000 6,000,000 0
6. AUtz 12,000,000 12,000,000 0 A2 4BHH| 8,174,190 8,400,000 225,810
E2|=MH| 49,162,116 51,657,000 2,494,884
OfH| W EH| 14,000,000 14,000,000 0
7. 34 20,000,000 20,000,000 0 HEEAH| 4,200,000 4,200,000 0
=m|o|X|&2|H| 4,800,000 4,800,000 0
SH|O|X|7HH 30,000,000 0 A30,000,000
8. StatE 3| 170,000,000 220,000,000 50,000,000 ghAH|(7|E}) 2,400,000 2,400,000 0
A 2EH| 6,000,000 6,000,000 0
Ml 24,000,000 20,000,000 A4,000,000
9. ZFH T M 2,000,000 2,000,000 0 M3 20,000,000 6,000,000 A 14,000,000
2=MH| 8,000,000 10,000,000 2,000,000
oHEZ T 660,000 660,000 0
10. =2AIM= 25,000,000 25,000,000 0
3. AFRAIEE|H]| 22,000,000 22,000,000 0
11. 42l 4. 89 163,705,390 173,484,000 9,778,610
(=n) 5,000,000 5,000,000 0
(BA1,7|ELO|R}) 30,000,000 30,000,000 0 | 5. 5239 19,796,786 27,774,726 7,977,940
(7|EFEFQ) 5,000,000 5,000,000 0
6. HES T AMH| 5,000,000 5,000,000 0
12. =2AAE 12,000,000 12,000,000 0 |7.=2MAME 12,000,000 12,000,000 0
8. oj|H|H] 30,000,000 30,000,000 0
13. Ep7|2HY 27,500,000 27,200,000 A 300,000
(BAIZH|) 9.EP|3NE 100,000,000 100,000,000 0
(mEXIEES)
10. Xp7[o &Y 49,894,050 65,318,448 15,424,398
stA 1,227,072,532 | 1,238,274,174 11,201,642 A 1,227,072,532 | 1,238,274,174 11,201,642
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>> Research Articles
B JMA-MSM 7| &% 7|8t ADCIRC-SWAN SN EHS 0|85t ZZaiY U ZZ 0t 2of: efZ 010 4H(2009) 2
510|A1(2010)2 CHAlC 2
Simulation of storm surges and waves using the coupled ADCIRC-SWAN model based on JMA-MSM
meteorological fields: A case study of typhoons Maysak (2009) and Haishen (2010)
Feid - AEA - WY - ol - ol
Hwang, Taegeon - Kim, Hyeon-Jeong - Min, Byung-1I - Lee, Sang-Yeop - Lee, Woo-Dong

W A X532 "0 7|0i5hs Mol ST J|H Wt HHE
An impact-based evaluation methodology for identifying manholes contributing to urban underground
flooding AAH - o]75t - oA - o5
Kwon, Seongcheon - Lee, Giha - Lee, Jinhyeong - Lee, Seungsoo

W Of2|2tX 5l £X[31141S 0|80 St AL & A MBEZ A FF - X2 Al
Estimation of the vegetation mortality conditions on a riparian sand bar using the field observation and
numerical simulation
- A case of herbaceous plant in Korea Sy - AR - ol - 237 - AS
Woo, Hyoseop - Jang, Chang-Lae - Lee, Chanjoo - Cho, Hyung-jin - Choi, Sung-uk

W QHMERI0| HAZ Y 22 o|ZM S0 O]X|= g2 =20|% ASEM
Impact of oversampling on the predictive performance of machine learning models: Empirical analysis of
algal bloom prediction Lee, Junhaeng - Yi, Choongsung - Ryu, Jewan - Kim, Sunghoon
o7 - o34 - FAY - AHE

W LSTME 280t Y 617 CHESXIE AlZF EH9l 8HM 49| of|F 2 7t 4 sHIt
Development and performance evaluation of LSTM-based multi-points water level forecasting model for

downstream region of Yongdam Dam Yang, HyunSeok - Choi, YoungDon - Kim, SungHoon - Lee, JunSeok
FHA - HYE - PHE - 024

W XM 3 84 JYS HEet GR4) BYO| RE 2ol HWIt
Evaluation of GR4J streamflow simulations incorporating snow accumulation and snowmelt
ojMt - WY - AeHl - At
Lee, Seo Gyun - Park, Moon Hyung - Kang, Subin - Kwon, Hyun Han

W CASS 2 YEY BU2 98 AR 2 J|Y Bt

An evaluation of subcatchment delineation methods for enhanced accuracy in urban flood analysis
A - ol gt
Shin, Geumchae - Lee, Junghwan

WA A7 IEARE O£ S 8%t CH7|RSHIE ME 7| ¢
Atmospheric motion vector derivation technique using generative Al-based satellite image prediction
FEA - okEE - LgE
Nam, Dongjae - An, Jongtak - Na, Byoungjoon

>> Special Issue: X| s TA|Z4 0|1

B X[ &7tSE A A ZEO FF o0 IHE HiE4s0| et 4 ASExperimental study on the
hydraulic performance of permeable block systems with joints A - Ht - o]
\ Yeom, Seongil - Ahn, Jungkyu - Lee, Jeongmin/
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