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Abstract

Water resources are essential for human activities, so managing water resources is a very important task.
Predicting the inflow volume of the water source is very important for stable water resource management.
Hoedong Reservoir is the only self-supplied water source in Busan, and plays an important role in ensuring safe
drinking water for the citizens of Busan, but there is currently no observed inflow data. In other words, since
the Hoedong Reservoir basin is an ungauged basin, it is difficult to manage water resources because long—term
hydrological data cannot be generated using a rainfall-runoff model that requires calibration. In this study,
three methods of estimating the inflow volume of the reservoir were used to predict the runoff of the ungauged
basin, including the TANK model, the Parsimonious Eco—Hydrologic Model (PEHM) using satellite data, and a
data—based Al model that combines a recurrent neural network and a decision tree—based algorithm. In
addition, simulated inflow volume data were applied to the K—nearest neighbors to generate a scenario of inflow
volume in 10-day increments for 500 years to calculate the water supply capacity that satisfies a 95%
confidence level. In this study, 47,000m’/day to 65,800m’/day was proposed as the stable water supply capacity
of the Hoedong Reservoir, and it is expected that these results will support the establishment of a stable water
resource management plan in Busan in the future.

Key words : Busan, Tank model, Hoedong Reservoir, Water supply capacity, Ungauged basin

*To whom correspondence should be addressed.
Pukyong National University
E-mail : skim@pknu.ac.kr
» Changhwi Jeon kyong National University, Korea/Master Course(jchwcg@pukyong.ac.kr)
+ Jeongeun Won kyong National University, Korea/Research Professor(won6922@pukyong.ac.kr)
» Sangdan Kim kyong National University, Korea/Professor(skim@pknu.ac.kr)
This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
s (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution. and reproduction in
any medium, provided the original work is properly cited.

SREAISIE(R| A27 A1E, 2025



HYgl- Ay AN 33
1. kl % Index, LADE olgstoth. MODIS LA AAGE A3t
B A= mAS §99 4532 o8 5 U g
71 et} QI FF o <ol Fgo] FAsH Hstetd 2 q5F 4 = g9 diokelE HoEtHChoi et al,
Al ke W9 ofelgo] FTskaL k. ofof meh kA 2023).
¢ ke Alg 2 2L el F99 fEF 52 HH o T2 2opllA FEds o83t shdRE Ryst ¢ A 93}
Z935F IA R FEET QI AP Kratzert et al. (2018)9] A= Agst A4-e Hct
Y957 G992 e foel Hish Eel digt He =9 9 T Aol m2d 84T (Recurrent Neural Network,
Z57} =20 44 0} vl A =t} AW 307 27 RNN)# JAEH U (Decision Tree, DT) 7]HF &112]&9]
22 A0 Atarso] ARt el YA sk 299 At 293} o] ko] 2571 <ol AA paiEo] vix
= 2ol et E4lo] B% Fobslt). olof e = 3E 22l A%E 4 5 o] HuETHWon et al., 2023).
Frd oSt ARRJe] ZAH o R, FARA S B E 35S 9 olo]] & oA to| A= (1) Tank REL o8t A5l 2|F
off EASTAE AFote], & 108hm'e] 84552 <Hot 5}, (2) Y4 A= E o]83t PEHM, (3) RNNZ DT 7|9t &
12 SFITHME, 2022; KDI, 2022). E3F FAR] = sl5A4 aeEe] 2% Am 78 ok T Al 71 WS o]8sto]
219] F279< AAsto], 3FA el tier TelE ekl 52 9] A7 4902 2olet 110 e 84 TS
24 skelet. ey 3ls AR folA AHF R fE= 2o HAste] H|wskr)
frdwel Higt 2tmrt FEote], AT E BR okt AR o] 4o —g—%‘g%‘i Brlst=y FeEs o]
2] gl A et oRRh He 2 S0t o] digh 712A<l ZOAL e Zy] Botw 84038 B S 9l FHo)
HHs} HEot @x%o]r:}(gusan 2014) TEFS ol BATFH VI €4 HIER B HE5S
eHd = U= Sgske e oulshe S, BAA AHS SEE, A
=7h asix FMGUO et al. 2021) QEHTZ]Q} % oA oL 59| 71&S ARESEAL Itk Moon et al., 20125 Choi et
= el =4 °°1E*°1 slof A5 mgsh Bl al, 2014 Lee, 2014: Lee and Yi, 2014). 0] 2] %)
IR B7IE 72 AR HRD 5 Yok oS AP HAH mahe] AAelld W AAZIEMLTM, 201D sk
B2 Aol At Bdolehs e Fol viAS 7] 27 me] o A Qelek zhml o th9] sjEow o, &
8=S =59t HZhang and Chiew, 2009). 2|3} 742 o Wl SR EX =0 pEsie] WAoo HF &(59), &
ASE s i mAS e 8 R 7S du= 7 (109) 9912 2% 4 rkSung et al,, 2022). 2 A7
Aot ASH G0l BEAHE &5 A 9] ujyfisE iy A Sl=x]5ex]0] o]ZotdE BAL o3 <& the] Bae
HAE f99] B2 HolAA nAE F99 FEFE A= A gstoct,
Sh= ZotH(Hrachowitz et al., 2013; Hundecha & Bardossy,
2004; Li and Zhang, 2017; Merz and Bloschl, 2004; Post i1 diH
. . . 2. |_;L od
and Jakeman, 1999; Zhang and Chiew, 2009). Oudin et
al.(2008)2 3%+ 343l 7|Hket 2|93t 2449 shad
= ATt A OquM—‘/h 2|93} A7t Z71ete] o
2t 37 2449 Adsol A AskE™(Li & Zhang, 2017), AT Y54 Fad ot e Sl FArdE
59 BEATE AR Aol Aolsh e Aol 7 FRSIA S $419] {UT A BRI, 5
%the IS HAtHHaung et al, 2020). 3 o] 49 A FEE Fabt o ARl AAZen, oA
o] Aeof glo] ARgAte] FaHdo] A H3te] mA]= %‘T}E 93.28kroltt. FEALA] §9L £974e] AR fYolH, &
FASE 4 Itk (Choi et al., 2021). o]o] & A= A Ae #9734 dupdog FREL £970 7 WA, 97
2ol Y3} HLHEa opa} thoket njAlE {9 v%% A, o=hdo] AR FY= I, Hrpdells o]t Ao
A% HHE ol&sto] e F7IT Fd=s kst o= Fig. . B5AFA 92 19649 {9 A7 43
o olof] & “9‘1— w7 Fsde A5t At shglch TR R AEo, AF SiAE oF 88.502ki 7}
2178 719t AAEAL tﬂ‘ﬂ He AS {99 o7 HH 7% Al Koo g @ AA=o] Qlrt 3EA42]= 1940
2AE Hﬁo}ﬂ QIgt F9 dijtog = O‘OEF] 441 A 27 Allste] 19469 1290 34 &, Al F4E AA

Ao my nd HAYS —?40} A=z M AETE 085t
FEUE AS feol 7= clEel AskFER 2 (Parsimonious
Eco—Hydrologic Model, PEHM)¢] 5402 AHLE|9rt
(Choi et al., 2023). PEHM-2 Choi et al. (2021)°f <3| A
orel g7 2 R, Tank 2] /fEE 2Hgsto] <
o] B (ExE AHF), EYS H U5 Al Fo= 14
B Aoz spgstglon, A AHE FHARS(Leaf Area

TAG-8F2 18,507,000m'o]H, FEA4-§=F 15,153,000

m'olth(Busan, 2024). 1=y, FAtAlS] 947 s 7| A g
2014)°] =W & FF o] FHE B o] HzzFo] Ko
FEAFEF] 2 AN FaEHSEFT Zfol7t
Ao F2Hch mEh 2 Ao HE 25 9
< 7]%0 2 FAL8F] oF 75%%1 14,000,000m'E &
TO]—M]:]--

Journal of Wetlands Research, Vol. 27, No. 1, 2025



34 FAA| 3 E 212 by

Ulsan e

Suyeong-gang

Yangsan

Cheolma-cheon

Fig. 1. Hoedong Reservoir watershed
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Table 1. Summary of hydro—meteorological information for the 25 selected basins (2016~2020)
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Seomjingang Dam 763.461 67.096 133.763 0.075 1,354 1,006
Namgang Dam 2281.692 63.031 156.434 0.058 1,487 1,077
Andong Dam 1590.687 59.080 177.492 0.058 1,104 1,020
Goesan Dam 676.717 67.186 132.498 0.046 1,315 1,043
Hapcheon Dam 928.922 56.732 191.814 0.063 1,259 1,054
Guangdong Dam 120.728 68.946 127.728 0.036 1,250 934
Unmun Dam 301.949 66.841 134.378 0.052 1,155 1,136
Yeoju 519.504 61.916 179.911 0.081 1,188 1,048
Daejeon 609.114 60.393 176.877 0.131 1,295 1,023
Okcheon 491.194 63.120 168.130 0.056 1,362 1,023
Hwasun 410.969 62.094 153.072 0.065 1,403 1,032
Namyangju 201.500 60.414 178.345 0.088 1,219 1,045
Yesan 221.406 70.022 129.117 0.092 1,235 1,088
Boryeong Dam 162.291 55.900 187.080 0.073 1,065 952
Hampyeong 114.568 71.651 115.807 0.088 1,034 895
Yeongwol 1615.638 59.708 171.402 0.042 1,151 1,024
Mungyeong 612.449 61.854 162.737 0.047 1,328 1,129
Buyeo(Jicheon) 208.604 61.719 161.727 0.057 1,228 992
Cheongju 167.599 65.498 158.884 0.122 1,186 1,079
Jangheung 152.481 64.682 153.567 0.071 1,399 1,026
Yongdang Dam 930.424 61.289 174.590 0.078 1,449 1,010
Hoengseong Dam 207.877 51.846 216.665 0.046 1,159 1,025
Buyeo(Seokdong) 155.869 67.595 122.398 0.077 1,247 1,000
Soyanggang Dam 2694.310 50.871 207.959 0.059 1,231 1,038
Chungju Dam 6661.490 62.369 156.519 0.049 1,205 1,040
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Table 2. Q95, Q185, Q275, Q355 of Hoedong Reservoir and Nakdong River’s major dams (mm/day)
Major Basins Q95 Q185 Q275 Q355
Tank model 2.4467 1.1891 0.5389 0.1153
Hoedong
Reservolr PEHM 2.0156 0.5529 0.1499 0.0306
AT model 0.8581 0.5565 0.3848 0.2402
Andong Dam 1.2069 0.4869 0.2232 0.0269
Imha Dam 0.7212 0.2859 0.1230 0.0117
Hapcheon Dam 1.2738 0.5846 0.3552 0.1106
Namgang Dam 1.5939 0.7482 0.4547 0.2419
Miryang Dam 1.4349 0.5147 0.2193 0.0284
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