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Programming for the Han River Basin
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Abstract

Korea water resources corporation (K-Water) has developed the real-time water resources
management system for the Nakdong and the Geum River basin to efficiently operate multi-purpose
dams in the basins. This study has extended to the Han River basin for providing an effective ending
target storage of a month to the real-time water resources management system using Sampling
Stochastic Dynamic Programming (SSDP), consequently increasing the efficiency of the reservoir
system. The optimization model were developed for three reservoirs, named Soyang, Chungju, and
Hwacheon, with high priority in terms of the amounts of effective capacity and water supply for the
basin. The number of storage state variable for each dam to set an optimization problem has been
assigned from the results of sensitivity analysis. Compared with the K-water operating policy with the
target water supply elevations, the optimization model suggested in this study showed that the
shortfalls are decreased by 37.22 MCM/year for the required water demands in the basin, even
increasing 171 GWh in hydro electronic power generation. In addition, the result of a reservoir
operating system during the drawdown period applied to real situation demonstrates that additional
releases for water quality or hydro electronic power generation would be possible during the drawdown
period between 2007 and 2008. On the basis of these simulation results, the applicability of the SSDP
model and the reservoir operating system is proved. Therefore, the more efficient reservoir operation
can be achieved if the reservoir operating system is extended further to other Korean basins.

Keywords : Real-time water resources management system, Sampling Stochastic Dynamic
Programming(SSDP), Han River basin
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Table 2. The Number of Discretization by the Two Methods

Storage/ Annual Number of Discretization
Dams S R Qmin Annual Average
(MCM) (MCM) (MCM) Average Inflow Klermes Karamouz and
IHﬂOW (MCM) HOUCk
Soyang 1856.9 98.8 2.59 0.84 2218.1 10 > 50
Chungju 1788.9 224.5 26.96 0.33 5478.8 5 20~30
Hwacheon 658.0 20.7 8.42 0.23 2912.2 27 20~30
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o] A FEFS ARkl ko] 20id 9] AAAEE A
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401 699] 154 &¢te] ARE AREEte] Y-S
ASskArk SSDP/Hist 2382 57191 104458 64
7 & hERkE e s AEE . wEbA Table
3% 2L 159 Eetel 7 He] 9d AAATES =
71grer sl 42k o dEt Kol
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Ao AA A5 SSDP/Hists &8 ATds o

oAM= - Al sl SRS a
(200D N A AF-3F 1967 dF-E] 200171+ 9] F b skarzl ki
Table 3. Initial Storages of October for Simulation
Unit: 10° m®
Year Soyang Chungju Hwacheon
1986 2072.54 1845.49 869.00
1987 2223.85 1840.38 413.20
1988 1498.77 1537.77 360.40
1989 1940.07 2124.48 711.90
1990 2274.67 2000.11 970.41
1991 2022.96 1922.49 711.00
1992 2036.49 2042.04 819.54
1993 1977.46 1859.40 690.42
1994 1263.01 1430.89 806.16
1995 2047.36 1807.07 825.29
1996 1425.18 1181.03 740.70
1997 1655.53 1550.05 731.40
1998 1956.85 1756.46 750.30
1999 2403.20 2323.26 937.64
2000 2082.46 2294.37 933.32
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Table 4. Combinations of Storage State

Variable for 3 Reservoirs

Table 5. Simulation Results Corresponding to the

Combinations of Storage State Variable

Unit: 10° m®
Dams |Case 1|Case 2|Case 3|Case 4|Case 5 Contents Case 1 | Case 2 | Case 3| Case 4 | Case 5
Shortfalls for
Soyang 15 15 15 15 20 : .
Water Demand of | o596 | 3605 | 3552 | 288.1 | 2858
Paldang
Downstream
Chungju 5 8 8 10 15
Shortfalls for the
Minimum Required| 459.4 | 459.4 | 459.4 | 459.4 | 459.4
Release
Hwacheon| 10 10 12 12 10
Total Shortfalls | 820.2.0| 8219 | 8176 | 7515 | 750.2
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Table 6. Reservoir Operation by Target Water Supply Elevations

Conditions of Initial

Release

Storage e

Chungju

Hwacheon

Planned agricultural +
> average municipal + industrial
water demands

Planned agricultural +
municipal + industrial water
demands

historically averaged release

Between Average and
Lower Target Water
Supply Elevation

Planned municipal +
industrial water demands

Planned municipal +
industrial water demands

81 m?/s

Lower Target Water | Real municipal + industrial
Supply Elevation < water demands

Real municipal + industrial
water demands

5 percentile value of the
observed releases data

Table 7. Simulation Resulis Corresponding to the Reservoir Operating Policies

Shortfalls flgzl et:Seel\(/)[;nIl;naumm Required Shortfalls for Hydro.
, - [MCM/year] Water Demand Total Electronic
Operating Policies of Paldang Shortfalls Power
Downstream [MCM/year] Generation
Soyang Chungju Hwacheon [MCM/year] [GWh/year]
SSDP/Hist 0.0 30.63 0.0 19.21 49.84 797.3
K-Water 0.0 9.14 23.51 54.41 87.06 625.8
moEAL ofE Atel W2 NPERAN FA o §5FFS DL BIWNA S o PEHH
g 47 1092 AFFS AHgsen 86 108~01 124 m'/secE F5dhHs AL 7MY Fad Rew 44
9620 15 5] AnE Agsl Boede A sl mal TS oleld Bilol BIY SR
ASST Fig 2 olef@ 299 e B A9ugel o §haTdel U AW 3521 MCMe] WA
Aads UehlaL Qo ol& BH 7ol Ag 87 & x}oli= SSDP/Hist Eg o2 & Zde] AFol &
W3k 06d9] JIgkel SSDP HEe BESS o Alshs ) We) ZaH AAedst urh agHa
& S8l Hlsl BIY SR SFATHS TR dEARY §5FHl AFsevhs A vehia gt
7] el Age By A=4ow d8ekal = A Aoz AlmHh
& 4= glom K-Water G120 vl A4 A 42
el %lj s92 o 988 o ! a9, T g 43 O AR 2 aE
< olgt EFAHAE AAEL Ak olE BW FF BoAqtol A A A& SSDP/Hist® 8-S 2 23} 4=3)
o) Hre el el SSDP/Histrl Wk 2o A AR AEed 1z A998 ANe
Fo] F-FaS YeRa gl o] SSDP/Hist 23 At wEbd 7)15RstE aE g vy 2y e g A
of FF AFHS FAH] ) mrk BEAQ A5 HHLE wGHTE AFuse] 4eE F UE
A EFE A WEow getdr v 299 BES AAsHE slo] 7hsatth Bgk SSDP/Hist® &
S 2 37) Wl tlg REUS AWy K-Water & © #3HA B AAD A5 gdo] o Azt
Grd2lell wls SSDP/Hist7}F A3+t 37.22 MCM®] - A EGAE AR vk & 5 Ak o= ¥
o P2 ETE YT YL B ol BhR S A @RLALFA] A4 £ AHe] Agsta
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