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In this paper, the study area is selected Sungju Reservoir which was constructed with an agricultural purpose
and determined the optimal water management plan among the five cases of classified irrigation area by using
Linear Programming. As a results of reservoir operation, the additional water quantity of classified irrigation
area showed 16.036X 10°m’/year, 19.404% 10°m’/year, 18.864 X 100°m’/year, 4.032% 10°m’/year and 0.672X
106m3/year and the total water supply quantity showed 69.628 10°m’/year, 70.048 X 10°m’/year, 67.979X
10°m’/year, 67.979 % 10°m’/year, and 69.939 x 10°m’/year respectively. Therefore, the case-Il was adopted with
water management plan of optimum. It is also known that the maximum irmigation area augmentation effect
appears in the case which will use the additional water quantity in field irrigation of the case-I which was

adopted.
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Fig. 1. Flow Chart for optimization problems.
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Fig. 2. Basin area of Sungju reservoir.
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Table 1. Details of Sungju reservoir

Classification Factors
Catchment Area (ki) 149.6
Type RF(Rock-fil
Dam)
Dam "piaht () 60.0
Length (m) 430
Top conservation water level (EL. m)| 187.9
Normal water level (EL. m) 1847
Dead water level (EL. m) 162.2
Gross capacity (MCM) B2
Active storage (MCM) 282
Water supply (MCM) 50

ko] 4.8 FAQAAM 33 Penman-Monteith
AL Hgsto AAsgod, de8432 DIROM
YL olgste AAT AT 0.00243m’/s/haZ 1}
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Table 2. Irrigation area for case(1 ~ V)
Irrigation | Paddy Dry fields| Domestic Conservation
grea | fields (ha)  [(10°m’/day) ﬂ%w
Case (ha) (10*m*/day)
I 3,160 - 88 867
o 2,160 | 1,000 88 46.7
m 1,160 | 2000 B8 46.7
\Y 1160 | 2000 50 46.7
A 1660 | 2000 50 467
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Table 3. Estimated water demand in study area ]
(unit:10°m®)

ngsg Total Paddy | Dry |Dome- [Conserva-
Case fields | fields | stic | tion flow

53,6265 | 336245 - 32120 16,790

471896 | 229838 (42038 | 3212 16790

40,7529 | 12,3432 (84077 3212 16,790

55,7909 | 12,3432 | 8407.7 | 18250( 16,790

< |2 iB|lg|—

61,1112 | 176635 | 8407.7 | 18250[ 16,790

& 3
XSy € XS, € XSy, t=1,++,T
WS, = |F87%, t=1,----.T
XSl = Xsb‘mﬂ

XST+1 = XSM

4714 Wwr £43FF(10°m’/month), TE =
A7z} St = 1, -, T), 0% F7+ #7FFF
A0°mY/month), WS= WaF EFFFRAmY/
month), L= 99 4% 2(10°m"/month), XSmui=
W] F2HWL) A5£210%m), XSunE B
A+HLWL) A5E200m"), XS B4 7]
A28 2(10°m%), XSeut= B 27| T AL
4 F10°m)) S e,

Table 4, Inflow of Sungju reservoir(unit:10°m’/month)

lassifi- Year
tion
Montis~ | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
Jan. 833|190 | 170 | 440 | 248 | 278 | 365
Feb, 5391105 | 1.21 | 299 | 252 | 1.87 | 439
Mar. | 644 | 861 | 213 | 300 | 853 | 213 | 427
Apr. 827 | 469 1 419 | 1173 697 | 238 | 191
May | 633|558 | 752 | 994 | 1341 | 359 | 5.4
Jun. 633 | 2852|1564 | 1496 | 1434 | 9.02 | %562
Jul. 1100 | 1520 | 36.77 | 1893 | 1217 [ 2432 | 13.24
Aug. | 1931 | 568 | 2445| 383112294 | 2001 | 7.83
Sep. 1065 | 637 | 485 | 1672 | 5065 | 3761 | 9.7%6
Oct. 503 ) 333 | 332 |2807]1210] 630 | 833
Nov. | 266 |58 |11.39| 503 | 638 | 6.3 | 358
Dec. 182 | 292 | 810 | 3658 | 3.99 | 355 | 358

Table 5. Constraints of reservolr operation system (unit:10°m®)

Classification Upper Low Water demand
lirnit limit

Condition capacity capacity Case- 1 Case-11 Case-1I Case-IV Case-V
Initial 282
Jan, 382 10.0 1.664 1.664 1.664 2.900 2.900
Feb. 382 10.0 1.664 1.664 1.664 2.900 2.900
Mar. 382 10.0 1.664 2451 3.138 4.374 4374
Apr. 382 28.2 1.947 3.247 4546 5,782 5.827
May 382 10.0 2.062 3588 5.114 6.350 6413
Jun. 382 10.0 10.600 9.299 7.997 9.233 10.647
Jul. 382 10.0 10.040 7.887 5.734 6.970 8.295
Aug. 38.2 10.0 11.304 9.128 6.951 8.187 9712
Sep. 382 10.0 7.655 6.724 5.793 7.029 7.977
Oct. 38.2 10,0 1.664 1.664 3186 4422 4422
Nov. 382 10.0 1.664 1.664 1.664 2.900 2.900
Dec. 382 10.0 1.664 1.664 1.664 2.900 2.900
‘Terminal 28.2
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Fig. 3(a). Results of storage-water supply analysis

(case-1).
:z —1+WATEHSUF’PLVi
10000 —a—5TORAGE
0 | ,R__-. Tﬂ\ TR‘ 1
:30000 ;"l ] 1 "“ 1 ‘AL \
o 1, 7 H'ALW
2 Jooo0 |1 ﬁ %N'!‘W !#_
8 #
el S 71 U RN
zﬁ';,‘f TR IR T AL AL
N LR i IP AW
19954 19061 189744 19964 1900\ 2000 200144
18 1 18 149 e 13 1% 14

THE ATAY BARYE HH g

15039 ¥HE/4, 161792/, 15729 9HE/4, 0.336
WelkE/4, 0056 HE/d oz R E Ut

HA ¢ 445 298t Table 65 Zom,
A7IN T4 Q& FasFo] 3362459
=4 ALEF 31689 THE/d, FAHFA LT 168

50000 !
o s [, — |
35600 é"""sz"'."q P g

g | st AT g W e

5 30000 : Jr' - A+ Rl =

gzsmo .l.u"\_! i " J.' 't E‘ M M "'T b

£ ! i i i

& 20000 : f T |

o Bl I
. e
o R M 31
- LKW U

199584 19064 19072 1998¢ 1989 2o00W o001
1% 18 19 L] 1% it W

TIME

Fig. 3(c). Results of storage-water supply analysis
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Fig. 3(e). Results of storage-water supply analysis
(case-V).
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Table 6. Results of water supply by optimal opera-
tion (unit:10°m®/year)

Case
\Y \
m&\ ! 5 o

Plan 53.592 | 50.644 | 49115 | 63.947| 69.267
Additional | 18036 | 19404 | 18864 | 4032] 0672
Total 71628 | 70.048 | 67979 | 67.979 | 69.939

HutE/do 2 HHEse AH4E WA 3160ha
AA7} =ol BAE g AL F £5TF 75
o 71628UTE/H o BA o] HYrh Nt ¥
HE4 30676MUE/A, FBE4 31689 THE A,
PR L 168BNE IR A LT AL
2 94 3160hadls =#@AEZ o] 2160ha, L7
7} 1,000haZX £ S73F /H5Fe 700439 vtE
/AoR ENHEHYR, M FIdE45Y Do
2014792/ QLS 3168 THE/ ) HAFA
45 1689 E/ 02N FHETY AHE B
W3 3160haolA =377} 1,160ha, 77t 2,000
had]l FFee AR $453F 5L 67.979
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Table 7. Results of water-supply for month(case- I) (unit:10%m®/month)

. Month 1 y0 | Feb. | Mar. | Apr. | May | Jun | Ju. | Aug | Sep. | Oct | Nov. | Dec.
“Total 3176 | 3176 | 3.176 | 3450 | 3565 [IL683 11543 |12807 | 9.158 | 3176 | 3.176 | 3.176
Conservation flow | 14 | 14 | 14 |14 |14 |14 |14 |14 |14 |14 |14 |14
Agricultural 0283 | 0398 | 89% | 8376 | 964 | 591
Domestic 0264 | 0264 | 0264 | 0264 | 0264 | 0264 | 0264 | 0264 | 0264 | 0264 | 0264 | 0.264
Additional 1503 | 1503 | 1503 | 1503 | 1503 | 1503 | 1603 | 1503 | 1503 | 1508 | 1503 | 1503

Table 8 Results of water-supply for month(case-1I)

(unit:10°m*/month)

Classification Month Jan. | Feb. | Mar. | Apr, | May { Jun. | Jul | Aug. | Sep. | Oct. | Nov. | Dec.
Total 3281 | 3281 | 4068 | 4864 | 5205 (10916 | 9504 (10745 | 8341 | 3.281 | 3281 | 3281
Conservation flow | 1.4 14 14 14 14 14 14 14 14 14 14 14
Agricultural 0787 | 1583 | 1924 | 7635 | 6223 | 7464 | 506
Domestic 0264 | 0264 | 0264 | 0264 | 0.264 | 0264 | 0.264 | 0264 | 0264 | 0.264 | 0.264 | 0.264
Additional 1617 | 1617 | 1617 | 1617 | 1617 | 1617 | 1617 | 1617 | 1617 | 1617 | 1.617 | 1617
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Table 9. Results of water-supply for month(case-TI) (unit:10%m*/month)

Month
Classification Jan. | Feb. | Mar. | Apr. | May { Jun Jul. | Aug, | Sep. | Oct. | Nov. | Dec.
Total 3236 | 3236 | 4710 | 6.028 | 6686 | 9569 | 7.306 | 8523 | 7.365 | 4758 | 3.236 | 323
Conservation flow 14 14 14 14 14 14 14 14 14 14 14 14
Agricultural 1474 | 2882 | 345 6.333 | 4.07 5287 | 4129 | 1522
Domestic 0264 | 0264 | 0264 | 0.264 | 0264 | 0.264 | 0264 | 0.264 | 0264 | 0.264 | 0264 | 0.264
Additional 1572 | 1572 | 1572 | 1572 | 1572 | 1572 | 1572 | 1572 | 1572 | 1672 | 1572 | 1572
Table 10. Results of water-supply for month(case-1V) (unit:10°m*/month)
Month 1 v | Feb. | Mar. | Apr. | May | Jun | Jul | Aug. | Sep. | Oct | Nov. | Dec
Classification ) ’ ' o v ) & D. ’ )
Total 3236 | 3236 | 4710 | 6.118 | 6686 | 9569 | 7.306 | 8523 | 7365 | 4798 | 3236 | 323
Conservation flow 14 14 14 14 1.4 14 14 1.4 14 14 14 14
Agricultural 1474 | 2882 | 345 6.333 | 4.07 5.287 | 4129 | 1522
Domestic 15 1b 15 15 15 15 15 15 15 15 15 15
- Additional 0336 | 0336 | 0336 | 0336 | 033 | 0336 | 0336 | 0.336 | 0336 | 0336 | 0.336 | 0336
Table 11. Results of water-supply for month{case- V) (unit:10°m¥/month)
Month
Classification Jan. | Feb. | Mar. | Apr, | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec.
Total 2956 | 2956 | 4430 | 5883 | 6469 | 10.703| 8.354 | 9.768 | 8033 | 4478 | 29%6 | 2956
Conservation flow 14 14 14 14 14 14 14 14 14 14 14 14
Agricultural 1474 | 2927 | 3513 | 7.747 | 5395 | 6812 | 5077 | 1522
Domestic 15 15 15 15 15 15 15 15 15 15 15 15
Additional 0.056 | 0.056 | 0066 | 0.056 | 0.056 [ 0056 | 0.056 | 0.056 | 0.056 | 0.056 | 0.056 | 0.056
Table 12, Maximum irrigation area for case (unit:ha) Table 129+ 2t}
Case
Trvigation I i m v v 4.7 2
Paddy fields | 3,160 | 2,160 | 1,160 | 1,160 | 1660 2 droAe dogpde] AT oA
Dry fields 2863 | 4080 | 4994 | 2640 | 2,107 AV e "é—r +4g EH WE 342@}71%’5’-
Total 6023 | 6240 | 6154 | 300 | azer OB @ ASA HALAL AAsta, o714 4R
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