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Surveying Water Supply from Irrigation Reservoirs in the Han River Basin
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Park, Seung Woo - Park, Chang Eon
Abstract

The objectives of the research were to modify and validate a daily water balance model,
DIROM, for irrigation reservoirs using field data, and to estimate daily water supply from

the reservoirs in the Han river basin.
and validated with field data.
water supply were less than 10 percent.
for 110

Modified DIROM was applied to three test sites,
The relative errors between the simulated and observed
Historical records on daily or ten-day's storage
reservoirs from the twenty Farmland Improvement Associations,
collected and used to estimate the daily water supply during 1993 to 1997.

FIA were
The results

were applied to the other 723 reservoirs that are not owned by FIA. The five-year
averaged annual water supply from the reservoirs was estimated to be 180 million m3/yr.
Maximum vyearly water supply was recorded to be 190 million ma/yr in 1996.

1999).
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Fig. 1 Computational flowchart of daily water supply from reservoirs.

AAME I 471 U2 B BHAs BAAe  AS ARE o83 ZAbpwe HEAH BHE

B EIMSEEE, AFEd e AAY

Qo

ok P 31 AN B, #FFAN AL AL o

g olgstd 2HHOE 23T & Uk olF A sl 1993~19979 SHIEY YE TIFFS AL
FRAMEF B BANFIYY BRTFAEE PR& )

stod, =He ZEFFLEZRE A

& AT, FAY 4% AFe ARE & @A
o FFFS YEE ZFFoH AHY A5

2 FREFE FRE F U I. 328 =AY
HEY 5(1998) AFAe] d¥ Hozzx ¥
g Mustd =weo PasFoany dd 1. S TAEY
FEFE FAANeH, AP F(199)L AFA
o) o] WE TFBL 2AE v Yok, o Ao 9 FFFS 1993~19973d9 5
A7A FAGHA AFA F

F2o @ Ars  TUY QY 29 T2 Jrne) Ase '
Ad fQou, A3 olze wFAdrleAr  F

gt B AT FANIZ

Dol BAS AFEAH ZAAG 8 stze] WD Y ALY &9 - BAF Aty D
that B AMEZ ZA AAHT QPP o)) 2] AddE WAL, AFF ALE, WAL F
A USGSel sl 19508 %H 59 F712 AR ol ARE ZAL B glom, Al FeME

S Ass AFFL 2AMET AP,

B A7odE A g #AsS
2 ZAE) Sisted, e 99 FFF AN 2 WP AL Aok

ZHEHE §2 fstd 5A7 e g A5g =
zag EE R8sz Jou dAMHes 1 xEe
¥

& AL, o8 ol&F FALY B
AHER ZAEE REsta A NEAFAN  z ) 2000d 19 FAUFAE BY

._38_



A BHE A

el

of

% 24

AR Id¥ FFZS Fig 13 7o) A4A9
9% Bo)zRE Yo s AAE =¥ @99 A
#4% 4% A4go] YAFES WHEASE 2
e Fol, U¥ LFAL =ue) 2giryo
Hel ANE ASR Y Y TILE I Ud
2 Assigr ‘

2. =3 DIROM 2%

FA Aeg ASERH FEFFE ZAE 9
T E¥E UG 5(1989) 0] /ML A4 g
Bojxz w¥el DIROM(Daily Irrigation Reser-
voir Operation Model) & 433t} o] &3t

474 DIROM Y ¥ fYd=z 2 2gsygogn
1 FE FAHY, A4F AFg AR 9T

Fg o83ty %l‘% TEHES Adsle &

1 A EFA 24EFY BTAE O

A2 FAY + Uk oly 4

l*‘l Zi-rll FHo FEEe FrE, AR

L2RES FuUF AF AFF Y A A

3 Fo] Aoz AR Y, AAF
oA Z FAEA

g
K
3
E*

"’ r|o lo :1ﬂl

=4
)

A7

S L L
o 2
X o

=S,_1+I,—R¢'—O; .............................. (1)

q7)1H, S=A5%(storage, m°), =9 KU
(inflow, m’), R=4¥ ZF
O=%49ol 4&FZ(overflow, m’)olm,
B AN HoE O ot

2 dFdME 4 (DY A 248 933
e wo g sty

® FYFDE F4 Tank L oj&3ly 2
Astden, £3 Tank 289 diHsE §9¢
EXo) A ERE nNHELE FAHFY Y3t
AGE FABANY L o) g3t AR

@ FEFZFR)E AxAd g3 FFHE dd

ETFLR ol 2z o] A FFHH LFH
A¢E ol gt dYT AL}

2 (water supply, m),

obl A=

Ry = R () X R, wwoveemsmsssmiscsioinii, (2)

A7IM, Re(t) =¥ BFAFoIn, R,=A%xA
9 €8 FA TIFY (mm)oldh, ¥ WHASE
d& Aeed AMY A5 go) AHEE 2F
FE 2 FFEM, WAAGIY A$A) =
e wat g3xA "o BRASE &4
TZHEE A 992 AdE, ol 2

S
Rc.rmx = _:.b‘T .................................... (3)
Y R() =R
A71M, Remax =€ A+ wloln, Sy=4
4% AFFm’), Sw=28 3 A-Z(m®)ol

o,
AeA FF M5 Rot 98 2453E
TEGHE st 4 (4)9} o] AP}

R,=10 (REQy + TS) (1+L/100) - A -+veveer 1)

71N, TS=o|Y&FZO2 140mmE FE&3

few, REQou=1047) @NAF $£L£5%
(mm)el™, A=#7/WBH(ha), L=AdBal&a g

(%) 22 15%E A&} =vg &8 &£45
% REQue $E4%3 52 2 fESZo
FE H(5)e Zo] AdEh

REQy= ﬁ:l(ETP, XK+ Fy—Re,)wweeeveos (5)

o 7|X, ETP=3A%5 242 (mm)2 2 Penman
Aol oJsf AEH, Ke=u9 AEASF F=3
FZ(mm)el™, Re=FE$+F(mm)ol, t=A7
AR o dsjo|r}

@ Bdol €FFHO0)S AFA EYolE o
M2 YWFe Foln}

FANZFZGANA #sE AFAE 3249 A
FAHE 4 DIROM R¥ & L3l wEA S
ZAE, A FIFFE FHHIoH, A -2
#e ALAs AF9dEE dARES ASFL

il

_39_



B FFe A A42d A6E 20009 1Y

EF gt 1749 7 AFAE pAEE 4
DIROM E¥E HE3Hot A& 87 9A
U 253 5AMERE #2 AFAE 598 &
FAdo] A8 e A5 HF AFE &
BE o83ty YEz URAFE AU A
cZ Y AFAY AfdE AFE AR 92
22 459d #Ha AFE AEE oL3duh

NRARE BAFAN detd BAge A
T 2% J1Z A4BELE AR, o)F
NgBEas DY AYAES olgstdt

M. =AFL# Wt
1. AlEXM |

2 AFolA ALY ZApPE #HE 9%l
Table 17 o] B74Ae &%

=y

5

Z3o PIFL FARAOH, FFY 2APY
]

19k Blstdoh Al gAFA

o,
x)
)
>
3 &
¥

59 7Y §5Ee) £ANE WAz A
FHAEE AYoW, BF 553 I
B g ogste YT FFFL &

Table 1. Test reservoirs characteristics and data used
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Table 2. Comparisons of water supply from the
selected reservoirs

Rainfall|____Water supply (mm)
(mm) [ "Ops | Est. | RMSE”
Yongdang| 1,186.8] 646.0 | 6670 3.0

Reservoir

Irigated Meteorologic .
Reservoir | FIA area e B Data used
(ha) | 52"

Yongdang | Chungju | L1150 | Chungu |4/14/98 - 9/22/%8

Gyumsung | Eumsung | 1680 Icheon 5/1/98 - 9/5/98

Dochuk | Gwangu | 1952 | Icheon | 5/1/98 - 9/10/98

2. MEXMTX2| S5 Bl

AYASAS) BE FANFRUOZTE 1998
del A4g ARE FANGOH, 8w 43
H%g 8% 4 DIROM 289 A+go] 2

Gyumsung| 1,372.31 534.0 483.0 43
Dochuk 1,3733| 6520 | 635.0 55

1) RMSE : Root mean square errors for daily water supply

9 FFZ) NE RMSE(root mean square
error) £ Table 29t Zre] 30~55mme] HHE X
ol glew, £¥ FTFFE vLsA Fig 29
t} Fig. 25 N@AFAY HAE FI%3 49
FZHE £ vyg ALFE £3A-FAY] &
TFF) N R*E 092501020, FAHAFR
EJAFA 9 RE Zz 0779, 05512 ey
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2. Comparisons between observed and estimated
water supply from the selected reservoirs.

Rainfall (mm)

8

3. Observed and simulated water supply from
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Table 3. Irrigation water supply from reservoirs in
the Han river basin

lrrigated Annual water supply (10°'m’)
Subject | No | area
(ha) 1993 | 1994 | 1995 | 199 | 1997 | Avg.
FIA 110 | 16,079 | 1184 {1318 | 1236|1328 1302 |1274
Shi-Gun| 723 | 8790 | 4861 568 514 | 582| 521 534
Total 833 | 24868 | 167.0 | 1886 [ 1750 [191.0] 1823 |1808
=0
"E Total water supply 0oRA Bsi/an
‘g X0 1570 Rod - o w3
P
g 150
3 1184
3 1o
g
R
&
0

Fig. 4. Trends of annual water supply from

reservoirs in the Han river basin.
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A FTIFFY 192%8 (AT Yow, TH, &
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Table 4. Irrigation water supply of FIA's reservoirs

Province FIA No, Xgﬁ?ﬁf) Annual water supply (10°m?
1993 1994 199 199 1997 | Average
Gwangiu 2 3318 | 2866 | 2453 | 2585 | 2916 | 2714 | 2707
Yangpyeong 7 8134 7,350 7,023 6,629 7,565 7,041 7,121
Yeoju 3 5036 | 3645 | 3517 | 3774 3s5| 4136 | 3790
Icheon 4| 6849 | 4621 | 4048 | 4673 | 5152 | 4930 | 4865
Ggy:zg Paju 1 1944 | 1252 | 1674 | 1477 | 178 | 1a6| 1519
Heungan 4 5906 | 5821 | 5187 | 5053 | 5863 | 6192 | 5623
Suha 2 990 | 1325 | 1408 | 1201 | 1367 | 1329 | 1344
Giho 3 7490 | 5630 | 6598 | 588 | 6660 | 6018 6155
Sub-Total % | 39667 | 32500 | 32808 | 31349 | 35146 | 33808 | 33124
Woniju 10| 11821 ] 909 | 11409 | 10086 | 11139 | 11932 | 10731
Chuncheon 7 7543 | 692 | 7102| 693 | 8784 | 7103| 737
wii‘fio Pyeongjeong 79 642 656 562 706 781 670
Hongcheon 18| 15559 | 14832 | 17850 | 15306 | 17688 | 16649 | 16465
Sub-Total 37| 35642 | 31515 | 37,018 | 32891 | 38318 | 36465 | 35241
Goesan 11 | 15830 | 10557 | 1189 | 10757 | 1159 | 10875 | 1L136
Eumsung 14| 23871| 13874 | 16297 | 14595 | 15181 | 14301 | 14850
Chung | Jecheon 9 8990 | 6657 | 687 | 6100| 6166| 538 | 622
cheong | Chungiu 10| 33452 | 21229 | 24489 | 25819 | 23843 | 27070 | 24490
buk-do | Chungwon 2 2254 | 1445 | 1784 | 1523] 1791 | 1708 | 1650
Boeun 1 1080 642 629 599 n7 630 643
Sub-Total 47| 85477 | 54403 | 61951 | 59394 | 59293 | 50932 | 58994
Total 110 | 160786 | 118427 | 131776 | 123634 | 132757 | 130205 | 127,360
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Table 5. Irrigation water supply by reservoirs located on a province

; Annual water supply (10°m®)
owee | 03 | o

' 1993 1994 1995 1996 1997 | Average
Gangwon-do 323 77574 52856 | 61528 | 55167 | 64555 | 58302 | 58482
Ch‘ﬁc_};"“g 304 10,277.8 63795 | 73032 | 69,224 | 70562 | 70622 | 69,447
Gyeongsang buk-do 18 148.1 783 992 862 1.021 922 916
Gyeonggi-do 188 66848 49626 | 53073 | 49802 | 54832 | 52484 | 51963
Total 833 24,868.1 167,060 | 183,625 | 175055 | 190,971 | 182331 | 180,808
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