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Development of Open Water Management Program(OWMP) for
Water Management Automation System with Open Architecture
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Abstract

As a result of the recent water resources crisis, development of water management
automation system becomes important. This system should be developed with open archi-
tecture in order to flexibly meet the spacial and time change of irrigation water demand.
Thereby, water management automation system requires open architecture and suitable
software program.

This study presents an application of object-oriented methodology for Open Water
Management Program(OWMP). Accordingly, OWMP provides a high degree of reliability
which allows modification of parameters by change of region or time to be possible.

OWMP consists of Data Base Management System(DBMS) and Model System. DBMS
makes it possible to analyze data related with planning water schedule and establishing
database. Model System calculates reservoir inflow, reservoir effluent and basin water de-
mand. An operator decides the reservoir operation with results of Model System and
DBMS. OWMP could be adapted to the planning and decision for saving water.
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Table 1 Design of object for open water management program
Object Division Description
Data Rainfall, Evapotranspiration, Watershed area, Land use data
Watershed Method Input of basin characteristics, Calculation of parameter,
Calculation of runoff depth, Calculation runoff volume
Data Temperature, Humidity, Wind velocity, Sunshine hours,
Evapo‘— ' Solar radiation, Crop coefficient
transpiration Method Penman method
Rainfall, Water depth , Evapotranspiration, Infiltration,
Effective Data Water consumption
rainfall - - -
Method Calculation of effective rainfall
Overall irrigation efficiency. Irrigation area, Water consumption, Effective
Data rainfall, Net duty. Area (Watered direct seeding, dry direct seeding,
Water Transplanting)
requirement Crop growth period, Gross duty of water
Calculation of water requirement{Watered direct seeding, Dry direct seeding,
Method .
Transplanting)
Data Reservoir level, Full water level, Dead water level, Irrigation area,
Reservoir Stage-storage curve, Daily irrigation requirement
Method Input of reservoir characteristic data, Calculation of water budget

_85_



53R A43R A53 20012 94¥

T, BEE 745 YoHE T2IAEY H3
olut AR gl 71Ee) ZEIARE THE
Hold o475 +4Y 4 AUtk TEIYS
ZARANE 2VARN WA 5e AT
th, Table 1 & 7H4Y Edel T2IH(OWMP)
& AY AA 4A ARE ek

3. OWMPE AIZ8H BTR2|XISEMA |2 74

OWMPE ASTAANLYH} LYoz
AHol AT 7IREE olB8E AN ol&sty A
oA E#HEE sed =0 HIA sHTh
Az AEFAAANLRLE F3l
#99 AN AEE #5389 DataBaseE 7%
3z, 7129 AFES B3 U¥F FUYF 4%
F 4%, o8 925F5E FARY % A4
o] 7158ES st RYA2DLS AN A
88 o3ty fdo FAdFH WAATS €8
FFg 2Yste A5A 29 AR sevl ¥
& AlF @t

A A2 RTUE 3 OWMPA +

AY AEE A43T, FATF2E9 AolE 4y
¥tk OWMPE A143 EBLARFHAN2HY 7
AL Fig. 1 3 72}

0. 74y 29 =2a¥OWMP) =&
1. FRiE MY 28

71 3 TANK 289| 0|2

FHTANK 282 548 A9 48 4
Fg ToPAdrl A% Sugawara(1978) 9
TANK 2¥& feve 3Ng AFAe] {F95
Aol oA £AS o 2AM MR AFAe dE
FYFS BoUAstE Bl

E AFdME 33 TANK, 49 /&3S 2

£ ez AT Aol Wk TANKS) #4 #
239 £ 2484 Gt A0E HYon 3¢
A QR AFZ NS FERAUANN T

2o Wy ot UARFYLE NS

11)

0 ox

DataBase Management System

Monthly Numver of

rainfali

rainfall

Real-Time DBMS
[ Weatrer caa ) | Bosn dam ]
5
Mode! System
Reservoir
Runoff model simulation model ]

Water require- Basin water
ment mode! demand model

Water
requirement

Monthly
rainfait

& Data search & analysis

Pumping station J [

oo )

Fig. 1 Schematic of automation water management system with OWMP

_86_.



EnfAgANLEE A% NEE +9

=20y Ny

L 5719t Waolof e oo &FUEY

F2FS BPAr] M WAbT A
H, ST ¥ B F4e°] ¥A17} €t IHP &9 16
M, 718k ghA, F 247048 A5 FEF
A8 AY FH99 FESA AAEFEH A 3
ANE ANgstel Avistd FAWY AL At}
I, ol& Zsl TANK 239 uifis+g 3t
FASARE &, F9H3, =Hle, wvE, A
&, Fakddel, g4AF, FI9AA T AR
?JQ'FE UFEFS 2 & F U=F A

T

;me

FHTANK 2o IALHAE A s
Adol 6¥-9¥E T4V A, FFVIE AYE
717+e H5712 3t sANAAE AR

7} f9e AA /&% AEE 7T~-10d FE &
B3l m7lE4E Rosenbrock el <la) 2 3HA|
AL, w9 AYAAS 98 999 #HA o
Agste] AnaAs BAHAL” FuAAR
Ao 2Aste] F A A (Backward Elimination
Method) # w418 A& (Stepwise Selection Meth-
od)oll o T3 ARAE ANsgt”

A AEALE Y8 2HPE FHE
) AR W opet o spA Ay
o] Pesith B4 A
AN T, EFSEE AT EE GBI, 7)
soll thg, MeA7|e) AL ZLA

B, FAATAI B e B
, FANA, dEde B WY B
2 g5 2mEn?
M= ZAEe A{A 7)) WE YaF
95t7] Qs ol FAul 71 S H LR 717
‘a 17002 T%s}z, #e5Se 2

'Y
2

=
4
X3
2

>
oft

o oz o ok 4 2 1
B
fo o

ofl

to rfe I
= 2
o

¥

+ o]

o2

o B 1

e b

rX

°§J‘ o M
Ho
N
% ¢
i
mg
B
oft
tlo
2
oX
g_:‘
£

L
O_t..
N rlo
)
OP
Tk
o
H
=
2
R
jincd
ofX
3
lo

W gus BAZELYE 4ol A5E FAO 4

A Penman & ©] &3}

AFEFAAYL $yte 249 N9HA Azt

] 28o2 ¢ 3~7T mm/dE B F Jx A
#AA7] Z<¢F 2 500~800 mm AEE B £ U
! B AFeAE 0]13)(2000)7F AHEE W
o] £ HF YELE AHEEA

g 1R

o
2@), 852 ZA(AA

2o Zuwdw 4 &

RS, $284), TRRA(IEL, B 7
F4. BARA, gmEe]) 2 A AFVAT
o) @A AwE we Rezw B £ YoV
o1& 2N Wl AF T3 2

G AsAT Ao BAATAA B
AEANE TG D, Y 25T F W
A7l WRE e WesrUe BAWFRIOR
ARe WOURYel we R2AAE RS
457, ARE WRFS A5A E4AE T
S AYHES @k

V. OWMP2| X &

1. OWMP2| ==t

OWMPE RASARE, 714AE 4TEAA
2 5o RARE HolgueliE THT, F
Y AR, WREFF 4, PFF YY) B
~dg Fa) ABE Ao gl §o99 BaFY
3 "wesgd hE FRFESTS AP,

OWMPS Z718%e BHAXY, AFAZH,
DEMS, £3U2 45| L AT 238
Ao 4 278N BN UL st
#UF A4HH BRFFE A4 BTk #)
F AReINE Q) WEht Aol 2A s
7o F40) bshEg s

Fig. 2. 3& 27 919 44 shds Yo%
2% syl

v

._87_



4348 A5% 2001 9€¥
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Fig. 3 Calculation of water requirement
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Table 3 Comparision of Sungju water-storage dam inflow
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Table 2 Comparison of observed and simulated runoff
(Unit : mm/year)

Bosung | Dochuck {Sanganmi| Gidae
Watershed | 1960y | (1087) | (1991) | (1986)
Precipitation| 1879.4 | 1726.6 1476.6 1253.8
Observed
runoff 12259 | 1260.8 9934 601.6
Estimated
runoff 12271 | 11924 1003.2 615.5
Relative
error(%) 01 5.4 09 2.3
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Fig. 8 Comparision of Seongju
inflow (year)

water-storage dam

(unit : million m)

modor Y<ArS | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1086 | 1987 | 1988 | 1989
OWMP 9777 | 8365 | 6658 | 7959 | 10565 | 121.04 | 8000 | 9096 | 4520 | 104.18
DAWAST | 9739 | 8564 | 68.73 | 8050 | 98.95 | 113.11 | 8421 | 8882 | 47.93 | 99.50
Kajiyama 9257 | 8189 | 7425 [ 77.75 | 10279 | 11278 | 7048 | 8891 | 4575 | 9382
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Table 4 Comparison of water requirement in irriga-

tion area
s Water Irrigation | Effective

Division consumption | requirement | rainfall
Observed 900.3 300.8 579.6
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