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# Operation tools

:ﬁ’ﬁﬂeal—time Water Management System

FiledFy Madels(M) Options

0} About(s)

Each module
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# Rainfall Runoff Forecasting System (RRFS)

[dentifying characteristics of water use for municipal,
industrial and agricultural purposes

Deriving hydrologic rainfall-runoff relationship
Estimating streamflow by sub—basins and major control point
Integrated management of water quantity and quality
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# Parameter calibration

Real-time Water Management System — [RRFS - Parameter Calibration]

Fils(F) Models(td) Options(0) About(A)

Each function

=loix
== x|

oy m o=
Main | RAFS | SSDP CoMOM KORSIM | QUALZE

| Program Main |HHFS 'I Sub ¢ [Parameter Calibration

Executing S5ARR Completed

Period 1 | Period 2 | |EDDE—D1—DI [ |2002—1 1-30 ~| i Pararmeter Calibration by Caseil RRFS Data Setupl
Daecheong Gongju
= e
= 50 £ 4]
£ 100 £ 100
: g
E%,DDU 4 2,500
P
& 4,000 2 2,000 |
ki =
n 3,000 | 5 1,500 4
£ 2,000 £ 1,000
2 2
2 1 000 M 2 500
0k . — b M— ——— * . ot . . . . . e
02-01-01 02-02-10 02-03-25 02-05-05 02-06-21 02-05-03 02-09-15 02-10-29 02-01-01 02-02-10 02-03-25 02-05-08 02-06-21 02-08-053 02-09-15 02-10-29
Total Rainfall frmi | 12827 [=Sim Runoff — Ohs. Runaff | Rainfal | Total Rainfall fmmi | 1235.2 [— Sim_Runaff — Obs_Runaff | Rainfal 1
RMSE 1782 RMSE 1273
Peak Date Sirnulated Tatal Runaff (MOM] 19184 Peak Date Sirnulated Total Runoff (MCM] 3|1
Simulation 200208 Observed Total Runoff (MCM] 2760.1 Simulation 2002-03-08 Observed Tatal Runaff (MM 36464
Observation 2002-03-01 Error [MCH] 241.8 Observation 2002-08-07 Errar [MCH] 151.7
Period | SimPuroft | ObsRunc | Rafal | SMI_ | ROP | BFP |+ Period | SimRunoff | ObsRuncff | Ranfal | SwMI | ROP | BFP
2002001 42 135 03 7| 46 20020101 08 A1 01 0o Fl
! 0 35| 0.0| 7| 46 27| 23| oo og| Ll
20020104, 24 01 7| 46 ) ) 0o 0o fl
20020108 21 0o 7 45 6.5 294 04 0o il
2 i 24 47 7 46 6.4 234 4.3 0.0 8
2002-01-03 27| 00| 10| 4 74 287 00! 00 8
2 10 28| 01 10 46 2 A0 7.3 RTE oo og| Ll
2002-01-11 25| 0o 10 46 :I 2002-M-11] 6.3 28.0] 0.0 0.0 g




(-Zal.i-brati_uun Period

RRFS main

Sl o] 1 2 3 4 ] 10 33
SMi 7 LB ) ES 82 el 100 100
SMI2 7 1| 4 B5 83 L o0 100
SMI3 i3 1 43 B2 i iz 100 100
SMI4 9 21 49 79 91 95 100 100
Ell o] 1 | 15 2 25 3 5 100
Bl 48 17 | 18 13 12 1 10 10
BlIZ 46 17 | 18 13 12 1 10 10
BII3 45 T 13 12 11 10 10
Bll4 42 15 12 11 10 10 10 10
585 o] o5 1 15 2 25 3
5551 0 0.05 023 083 133 183 23
_ &8ssz | D 0.05 0.3 0.83 123 1.83 233
5953 ] 015 057 .07 157 207 257
5o54 i 0.25 075 1.25 1.75 2,25 275
T5 o] 1o 150 200 400 1000 4000 10000
T51 (Hrl 13 11 10 £l E 7 B 5
152 Hrl 10 g 7 =3 5 4 3 2
753 [Hrl 10 8 | 7 6 5 4 3 2
T54 [Hr| 10 g 7 g 5 4 3 2
155 o] 1o | 150 200 400 1000 4000 10000
T551 (Hn 13 11 10 g ] 7 g 5
Dagjgon | Cheongiu
Dom.&ind. Usge [%] B5.0 £5.0
BO1 go2 | eog | eod | Bos | Bos | mor | Bos | eog | mio | Bt | ez | 13 | B4
Domestic Use (%] | _B50 J E50 | BRO | 650 | B50 | 650 | ES0 | E50 | 650 | EG0 | Ea0 | EGO0  BSD | EGO
_IndustialUse (%] | B50 | BSD | B50 | BSO0 | B50 | B50 | BSO0 GBSO | BBO0 | BRO | BSO0 | BAO | RSO0 | ESD
Aaiculural Use ()| 350 | 360 | 360 | 350 | 360 | 360 | 350 | 350 | K0 | 350 30 30 | 350 | 360
BasinhO BFTS [Hir| LZTS [Hr] [ BIITS [Hr] | BMxfemdd] | BFUM[emddl | PBELZ ]
1 170 1700 40 3 013 a0
2 17 1700 40 3 013 a0
£ 17 1700 40 3 013 50
4 150 1500 40 3 01z a0
B 140 1400 40 3 013 a0
B 180 1800 40 3 013 50
fil 1 1300 40 3 01z a0
8 160 1600 40 3 013 a0
g a0 2300 40 3 013 50
10 150 1500 40 3 01z a0
11 1en 1800 40 3 013
12 140 1400 40 3 013
13 150 1500 40 3 013
14 150 1500 40 g 013
Import Default Yalue Save Default Yalue Save to File Impaort File Fun

F




'““.Calibratinn Petiod

Calibration Section @ |

|EDDE—D1—DI -;I gz |EDDE—H—SD v.l

Casel Input | Case Append Result|

Ml |Ts5 |BI | TS | 585 | Others|
g ¥ & | 100 | 100
i] 7 j 4100 3
1 _' 18 95
2 [ -4 0
3 | BS 5
4 |8 B
5 _ | 5
LV ¢ 0]

339 100 B3
g0 |
55
50
45
40
35
30
25 -
20
15
10

=l
CA&SE Result Append | Load Default Yalue Save Default Yalue Save to File Irmport File |




:_ﬁHF - Parameter Calibration by CAE

Ballbwat [2002-01-01 ¥] ~ [2002-11-30 ¥]

Calibration Period

Cased Input FUAES BRRERH eI

Result Point © |Daechung |
T 0
""""""""""""""""""""""""""""""" Fore e ¥ — Cazel
"""""""""""""""""""""""""""""""""""""""" beesnarmasme R ¥ Case2
--------------------------------------------------------------------- N el
EIRRL e e s s e s e e s e e el e e e s
PR s g gt e e e
BRI v sionin st e it i e i e A i i it i A e i A
BRI e e et e et e et i e i s s e s s el e s e e i
R -2 S S S S S S S S S S e frosmsesiasna ey
< S S S e R S S S S S e S S S S
L < A g S R S R S R S S e S S S S e
T e e
T e R EE e B ’Lﬂd -------------------------
SDE T 1 1 T R."\-- If.\‘l-‘.‘\- T T T E‘ ml - h-.l Ill:- T = 2 J- T
020101 0201028 0202027 0203729 0204027 0205727 020626 0207026 020825 02009724 02M0/24 0211023
Date
Case Mo Tatal BunaffitCh] Masimum Valug Date | Different of Total Runof| RMSE il S—
Casel 1916.365 20020311 441 761 78177 Total Rainfall [mm) 16053
Casel 2725732 2002-09-0 -34.344 145,224 e
Observed Marimum SN0
Walue Date (Date]
Obzerved Tatal Bunaoff
TMCH] 27E0126

>| [Case? -] 'éelect'Cﬁ-S-El




% Real-time Water Management System ciEi]

Fils(F) Models(td) Options(0) About(A) _lEix]

oy LI _
Main | RAFS | SSDP CoMOM KORSIM | QUALZE

| Programn: Main @ [RRFS - Sub ¢ |Data Setup LI hove |

RRFS Data Setup

= [ Revise "
Calibration Starting Date |2DDE—]2—D] -] Initialization of Data | (I’,_mion Start Scenario |1983 "'l End Scenario ; |2003 -*l |

Starting Date © IEDDS—D1—D1 vl Generating of Input file
Ending Date : |2003—03—31 va Fun and Result A i

TimeStep ¢ ¢ 1 Month & 3Months © BManths € 1 Year

=| | ‘Window Close

AHRFS Log
11:30:22 - Loading RRFS Data Setup Form, . - \i f Result
11:30:%5 - Coading ARFS Data Setup Form Complsted & ,Ml

: Rainfalll Domestic Use| Agricultural Use | Industrial Use | Intake |Temgrature| Dam Release| 0

Diate

‘ Method |:| Tatal Valuel |:| Pattern Yalue ||:| Predicted Rainfall | ‘
Date | em | moz | eoz | @4 | Bos | mos | mo7 | Eos | BO3 | B0 :
20030101 o @ o 00} 00 ¢ 00O 00 . 00 | 00 | 00 @ 01
003ML2 23 23 | 27 | 23 41 | 26 | 32 | 34 | 28 21
c003mbL: . 01 o 01 01 . 01 . 00D | 0B | 00D . 00 | 0D | 25
2003m04 . 0O 0O | OO . OO0 OO | 0O OD . 0O . 00 o 00
003mL0s ¢4 %0 @5 71 40 | ¥3 | B3 85 | 1B | 123
0-mbs 56 | 53 | 56 | 56 | 33 | 62z | 75 | BE | 103 | 57
Q0xmyL7 . 06 06 | DB OS5 | 08 | 02 | 05 07 | 0B | 05
2003m-0s | 00 @o | oo | o0 | 0O | 01 | 02 | 01 | 08 | O3
Frediction Rainfall for each Sub-basin : |Basin 01 -
L e e
T S B e = S e W
E
S
5
e
18
2_. _______________________________________________________________________________________________________________
0 T T T T T T T T T T T T
030101 030108 030MA1 030118 030121 030126 030131 030205 030210 030205 030220 0302625 030302

Loading RRFS Data Setup Form Completed
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# Rainfall data (Total Value)

Fils(F) Models(td) Options(0) About(A)

L¥Real-time Water Management System

=loix
== x|

a8 s 8
Main RAFS S3DP  CoMOM KORSIM | QUALZE
| Program Main |HHFS "I Sub |Data Setup Li hove |
RRFS Data Setup .
= 2 Revise "
Calibration Starting Date |2002—12—Dl vl Initialization of Data | lrl_ jon  Start Scenario |1983 -"] End Scenario : (2003 = |
Starling Date ¢ [2005-0101 =]  Generafing of Input f JRFS Log —
T Cl Enerene B TP M M[TT30:72 - Loading ANFS Data Setup Form. . =1 | view of Result |
Ending Date : [2005-0-31 = Fun and Besult & 11:30:25 - Loading RRFS Data Setup Form Completed :
TimeStep | © 1 Morth & 3Morths © 6 Morths C 1 Year (U@ Cal, | | Window Close |
: Rainfalll Domestic Use| Agricultural Use | Industrial Use | Intake | Temperature| Dam Release| :
‘ Methaod & |2000 j Total Walue |:| Pattern Yalue I |:| Predicted Rainfall | ‘
Date | em | moz | eoz | mo4 | Bos | mos | mor | eos | o | Emo | Bt [ 1z | | B4 |-
200301 01 00 0o 0o 0o 0.0 0 . oo 0.0 41
20030102 23 23 27 23 24 3.6 7.3
20030103 01 01 01 o on il il
200:3-0-04 0o 0o oo an oo 0.0 0o
20030105 7.1 7.0 75 7.1 15.7 102 "z
2003-01-05 L 35 26 26 8.3 8.5 263
200307 0E 0e 0e o5 1.2 1.1 1.2
0030108 00 o0 oo 00 St 05 0.2 11
Frediction Rainfall for each Sub-basin : |Basin 01 - Increment & Decrerment Farm
i P P P Pt P P P P e P e Pt | Rectangular Farm T P SRR R, R R
S e e K Fij SRS [ e
E Decrernent & Increrment Farm .
AT < o v = Al o = e b e H B S W S S S W S e ] | BRSNS I e G e
E ) |
o e Unifarmly Increment Form ] -------------------- B e
18 i
2_.._._. _________________________________________________ N N S e v
Uniformly Decrernent Form |
0 T T T T T T ] t T T T Y T
030101 030106 030141 03016 0301021 0310126 0301031 030205 030210 050215 03002020 0302025 0300302 03103007 030342 0300347 030322 0303127
Diate

Loading RRFS Data Setup Form Completed
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# Domestic water use

Real-time Water Management System u ;Ig[ﬂ
File(E) Models() Options(0) Aboutia) =l=fx|

"@

I .
Main RRFS S50P  CoMOM KORSIM | GUALZE

| Program: Main |HHFS vl Sub ¢ |Data Setup Li Move |

HPRERRG: RRFS ESP Option

Calibration Starting Date : |2DD:2—]2—D1 vI Initialization of Data | lrl_ ESP Execute Option  Start Scenario |1983 -"'] End Scenario : (2003 = |

. ; T = - : 1 ARFS Log
Starting Date © |2DDS 01-0 I Generating of Input file | TI7022 - Loading BRES Data Sotup Farm_ ;I s 5 sl |

Ending Date | [2003-0931 =] | Fun and Fesult Analysis | 11:30:25 - Loading RRFS Data Setup Farm Completed
1Maonth & 3Months ¢ 6Months © 1 Year @ Cal, | | Window Close |

Rainfall| Domestic Use| Agricultural Use | Industrial Use | Intake |Tem@rature| Dam Releasgl

Method |2002 wl Histarical Domestic Use | ‘

Date | pm | eo2e | Bm3 | Bo4 | Bos | mos | mo7 | | Bog | B0 | B | @iz | | B4 | &
20030101 o . @o o1 81 o010 04 14 33 0.5 05 0.4 -1
20030102 00 @0 01 o8t o 01 04 14 3.3 0.3 0.5 0.4 02
00103 | o0 | Qo | o0t | 01 | 01 | 04 | 14 33 0.5 05 0.4 02
o004 | 00 | Q00 | 01 | 01 | 01 | 04 | 14 33 0.5 0.5 0.4 02
20030105 o0 @0 01 01 . 01 04 0 14 33 0.5 0.5 0.4 02
0030106 | 00 | @0 | 01 | 01 | 01 | 04 | 14 33 0.5 0.5 0.4 02
n030107 | o0 | @0 | 01 | 0f | 01 | 04 | 14 33 0.5 0.5 0.4 02
20030108 | 00 | @0 | 01 0 01 | 01 | 04 | 14 33 0.5 05 0.4 0.z

Predicted Domestic Use for each Sub-basin i |Basin 01 -

&

=

=

Z 0031

=

i

o

E

o

[

030101 030106 030141 0301A7 030122 030127 030201 030206 030241 030247 0302022 030227 0310304 0310308 030314 030320 030325 0303430
Date

Loading RRFS Data Setup Form Completed




Real-time Water Management System

Fils(F) Models(td) Options(0) About(A)

PREIEY

> 5 B 5 _
hain RRFS S3DP  CoMOM KORSIM | QUALZE

| Program Main : [RRFS ~|

Sub |Data Setup

=] Move |

HPRERRG: RRFS ESP Option

Initialization of Data | (I‘ ESP Execute Option End Scenarig : [2003 =

Calibration Starting Date : |2DD:2—]2—D1 vI Start Scenario ¢ |1983 -"']
RRFS Liog

Stariing Date | [2003-01-0T_ 7] 17730:22 - Loading FRES Data Setup Form.
Ending Date | [2003-0931 =] | Fun and Fesult Analysis | 11:30:25 - Loading RRFS Data Setup Farm Completed

Generating of Input file |

-
i

Wigw of Result |

Window Close |

1 Month & 3 Months ¢ BMonths ¢ 1 Year [ Cal

Rainfall| Domestic Use| Agricultural Use | Industrial Use | Intake |Tem@rature| Dam Releasgl

Predicted Agriculturgl Use for eqch Sub-basin ' [Basin 01

Method |2002 wl Historical Agricultural Use | ‘
Date | e | Bo2 | Bo3 | Bod | | Bos | mo7 | | Bog | B0 | B | @iz | | B4
20030101 0o 0o 00 oo 0.0 oo oo 0.0 0.0 0o 0o
2003-01-02 0o 00 00 oo oo oo oa 0.0 0.0 0o 0o
20030103 00 00 00 0o 00 oo 0g 0.0 0.0 00 00
20030104 00 00 00 0o 00 oo 0g 00 0.0 00 00
2003-01-05 0o 0o 00 oo 0.0 oo oo 0.0 0.0 0o 0o
20030106 00 00 00 0o 00 oo 0g 0.0 0.0 00 00
20030107 00 00 00 0o 00 o 0g 00 0.0 00 00
20030108 00 0o 0o oo 0.0 oo oo 0.0 0.0 0o 0.0

Agricuttural Wr (CMS)
o

T T T T T T T T T T T T T T T T T
030101 030106 0301 M1 03016 0301721 03017268 0301731 0302035 030210 0302105 0302020 030225 030302 030307 030312 030307 0303022 030527
Diate

Loading RRFS Data Setup Form Completed
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# Industrial water use

Real-time Water Management System

Fils(F) Models(td) Options(0) About(A)

=loix
=8|

b 8 & B 3
Main | RAFS S5DP  CoMOM KORSIM | GUALZE

| Programn: Main @ [RRFS - Sub ¢ |Data Setup Li Move |

HPRERRG: RRFS ESP Option

Calibration Starting Date : |2DD:2—]2—D1 vI Initialization of Data | lrl_ ESP Execute Option  Start Scenario |1983 -*] End Scenario

2005 = |

Ending Date | [2003-0931 =] | Fun and Fesult Analysis | 11:30:25 - Loading RRFS Data Setup Farm Completed

. ; T = ARFS Log
Starting Date © |2DDS 01-0 I Generatlng of Input file | TI7022 - Loading BRES Data Sotup Farm_ ;I s 5 sl |

: Ramfa |Domest|c Use| Agricultural Use| Industrial Use | Intake |Tem@rature| Dam Releasgl 0

'O IMonth & 3Morths C BMonths O 1 Year [@ Cal | | Window Close |

‘ Method |2002 wl Histarical Industrial Use |

Date | e | Bo2 | Bo3 | | | Bos | goz | eBos | eog | B0 | B | @iz | | B4 | &
0030101 ] o1 | oo o1 21 30 05 08 0.1 01 0.1 | oo
20030102 01 ) 00 01 21 3.0 0.3 I 0.1 0.1 0.1 0o
w0003 | o1 | 00 | o 21 30 05 08 0.1 0.1 0.1 oo
0030104 | 01 00 | o 21 30 05 08 0.1 0.1 0.1 oo
03mos | o1 | o000 21 30 05 08 0.1 0.1 0.1 it}
0030105 | o1 | 00 | o 21 30 05 08 0.1 0.1 0.1 oo
w0007 | o1 | o0 | o 21 a0 05 08 0.1 0.1 0.1 it}
03moz | o1 | oo o1 21 30 05 08 0.1 01 0.1 00
Predicted Industrial Use for each Sub—bqsin H Basin 01 -

&

=

=

Z o5

2

b

=

i

Date

T T T T T T T T T T T T T T T T T
030101 030106 030144 0300147 030122 0301427 030201 03002006 03M2M1 030217 0302022 0302027 030304 030303 0310314 0303720 030325 0303630

Loading RRFS Data Setup Form Completed




# Intake

::@Heal—time Water Management System

File(F) Madels(M) Optians(0) Aboutiar

=loix
=3

|o“ o “
Main RRFS 330P CoMOM KORSIM | OUALZE

| Program: Main ARFS - Sub ¢ |Data .Setup Li Move |

RRFS Data Setup

RRFS ESP Option

Calibration Starting Date : |2DD:2—12—D1 -I Initialization of Data’ | "r ESP Execute Option  Start Scenario |1983 -"'] End Scenario |2003 -*] |

Staring Date ¢ [00E-01-T1 7] _ Generating of nputfle_| [ 28 |
Ending Date | [2003-0931 =] | Fun and Fesult Analysis | 11:30:25 - Loading RRFS Data Setup Farm Completed :

Wigw of Result |

Window Close |

imeStep ¢ 1Morth & 3Months ¢ EMonths € 1 Year [@ Cal 2

= Rainfal |Domest|c Use| Agricultural Use| Industrial Use | Intake |Temmrature| Dam Release| :

Method & |2002 wl Historical Intake |

D ate | Jeoniu | Chearigiu, Dasiun | Dasiun | Seckseorng | =
(zoamoi ] 1 42 B3 06
01 1.1 | 4.2 | 83 | L&
1.1 42 63 0.E
00004 | 1.1 | 4.2 | E3 | 0E
20030105 | 1.1 | 4.2 | E3 | 0E
2003006 1.1 | 4.2 | 63 | 0B
2003m-07 1.1 | 4.2 | E3 | 0E .
2003008 | 11 ! 4.2 | 83 | 0E .|
Fredicted Intake for each Intake Paoint ©  [Jeonju -

Irtake (CMS)

Diate

T T T T T T T T T T T T T T
DSJ’D1.I'D1 DS.I'D1.I'DB DSJ’D1.I‘11 US.I'D1.I'15 0301421 0301426 03101431 030205 030210 030215 0302020 030225 030302 030307 030342 030347 0303022 0303027

Lagﬂ{fjg RRFS Data Setup Form Completed




# Temperature
=loix]|

File(F) Models(M) Options(Q) About(s) 3]

> ® ® 8 |
Main | RAFS S5DP  CoMOM KORSIM | GUALZE

| Programn: Main @ [RRFS - Sub ¢ |Data Setup Li Move |

HPRERRG: RRFS ESP Option

Calibration Starting Date : |2DD:2—]2—D1 vI Initialization of Data’ | "r ESP Execute Option  Start Scenario |1983 -"'] End Scenario |2003 -*] |
; , T ™ ARFS Log
Starting Date © |2DDS 01-0 I Generatlng of Input file | 173022 - Loading FAES Data Setup Form.. ;I Sl B |

Ending Date | [2003-0931 =] | Fun and Fesult Analysis | 11:30:25 - Loading RRFS Data Setup Farm Completed
imeStep : 1 Month @ IManths C EMonths C 1 Vear [v Cal | | Mindow Close |

= Rainfal |Domest|c Use| Agricultural Use | Industrial Use | Intake |Temmrature| Dam Release| :

Method |2002 wl Histotical Termperature ||:| Pattern Value | ‘

Date | 7asm | Tasoz | Tasoa | TaRmd | T3R0s |  Tasds | Tasdy | TaRle |-
2003-01-01 -2.5 -0.9 =27 B 0.8 -2.1 -0.49 0.3
01 it =54 a7 gl
41 | 45 37 4.8
! 040 38 | 53 43 £
200305 08 | 04 07 o1
00m0s A7 2] 02 1.3
umor 12 07 0o 1.6
00xmos | &2 33| | .3 a4 43 Ad|
Predicted Temperature of each Tem_perqture Ohservqtory H |T3501 x-'[
:(_—)\ el = = e e e T I e e e e e e e e T e, i T e e T
<
e R e - e
"
Send ... SN A
E
Lo
=
5

T T T T T T T T T T T T T T T T T
030101 030106 0301M1 030116 0301021 030126 0301/3 030205 0302M0 030215 030220 0302025 030302 030307 030342 030317 0303022 0303527
Diate

Lagd{_ng RRFS Data Setup Form Completed

i



# Dam release

il
File(F) todels(M) Opfions(Q) About(a)y _& x|
pE & ® o3
Main | RRAFS S5DP  CoMOM KORSIM | GUALZE
| Programn: Main @ [RRFS - Sub |Data Setup =] Mave |

HPRERRG: RRFS ESP Option

Calibration Starting Date : |2DD:2—]2—D1 vI Initialization of Data’ | "r ESP Execute Option  Start Scenario |1983 -"'] End Scenario |2003 -*] |
; , T ™ ARFS Log
Starting Date © |2DDS 01-0 I Generatlng of Input file | T130:28 - Loading FES Data Setun Farm.. ;I Sl B |

Ending Date | [2003-0931 =] | Fun and Fesult Analysis | 11:30:25 - Loading RRFS Data Setup Farm Completed :
imeStep : 1 Month @ IManths C EMonths C 1 Vear [v Cal ] | Window Close |

= Rainfal |Domest|c Use| Agricultural Use |  Industrial Use | Intake | Temperature| Dam Release| :
Method |2002 wl Histarical Dam Release | |:| Put 0into All Data | ‘
Date ‘Yongdam Daecheong |+
i—‘* 51 | 63 | :|
: 1 69
51 70
nozo104 0 81 80
003m05 | 81 | 88
zmos o 51 70
aomoy o 81 70
azias | 51 78 |+

Predicted Dam Release : |\r’0ngdam vl

5_ ____________________________
&
=
Lol ==+ == =
ok
[}
.
«34
o
£
=
o 2
T T T T T T T T T T T T T T T T T
030101 030106 0301 M1 03016 0301721 03017268 0301731 0302035 030210 0302105 0302020 030225 030302 030307 030312 030307 0303022 030527
Diate

Lagd{_ng RRFS Data Setup Form Completed

i




# Modified water demand control unit

Revised Demand Confirmation a |
RRFS Revised Dermand Information
Sub-Basin ¢

Date P amirmunm Before Cal. Before Cal Before Cal | Bosh After Cal. After Cal After Cal. ﬂ
Supply [Domestic Use] | (Industrial Use] | [Aaricultural [Domestic: Use) | [Industial Use] | [Agricultural
2003-01-0 1.16E 0.030 | 0.060 | 0.000 1 0.000 | 0.000 [ 0.000
2003-0-02 2036 [ 0.030 | o DED | 0.000 1 0.000 | 0.000 | 0.000
2003-01-03 2258 [ 0.030 | 0. DED | 0.000 1 0.000 | 0.000 [ 0.000
2003-01-04 1.302 | 0.030 | o DED | 0.000 1 0.000 | 0.000 | 0.000
2003-01-05 amz | 0.030 | ! EI.EI_ZI. | 0.000 1 0.000 | 0.000 [ 0.000
2003-01-06 £.230 | 0.030 | 0080 | 0.000 1 0.000 | 0.000 | 0.000
2003-01-07 4942 | 0.030 | ! EIEEI | 0.000 1 0.000 | 0.000 [ 0.000
2003-01-08 2007 | 0.030 | o DED | 0.000 1 0.000 | 0.000 | 0.000
2003-01-09 15673 | 0.030 | ! EIEEI | 0.000 1 0.000 | 0.000 [ 0.000
2003-01-10 1.529 | 0.030 | o D_EI_ZI_ | 0.000 1 0.000 | 0.000 | 0.000
2003-01-11 1295 | 0.030 | 0.060 | 0.000 1 0.000 | 0.000 [ 0.000
2003-m-12 1.252 | 0.030 | 0060 | 0.000 1 0.000 | 0.000 | 0.000
20030113 1.350 | 0.030 | ! EIEEI | 0.000 1 0.000 | 0.000 [ 0.000
2003-01-14 1.347 | 0.030 | o DED | 0.000 1 0.000 | 0.000 | 0.000
20030115 1.211 | 0.030 | ! EIEEI | 0.000 1 0.000 | 0.000 [ 0.000
2003-01-16 1.173 | 0.030 | 0 DED | 0.000 1 0.000 | 0.000 [ 0.000
20030117 1147 | 0.030 | ! EIEEI | 0.000 1 0.000 | 0.000 [ 0.000
20030118 1121 | 0.030 | 0 DED | 0.000 1 0.000 | 0.000 [ 0.000
2003-01-19 1.037 | 0.030 | ! DED | 0.000 1 0.000 | 0.000 | n.oon
2003-01-20 1.071 | 0.030 | 0 DED | 0.000 1 0.000 | 0.000 [ 0.000
2003-01-4 1.047 | 0.030 | ! DED | 0.000 1 0.000 | 0.000 | n.oon
2003-0-22 1.023 | 0.030 | 0 DED | 0.000 1 0.000 | 0.000 [ 0.000
2003-01-23 1.000 | 0.030 | o DED | 0.000 1 0.000 | 0.000 | 0.000
2003-01-24 n.ava | 0.030 | o DED | 0.000 1 0.000 | 0.000 [ 0.000 InpL
2003-01-26 0.958 | 0.030 | 0. DED | 0.000 1 0.000 | 0.000 | 0.000 | —
2003-01-26 0.a3a | 0.030 | 0 DED | 0.000 1 0.000 | 0.000 | 0.000 / i
2003-01-27 0520 0.030 o DED 0.000 1 0.000 0.000 0.000 LI
Close —I

J——



# Simulated runoff results

:f_ﬁ""jﬂeal—ime Water Management System — [HFS - Simulated Runoff Result] _|EI|__>_([
Models(M) Options(0) About(A) _ =] x|

| I ‘ ‘ B @ .@_‘_. ‘
Main | RAFS | SSDP CoMOM KORSIM | QUALZE

| Program Main : |HHFS. "'l Sub ¢ [Simulated Runoff Fesult =] Mave |
Simulated Runoﬁl by Sub-basin'| by Check Point | Compare Sub-ba'sin[CHeck Pbint| Parameter Resulﬂ ESP Result |

[amso-0 =] <] ] i Runoft Simulated for each Sub-basin

ey Subbasin ) Date e | e | | B \fl
by Check Paint " =7 v 2003-01-01 14| 0.4 14 |
= 20030102 25 | 15 43
_ om0l | 27 16 45
200301-04. 15 10 22
2003-01-05 45 | 2B 69
20030105 B1 | 47 12.0
2002-01-07 58 | 34 8.3
2003-01-08 24 14 35
2003-01-09 19 1 27
20030110 8 | 11 26
20030141 | 15 0.9 23

Runoff Simulated for each Check Point

Date  |YOMGDAM 0| SUTOMG | HOTAM | OKCHEOM |DAECHEONG [%
20030101 I I A . S 7 L
20030102 101 163
2003-01-03. 138
2003-01-04. 105
2003-01-05 17.1
20030106 275
20030107 238
2003-01-08 14.4
20030104 111
2003-0110. 108
20030111

L_ﬁad{fjg Simx__fl_ateﬁ- Fesult Form Can‘q?ietgd




# Results by Sub—basin

::@Heal—time Water Management System — [RRF5S - Simulated Runoff Result]
File(E) Models(h) Options{0) Abouti)

=lolx]
=l8(x|

I s &= 9|3
hain RRFS SSDP  CoMOM KORSIM | GUALZE

| Program Main |HHFS vl Sub ¢ |Simu|ated Funoff Result Li Move |

T T T ———

Runoff Simulated for each Sub-basin : IBasin m r[ View Element Graph |

Simulated Runoﬁl by Sub-baéih| by Check Point | Compare Sub-basin/Check Point| Parameter Reéulﬂ ESP Result | :

022001 0212008

O2A2A6 0212724 0301101

030109 0301AE 0301724 030201

030208 030216 030224 030304 0303412 030319 0303727

Date
— Prediction Period — Past Period Fainfall ]
Daily Result Statistical Infarmation |Predicti0n Per, '-I Wiew Graphl
" | Subsurface y Fieturn Evapo DO FPast Period | Prediction Period
Dae | Pt ‘ ey | e e | R Ground Wi | wansoration | MEECECN B emoraniree
3] [Ch3] (EH3) Tot.Runoff MCM) 30

2002120 00 1.3 01 RE oo 0.0 Tat.Rainfalimm]

2002-12-02 0o 1.3 0.1 T oo oo Runoff Ratel]
| 20021203 | 135 47 01 12 il 0.4 Surface WiIMECM

200212:04 168 127 02 12 ] i) Gy

20021205 oo 104 0.3 Tias o1 oo Ground YtitCH1

20021206 06 27 04 12 01 0l Rl

20021207 AE 17 0.4 12: 0o 0z Eapotrans. [MCH

2002-12-08 E5 4.4 05 1.2 0o 01 :| InterceptionitCh |

];Bgdiff]g Sirnulated Result Form Carrppietgd

i




# Results by main check point

Real-time Water Management System - [RRFS - Simulated Runoff Result] -|EI|1[
File(F) Models(M) Options(Q) About(s) _1a] x|

I s &= 9|3
hain RRFS SSDP  CoMOM KORSIM | GUALZE

| Program Main |HHFS vl Sub ¢ |Simu|ated Funoff Result Li Move |
Simulated Runoff| by Sub-basin| bx' Check Point | Compare Sub-basin/Check 'Point|Parameter Resulﬂ ESP Result |

Fassssnasn P B T - —_— e —

Runoff Simulated for each Check Paint ! JEE

O2A2000 02A208  02A2M6 0212724 030101 030108 O301A6 0301024 030201 030203 030216 0302724 030304 030312 030348 05103027

Date
—— Prediction Sim Funoff —— Past Sim Runoff —— Obzerved Runoff - Rainfal ]
Daily Result Statistical Information
Diate Rainfall Simulated Runoff Observed Runoff ﬂ Past Period | Prediction Period
() (EHS) (CHS) Date 02/12/01~02/12/31 030101030331

200212-m 0.0 236 Tot. R aitfallirrn] 538 | 580
20021202 n.o 9B Simulated RunafftCtd) 525 | 136.0
20021203 105 220 Obzerved RunaffMC] 823
20021204 155 3.8 Tatal Error -23.8
20021205 q:2 7 RMSE 0.0
20021208 0.1 e Simulated Funoff Peak Date 20021217
20021207 1.3 M8 Obszerved Runoff Peak Date 20021208
20021208 88 4B .
20021209 0.0 285 =]

];Bgdiff]g Sirnulated Result Form Carrppietgd

i
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2 Reults by check point and sub—basin

Real-time Water Management System — [RRFS - Simulated Runoff Result]

Fils(F) Models(td) Options(0) About(A)

=loix
== x|

vl | s | s coiow ko ol

5

Main® | RAFS | SSDP CoMOM KORSIM
| Programn: Main @ [RRFS - Sub ¢ [Simulated Runoff Resdl x| Move |
= Simulated Runoﬂ by Sub-basin | by Check Pomt | Comgare Sub- basm[Check Point t| Parameter Resul ﬂ ESP Result | :
-.m. ------------------------------------------------------------------'
Runoff Simulated for each Sub-basin :
i} Date Runaff ICMS]
20021201 5.2
20021202 E1
20021203 81
2002-12-04 156
2002-12-05 14.5
20021208 71
20021207 62
2002-12-08 10.4
20021209 10.9
T T T T T T T T i T T T 20021210 6.4
O2M2M01 021201 02n2i22  03101/02 030143 03001724 030204 030245 030226 030309 030320 0303531 20021211 63
pte 20021212 B2
— Prediction Period — Past Period Rainfall ] 20021213 6.2
200212414 £2
Runoff Simulated for each Check Point |Daechu|jg(in) - l
0 Date- Burnoff [Ck5]
L5 5 2002-12-01 126
10 5 20021202 126
12 2002-12:03
20021204
20021205
2002-12-05
20021207 19,
20021208 206
2002-12:09 2649
} ! ! ¥ . poedzdn | 233
02201 D2H2A1 0212022 030102 030143 0301624 030204 030215 0302026 030309 030320 0303631 20021211 191
Dete 20021212 156
—— Prediction Sim Runoff —— Past Sim Runoft —— Obzerved Runoft Raintall ] 20021213 147
20021214 145

Loading Simulated Result Form Completed
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A Vaiation of parameters

L¥Real-time Water Management System - [RRFS - Simulated Runoff Result] -|EI|1[
File(E) Modelsitd) Options{Q) Abouttfy _|5 x|

oy m o=
Main | RAFS | SSDP CoMOM KORSIM | QUALZE

| Program Main |HHFS vl Sub ¢ |Simu|ated Funoff Result Li hove |
Simulated Runoff by Sub-basin| by Check Point | Compare Sub-basin/Check Pbint| Parameter Résulﬂ ESP Result |

P mn s m N NN RN RN RN RN RN RN RN RN RN RN AR NN NN AN RN NN N NN NN NN NN NN NN AN NN NN NN NN NN NN AR NN NN RN AR R RN R

Select Basin : [Basin 04 | Select Parameter : [RG - Select Basin : [Basin 04 - Select Parameter : [@N ]
0.09
0.051
0.07
006 |
o 0.05
=
“ 0.04 |
0.03 |
002 }-
001
o
0ZA201 024205 0212030 0301414 0301729 030203 0302028 03M03M5 030303 0242001 021215 02H230 D301AM4 0301023 030213 030225 030315 03033
[rate Date
— Prediction Period — Past Period | — Prediction Period — Past Period |
WwE LR MR RG ET s WE LR RG
Dl [CMS) [CMS) [CMS] [CHS] oM | Ut [CMS] [CMS) [CMS) [CMS]
2002-12-01 0.0 | 5.5 0.0 | 0.0 | 2 20021201 0.0 | 5.5 0o
20024202 | 00 | G 00 00 | ||zoozt202| 00 | 55 0.0
som2az03| 00 | 55 01 o0 | ||eopzizoz| oo | 55 o1
2002204 | 00 0z | 00 | [zoeevzos| w0 0.2
2002-12-05 0o 0.0 | 0.0 | i 20021205 0.0 0o
2002-12-08 no 0o | 0.0 | -2 2002-12-08 0o oo
20021207 | 00 00 o0 ||| zossdzor| 00 0o
20021208 | 00 oz | oo 20021208 | 00 0.2
1 | 1 B

Loading Simulated Result Form Completed




# Simulated ESP results (Graph)

:Qﬂeal—ime Water Management System — [RRF5S - Simulated Runoff Result]
File(E) Models(M) Options(Q) About(A)

=l8(x|

| A ‘ ‘ B @ _@_‘_. \
Main | RAFS | SSDP CoMOM KORSIM | QUALZE

Sub ¢ |Simu|ated Funoff Result

| Program Main : |HHFS. xl | Movel

imulated Runoﬂ by Sub-basin'| by Check Point | Compare Sub-basin[CHeck Pbint| Parameter Re's'u-lﬂ " ESP Result |

n---------:S-e-l-encut-:---------W-----------------------------------------------------------uuuuuuuuuu--

=5P Graph | ESP Table |

CHME
=
=]

0] u T T
02201 021208 02A216 0212024
Diate

O —1g983
¥ — 13934
¥ 1983
M —1986
¥ — 1957
[T —1988
M —1389
¥ —1330
[ —199
O —1g99z2
¥ — 1993
[ —1294
[~ 1995
[T 199
¥ —1997
O 1998
¥ 1993
[T =zoo0
[ — 2001
[ — 2002
¥ — 2003

Lagﬂ{fj_g Siim’l_ateﬁ- Result Form Can’qﬂetgd




% Real-time Water Management System — [RRFS - Simulated Runoff Result]
File(F) todels(M) Opfions(Q) About(a)y

S|

=18
Main | RRAFS | SSODP CoMOM KORSIM | QUALZE
| Programn: Main @ [RRFS - Sub |Simu|ated Runoff Result LI hove |
t Simulated Runoff| by Sub-basin| by Check Point | Compare Sub-basin/Check Point| Parameter Resulf ESP Result | :
Fesssansnnnsnnnnunnunnnunnng O TN T TN TN TN L
Select : Basin 07 -.i
Tat.Rainfal ‘ Tot. Runaff ‘ Surface 'wir ‘ Subsurface Wi ‘ Ground 'wir ‘ it Ground b ‘ Evapotrans, Interception -~
[rom] [MCH] [MCH] [MCH] [Chd) [MCH] [PACH] [MCH]
398 10803 0633 04 0124 0163
46 11484 0768 0807 0127 :
509 21791 143 1598 0150
783 26032 1727 1816 0212
733 26774 1817 1327 0154
720 34008 243 1474 0118
876 30953 313 0745 0in
759 3.954 2750 1602 0120
8.7 39661 2774 1559 0123
570 41778 2678 1525 0.200
808 42044 2908 1985 0125
1.1 45259 3363 1663 0118
383 54,301 373 1739 0132
398 55,154 4045 2530 0181
1107 63.089. 4713 1893 0132
1373 71978 5444 1710 0181
1222 76,757 563 2081 0143
1435 34.539 7113 2572 0137
1478 55 851 7170 .43 4201 0141
266 190332 13906 27778 3762 5545 0158
2372 182.7E6 14.008 131.233 3263 48594 0.158

Al

Loading Sirmulated Result Farm Completed




# Sampling Stochastic Dynamic Programming (SSDP)

m Establishing monthly optimal multi—reservoir operating
policy considering the uncertainties of inflows

= Deriving joint operating policy for multi—-reservoir system
in Korea during the 9—months of reservoir drawdown
period using stochastic optimization model




Geum River Basin Information]

% Real-time Water Management System —

) File(E) Models(M) Options(O) About(s)

: Basin Information & Input data

| & ‘ : ‘ . ‘ ‘
Main RRFS S5DP  CoMOM KORSIM | GUALZE

| Program Mam I.SSDP. "']

Sub |Geum River Basin .Informatioﬂ Move |

Geurn River Basin Information

S50P General Input Data

Analysis perind |ZDDS—DI vl

Daecheo_n_g Dam
Iritial ‘W ater Lewel [EL.m]

S50P Infarmation screen [oaded.

—The Mumber of State
‘ Vungdaml a0 Daecheong | 201 = The maximum state is 100, ‘

—Yonadarn Dam Information
Hydropower production (MG Rivar) | 55,05
Hydropowaer production (G'F!iver)lW
‘Geumn River Max Power Capacity |_52
MG Fiver Min Release (CM)[ B

Geum River Min Release (CMS)' 5

MG River Max Release (CMS) 14,2

Minimurn Storage
Flood Storage B,
Marrmal High Starage oz
Emergency Release

Man Flood Season Rel Lt

~Daecheong Dam.

Minimum Starage (M) | 4517
Notmal High Storage (MCM [~ 1281.7
Hydropawer production (MG River) Bz, 07

—Common Parameters

WS Penalty |—1 §

{Wan/M"3)

Jddal

Minimurm Release

Maximum Release 264

Required water for ctrl point Intake (CMET

o Dkcheon | 59 Jeanju | 4.2
ntake ratio
- Gongju | 30 5 i T
ean-Cju | .8
Dagjann | 0.6 Gyuam | 0 / J
Cheangju | 0.373 Ganggyeang | a0 Buyea | 0.8

Update quthlgf.'_ Target Water Level I I Simulation of MunthI}.| Operations I




# SSDP ESP operation

¥ Realtime Water Management System — [35DP ESP - Update Monthly Target Water Levell -_|El[il
File(F) todels(M) Opfions(Q) About(a)y & x|
o & 5 9 [
Main RAFS S3DP  CoMOM KORSIM | QUALZE

| Program Main: [SS0F o]

Sub ¢ |ESP monthly operation

x| Move |

Simulation of Monthly Operation - Input data specification

ESF manthly operation |ZDDS-DI "I

—Initial Water Level

Yongdam ! | 285,12 EL.m Daecheong

|2003—D1—Dl vl
Scna Period |1983 =arl ~ IZDDZ '+I Scna Count 20

7211 ELm

SE3ARR-ESP inflow

execute |

(Uit ¢ CM53
Scenario Bl | Bo2 | B0z | B4 | BOS |~
195301 219 | 142 | 370 | 385 | 243 j
1934/01 162 | 0% | 351 | 2B2 | 188
1985.01 205 115 | 404 | 33 249
_1386/01 240 106 347 dA | 24 .
1957/01 622 | 283 | 722 | E73 478 v
A I I >

Simulation of Monthly Operation - Result

Target Water Level Graph - Yongdam Reservoir

23312
2851

vel (EL

T L

gt
b
th
=
m

--125453

T T
030101 0301431

Date

—@— Target Water Level - Yongdam Reservoir |

Target Water Level Graph - Daecheong Reservoir

ESP Simulation Result

Target Water Level I_Simzulat'etll Water Level | Hydropower | Water Shortage | Release

{Unit 1 EL, m)
Date | “rongdan | Daecheong
oam [ 25453 ] 70.55 |

7211 ]

Wiater Level (EL.m

T
0301101

T
0301431
Date

—— Target YWater Level - Daecheong Reservaoir |

Analysis of S50P ESP result completed,

lUpload Database |
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# Simulation of SSDP HIST

:'@Heal—time Water Management System — [SSDP Hist — Simulation of Monthly Operations]

File(E) Models(M) Opfions(D) Aboutia)

=loix
== x|

oy m o=
Main | RAFS | SSDP CoMOM KORSIM | QUALZE

| Program: Main I.SSDP. vl Sub ¢ |Hist Sirnulation of Monthly O:i hove |

Simulation of Maonthly Operations in a year - Input data specification

Mon-flood season operation (present month~end of June) |2003—DI "l

Initial Water Lewvel

Yongdarm | 285,12 EL.m  Daecheong | 7211 EL.m

Basin Inflow Data

{Unit : CM3)
Basin Oct | Mev | Dee | Jan | Feb | Mar =
1 [ 7ee | e | i me | 1005 | 1a1m

2 | ooFr | 432 BO0S 0 1406 436 833
3 | 34 | 880 1458 3|18 7EE | 1383
4 | 2323 | 1042 | 1886 | 3776 | 1104 | 1483
:I:’J"_ -1 N 15 1. O 5= 121 ...9.-2.‘1.;l:|
1 : =

S5DP/Hist Simulation Result

Target Water Level |Sim_'ulat_e_d' Water Level | Hydropower | Water Shortage | Release

{Unit : EL.m)
Date ‘fongdarn | Daecheong
0301 25618 I 7088
0a/02 25365 | 7046
/03 | 25350 6339
/04 | 2246 BADI
03/05 25042 | BG4
03406 24875 | E5.20

Analysis of SSDP/Hist result completed,

i TSil‘nugtion of Monthly Operation - Hesu!t

Simulated Water Level Transition Graph - Von_gdam Reservair

Date

—m— Simulated Water Level - Yongdam |

Simulated Water Level Transition Graph - Daecheong Reservair

Water Level (EL.m)
m om m Mmoo~

Date

—m— Simulated Water Level - Dascheong |

lUpload Database |




# CoMOM 4.0

m Establishing a coordinated multi—reservoir daily operation
that finds an efficient operating policy to meet the monthly
storage target

= Supplying water efficiently to minimize unnecessary spill,
maitains flood reserve volume and keep water storage high
so that it can maximize the head and the efficiency of
hydro turbine operation




kReal-time Water Management System —

s(M) Options(Q) About

CoMOM - Input Data Setting]

% Basin information & Input data

=] Move I

CoMOM Geurn River Basin Inforrmation

CotOM Input data Setting

[a0os0-01 =] <] |

Initial
Targ

CoMOM input Ioaded

Start date |2DDS—D1—D1 w[ End date |2DD3—D1—31 w[ Set _c_Iat_a_l
& dailly " user-defined |_2 =

Analysis Interval

Initial & Target Water Lavel

Water Lewel | Date | *¥onadamiELm] | DascheonalELm
Initial'w/ater Level 20030101 | 25512 21
Target ‘Water Level  2003-01-31 2h314 71.28

20030105
2003-01-08|

Water Uses

Do

Sub-basin Inflows

Date o | Bz |
P00l | 24 17
20020102 24 1.7
2002-01-03 2.3
2003-01-04
2002-01-05 23
200301 -05 23

I Run




# Options & Parameter setting

£
CaokOM Option Setting
Reservoirs Control Points
ID [ RO ] Roz I S]] coz o3 | oo B3
Hame YongDam | DaeChung Name YOO ¥0D ST [ AT ac
Flood 'Water 2ER.5 80.0 b awimum Dischare 0o oo 0o ] 0.0
Narmal High W/ater 2635 765 UE oo 15.0 0o 0.0 00
Flood Restrict ' ater 261.5 720 LB DD EIEI (i} 0.0 il
Minimum Dperation 2285 600 E riviranimenital Flow 0.0 0.0 i} 0o Jiki]
Loy ' ater 2285 B0.0 ﬂ_l i
Reservai Zones 10.0 13.0
Hydrapowers Lemand Sites
D P13 ] Fi2 ID Do ] Do pos | DO4 D05
Mame rongDaml I (l’n':h-gl'jamé- Name M DJ. L. ] DeD GA
Masimum Water Lse. 159 52 Return Flaow 0o 0o 0o nn 0.0
Tail ‘w'ater Level 767 2050 f
Mumbers of Power 20 20 sub-basin
Generating Hours 24.0 24.0 10 [=TTg] | BOZ BO3 B4 EO5
] 2 Meme ] B2 B3| B BO5
RFRMunicipal & (.65 05 0ES 065 0.65
Spillways RFRIAgrizultural] 0.35 0.35 0.35 0.35 0.35
I S - Sl 2
Name TR 4\
Fielease \Water Level o hoo oo Channel ” >
Canying Capacity 85938 143704 0 HO1 | HOZ HOE HOE HOog i #
B Tt _ Mame ¥D.ST | STHT  HT.OC  MPGJ GJ_Ga ©OMOM main
Carring Capacity -1.0 1.0 -1.0 1.0 .04
D o001
Mame YD
Canying Capacity 10.0 Weights Basin Information |
bdimimum Release. nn

i




:'E)Heal—time Water Management System -_|El[ll
File(F) Maodels(M) Options(0) Aboutia) _1=3 x|
a8 s o3
Main | RRAFS SS0P CoMOM KORSIM | QUALZE
| Program Main |COMOM vl Sub |Simu|ati0n Fesults x| Move |
= Dam Outflow | Reservoir | Control Point | DS |
Reservoir Release Data \r’ongdam Dam Release
Date | ¥DDw | YDDown | DCDw | DC Down ﬂ
sonozm | 420 2027 | inan | 12889
20030202 420 027 | 1080 1889
2003-02-03 420 T = I =1
000U 420 027 | s 12999
200302-05 420 027 | 1080 | 12889
2003-02-06 420 027 | 10@ | 12884
20030207 420 027 | s 12989
20030208 420 027 1080 12889
2003-02-09 420 20.27 10,90 128.89 . T T T T I T T
20030210 470 027 ioa | 1zaes | 030201 030204 0302008 030212 O302HE6 0302020 030224 0302028
20030211 420 027 | 0% | 1.8 | et |
20030212 420 2027 | 10.90 | 12883 : [ — Yongdam Diversion ¥ — Yongdam Down |
20030213 420 027 | iogn | 1z@Es |
20030214 420 027 | 100 | 12888 .
20030215 420 027 | 1080 | 12889 e N
20030216 420 027 | ins0 12889
20030217 420 T = I =1
20030218 420 2027 | io@0 | 12884
20030219 420 027 | 1080 1889
2003-02-20 420 027 | 10@ | 12884
2003-02-21 420 027 | 100 | 12888
200302-22 420 027 | 1080 1889
20030223 420 027 | fns0 12889
2003-02-24 40 T 1= N =1
2003-02-25 420 027 | 1080 18839 |
2003-02-26 420 027 | 1080 | 12883 | , : : : : : : .
2003-02-27 420 02 | 1080 | 1883 | 030201 030204 030208 030212 030216 030220 030224 030228
2003-02-28 420 2027 10.90 12889 : Date
ﬂ [V — Daecheong Diversion W —— Daecheong Down |
Upload Database

CoMOM results loaded




# Reservoir condition

:'{)Heal—time Water Management System

File(E) Models() Options(Q) About(A) =13]x]

| [A) ‘ E ‘ B .@_‘_. ‘
Main | RAFS | SSDP CoMOM KORSIM | QUALZE

| Program Main: [COMOM -]

Sub |Simu|ati0n Res

ults

=] Move |

= Dam Outflow | Reservoir | Control Point | DS |

252 85
2535
25275

Dam |Y0ngdam vl
Init Storage :| 436,58 MCM (252, 76 EL.rm)  Final Target I 435,38 MCM (25271 EL,m} | Final Storage : | 435,38 MCM (262,71 EL.m)  Gap ! | 0,38 MCM (0,00 EL,rn}
[ate | Inflow | Storage | Level | Supply | Pawer Rel | | Outlet Rel | Tatal Rel | -
2003-02-01 25272 1407
2003-02-02 14.07
2003-02.03 14.07
2003-02.04 1407
1407
1407
2003-02.0 1407
2003-02-08 1407
2003-02.03 1407
2003-02-10 14.07
Data : |Leve| |
2531
253.05
253
_252.85
(i)
% 0529

T T T T
030201 030203 030203 030207 050209

T
032N

T T T T T T T
030213 030215 030247 030219 030221 0302723 03020235

Date

T
Q302027

=Cq_MOM results loaded




# Control point condition
e

File(E) Models(M) Options(Q) Aboutt4) =18 x|

@ B B 88

Mair RRFS S50P CoMOM KORSIM | QUALZE
| Program: Main |COMOM vl Sub ¢ [Simulation Results =] Movel
= Dam Outflow I Reservoir | Control Point | DS |

=
RN NN EENEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

C_D_ntro_l F!__o_jnt_: |Dl v[

Date | LOCAL IN | upPER M | TOTAL IM | OUTFLOW | SLPPLY | MM FLOW | MAX FLOW -
200202111 i 1340 | 0.00 | 13.40 | 13.40 | 0.0 24855134.80
20030202 27 | 0.08 | 2710 | 2710 | 0.00 24855134.80
20030203 3240 | 0.00 0.00 24855134.80

3580 | 0.00 0.0 24855134.80

2680 | 0.08 0.00 24855134.80

3650 | 0.00 0.00 24855134.80
20030207 3580 | 0.00 0.0 24855134.80
20030208 2480 | 0.08 0.00 24855134.80
20030209 0.08 0.00 24855134.80
20030210 0.00 0.00 24855134.80
20030211 0.00 0.0 24855134.80
20030242 0.00 0.0 24855134.80
20030213 0.00 0.00 2485513480
20030214 0.00 0,00 2485513480 |+

TOTAL_INICMS)

T T T T T T T T T T T T T
sk eh | 030203 0302105 Q30207 030209 030211 030213 030215 0302N7 03028 0302021 0302023 0302025 Q302027
Date

CaMOM results lnaded
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# Demand site condition
B

File(E) Models(M) Options{O) AboutiA) =18 x|

& 8 & B 3
Main | RAFS S5DP  CoMOM KORSIM | GUALZE

| Program Main |COMOM "I Sub |Simu|ati0n Results Li Move |

: Dam Outflow | Reservoir | Control Point | DS |
D35 Result
Date | DO SUPPLY | DOT SHORTA | D02 SUPPLY | DO2 SHORTA | DOZ SUPPLY | DOZ SHORTA | D04 SUPPLY | DO4 SHORTA | DOS SUPPLY | DOS SHORTA [«
20020201 4.20 | 000 | 850 | 0.00 | 440 | 0.00 | opo | 000 | 0.70 | oo
20030202 | 4.20 [ boo o BS0 | 0.00 | 440 0.00 | goo 000 070 . boo
20030203 | 4.20 | poo | 650 | 0.00 | 440 oo | 000 | 070 | oo
20030204 | 4.20 | poo | 650 | 0.00 | 440 oo | 000 | 0.70 | oo
20030205 4.20 [ boo o 650 | 0.00 | 440 goo 000 070 . boo
20030206 | 4.20 | poo | 650 | 0.00 | 440 oo | 000 | 070 | oo
20030207 | 4.20 | poo | 650 | 0.00 | 440 oo | 000 | 0.70 | oo
0030208 4.20 | oo EEO | 0.00 | 440 000 om 0.70 | oo
20030209 4.20 [ boo o BS0 | 0.00 | 440 goo 000 070 . boo
20030210 | 4.20 | poo | 650 | 0.00 | 440 oo | 000 | 070 | oo
20030211 | 4.20 | oo | 850 | 0.00 | 440 oo | 000 | 0.70 | oo
20030212 4.20 [ boo ) BS0 | 0.00 | 440 goo 000 070 . boo
20030213 | 4.20 | poo | 650 | 0.00 | 440 oo | 000 | 070 | oo
20030214 4.20 0.00 6.50 0.00 4.40 0.00 0.00 0.70 0.00
B g gy gt |
L. o o e i o o ] o S i i e ] 1 e e o i i e e
e e e T T e R S R R S I e A e
[v3
e
2 B 2 5 5 5 8 S 5 K, 0 B 5 8, 5 B 8 8 5 5 8 o 5 8 5 0 5, 5 B 1 5 5 5 S 5 K, 20 5 B8 o 5 8, 1 5 0 2 8 8, 1 5 5 5 K, S 5 0 20 5 0, S 5 8 01 5, 25 B o 5, S 5 5 o 5 2 5 8 5 6, 1 5 B i 5 B,
1 B e L Y S R S A R e P B e R e g o B B B A P P e A P A e I S e L o B S e B A B e e P S S e R R e e S et S e P A 8 S S B B S R S S o B S R e R B S e R N
D T T T T T T T T T T T T T
0302101 ‘030203 ‘030205 0302007 0340203 030241 0310213 0310215 030217 030219 03802021 03102123 0302125 030227
Diate
W — D01 _SUPPLY W — DOZ_SUPPLY [¥ — DO3_SUPPLY W — D04_SUPPLY [ — DUS_SUPPLYI

CoMOM results loaded




# KOWACO RESERVOIR SYSTEM SIMULATION MODEL (KORSIM)

= Reservoir system simulation model to incorporate reservoir
operation rules and various constraints related to water
management

= Improvement of operating environment by automation and
formulation




KORSIM — Input Data Setting]

%Real-time Water Management System -

File(® Models(t) Options(Q)  bou

# Basin Information & Input data

| & ‘ ‘ . ‘ ‘
Main RRFS SS0P  CoMOM KORSIM | GUALZE

| Program Main ¢ [KorSiv -

Sub |In|3utdata

=] Move |

KORSIM Geumn River Basin Infarmation

FORSIM Input data setting

[a0m00r =] <] > |

\f_on_gdam___c!am(__[)iv/[}wn_) f'
3z7 304 :

KORSIM input loaded

|2003'—DI—DI ﬂ £ |2003'—Dl—31 ;i Data Set Up |

’—'_Operétion Period

Time Step

o Daily  Monthly  10-Day

Unit
‘ ’7 & CMS O 10w ‘

Simulation Option:
’7(‘ Release Import ¢ S0P

(" Hedging & QUASI-OPT ‘

FlowTyp

IOPREAL
’7(:" Obzerved Data & Target Diversion

i

& Actual Flow € Matural Flow

Darn Qutflow Priority

I Use YD [Dam Down =}

Channel Routing
DC  [Diversion ;{| ’76‘ Mo Foute ¢ Foute

I Opiton Setting I Make Input Data

Result View |
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# Option setting

:'@Heal—time Water Management System — [Kor5IM — Option Setting]
File(E) Models(M) Opfions(D) Aboutia)

=loix
== x|

oy m o=
Main | RAFS | SSDP CoMOM KORSIM | QUALZE

| Program: Main IKorSIM vl Sub ¢ |Setting options

x| Move |

g.'Operation Optior{ _Specific | Power | :

Initial Water Level Yongdam (EL.m} | 255,12

—Resarvior —Monthly Minimum &nd Target

-

a

[CHS]

—Maonthly Diversion [CME] ————

Initial Water Level Daecheang (EL.m | T2 YD Min_| YD Tat | DC Min | DC Tat ¥p | oe
gLk Jan [ 60 | &0 03 244 Jan 150 128
—MNon Flood Season Mazimurm Helease[CMS] Feb 5.0 an 203 244 Feb 15.0 128
. Mar | 50 80 203 244 Mar | 150 128
Fanctam [ e Ao | 80 a0 212 253 Apr | 140 130
Daechean | 2640 e 50 80 24.2 283 May | 150 137
: Jun | 50 &0 384 £25 Jun | 16.0 223
Ji | 50 | 80 46 | 47 Ji| 150 | 183
~Check Calendar Day = fuig 5.0 an 413 456 fug | 150 181
| Year | Month | Dy |j # of Chack Days Sep | 50 a0 64 425 Sep | 150 175
Toot| s0 | 80 | 203 | s Oe| 150 128
[T Select | Nov | 50 a0 203 420 Nov | 150 128
Dec 5.0 2.0 20.3 24.4 Dec 15.0 128
=
—Monthly Check Flow of Control Paint
# of Check Points I 4 Select |
HofCharnel | Jan | Feb | Mar | Aee | May [ dun | dul Aug Sen | Det | Nov | Dee Rate | Remarks |=
1 [ 2 ] so | so | &0 | &0 | 50 921 ] Sl 5l 50 Al ol Lo 2D Dan
L2\ 7. #3203 W3 Nz | A2 8.4 4.6 4.5 4 203 20.3 20.3 1.0 | /DE Dam
.34} 8 . 30 Z00 0 300 0 300 | 300 oo =00 300 0.0 0.0 300 00 1.5 MPG
4 10 300 300 30.0 300 300 30,0 30.0 30.0 300 300 300 30.0 1.0 SGJ-GA

KorSIM main ‘

KORSIM option loaded

A

Set Input Data
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# Parameter & Specific coefficients setting

:'@Heal—time Water Management System — [Kor5IM — Option Setting] -|EI|1[
File(F) todels(M) Opfions(Q) About(a)y & x|
na _ LI
Main RAFS S3DP  CoMOM KORSIM | QUALZE
| Program: Main IKorSIM vl Sub ¢ |Setting options Li hove |
éOperation Option| Specific | Power | :
1= gturm Flow Paramefer — - --rttettet —Supply Lirmited Rate —— —Hedging And Packing Coefficients
Mal | g + 5LR - ¥DH | boH | wpp. | DEPR <
Bl | 085 ] 035 BO1 085 Jan g ] g o o
BO2 0.65 | 035 BO2 | 085 _ Feb | o o 2 1l
BO3 0.65 | 035 BOs | 085 _ Mar | o o a a
B04 0.65 | 033 BO4 | 085 A | o o a 1l
BO5 0.65 | 035 BOS | 085 _ Maw | o o 2 2
BOB 0.65 | 035 BOE | 085 _dun | ] a a a
BO7 0.65 | 035 BO7 | 085 o o o a a
BO8 0.65 | 033 Bos | 085 Aug | o o a a
B09 0.65 | 03 BO§ | 085 _ Sep | o o 2 1l
B0 | 0.65 | 035 Ad| Blo | 08 |+ Ot | o o a 0 =
—Channel Diversion y N
Jan | Feb | Mar | Apr | Iay | Jun | Jul | Aug | Sep | Oct | Moy | Dec | Remark | =~ Add -'
1 [ 6 | em  Eam | BaW  Ea R B0 B0 | EMW  EN0 BN BN A8 Row '
2 30 3.E0 30 3.0 360 360 3.E0 3E0 3.E0 360 360 360 /9 r——
Delete
= Riow
—Direct Coefficient Malues —FReservoir Water Level (EL.m)
HofCosts | Coefl | Coef?2 | Coef3 | Coed | CoefS | Remarks ﬂ Yongdam  Dascheang
_CHomt [ 0 | o000 | oo 000 0 OO0 000 A Dead Water Level TR 300
Wz |3 oa  op oo 0w | oW 2 R L+
_ CHo3 | 3 g% 0O | 00 . 00O . QWO A3
o |3 02 os  om  om | om Lt [_ZE5igl 50
_ CHOS | o eog . 00O | 00O QOO 0O A& 3
" cHE | 0 0.00 . 0.00 om om | om | /5 Flood Restrict Water Level | 2615 | 765 I
CHO? 0 0.60 0.20 0.00 0.00 0.00 7 KorSIM main
CHOE 3 040 | 080 02 om0 | oo oA Mormnal High Water Lewel [~ 2635 | 765
o | 2 oms  om  ow | ow | om | s
CH10 3 03 062 008 Qo | Qoo | A0 | Flood Water Lavel | 2E5.5 60,0 I |
I Set Input Data

KORSIM option loaded




# Power generation setting

:@Heal—time Water Management System — [Kor5IM — Option Setting]
J File(F) Modelsih) Options(0)  About(a)

=17 x]

N | # & ® 5 _
Main | RRFS | SSDP CoMOM KORSIM | OUALZE

| Program: Main IKorSIM vl Sub ¢ |Setting options Li Move

£

iOperation Optioﬂ Speciﬁé.l Power |

“Hawer Generafion
—Yongdam Power Option —————— —Daecheong Power Option

#'of'PowerpIants | 2 #of Powerplants

# of Units: | 2 | 2 # of Units

Tail Water Level (EL.m) | 205,10 | 80,0 Tail Water Level (EL )
Generating Hour thr) | 24.0 | 2d 0 Generating Hour Chr)
Head Loss (m) | 20 | 20 Head Loss (m)

Eff, Logs 0,00 | 0,001 Eff, Loss 0,00
Eff, Contral Rate | 1,000 | 1,000 Eff, Caontral Rate
Power Eff, | 0, 7649 | 0, 6860

4444/

—Daecheong Power Eff, Table

e | | 55

50 04%5 | 0520 0675
60 0580 | 0630 0743
il 0687 | 0725 0791
20 0.788 e
a0 0836 0853
100 0873 0883
110 o.07 0913
120 0818 0328
120 0.903 0,431
140 0.892 095

.l‘|_.

KorSIM main

K'OHSI_M option loaded

Set Input Data

1<




# Results simulated for Yongdam reservir

%Real-time Water Management System — [03.01,01~03.01.31 Daily Simulation] _ -_|El[il
File(F) todels(M) Opfions(Q) About(a)y & x|
| & LI
Main | RRAFS SS0P CoMOM KORSIM | QUALZE
| Program: Main |K0rSIM vl Sub ¢ |Simu|ati0n Results LI hove |
: Yongdam Res. | Daecheong Res.| Control Point

—DCram Cperation for Yongdam

o L T T T s e e

280
2] |- 270
3 | 260
45 3
- 250
—~ 40 i
L3 |- 240 g
= 35- i
= o0 o
© 30 @
i o
£l . . = | oo 2
§ — - jal
& 204 210 =
135 - |- 200
10 140
5 180
0- T T T T T T T T T T T T T T T 170
03-01-01 03-01-03 03-01-03 03-01-07 03-01-08 03-01-11 03-01-13 03-01-15 03-01-17 03-01-19 03-01-21 03-01-23 03-01-25 03-1-27 03-01-29 03-01-31
[WAwWL [ FRWL [ LwL | ||7 — Inflowy W — Release ¥ —wilL. W Upper Limit [# — Lower Lim'rtI
| 2625 2615 2285 |
Date Wl (ELml | Stomge(MCMI | Inflow (GMS] | Totsl Outflow (CMS] | Downstieam [CMS] | Turbine Dis. (CMS1 | Diversion (CMS1 |~
2003.01.01 2504 | 4304 . 24 | 26.4 | 1.4 | £.2 . 150
20030102 aodidh | 4883 . =24 . 254 | 114 | 52 . 160
20030103 254.88 . 486.2 | 23 | 265 | BAE | 6.2 | 120
20030104 25481 | 4841 | 23 | 26.9 | BAE: | £.2 . 15.0
20030105 254.73 | 4820 | 23 | 26.5 | 11.5 | 6.2 . 15.0
2003-01-08 codbh | 4233 | 23 | 2 | BRH: | 52 | 160
20030107 23453 | 470 | 4.8 | 26.6 | 11.6 | 6.2 | 15.0
030108|  254B2 | ez 52 68 R H: S I B2 L 150
4

KORSIM results lnaded
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# Results simulated for Daecheong reservoir

:ﬁﬂeal—time Water Management System — [I]3 .01-03.01.31 Daily Simulation] . -|EI|1[
File(F) todels(M) Opfions(Q) About(a)y _ &) x|

& 8 & B 3
Main | RAFS S5DP  CoMOM KORSIM | GUALZE

| Program Main |K0rSIM vl Sub ¢ |Simu|ati0n Results Li Move |

] Yongdam Res. |Daecheong Re's.| Control Point | Channel Flow

—Cram Cperation for Daecheong

a0
200 1 — -~
150 |70
160 |65
@ 140 B0 £
= . m
) oo =
120 =
(=] |- 50 i_
_i:;; 100 L 45 ',.—\'_n
& 804 Fan =
40 4 — % . = 30
20 r—'_‘—|_.—,J |—|——25
03-01-01 03-01-03 03-01-03 03-01-07 03-01-08 03-01-11 03-01-13 03-M-15 03-01-17 03-01-19 03-01-21 03-01-23 03-01-23 03-01-27 03-01-28 03-01-3
[WHwWL [ FRWL [ LwL | ||7 — Inflowy W — Release ¥ —wilL. W Upper Limit [# — Lower Lim'rtI
| 785 765 &0
Date Wl (ELml | Stomge(MCWI | Inflow (GMS] | Totsl Outflow (CMS] | Downstieam [CMS] | Turbine Dis. (CMS] | Diversion (CMS1 | =
2003.01.01 7208 ] 9720 . 13E . 1.7 . 28.9 | 2839 . 128
20030102 204 ' B4 . 4.8 . 2] 128
20030103 7201 4.9 . 23.1 128
20030104 420 . 2.2 128
2003-01-05 420 | 23.2 128
20030108 422 | 234 128
20030107 22 | 294 128
wo3otgs| o 7e4 0 ®Rg 238 22 84 B 128
4

KORSIM results laaded




# Result simulated at control point

S Real-time Water Management System — [0 D1~03.01.31 Daily Simulation]
| File(E) Madels(h)  Options{d) About{A)

=lolx]
=l8(x|

0 B 85 5 |
Main | RAFS S5DP  CoMOM KORSIM | GUALZE

| Program Main |K0rSIM vl Sub ¢ |Simu|ati0n Results Li Move |

© Yongdam Res. | Daecheong Res.| Control Point | Channel Flow Basin Flow Reports |:
P
—Contral Point Hydrograph
|Ch02 j ||7 — StrearmFlove [W = Check Flow I
[
11 4
i
=
o 10
5
o
a 94
2
8 f
2003-01-M 2003-01-04 2003-01-07 2003-01-10 2003-01-13 2003-01-186 2003-01-19 2003-01-22 2003-01-25 2003-01-28 2003-01-
i
=
2 o
[
s
o
Diate StreamFlowi? CheckFlowiz2 [ ‘wateDeficithz | StreamFlow? [ CheckFlow? [ waterDeficith? o
2003-01-01 114 75 _ a0 203 _ 00
2003-01-02 75 _ il 03 _ 0.0
2003-01-03 7.5 | oo a3 | 0.0 |
2003-01-04 =
A1 b[

KORSIM results loaded

i




2 Reults simulated for channel flow

Real-time Water Management System - [03.

File(E) Models(h) Options(Q)  Aboutid)

.01-03.01.31 Daily Simulation]

=l8(x|

| .r'_a___\ E \ B @ _@_.‘. ‘
Main | RAFS S50P CoMOM KORSIM | QUALZE

| Program: Main IKorSIM vl Sub ¢ [Simulation Results =] Mave |

—Inflowe and Cutflow for each Channels

Channél Flow

Basin Flow

Reports I

Scale Convert |

10,000

1,000

100

Dizcharge (CMS)

01

T T T T T T T T T
03-01-01 03-M-04  03-01-07  03-01-10  03-01-13  03-01-16  03-01-19  03-01-22  03-01-25  03-01-28  03-01-31

[ —irflow @ — Outflere |

|ChanneID1 v‘l

Diate

20030101
20050102
o 3 i
20030104 |

20030129 |

KORSIM resuts loaded




2 Reults simulated for basin flow

Heal—ime Water Management System — [I]3 .01-03.01.31 Daily Simulation]

File(F) Models(h) Options(Q} Aboutif) ERY

| .r'_a___\ E \ B @ _@_.‘. ‘
Main | RAFS S50P CoMOM KORSIM | QUALZE

| Program: Main IKorSIM vl Sub ¢ [Simulation Results =] Mave |

Daecheong Res.l Control Point | Channel Flow I Basin Flow Reports |

e T R L L e

—Matural Flow and Regulate Flow for Sub-basins

21 =

T T T T T T T T T
03-01-01 03-01-04  03-01-07 03-01-10 030113 030116 03-M1-19  03-01-22  03-M-25  03-01-28

||7 — Matural Flowe [V — Regulate Flowe I

03-01-31

|Elasin02 w'-'I

Diate

2003-01-01

- 3 1
20030104 |

20030129 |

20030102

KORSIM resuts loaded




) File(E) Models{h) Options(Q) Abouti&)

=17 x]

| A ‘ ‘ B @ _@_‘_. \
Main | RAFS | SSDP CoMOM KORSIM | QUALZE

| Program Main : [KorSi "'l

Sub ¢ |Simu|ati0n Results

=] Move |

Channel Flow

Basin FIOW

Reports I

—Yearly Hydropower Generation at Yongdarm Res [Miwh]

‘rear | Power Flant 1 | Power Plant 2 | Total Ereray
2003 123132 1631.8 14551.0
Average 12915.2 1631.8 14551.0

.

—‘r‘egrlv Hydropower Generation at Daecheong Res. [Myyh]

‘ear | Primal Energy | Second Eneray | Tatal Energy i'
2003 sm3 . oo B0131
Average 80131 | 0.0 a0131

~|

—Shortage Evaluation Indices

.

Hof Chanel | Rieliabilty (%) Fiesilence (2] | Vuherabiity (EMS) | M2 F.Cg:jdef‘[‘[‘)“;zs]
L2 1 1000 | 0o | 0.00 Lt}
z | 1000 | 00 | 0.00 o
3 1000 | 0o | 0.00 2
10 100.0 | 0.0 0.00 D

KORSIM resuts loaded




# QUALZE-PLUS

m Project long term monthly water quality in reservoir
downstream to estimate discharge release

= Compute BOD, DO, TN, and TP variations from reservoir
downstream to estuary




e —

# Basin Information & Input data

:'@Heal—time Water Management System — [QUAL2E - Input Data Setting] -|EI|1[
g File(F) todels(M) Opfions(Q) About(a)y & x|
R s B
Main RAFS S3DP  CoMOM KORSIM | QUALZE
| Program: Main |QUAL-2E vl Sub ¢ |Setting Inputdata Li hove |
QUALZE Geumn River Basin Information QUALZE Input Data Setting
lterns ¢ (DO - Analysis Period @ |1999—levI Set Data |
Local Climatology
Cloudiness Ly Temp. whet Temp. Pressure Wind Spd.
s [0-1) [ ['C] [millibars] [m#zec]
[ 0.4 133 106 1002.0 04
Reach & Point Data
Jeon{an \ Hydraulics Data | Initial C onditions {HEEH WA & Phint Laga]
'ﬁfgu :I 58 . Head ‘Water . . ]
Head | Mame | Fow [ Temn | oo | Eop | |
| 913 1 [DAECHEONG | 43790 2057 8.29 1.04 ol
i Dgecheongi Paint Load
! ) I 829
= 3 Temp ba BOD =
; = Point Marne ‘ el ‘ kel | /L] H
1 k| — . . !
2 P 17EE 8.8 6.90
N 5 FIGAF) 2057 8.2 557
Geumn 1 w2
[ 574 5 W3 - o -
~ : g P2 17.66 868 524
7 wid
] Wa
] e
- 10 WY | -
Gilsan 4 | 2
I 8,89
Fun
£

QUALZE Loading Complete,.,

=




# Simulated results

5 File(F) Models(M) Options(Q)  About

:@Heal—time Water Management System — [QUALZ2E - Simulation Hesult]

=lolx]
=l8(x|

|o“ o “
Main RRFS 330P CoMOM KORSIM | OUALZE

| Program Main: [QURLE =]

Sub |'v'iew Result

=] Move |

QUALZE Simulation Result - Geurmn River

QUALZE Simulation Resul

ltemns : (BOD -

JEDI':lQaI_T i
i 3,615
fNu-gu

| 3.554

339 |

—=7
Gilzan

OUALZE Londing Result Complete, .,

Nunsan/Gan_ggu.I

Daegyo

367

Sirnulated Graph

Distance

13579121620 235 30,35 4044 49 54 59 64 69 74 79 84 5993 9510310911312

T
1127

Diist.
(Krn)

Simulated Data

Flow
[ChS)

BOD
[medL)

TN
[mPsL)

43.730

1.028




#IRWMS DB Solution

= Data management program which executes transformation and
validation of data

= Practical application where the decision making and acquisition
of reliable data

= Automated system that supports a data management from
inquiry, search, correction, computation, and verification for a
raw data, and provides users with GUI environment which 1S
helpful to handle a data set stored in DBMS




# Main window
: _Em.io - Option

About

atabase Solution — [IRWMS Database Solution Workl

181 x|

] 2005-04-01 = |

~ [2005-0430 =] SetData | Compute Rainfall of Sub-hasin |

Stage & Discharge

Save | Fefresh | Check Mull | Forting | [Jpload |

Temperature: & |

Intake 1
Dernand
Dam

(= HEN Y. RS, SR [N

]

B|'-‘3|D|E|F|.-G|H|||J|..<\EI'

| 2006-07-13 16:42:35 [RealTime : Off  |DB Testing Complete,,,




IRWMS Database Solution — [IRWMS Database Solution Work] =] S|
i Work Window Option  About -8 x]
[2005-04-07 =| ~ [2005-04-30 =| SetData | Compute Fainfall of Sub-basin |

all - Rainfall / Check Paint Save | Refresh | Check-‘-NuIIl Farting | [pload |

a
ggiﬁfjl”/%”fg-_hasin Date ac | av | ec | e | es | s | s | ;|
i amsa; [ 00 ] oo 00 oo 0o 80 0o 00
Temperature 2005-04.02 LACH (O 1 111 O O O 1 SO 1 OO 1 O 11
B Intake acse0s | 10 20 00 50 | 0o | 0o | 00 08
- Demand asoeqe | 00 00 0o 0o | 0g | 0o 00 08
E Dam acs0405 | 00 | 00 00 oo | 00 | 00 | 00 og
avsosts | 40 | 20 10 30 | 00 | 70 | 00 19
acsoer | 00 | 00 00 1o | 00 | 0o | 00 o0
asos8 | 00 | 00 00 0o | 00 | 00 | 00 00
aws0403 | 10 | 70 120 10 | 140 | 00 | 180 | 00
avs0si0 | 220 | 20 | 20 | 240 | 280 | 80 | 270 | 180
asosn1 | 00 | 80 00 oo | 0o | 0o | 00 08
asostz | 00 | 00 00 | 00 | 00 | 00 | 00 | 0g
acs0413 | 00 | oo 0o | oo | 00 | oo | oo | on
asosis | 00 | 00 00 | 00 | 00 | 00 | 00 o0
aoseis | 00 80 60 | 08 | 00 | 60 | 0o o0g
asost6 | 00 | 00 00 | 00 | 00 | 00 | 00 o0
asoei7 | 00 00 | o0 | 08 | 00 | @0 | 00 00
as0418 | 00 | 30 00 | 50 | 180 | 00 | 00 00
2005-04-19 70 80 | &0 120 | 70 | 70 | &0 | &D
acs0420 | 120 | 70 | 30 | To | 50 | 13 | 70 | 50
aws04z1 | 00 | 00 00 | 00 | 00 | 00 | 00 | 0g
acse22z | 00 | 00 00 oo | 00 | 00 | 00 og
aws0423 | 00 | 00 00 0o | 00 | 00 | 00 00
acso424 | 00 | 00 00 o0 | 00 | 00 | 00 o0
asos2s | 00 | 00 00 00 | 00 | 00 | 00 00
asoe2s | 00 | 00 0o | oo | 00 | oo | oo | on
asosz7 | 00 | 00 00 | 00 | 00 | 00 | 00 00
as428 | 00 | o0 0o | oo | 00 | 0o | o0 | on
as0s2s | 00 | 00 00 | 00 | 00 | 00 | 00 o0
20050430 20 0.0 0.0 0o 0o 30 0o 00

|

2006-07-13 16:43:51  |RealTime : Off  |DB Testing Complete,,,




¥IRWMS Database Solution — [IRWMS Database Solution Work]
| Wark Window Option Abaut

I [=] 5
=121

[2005-04-07 =] ~ [2005-04-30 =]

El- Rainfall
-~ Rainfall / Check Paint
=~ Thissen Coef,

- Basin 02

- Basin 03

.. Basin 04

.. Basin 05

- Basin 06

.. Basin 07

.. Basin 08

- Basin 09

- Basin 10

.. Basin 11

.. Basin 12

- Rainfall / Sub-basin
& Stage & Discharge
& Temperature

& Intake
[
[

f- Demand
i Dam

Set Data | Compute Rainfall of Sub-basin |
Basin 01 Save | Refresh | Check-‘-NuIIl Porting | [Upload |
Code Harme Thiszen
3000027 &L 01092
S000025 BG 01182
5000023 GB2 0.1268
Sooomzz | JADC) | Onser
3000030 J02 01063
3000029 JCw | 0091
3000028 G 01017
3000021 JSDC) | 00863
3000026 | MUYD) | 00831
000026 S 01226
K
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# Mean Areal precipitation

IRWMS Database Solution — [IRWMS Database Solution Work] =] S|
G| Work Window Option  About =121
[2005-04-07 =| ~ [2005-04-30 =| SetData | Compute Fainfall of Sub-basin |

all;i:infall/(:heck Point Rainfall / Sub-basin Save | Refresh | Check-‘-NuIIl Parting | Upload |

Thissen Coef, Date got | meoz | ez | eod | Bos | eoe | eor | Bos |
.. Basin 01
. Basin 02 2003-04-01 00 I bt I bt | | x | S | |
. Basin 03 2005-04-02 o0 | oo | @O0 | 00 | 60 | 00 | 08 | 08
.. Basin 04 2005-04-03 o | 15 | 05 | 28 | 12 | 05 | 03 | 00
- Basin 05 2005-04.04 oo | oo ) @0 ) 00 00 | 00 | 00 | 00
-Hasin 2005-04.05 oo | 0o | @0 | oo | 00 | 00 | 00 | 08
- Haoid 2005-04.05 85 | 23 [ 9 | 0 | 11 [ 13 [ 11 | ua

.. Basin 08
el 050407 | 00 | 00 | 00 00 | @2 | 00 | 01 00

- Basin 10

2005-04-03 oo | 00 | 0O | 00 | 00 | @O0 | 00 | 00
2005-04-03 6 08 | 08 7 BT | BO 0 144 7T
2005-04-10 w5 | 18F | 14z | W¥5 | 198 | 178 | 282 | B8

; 2005-04-11 ep |, G0 |, 0O 00 01 |} @O0 . 00 00
@ Stage & Discharge 2005-04-12 0a 0a (i 0 0.0 (i (il 0.0
- Temperature 2005-04-13 o0 | oo | oo 0 oo | oo | 4o o0 0o
E"'”take 2005-04.14 0o 00 | 00 00 | 00 | 00 | 00 | 00
B

o 2050415 | 00 o0 00 00 | 00 | 00 00 00
H a5t | 00 00 | o0 00 00 | 00 00 08
o507 | 00 | 00 | oo o0 o0 | 00 00 08
aws0ets | 01 | 26 | o1 29 | &1 | 18 35 | 78
2005-04-19 76 | 110 | 73 | 84 | 85 | B2 | B1 | 70
aos0i20 | 101 | 70 | 75 | 57 86 | 67 43 60
as0e21 | 00 | 00 | 00 00 00 | 00 00 08
as0iz2 | 02 | 00 | o0 00 00 | 00 00 08
as0t23 | 00 | 00 | 00 00 00 | 00 00 08
acs0r24 | 00 00 | 00 00 00 | 00 00 08
as0425 | 00 | 00 | o0 00 00 | 00 00 08
w5012 | 00 | 00 | o0 0o 00 | 00 00 00
as0t27 | 00 00 | 00 00 00 | 00 00 08
w50z | 00 00 | o0 00 | 00 | 00 00 00
acs0t23 | 04 | 00 | 00 00 00 | 00 00 08
2005-04-30 1.3 0.3 0.0 [IN] 0.0 IR 08 1]

|
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# Water level data

IRWMS Database Solution — [IRWMS Database Solution Work] =] S|
i Work Window Option  About =l8ix
[2005-04-07 =| ~ [2005-04-30 =| SetData | Compute Fainfall of Sub-basin |
gf’;;];alé‘ Discharge ‘Stage: Save | Refresh | Check-‘-NuIIl' Forting | lipload |

2 Date st | owr [ oc | oMe [ We | @ | @ | & | HB -
plage-Discharge Cuve | omosge01 [ 026 ] 06: | 0 02 | 1% | 03 o 2m 164 I
- Discharge 20050402 028 | 062 | 04 | 02 | 1% | 03 | 030 276 | 15

Termnperature 2005-04-03 oz¢ | 081 | 04 | 02 | 185 | 03\ | 033 28 | 16
& Intake 2005-04-04 027 | 062 | 04 | 02 | I8 | 03 | 10 2% | 17

Derand 2005-04.05 026 | 062 | 04 | 021 | 197 108 | 2% 1A
& Dam 2005-04.06 025 | o0& | 033 | 018 | 197 00 | 274 | 154

20050407 ozf | 0& | 040 | 021 | 197 0sr | 284 | 183
20050408 028 | o0&l 04 | 021 | A% 10 | 287 | 165
20050409 023 | 064 | 043 | 024 | 135 0gs | 272 | 155
20050410 033 | 065 | 04 | 040 | 157 imo 280 163
2005.04.11 044 | 074 | 08 | 0z | 14 03 | 27 | 157
20050412 03 | 07 | 08 | 02 | 168 1o 280 157
20050413 03 | 07 | 08 | 0;® | 179 osr | 282 | 182
20050414 031 | 083 | 04 | 024 | 185 04 | 27 18
20050415 030 | 065 | 04 | 024 | 188 bez | 283 | 158 o |
20050415 023 | 065 | 04 | 023 | 9 0% | 281 182 o
20050417 023 | 065 | 04 | 021 | 183 0% | 2w | 158 J
20050413 028 | 062 | D4 | 022 | 19 0E0 | 286 | 143
20050419 025 | 080 | 040 | 022 | 183 030 | 27 | 158
2005-04-20 023 | 064 | D42 | 035 | 18 106 23 17D
2005-04-21 035 | 065 | 04 | 025 | 185 13| 2% A
2005-04-22 032 | 06 | 04 | 02 | 180 0% | 2m | 18
20050423 031 | 066 | 04 | 02 | 18 102 288 | 168
2005-04-24 030 | 064 | 045 | 021 | 194 113 30 18D
20050425 025 | 0E2 | 04 | 020 | 185 0% | 279 | 18
20050426 026 | o0& | 03 | 02 | 135 0es | 27 182
20050427 024 | 088 | 038 | 020 | 1% 02 | 27 | 187
20050429 0zz | 05 | 034 | 020 | 13 0ss | 285 | 182
20050429 024 | 088 | 034 | 019 | 135 0es | 27 | 18
20050430 0.24 0.58 0.34 020 197 082 267 1.43
(|
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IRWMS Database Solution — [IRWMS Database Solution Work]

| Wark Window Option

I [=] 5
=121

[2005-04-07 =] ~ [2005-04-30 =]

Bl Rainfall

- Btage & Discharge

Stage

Stage-Discharge Curve
i nf

L. Discharge

v Temperature

= Intake

Dermand

- Dam

Ahout
Set Data | Compute Rainfall of Sub-hasin |
Dam Inflow _Outflow Save | Refresh | Check-‘-NuIIl Paorting | lpload |
Date ¥Dou | DCln. | DCOut
20050401 152 378 327
2005-04.02 154 211 3.3
2005-04-03 154 381 330
2005-04-04 154 272 323
2005-04-05 154 @5 326
2005-04-06 154 %2 33
2005-04-07 154 74 325
2005-04-08 154 82 313
2005-04.09 15.4 330 330
2005-04-10 154 41 304
2005-0411 154 485 ECk]
2005-04-12 154 na %5
2005-04413 154 327 225
2005-04-14 155 274 23
2005-04-15 15.4 214 %2
2005-04-16 154 33 333
2005-04-17 15.4 271 322
2005-04-15 153 336 336
2005-0413 153 281 332
2005-04-20 2z 333 333
2005-04-21 %649 380 324
2005-04-22 26.3 374 323
2005-04-23 %69 49 %57
2005-04-24 26.8 278 380
2005-04-25 %8 305 305
2005-04-25 %68 %5 317
2005-04-27 *8 236 338
2050428 | %67 221 23
20050429 ®6 220 322
2005-04-30 26.4 209 A
K|
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# Dam release

= Rainfall
Stage & Discharge

Stage
tage-Discharge Curve
arn Inflow & Outflow

Ternperature
Intake
Dermand

- Dam

tion — [IRWMS Database Solution Workl] =] 3
[2005-04-07 =| ~ [2005-04-30 =| SetData | Compute Fainfall of Sub-basin |
Discharge Save | Refresh | Check-'-hiulll" Porting |"=Lhn{ﬂad |
Date st | wWwr | oc | oo | poour | MP g | &l | BA | &g \jl

2005-04-01 376 :
2005-04-02 211 {
2005-04-05 31

2005-04-04 72

2005-04-05 275

2005-04-06 2

2005-04-07 274

2005-04-08 B2

2005-04-09 330

2005-04-10 411

2005-04-11 485

2005-04-12 418

2005-04-13 327

2005-04-14 274

2005-04-15 211

2005-04-16 333

2005-04-17 271

2005-04-16 336

2005-04-19 281

2005-04-20 333

2005-0421 380

2005-04-22 374

2005-04-23 359

2005-04-24 7.8

2005-04-25 305

2005-04-26 266

2005-04-27 236

2005-04-28 221

2005-04-29 20

2005-04-30 209

(|
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# Temperature

IRWMS Database Solution — [IRWMS Database Solution Work] N (=] 8]
| Work_Window Option About eI
[702-04-01 =] ~ [2002-04-30 =] [[5erD&la | Compute Rainfall of Sub-basin |
:gf;;];alé‘ Discharge Temperature / Station Save | Refresh | Check-‘-NuIIl' Farting | Upload |
Temperature ) Date 5 | @ | e | e | o | wm | omr |
ln.{é'li'smperature / Station 002-04.01 &5 1 73 | 75 | 66 | 78 | 78 | 73
-Demand 20020402 /o 74 | 78 B 80 | 7B | 7B
- Dam 2002-04-03 73 | 81 | 84 | 74 | 83 | 84 | 82
2002-04.04 76| 80 | 83 | 82 | 83 | 85 | 90
2002-04-05 ér | 37 | 103 . 83 | 106 | b2 | 36
2002-04-05 g2 | as | 101 | 88 | 105 | 102 | 83
2002-04-07 a0 | 104 | 104 36 M2 | 1A | 103
2002-04.08 ep | w7 | 106 | w0 | ms | M2 | 108
2002-04-09 es | 1oF | 107 100 M4 | 10 | 103
2002-04-10 77 | 10z | iaa | 88 | 11 | 1os | 107
2002-04-11 L L5 S O L N L S I N B
2002-04-12 8z | 1o | m3 | mws | ns | e | 11
2002-04-13 8s | W05 | M4 83 | ME | 12 | 104
2002-04-14 83 | W03 | m7 | wws | 120 | 8 | 111
2002-04-15 ae 17 | o121 om2z ) 137 0 123 | 114
2002-04-16 a7 | w3 [ & [ a3 | 20 | W7 [ 911
20020417 wro oMz o121 ) wme o124 1200 113
2002-04-18 M6 [ 18 | 123 [ 911 | fer | 126 | 1@
2002-0443 1M1 | 123 | 129 | 118 | 135 | 133 | 126
2002-04-20 120 | 128 | 132 | 121 | 138 | 135 | 128
2002-04-21 126 | 130 | 132 | 123 | 141 | 138 | 133
2002-04-22 lz2 | 131 0 138 125 | 141 0 138 130
2002-04-23 121 | 185 | 143 | 123 | 144 | 142 | 134
2002-04-24 120 | 134 0 1Az 127 | 144 14T 135
2002-04-25 4 | 138 | 1as | 131 | 146 | 143 | 136
2002-04-26 126 | 142 0 145 134 | 148 | 146 742
2002-04-27 133 [ 142 | 1ag [ 137 [ 150 | 148 | 41
2002-04-28 124 ) 133 142 135 | 148 | 145 138
2002-04-29 142 | 146 | 148 | 138 | 158 | 183 | 148
2002-04-30 142 15.0 1581 143 158 15.7 15.0
o
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# Intake flow

RWMS Database Solution — [IRWMS Database Solution Work]
| Wark Window Option Abaut

I [=] 5
=121

[2002-04-07 =| ~ [2002-04-30 =| SetData | Compute Fainfall of Sub-basin |
gg;];alé‘ Discharge Irtake (DEY) Save | Refresh | Check-‘-NuIIl Parting | [l |
Termperature fisis cl | ol | o
2002-04-01 45 | o0 | o7
20020400 45 | 70 | 07
2002-04.03 45 | 7@ | o7
2002-04-04 45 | 7@ | o7
2002-04.05 45 | 7@ | o7
2002-04.06 45 | 7@ | b7
2002-04.07 45 | 7@ | o7
2002-04.08 45 | 7@ | b7
2002-04.09 45 | 7@ | b7
2002-04-10 45 | 7@ | o7
2002-0411 45 | 7o | o7
2002-04-12 45 | 7@ | o7
2002-04413 45 | 7o | o7
2002-04-14 45 | 7@ | o7
20020415 45 | 7o |07
2002-04-16 45 | 7@ | o7
20020447 45 | 70 | 07
2002-04-18 45 | 7@ | o7
20020449 45 | 70| 07
2002-04-20 45 | 7@ | o7
2002-04-21 45 | 7@ | o7
2002-04-22 45 | 7@ | o7
2002-04-23 45 | 7@ | o7
2002-04-24 45 | 7@ | o7
2002-04-25 45 | 7@ | b7
2002-04-26 45 | 7@ | b7
2002-04-27 45 | 7@ | o7
2002-04-28 45 | 7@ | o7
2002-04-29 45 | 7@ | o7
2002-04-30 4.5 .o 07
K|
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# Demand flow

IRWMS Database Solution — [IRWMS Database Solution Workl
il Work Window Option About =121
[2002-04-07 =| ~ [2002-04-30 =| SetData | Compute Fainfall of Sub-basin |

“Fainfall . —_—, = —_—
-Ste:;ea&Discharge Domestic Save | F'rafreah'l Check-‘-NuIIl Farting | Upload |

i ﬁgﬁgerat“re Date gt | eoz | eo3 | eos | Bos | mos | mor | Bos | B | B0 | BN \jl
=D 2002-04.01 or | ot [ o1 | 03 | 08 | 80 | 25 | 04 [ 04 | 03

2 2002-04.02 o1 | o1 | o1 | 03 | 08 | 80 | 25 | 04 | 04 | 03
industrial 2002-04-03 or o1 01 | 03 | 08 | A0 25 | 04 04 03
Agriculture 20020404 o1 o1 01 03 | 08 | RO 28 | 04 04 03
& Dam 2002-04.05 o | o 01 | 03 | 08 | &0 | 25 | 04 | 04 | 03
2002-04.06 o1 o1 01 03 | 08 | A0 28 | 04 04 03
2002-04-07 o | o 01 | 03 | 08 | &0 | 25 | 04 | 04 | 03
2002-04.08 o1 o1 01 03 | 08 | A0 28 | 04 04 03
2002-04.09 o1 | o1 . 01 | 03 | 08 | 50 | 25 | 04 | 04 | 03
2002-04-10 or o1 01 03 | 08 | RO 285 | 04 04 03
20020411 ot | ot 01 | 03 | 08 | 50 | 25 | 04 | 04 | 03
2002-04-12 or o1 01 03 | 08 | RO 285 | 04 04 03
2002-04-13 ot | ot 01 | 03 | 08 | 50 | 25 | 04 | 04 | 03
2002-04-14 o1 o1 01 03 | 08 | 80 25 | 04 04 03
2002-04-15 ot ot 0t | 03 | 08 | &0 | 25 | 04 | 04 | 03
2002-04-16 or o1 01 03 | 08 | 80 25 | 04 | 04 | 03
2002-04-17 ot |, ot . 01 | 03 | 08 | &0 | 25 | 04 | 04 | 03
2002-04-18 or o1 01 03 | 08 | 80 25 | 04 | 04 | 03
2002-04-19 o1 | o1 | @1 | 03 | 08 | B0 | 25 | 04 | 04 | 03
2002-04-20 or o1 01 | 03 | 08 | A0 25 | 04 04 03
2002-04-21 o1 o1 01 03 | 08 | RO 28 | 04 04 03
2002-04-22 o | o 01 | 03 | 08 | &0 | 25 | 04 | 04 | 03
2002-04-23 o1 o1 01 03 | 08 | RO 28 | 04 04 03
2002-04-24 o | o 01 | 03 | 08 | &0 | 25 | 04 | 04 | 03
2002-04-25 o1 o1 01 03 | 08 | A0 28 | 04 04 03
2002-04-26 o1 | o1 . 01 | 03 | 08 | 50 | 25 | 04 | 04 | 03
2002-04-27 or o1 01 03 | 08 | RO 285 | 04 04 03
2002-04-28 o1 | o1 01 | 03 | 08 | 50 | 25 | 04 | 04 | 03
2002-04-29 or o1 01 03 | 08 | RO 285 | 04 04 03
2002-0430 01 01 0.1 03 04 50 25 0.4 04 03

|
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# Observation dam data

ol
| Work Window Option About 1= =l
[2002-04-07 =| ~ [2002-04-30 =| SetData | Compute Fainfall of Sub-basin |

_gf;;];alé‘ Discharge Dutflow (DEY) Save | Fefresh | Check Nulll Parting | lpload |
: Termperature Dite “0 | o e
= e 2002-04-01 206 235 j
5 2002-04.02 206 234
utilowe (1) 2002-04.03 06 | 235
Ouflow ([H¥RAS) 2002-04.04 06 | A5
WaterLevel (DEVY) 2002-04-05 206 35
WaterLevel (IRWMS) 2002-04-05 WE | M2
Walettoiags 1R 20020407 6 | A5
WaterStorage (IRWS) S002-04.08 06 | 35
2002-04.09 06 | 315
2002-0410 We | 314
2002-0411 w7 | 34
2002-0412 wr | 314
2002-04413 07 | 245
2002-0414 07 | 245
2002-0415 w7 | 245 |
2002-04-16 215 | 315
2002-0447 26 | 715
2002-04-18 216 | 315
2002:04-13 216 | M5 i
2002-04-20 27 | 245
2002-04.21 27 | s
2002-04-22 27 | 35
2002-04.23 27 | A5
2002-04-24 27 | 35
2002-04.25 27 | A8
2002-04-26 27 | 315
2002-04.27 27 | 35
2002-04-28 27 | 315
2002-04.29 27 | 35
2002-04-20 27 35
|
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