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Appendix C
The configuration of CoastalGate model
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The CoastalGate model developed was based on the theory of Differential
Evolution (DE), which is stochastic optimization model, and by using River
Operation Mode (ROM), which is the existing mathematical simulation model as
described earlier. The Delphi computer programming language, an improved version
of Pascal computer programming language, was used to develop such a coupling
model. The input data requirement for CoastalGate model consists of those for three
models, e.g. hydrodynamic, water quality, and optimization models. The detailed

information of input data for each model is described as follows.

The input data which requires for optimization model comprises nine main
parts which have to be inputted into nine input windows as follows. In the first
window, the DE’s parameters, namely the number of maximum generation, the
number of population, weighting factor, crossover constant, the general information
of river network: the number of nodes, branches, and gates, the criteria for controlling
speed of gate opening, and the number of iteration (or planning time) are inputted to

model (see Appendix Figure C1).

I CoastalGate
File Rum  About

: DE's Parameters and Conhiguration 3| Observation Points] Constraints] Upper Boundary] Lawer Boundary] Faint SDM

~DE's Parameters Configuration of river network
Max. Generation: 2 Number Of Node: 248
Hum. of Population (NP): 5 Number Of Branch: 269
Weignting Factor {F): 0.80 Number Of Gate: 20
Crosss Constant (CR): 0.80

Num. of Decision variable {D}): 20

Mumber of Iteration : Speed Control of Gate DOpening [m] :
24 2

Appendix Figure C1 DE’s parameters and configuration input window.
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Appendix Figure C2 shows window for inputting data of observation point
data. These input data are specified to use for collecting the information of interesting
state variables (e.g. water levels, salinity concentrations and dissolved oxygen
concentrations) at selected control points along the river obtained from running the
CoastalGate model, and then these information are used for calculating satisfaction
function as expressed in equation 33. The input data for this section include node

number, observed parameters, and gate number,

The maximum and minimum allowable gate opening data are fed into
constraints input window as shown in Appendix Figure C3. These input data contain
details of gate number, branch number, allowable maximum and minimum gate
opening. Indeed, the allowable maximum and minimum gate opening are the upper

and lower limit of decision variables.

Fé ‘ CoastalGate
File Run  About

DE's Parameters and Configuration

Hum. of Observed Point a4

Definition of Observed Parameters |
Mode Number Observed Parameters | Gate Mumber | ~
wiLl 1 L WLU = Upstream WaterLevel

lEonstraints Upper Boundary LowerBoundary] Paint S0 4 | ¥

3 WLD 1 WLD = Downstream WaterLevel
15 calll 1 SALU = Upstream Salt

g saLD 1 SALD = Downstream Salt
15 Doy 1 DOU = Upstream DO

3 0oD 1 DOD = Downstream DO
E71 WLl 2

E7Z2 WwWLD 2

E71 SaLd 2

E7Z2 SaLD 2

E71 pou 2

672 DD [

48 WwiLL 3 v

Appendix Figure C2 Observation points input window.



246

7 CoastalGate |:| |E| [g|

File Rum  About

UpperBoundary] LowerBoundary] Paint Sa 4 | ¥

Gate Mumber Branch Mumber Max. Gate Opening I Min. Gate Opening | ~
H 12 i =

DE's Parameters and Configuration ] Obzervation Paints

2 1
2 252 0 0
3 |43 3 0
4 B4 5 0
5 89 0 0
E |78 ['8 0
7 | 5 0
5 |55 ‘o 0
g L1 [7 0
10 121 ['7 o
11 13 ['7 0
12 145 4 0
13 157 0 0 3

Appendix Figure C3 Constraints input window.

Appendix Figure C4 shows window for inputting data of upper boundary and
lateral discharge. These input data contain details of time interval of data, the number

of data, node number, hydrograph pattern, and the hydrograph information.



T f CoastalGate

File Rum  About

DE's Parameters and Eonfiguration] Obszervation Points | Constraints  Upper Boundary LowerBoundary] Paint Sa 4 | ¥

Time Interval of Data [sec): (3500

Upper Boundary and Letteral |1y\CasePPN_DF|Y_F| ealTime\Boundarpéloady240320055PPM. UPB
Discharge Filename:

Mumber of Data : 143

Node and Pattern No. Hydrograph Pattern (m*3/s)
Mo. Mode | Hydo Pattem | ~ Patt.Mo. |PattMao. |PattMao. ~

10 1 1 i Time Mo. 1 10 |
1 12 .1 1 0.018 0.017
12 13 1 2 1} 0.018 0.017
13 14 1 3 1} 0.018 0.017
14 15 1 4 1} n.o18 0.017
15 16 1 5 i} 0.018 0.7
16 7N 3 0 nms oo
17 18 1 7 i} 0.018 0.7
18 19 1 g 1} 0.018 0.7
19 w1 g 0 nms oo
An 1 B e 4

2 Load Drata
>

Appendix Figure C4 Upper boundary input window.
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The lower boundary data is inputted into a lower boundary window as shown

in Appendix Figure C5. These input data contain details of time interval of data, the

number of data, node number, and the tide hydrograph information. For the purpose

of planning coastal gate operations, the upper and lower boundary data are generated

from two Forecasting Models: Auto Regressive & Updating Procedure Model (AR

Model) and harmonic analysis model, respectively as described previously.



T f CoastalGate
File Rum  About

Lower Boundary Filename : |8

Time Interval Of Data secl:  [3500

Mumn Of Data : 143

'EH_DRY RealTimeBoundanél oac

Node Mo, | NodeMo. | Node Mo | Mode Mo, | Mode Mo, | Mode MNo. A
Tirme Mo, |1 852 72 76 a4 134
1 0.232 0.222 0.242 0.259 .07
2 0.209 0121 0.282 0285 0.282 0.209
3 0.309 0013 0.251 .23 0.209 0.309
4 0.3 0162 0.151 01z 0.088 0,335
5 0.253 0282 0.015 .0z .05 0.253
B 0119 03 012 0163 0195 0119
7 0.04 0387 0.256 0282 0.305 0.04
5 0135 0372 0.345 036 0372 0135
5 0318 03 03m 03 03 0.318
an naa1 nao na 'na7a nack n a1 bl
< >

EEX

DE's Parameters and Eonfiguration] Obszervation Points | Constraints | Upper Boundary  Lower Boundary l Paint Sa 4 | ¥

Load Drata

Appendix Figure C5 Lower boundary input window.
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The point source data are inputted into a point source input window as shown

in Appendix Figure C6. These input data contain details of number of loaded node,

number and time interval data, discharged BOD, discharge DO, and discharge of

waste water at loaded nodes.

The file information, which shows the path of folder for storing input data of

hydrodynamic, salinity, BOD/DO models and also the path for storing output data

file, are inputted into file management input window as presented in Appendix Figure

C7.



7 CoastalGate |:| |E| [g|

File Rum  About

Obzervation Points] Constraints] Upper Boundary | Lower Boundary :\-_.PUiNtSUUTCE File Mamagement] Criteria 4| *

Point Source FileName: ]D:\EaseS tudyhCasePPN_DRY_RealTime\BoundaryhLoads 24032005

Load Data of BOD/.DO

~Number of Loaded Node

Mo BOD Do | ] ‘«_\_
fo
1 450 0 a Number and Time Interval Data
2 450 0 n
Time Interval of Data (sec) 3600
3 450 0 1}
4 450 1] 1] Mumber Of Data 216
5 450 o n -
T 1 Definations
E 450 1} i}
T 450 0 i} BOD = Discharged BOD (Kofday)
a 450 1] 1] 00 = Discharged DO {ppt)
q 450 0 n 21 = Discharge of Waste Water (m*3/s)
10 450 0 n Z
T Load Data

Appendix Figure C6 Point source input window.

7 CoastalGate |:| |E| [g|

File Rum  About

Constraints] Ipper Boundary | Lawer Boundary | Paint Source File Mamagement ] Criteria ]Weighting Factor] AN L

Folder HD_Salt :

jD:\EaseStudy\EaseF'F'N_D RY_RealTime'HD_SALT|

Folder HD_BOD :

]D:\CaseStudy\CasePPN_D RY_RealTime\HD_EOD

Folder Rule File :

]D:\CaseStudy\EasePF'N_D FY_RealTime

Appendix Figure C7 File management input window.
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The desired criteria used for controlling water gate, which include the
maximum and minimum values of water levels, salinity concentrations, and dissolved
oxygen concentrations at selected control points are inputted into a criteria input

window as presented in Appendix Figure CS.

I CoastalGate |:] @[EI
File Run &bout
Constlaints] Upper Boundar_l,l] Lower Boundary | Point Source | File Mamagement  Criteria | Wighting Factor] LI_’I
Gate Mumber /s (R s s L5 U4s s
Maw WL | Min. WL Node'wL | Max Salt | Min Salt Node 5alt | Max DO
1 EIRel] 0o 13 2 1] 15 El
2 = =5 fem s = 5 &
3 0.30 i} 48 2 1] 46 |
4 0.E0 0o £4 26 20 E3 g
5 0.30 0o 68 [2 D B8 E
5 0.30 0o |74 [2 i |70 |3
7 0.30 0o VB3 2 1] 7 |
o 0.80 -0.30 85 26 20 86 g
g 10 0o |97 [01 i |96 |3
10 10 0o [0z [01 0o 102 |3
M 0.40 -0.1 112 01 0o m g o
< 2
Add Row Delete Row

Appendix Figure C8 Criteria input window.
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Finally, the data of weighting factor (WF) and relative importance of

interesting parameter are inputted into a weighting factor input window (see

Appendix Figure C9).

i f CoastalGate
File Run &bout
Eonstlaintsl Upper Boundar}l] Lawer Boundary | Point Source File: Mamagementl Criteria  ‘w'eighting Factar ]ﬂﬂ
Gate Mumber Global Local Local Local Local Local Local o~
LS Wil LIS Salt Uss Do D5 Wil D/5 Salt D/ DO—
] 1.0 0.3 01 0.1 0.1 020 0.20
2 0o 0o 0o 0o 0.0 0.a 0.0
3 1.0 0z 01 01 01 0.2 0.2
4 1.0 0187 0167 0.167 0167 0.167 0167
B 0o 0.o 0o 0.0 0o 0o 0.0
3 |10 |04 ik |03 [0o |00 0.0
7 1.0 0.4 03 03 0.0 0.a 0.0
2 0.0 0o 0o 0.0 0.0 0.a 0.0
3 10 |05 T Kl |01 0z 0.2
10 1.0 T 0o 0o 0.1 0.z 0.2
1 1.0 05 0o 0.0 01 0.2 0.2 v
< >
Add Row Delete Row

Appendix Figure C9 Weighting factor input window.

The input data for hydrodynamic model contain details of geometry, gate

operation, upstream boundary, downstream boundary, flow direction, and initial

values of discharge and water level. Appendix Figures C10 to C15 show inputting

geometry data, which comprise data of node, branch, node section, floodplain,

structure, flow direction. Appendix Figures C16 to C20 show inputting data of gate

operation, upper boundary and lateral discharge, lower boundary, initial condition,

and time, respectively. In fact, the upper boundary and lower data have already been

inputted into optimization model; these data are input pattern which are required for

River Operation Model only; they do not be used for running CoastalGate model.
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Geometry : Worksheet E D(
File  Edit
Geometry Filename :  |Di\CaseStudylCasePPN_DRY_RealTime}HD_SALT}100.ge0

Mode | Branch | NodeSection | Flood Plain | Structure | Flow Direction |

Mo, |Node Mo, | Type Node Type

1 2 a

2 3 0 MNode Type 0 is common node

3 4 i

4 5 0 Mode Type 1 is boundary node Create New

= 6 0 " File

5 7 a

7 8 a ———

8 g a S

) 10 a

w|_ 1 i Save

il 12 a

1Z|_ 13 a

1314 a .

14|15 0 Eait

15[ 18 a

6|17 a

17|18 a _Edi

w19 a

e 2 Insent | Delete
HIES a

22| 23 a

23| 24 i Copy

24| 25 a

25| 26 a

26 27 0 Paste

27| 28 a

28| 79 a

29| 30 a

EON D i

3|32 a

Appendix Figure C10 Node data input window.

Geometry : Worksheet E

File Edit
Geometry Filename :  [p;iCaseStudyiCassPPN_DRY_RealTimstHD_SALT 103, geo ‘ Help |
Node nch || NodeSection | Flood Plain | Structure | Flow Direction | =
Mo, | From To | Type of Branch| Length (m.) -Type of Branch
1 1 2 o £000 Qpen File
2 2 3 o 5000 0 = Open Channel
=l 3 ¥ 9 2750 S = Structure
o | M. > o 2750 Create New
5 5 [ o 2750 File
[ 6 7 o 2750
7 7 3 o 2500 —_
8 3 3 o 1000
3 3 10 o 1000
] 1o 11 o 1000 Save
11 11 12 o 1000
2] 12 13 s 50
13| 13 14 o 1000 )
1] 14 15 o 1000 Exit
15| 15 16 o 1500
6] 16 17 o 1500
7] a7 18 o 1000 ~ Edit )
18] 1a 13 o 1200
9] 19 20 o 1300
20 20 21 ) 1500 Insert Delete
21 21 22 o 1000
22| 22 z3 o 1000
23| 23 24 o 2700 Copy
24| 24 25 o 1000
5| 25 26 o 1000
| 2 27 o 1000 Paste
7| 27 25 o 4400
5| 28 29 o 5000
23| 29 30 o 3000
30| 30 ! o 2000
Ell A 2 o 34N )

Appendix Figure C11 Branch data input window.



File Edit

Geometry : Worksheet Editor.

Node | Branch |

Geometry Filename :  [Di{Casestudy|CasePPN_DRY_RealTimelHD_SALT\100.0e0

_J] Fload Plain | Structure | Flow Direction

Height of Flood Wall (m) |10

Ho. |Mode[No.Pt)  ® he Bank |dx | Manning's -
1] 2113 | 300 1.2 a 0.04 Inset Mode | DeleteMods | Plt |

280 116 1 004

1060 08 1} ooz

3800 0.2 1} ooz

4280 -1.08 a 003

4440 24 a 003

5170 292 1} 0.03

5710 271 1} 003

5900 114 i 003 Cross-Section Picture

6060 | 02 | 0 | 003

9280 05 1] 003

10560 104 1 004

11300 1.2 1} 004

2 3 16 -100 gl 1} 004

480 105 1 004

1230 067 a 003

2120 01 1} 0.03

3000 0.2 1} 003

3100 2 1} 003

3200 269 a 003

W0 | 409 | 0 003 Bemarks

4170 29 1} 0oz

4340 | 248 a 003 Bank Inclex = 1 means this point is
4500 161 1} ooz tivet bank

4600 0.2 1] 003 Bank Index = 0 means this pointis
7460 | 033 g g3 not river bank,

5100 087 1} 0.03

9970 115 1 0.04

10550 13 1} 004 -

Appendix Figure C12 Node section data input window.

Geometry : Worksheet Editor

File Edit

i~ Flood Plain O ption
* Yes
Mo

Node | Branch| Nodesection

Insert Mode | Delete Nods

Geometry Filename :  |D:|Casestudy|CasePPN_DRY_RealTimelHD_SALT\100.0e0

Flood Plain Area-Elevation

No. | Mode [Index [ Mo.Pt [Elev.(mMsL)| Areatsqm) =

Help

SR
Dpen File

Copy

1 2 o
2 - o
a5 EleaFlﬁeNew
Flat 8. 5 4 0
5|6 | o
5] 7 | o
7] 8 | o
5] 3 | o
|| o Save
] 1| o
11 1z o
12| 13 | o Exit
13 14 o
14 15 o
5] 16 | o §
6] 17 | o [ Edit
7] 15 | o
18] 19 | o Insert | Delsts
18] @ | o
20| 21 o
o
&

23l =
Remarks

Index=0 means there iz no flood plain
Index=1 means there is flood plain.

MNo.Pt means number of poins of area-elevation
data

Paste

U

Appendix Figure C13 Floodplain data input window.
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File  Edit

Geometry Filename :  |p:{caseStudy|CasePPN_DRY_RealTime|HD_SALT|100.0e0

sl

Node ] Branch] MNodeSection ] Flood Plain \l Flow Directinn!
Structural Data
- Edit/Save Stuctural Dimension -
No|BranchMNo.| TR |Tywpe| a b c d = "
e S i i j | Show Dimension soe |
z 48 G| 1| 3|15 5
3 64 G| 1] 2| 6] 5] 3
[ [] G| 1] 1 & | B5 | 405
5 3 G | 1| 4 |12 [5%]3%
3 31 G| 1] 3|6 5]3
7 % G| 1] 5|6 [45] 3 . .
i m i 1 3 G B8 | 54 Show Structural Dimension
£l 1 G 1 2 & EB | 447
m| G| 1| 2 | & | B8 |43
n 145 G 1 2 & 4 2
:7 "7 [ 1 R | R? ,AA!Ll
Transition Sectional data Plat
- Up Stream Transition Down Stream Transition
DR e e e Y| Tran. Length | Loss Coel.| 7
1 12 0.025 o [t} o 58 o 1} 0 55
1} ) 0 2
20 ) 20 2
40 ) 40 2
E0 ) E0 2
a0 ) a0 2
100 ) 100 2
120 ) 120 2
180 ) 150 2
120 ) 180 2
200 =} 200 2

Help

Dpen File

Create New
ile

Save

Exit

Insert | Delete

LE
m

Copy

Paste

ud

Appendix Figure C14 Structural data input window.

Geometry : Worksheet Ei

Fils  Edit

Node ] Branch] NodeSection ] Flood Plain ] Structure E

Mo [Node No. | Direction Yalue
i [ 200
2| 3 300
3| 4 400

4| s 500
5| & 500
6] 7 700
7| & 800

8| 9 [ om0
9| 1000
0] 11 1100
il 1z 1200

12| 13 1300
B3] 1 1400
4] 15 1500
5] 18 1600
6] 17 1700
7] 18 1800
8] 19 1900
9] 20 2000
20| 21 2100
21| =z 2200
22| 23 2300
23| 2 2400
2| = 2500
25| 2 2600
| 2700
7| 2600
6| 2 2300
9] W 3000
0] 3l 3100
TN ) 3200

Geometry Filename :  |pi{CaseStudy}CasePPN_DRY_RealTime|HD_SALT|100.080

Remarks

Direction Value (DV) is a value defined at
node to specify flow direction.

Flow direction is from node which has
higher D% to node which has lower DY

If computed discharge (or velocity) has plus
sign. it means that computed flow direction
is the same as the direction of DV,

It computed discharge (or velocity) has
minus sign, it means that camputed flow
direction is opposit to the direction of D%

ol

Help

Dpen File

Create New
ile

Save

Exit

Insert | Delete

LE
P

Copy

Paste

ud

Appendix Figure C15 Flow direction data input window.
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Gate Operation Editor

Gate Operation FileName :

Tab1 |

[D-ACaseStudy'CasePPN_DR'Y_RealTimetHD_GALT 100 aop

-Gate Operation Data

‘ Insert Giate Delete Gate 1‘

Gate at Branch No. 12

Open File

‘ Help
Create New
File

. ~Type of Contrel
Ma. |Branch Mo, | Gate Mame a | b | c |MosfData 7 Wiater Level 1 (W]
L L Ll i i & Time(T)
2 48 [ Th|- 1
7] 64 G Th|- 1 1 Discharge ()
i 5 Tinl-1 1  ater Level 2 (W)
5 75 G T|h |- 1
6 a1 (<] T|h|- 1 1 Time -Water Level [T2w)
7 95 G T h |- 1
8 111 G T h|- 1
E] 121 G T h|- 1
0] 131 G T h|- 1 3
1 145 = T h - 1 Control By Time
e o157 & Tihl- 1 it o Time s#h/d) h
13] 182 s T h |- 1
14| 189 s T h |- 1
15| 195 s T h|- 1
Mo. of Data Paint: 1

i o = s ) 0. of Data Points Save
17| 2o ] T|h|- 1 & Range | Gate Opening
18] =219 3 T[h |- 1 ° TFom | 1o | [m)
19| 244 5 T h |- 1 T 1 i]

252 G T h 1

Unit of Range = Unit of Time

Exit

|
C
i

- Edit

Inseit | Delete

i
i

g

Copy

Paste

Appendix Figure C16

Gate operation data input window.

per Boundary and Latteral Discharge Editor FX

Upper Boundary and Latteral |D\CaseStudy\CasePPN_DRY_RealTime\B oundan&Lload\ 24032005 PPH.| Hel |
Discharge Filename : _,__E_p__! |
‘ Time Interval of Data [Sec) : I3EUU MNumber fo Data: 48 |

Node and Pattern No. Hydrograph Pattern (m*3/sec)

Mo. | Mode | Hydro, Pattern -‘ Patt.Mo | Patt.Mo.| Patt Mo. | Patt Mo, | Patt Mo. | Patt Mo, | Pat = Lreate New File

1 2 1 Time Mo, 1 10 21 28 A 7 :

2 ] 1 1 1] 0g | .m7 | .on 042 | 036 r -

3 4 1 5 a 018 m7 021 042 036 C _—

4 5 1 <) 1] 0g | .m7 | .on 042 | 036 r

8| B 1 4 a 018 m7 021 042 036 C Save

E 7 1 i 1] 0g | .m7 | .on 042 | 036 r

7 a 1 B a 018 m7 021 042 036 C i

2 ] 1 % 1] 0g | .m7 | .on 042 | 036 C Exit

5 10 1] 8 a 018 m7 021 042 036 C

ol n 1 3 1] 0g | .m7 | .on 042 | 036 r

e 1 10 i 018 | 017 | 021 | 042 | 0% | € Edit

2] 13 1 1 1] 0g | .m7 | .on 042 | 036 [

3] 14 1 % 8

4| 15 1 0 Insert | Delete

6 G 1 | _ Gaph || Row | Row

B 17 1 :

17 18 1

18| 19 1

Insert | Delete

Aol 20 1 Col Col

| A 21

Al 2 1

2| 2 1

23| 24 1 Copy

24| 28 1

& 26 1 -

4 ! ! R ‘“‘l Paste

255

Appendix Figure C17 Upper boundary and lateral discharge data input window.



Lower Boundary Filename :

]D.\CasaSlud}l\CasEF’F’NfD RY_RealTime\Boundayblo

Help

Time Interval of Data [Sec]: (3500

Murnber of Data: 48

»

= Mode Mo. | Mode Mo Mode Mo, [ Mads Mo, | Node Mo, | Node Mo, [Mode Mo,
Time No. 1 652 7z 76 84 134 160
i 071 232 222 242 .259 071 071
2 209 121 282 285 282 .209 209
3 .309 -.019 .251 .23 .209 .309 309
4 335 -162 151 Az 088 335 335
S .283 -.282 016 -0z -.056 253 253
] 119 -.359 -.129 -.163 -.195 119 119
T -4 -387 -.256 -282 -, 306 -0 -.04
8 -.195 -372 -.345 -.36 -.372 -.195 -.155
9 -.318 -.329 -.385 -.388 -.389 -318 -.318
10 -.391 -.28 -.368 =373 -.365 =391 -.391
11 -4 -.246 =342 -33 -.318 -4l -4l
12 -.304 -.241 -.292 -.261 -.271 -.304 -. 304
13 -.332 -27 -.253 =247 -i243 -332 -332

|+

Dpen File

Lreate Mew File

Save

uji 1

Exit

m
B

Insert | Delete
Row Row

Insert | Delete
Col Col

Copy

Paste

i

Appendix Figure C18 Lower boundary data input window.

on and Time Data Editor

i

Time Data
Initial Condition FileName :
Initial Discharge [m*3/s)

Ma. |Branch Mo. |Disc.fcms. )
i 1 102.25
2 2 51,95
3 3 58.76
4 4 51.99
S S 44,95
] ] 36.04
7 7 26,74
g g 16.63
Ll El 13.87
10 i0 376
i1 11 1.3
12 12 o
13 13 o
14 14 01
15 15 1.568
18 16 1.57
17 17 1.56
18 18 1.55
it 19 17
20 z0 1.66
21 21 1.56
2z 2z 1.75
23 23 1.76
24 24 1.85
25 25 1.93
26 26 214
27 27 2R7

]D \CazeStudytCazePPM_DRY_RealTimehHD_SALT410g.int

Initial Water Level (m MSL]

Made Mo, |WL.(m.msI)

-.B232

Help

Dpen File

Save
. Exit

Create New
File

Edit

Insert| Delete

Copy
Paste

Appendix Figure C19 Initial condition data input window.
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& |nitial Condition and Time Data Editor

TimeData | L Initial Condition ]

Time Data Button

w Open File

Create
Mew File

Save ‘ Exit

-Time Data

-Time Data Filename

-Time Step and Total Runtime

Total Runtirme (hr)

Starting Time and Date
Time [O'Clock] Date Month

fo— [ 5

|D.\CaseSludy\CasePPN7D RY_RealTime"HD_SALT%10g.tim

Time Step of Hydrodynamic Model (sec)  [3600

—

Time Step of Water Quality Model (sec) E0

Year

2005

Appendix Figure C20 Time data input window.
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The input data requirement for salinity model contain details of node, time

step, boundary condition, initial condition, and diffusion coefficient as shown in

Appendix Figures C21 to C24. The input data requirement for BOD/DO model

contain details of node, time step, boundary condition, initial condition, diffusion

coefficient, waste load, and water quality parameters as shown in Appendix Figures

C25 to C30.



Water Quali
File Edit

: Worksheet Editor

Water Quality Filename : [0:iCaseStudy\CasePPN_DRY_RealTimeiHD_SALT|10g.5al

Mode snd Tme Step | Boundary Con, | Initial Con. | Diffusion Coef, |

~ Time Step Node Data

-Node Type
Node| Type P

MNode Type 0 is commen node

Timestep E0

(sec)

MNode Type 1 s junction node

Mode Type 2 is boundary node

=
=
wlalolo|=|al=|al=|a]a|o|=|ala|alo|~|a|=|a]a|o|alo|a|m

X

SAL

Exit

- Edit

Insert | Delete

i
i

Copy

Paste

a1

Help

258

Appendix Figure C21 Node and time step data input window for salinity model.

Water y : Worksheet Editor
File Edit
Water Quality Filename : [0:iCaseStudy\CassPPN_DRY_RealTimeiHD_SALT!|10g.sal
Node and Time Step | Initial Con. | Diffusion Coef, |
Boundary Condition ~Number of Boundary Node | Time Interval of Data -
Insert Col. | Delete Col | == {1 5] e
— | saL|saL | saL | saL |saL |- i -
Mode | 1 | 43 [ e52| 72 | 76
Tvpe | § € ki H 5
1 | 3. 350 asless
35 35 | 3 35
3 | a8 o) | L R
4 | a8 Yok || e
5 | 38 35 35 35
6 | a5 = R S
7 | 3 = R S
g 35 35 | 3 35
£l 35 FE | e e
10 | a5 35 38 35
11 | 35 B | SRR
12 | 35 = R S
13 | 35 = R S
14 | 35 350 a5l
15 | &5 35 | 3 35
16 | 35 o) | L R
17 | a5 35 38 35
18 | a5 35 35 35
19 | 35 = R S
20 | 35 = R S
21 | 35 350 a5l
22 | 35 o) | L R
73 | @ we Las el ~
4 3

)

- Edit

Insert | Delete

i

Copy

Paste

Help

]

Appendix Figure C22 Boundary condition data input window for salinity model.



= Water : Worksheet Editor
File Edit
Water Quality Filename : |b:\Casestudy\CasePPN_DRY_RealTime\HD_SALT\L0g.sal
Node and Time Step ! Boundary Con. letigl;orl." E Diffusion Coef. |
Initial Condition
Mo, | Mode | SAL
1 1] 35
el 2 |32
3| 3 | 30
4| 4 | 28
5| 5 | 2
6 | 6 | 24
il v |z
8| & | 20
9| 9| 18
10| 10| 15
1| 1| o
1z 12| 5
13 13| 0
4] 14| 0
15| 15| 0
16| 16| 0
17|17 ]| 0
1| 18| 0
19] 19 0
20| 20| 0
2|z | o
22|z | 0
23| z3 | @
24| 74 | @
25| 25 | @
26| 26 | 0
27| zr | @
26| 28| 0 -

SAL

Open File

259

Appendix Figure C23 Initial condition data input window for salinity model.

& Water Quality : Worksheet Editor:

File Edit
Water Quality Filename : |0;iCaseStudylCasePPN_DRY_RealTimeiHD_SALT|10.sal
Node and Time Step ! Boundary Con. I Initial Con. !
Diffusion Coefficient (m*2/s)
No. |Mode | SAL
1 1| 40
z | z | 40
3] 3 | 40
4| 4 | 40
5| 5 | 40
6| & | 40
7] 7| 4w
8 | & | 40
9| 9 | 40
10] 10| 40
1] 1| 40
12 ] 12 | 40
13 | 13 | 40
14 | 14 | 40
15 | 15 | 40
16 | 16 | 40
17 17 40
18 18 40
13 19 40
20 | 20 40
21| 21 | 40
2z | 7z | 40
23| 23 | 40
24 | 24 40
25 | 25 40
26 | 26 40
27 | 27 | 40
26 | 78 | 40
23 | 29 | 40
an | oan | oan 3

SAL

Save
Exit
dit

Insert | Delete

i
i

Copy

Paste

4l

Help ‘

Appendix Figure C24 Diffusion coefficient data input window for salinity model.
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File Edit

Hode and Time Step

 Time Step
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Water Quality Filename : [b:{CaseStudy|CasePP_DRY_RealTimelHD_BODY10g.bod

] Boundary Con. | Initial Con. | Diffusion Coef. | Load | Parameters

[

Node Data

Ho. |Node| T

]

e

%)
o
=lalzlz|=|=l=|=|=|a|=|=|=|=|=|=|=|= |2 |- |=|=|=|=|=|= |~

Node Type

-Node Type
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1 g junction node
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BOD/DO

[

Exit

- Edit

Insert | Delete

Copy

Paste

Help

a1

260

Appendix Figure C25 Node and time step data input window for BOD/DO model.

Water Qu
File Edit

Node and Time Step

Water Quality Filename :

Worksheet Editor

Boundary Condition

(CaseStudy\CasePPN_DRY_RealTimeHD_BODY10g.bod

Initial Con. ] Diffusion Coef. ] Load

Number of Boundary Node

Insert Col. | Delete Col | [
- BOD | DO | BOD | DO | BOD -~
Mods 43 43 | 652

1 1
Type 5 5 H H H
1 o 6 | 285] 4 il
2 0 & 28 4 0
3 0 & 28 4 0
4 0 6 28| 4 0o
S o 6 265 4 il
& o 6 | 285] 4 o
7 o &6 | 285] 4 o
g o 6 | 285] 4 Ll
9 0 & 28 4 0
| 0 & 28 4 0O
11 0 6 285 4 0
12 o 6 265 4 il
13 o 6 | 285] 4 o
14 o &6 | 285] 4 o
15 o 6 | 285] 4 n
16 | 0 & 28| 4 0
17 | 0 & 285 4 0
18 | 0 6 28| 4 0
13 o 6 265 4 il
20 o 6 | 285] 4 o
21 o &6 | 285] 4 n
a8 41 D
o 2] 4 0

1 Parameters ]

Time Interval of Data

Time Interval of | 2500

Data [Sec)

HNurber of Data -

)

BOD/DO

|

|
Save

Exit

Edit

Insert | Delete

i
i

Copy

Paste

e

Help

Appendix Figure C26

Boundary condition data input window for BOD/DO model.
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= Water Quali
File Edit

: Worksheet Editor: El

Water Quality Filename : |\ CaseStudy|CasePPA_DRY_RealTimeiHD_BODY10g,bad

Node and Time Step ] Boundary Con, |_ |J Diffusion Coef. ] Load ] Parameters
Initial Condition
No. |Mode | BOD | DO 8 «
1 1 1 ]
2 ) 5.5
3 3 000z 5
Eh 4 |10004| 3.5
s S 1999 2.5
& & 000z 2
7 7 9995 2
8| 8| 2] = Save
9 9 2 2
10 10 2 3
1] |z 2 i
1z 12| 2z | 2 Exit
13 13 2 2
Lh 3 14 2 2
15 15| 2| 2 Edit
16 16 2 3
i; :; 2 2 Insert | Delete
19 13 2[00
20 20 2 [19990
71 | 71 000z 9995 Copy
22 22 19997 4
23 | 23 2
24 | 24 19990 4 Paste
25 | 25 0002 4
26 | 26 [0004| 4
27 27 |225) 4
28 28 |19995) 4 ﬂ
Help

Appendix Figure C27 Initial condition data input window for BOD/DO model.

Water Quality : Worksheet Editor rgl

File Edit

Water Quality Filename : |0\ CaseStudy|CasePPN_DRY_RealTimelHD_BODY10g bod

Node and Time Step | Boundary Con. | Initial Con, | DFfusion Coef. || Load | Parameters |i

Diffusion Coefficient (m*2/s)

Mo, [Wods | BOD | DO

1| 1 | 50|50
2| 2z | s0|s0
HEEAE
4 | 4 | s |25
5 | 5[ 25 |2
6 | 6 | 25 |25
RS
& | 8 | 25 |25 Save

Exit

15| 15 [ 25 | 25 Edit

Insert | Delete

=] b=}
==
s
0|
fare
g

21 |21 | 25 | =5 Copy

Paste
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S
B
]
i
L AL ]
i
LA ]

29 29 25 25 Help

Appendix Figure C28 Diffusion coefficient data input window for BOD/DO model.
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: Worksheet Editor.

File Edit

Water Quality Filename : [0:iCasestudy\CasePPN_DRY_RealTimelHD_BODY10g.bod

w
9]
=
o
O

Load Data of BOD/DO

~Number of Loaded Node ———————— LnseFls
Insert Col. Delete Col. | ‘ ‘
: LCreate New
Mo | BOD | DO | Q [BOD [ DO | G |BOD| DO | O ~Number and Time Interval of data — File
5 E 7
1 450 1} 0| 450 a 0| va0 a a 5
= | 0| 0 ol 70 o a Time Interval of Data (sec) | 3600

MNumber of Data - Save

]

~Definiions —— ——— Exit

BOD = Discharged BOD (Kg/day)
DO = Discharged DO (ppt)

Q = Discharge of Waste Water (m*3/s)

Insert | Delete

LE
i |

Copy

Paste

el

Help ‘

Appendix Figure C29 Waste load data input window for BOD/DO model.

y : Worksheet Editor

File  Edit
Water Quality Filename : [D;\CaseStudy!CasePPN_DRY_RealTime}HD_BOD10g.bod BOD IDO
Node and Time Step I Boundary Enn.l Initial Con. I Diffusion Coef, l Load
Parameter of BOD/DO
DOpen File
o [Mode | K1 | k3 | 50D | kz -Parameter Constance
1 1 030 a 04
H 2 |03 0 il 04 Temperature ('C) 30 Create Hew
3| a3 |03 0| 0 | .4 "~ File
4| 4 |03 0| 0 | .04 =
< 50 08 DO Saturation { ppm B L]
6| 6 |03 0| 0 | .04
7 7 03| 0 a 04
6| 8 3|0 0 | M - Definitions Sare
9| 9 |03 0| 0 | .04
10| 10 03] 0| o | .04 _ :
a0 ol o o k1 = Decaying Rate (/day) ]
12| 1z |03 0 0 | m <3 = Setling Rate (/day) Exit
13 13 03] 0 a 04 = w
Wl 1+ ol o Tl o 50D = Sediment Dwygen Demand (gm/m*2/day)
15| 15 | .03 o 0 | .04 K2 = Reaeration Rate [/ day) ~ Edit
16| 16 | 03] 0 | 0 | .04
17 17 (03| 0| o | o4
18| 18 | .03 0 o 01 Insert | Delete
19| 19 o3| 0| 0 | 4
20| 20 | 03] @ a 04
zi| 2t o3| 0| o | .4 Copy
22| 2z | 03] 0 a 04
23| 23 | 03| 0 | 0 | .4
24| 24 | 03| 0 | 0 | .04 Paste
25| 25 | 03| 0| 0 | .04
26| 26 | 03| 0| 0 | .04
27| 27 |03 0 a 04
28| 28 | .03 0 a 04
23l 22 [nasl n n | .n4 bl

Appendix Figure C30 Water quality’s parameters data input window for
BOD/DO model.
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After feeding the several input data for hydrodynamic and water quality
models (water quality model used herein are salinity and BOD/DO models), they are
merged to became three files: ‘Input.DAT’, ‘Input.SAL’, and ‘Input.BOD’. These
three merged files are used as input files for hydrodynamic, salinity, and BOD/DO
models, respectively. The output data of CoastalGate model are written in a text file
(Results.DAT), which consist of data of DE’ parameters, weighting factor, state

variables, gate opening, satisfaction function value, and time taken.



