The Study on Integrated Basin Management Mejerda Inundation Analysis Model

Focused on Flood Control in Mejerda River Explanation Note Annex1: MIKE11 Tutorial Mejerda

ANNEX 1: MIKE1l TUTORIAL FOR THE MEJERDA MODEL
USERS

AN1.0 Introduction

This annex was prepared as an introduction of building the 1-D (MIKE1l) Mejerda
Model for the users who are not familiar with the MIKE software. For the Mejerda
Model, one 1-D unsteady hydraulic analysis model was built using MIKE1l. The
following figure schematically shows an example of a MIKE11 model and its required
inputs.
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Figure AN1.1: Example of MIKE11 Model (Mejerda, Upstream of Sidi Salem Dam)

The major inputs for the 1-D inundation analysis model are data regarding river channel
alignment (coordinates), cross sections, bed resistance, inflow hydrographs, downstream
water levels, simulation time steps and other hydraulic parameters. One MIKE11 model
applied to the Mejerda basin consists of the following input and simulation files, which
acquire these required data. (See Part Il of the Explanation Note on Inundation Analysis
Model for the Mejerda River BPasin)
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Mejerda Inundation Analysis Model
Explanation Note Annex1: MIKE11 Tutorial Mejerda

Network Data
(**.nwk11)

Simulation Data ||
(**.sim11) ||

Cross Section Data
(**.xns11)

Boundary/ Inflow
] Data
(**.bnd11)

Hydrographs, Water Levels
(Time seriese data)
(**.dfs0)

Hydraulic (HD)
— Parameters
(**.hd11)

Note : (**.sim11) etc. : File extension name

Source :  Study Team

Figure AN1.2: Overall Structure of MIKE11 Model for Mejerda Model

This annex describes basic methodologies of the following work items of MIKE11
modelling, referring to a simple sample model with nine cross sections. (Files for this

example were provided to the trainees during the training (in the folder “Example
M11_ Mejerda_byJICA Team™).) These items are listed in order of the actual procedure

of modelling.
1. Preparing time series file (**.dfs0)
2. Preparing network file (**.nwk11)
3. Preparing cross section file (**.xnsll)
4. Preparing HD (hydrodynamic) file  (**.hd11)
5. Preparing boundary file (Empty file) (**.bnd11)
6. Preparing simulation file (**.sim11)
7. Inputting boundary data (**.bnd11)
8. Simulation (**.sim11)
9. Viewing result file (**.resll)
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Source : MIKE11 Network window, Network File prepared by the Study Team

Figure AN1.3:

Channel Alignment of a sample model used in this Annex (Network Editor)
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Focused on Flood Control in Mejerda River Explanation Note Annex1: MIKE11 Tutorial Mejerda

Box AN1.1: NOTE for French Operating System (Windows) Users

If unknown strange errors are observed, changing the numbering system might improve the
situation.

Apoint [ . ], not a comma [, ], is suggested to be used as a decimal point in the operating system.
(For instance, one thousand five hundred should be expressed like 1500.0 not like 1500,0 .)

How to change or confirm the numbering system:

[Control Panel] — [Region and Language] — Change setting only of the numbering system or Change
language selection to “English (UK)”

(“English (UK)” is more convenient than “English (US)”, because it applies a 24 hour system for
showing hours, while “English (US)” employs a 12 hour system with a.m./p.m..)
= |
Box AN1.2: Note Regarding Inputting Data of MIKE11

Users should keep the following issues in mind when modelling MIKE11.
e Branch Name (River Name), Topo ID and Chainage in Cross Section (xns11) and Network
(nwk11) Files should be exactly the same.

AN1.1 Preparing Time Series File
(1) File extension : *.dfs0

(2) Example of time series data :
< Hourly inflow discharge data at Ghardimaou and other gauging stations (hydrograph)
(3) Procedure :

Prepare an excel file — Make a dfs0 file — Copy data in excel file to dfs0 file

(i)  Prepare an excel file

A B (o B
1 .
5 Hischargs fradis) 1st column : Time (hourly)
3 Tirne Ghadimaol Jendouba Bou Salem o
s e = 2nd column - ; Hourly Data
5 2003440 8:00 3.0
& 2003440 2:00 2.0
7 2003410 10:00 3.0
o 200341411 8:00 400.0
a0 [ 2003141 200 a57/6.0 186
3 20031411 10:00 736.0 37
qe | 2003441 11:00 9280 8]
33 20031411 12:00 1080.0 331
m 2003441 13:00 1070.0 105
35 | 20031411 14:00 1030.0 481 138
L=T-3 NN M AS-00 ANan n o4 400

(i) Make a dfs0 file
[All Program] - [MIKE BY DHI] - [MIKE11] — [MIKE11]
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Mejerda Inundation Analysis Model
Explanation Note Annex1: MIKE11 Tutorial Mejerda
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Title:

dgierda Up

Az [nformation

Auiz Type: E quidiztant Calendar Axis
Start Time: "2005/01/10 07:00:00
Time Step: | 0| [days]

| Cancel

Select “Equidistant Calendar Axis”

Starting time of the excel data

~ 91 0000 Thourniin:ze

[ 0.000| [fraction of zec.]
Mo, of Timeste

Item Infarmation

The number of lines in the excel data

Type

1C

Ghardimaou |

ischarge Correction
Dizcharege Simulated
Dizcharge

Dizperzion cosfficient
Dizpersion Coefficient
Dizperzion factor
Dlizpersion Welocity Factor

Select “Discharge”

& ; D_i_spers Tty :

Ihzert ] [ Append ] [_ Delete J

|

|tem Filtering...
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Save “**.dfs0” file in an appropriate folder

(iii) Copy data in excel file to dfs0 file

el A o T T |

i |

ol Discharge (m3/g)

3 Tirme |Ghadimanu Jendoubs Bou Sale

a4 20034110 7:00 30

5 20034140 8:00 3[1

G 20034110 3:.00 3.0

7 20031410 10:00 @

5 20031410 11:00 M
1113 20032425 12:00 | Select a range of data cells
1114 2003/2/25 13:00 to be copied to dfs0 file
1115 200372525 14:00 7
11185 2003/2/25 15:00 723 I
1147

2 | Execute “Copy” (ctrl + C) command on excel

B MK Pevn — (151 - Ml el Sl
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= - —
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m:r:j indiits [ i .ﬁnr.-s-':ni ————3———————————|
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Source :  Study Team

AN1.2 Preparing Network File
(1) File extension : *.nwk11l

(2) Major information contained in a network file :

* River name
« Coordinates of cross section locations
e Chainage (Distances of cross sections from the upstream end)

(3) Procedure:

Prepare an excel file and text file— Make a nwk11 file — Import text file data to nwk11
file and input other necessary data on nwk11 file

(i)  Prepare an excel file and text file

Prepare an excel file based on topographic survey result like below.
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i These columns are used for network data, and |
' should be in this order i

T —
- Y
| S Bl 1 23 15 E Check : 0 (zero) should
| 12 Coordimate River Mame Distance b
2 | No w v fcuml m A e at upstream end.
3 | Up-3489 4493318 4033723|MEJERDA-up 0
4 | Up-348 4.49780@10339_% MEJERDA-up 61721
5 | Up-347 450301 1 4033 QMEJERDA-Up 1019.24
8 | Up-346 45DBBEE§;‘;aHQe 48672
7 | Up-345 450234 g78.42) \ 2 . ”
R (L D493 B1 Execute “Copy” (ctrl + C)
9 | Up343 | 4502928 4034801 |MEJERDA up 3016.11 command on excel
10 | Up-342 450752 6 4034772|MEJERDA-up 355778
11 | Up-341 450962 A_4035306|MEJERDA-up 448537
12 <, = 2, >
e mmmm—a [ F------- 1 P
i Coordinate at the | | Cumulated distance |
' centre of Cross i 1 from upstream end
I !
I !

section !

ol ¥

£ Mormurk prcel sample 1x1

T AR ST B AT 0 Open a new notepad file

4493318 4033723 MEJERDA- o 0

4497007 4033900,3 LA 517.21 | Y

4303012 40333186 MEJERD - e 101924 | Execute “Paste” (ctrl + V) command
4506888 4024108, 7 MEJERDA -1 1485, 72

5'.‘-'1‘2‘36._3 4024220.5 MeJERDA - 1878.42

4499637 4034548, MEJERDA -0 2433.81

450052 6 4024801 MEJERDA-ig 3016. 11~ _

450752 .6 4034771 .6 MEERIA - LT D S

&50a67 9 A03R305_& VEJERTM- 100 e T

Don't worry even if data
don't line up a tandem.

Save “**.txt” file in an appropriate folder
(i) Make a nwk11 file
[All Program] — [MIKE BY DHI] - [MIKE11] - [MIKE11]

=3 Hawm Tiiln
Tepes:
@_H.F-[ Lo
£ WEE 3 {
3 MIKE 28/ Fagrated Mod
|TRAGE E E
[r—r
= y MIKE FLOOD
Mame £ MEE EHE Bousdy  BIL Pararbers, HD Pararsbers
Dene Condii,, Lirn1) {hdaid ; DpeLrsants
MIEE 1§ plesVHIVE_
el x ® B P
Hosidard] o im ey finn
FlooefPiard H0 Patameters ST Parameters IT Pansters plir WPk D
Donegaiial T fETi i s ¥y Do
Turtisgay Y
nand — ] - -— Al T T
HIEE 11 - 10 mucelirg 5o e ey arad charchs @
=)=
....... s )
L] ¥
inatal numples.. [ Wew Propet | [ gpan Progect | [ Dutete Proest|
Heate W Trachr
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Mejerda Inundation Analysis Model
Explanation Note Annex1: MIKE11 Tutorial Mejerda

Area Coordinates

Geoeraphical Area Goordinates

Lower lett comeg

Cancel

Upper right cor Help |
Wap Projection 2 Select
Tine: UTM_Cemae _ UTM_Carthage
Coordinate for Mejerda upstream model I
X Y
Lower left corner 446000 4025000
Upper right corner 520000 4060000

(iii) Import text file data to nwk11 file and input other necessary data on nwk11 file

[File] — [Import] — [Point and Branch Data from Point-Branch ASCII File...]

Select “meter” for unit

Select the **.txt file created in (i)

Save “**.nwk11” file in an appropriate folder

[File] — [Import] — [Point and Branch Data from Point-Branch ASCII File...]

2= MIKE Zero — [Net1:2 - M

+ Information in this view are filled automatically based on the imported text @

P Eis Edit View Nework | fil€, €XCept for “Topo ID” = e
== B gt mmmmm oo oo
Owerview / \ Q
1 3 4
i Netrk & u Upstr. Ch. Downztr Ch Soilewsiagtion  Mazimum
I | [44e537 (10000 7@ v|
e o} AR ) A Qi J
Routing 1
Runoft/” 'lmdwater links Connections EdiF Link-Cr s e
.G oo ___ ) PIN_amle _Ehaiﬂage_ . E SR
Network " Ulpsheai) — Confirm this is Confirm this is
Branches E Desstizan (— “ Positive “ “ Regular “
S ——— Type
“ 2007—1 ) [Topo ID | Upstr. Ch. Dovg;ls-tr. Di‘r:tl;::ion Maxél;lum Branch Type U:_“
T JMEJERDA-OTZU07 a 4485.37 Positive _ [10000 Reeular
< :
Ready = 43147208 v = 9822335 Select Ohjects
AN1.3 Preparing Cross Section File
(1) File extension : *.xns1l
(2) Major information contained in a cross section file :
* River name
e Cross section ID
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The Study on Integrated Basin Management
Focused on Flood Control in Mejerda River

Mejerda Inundation Analysis Model
Explanation Note Annex1: MIKE11 Tutorial Mejerda

¢ Chainage (Distances of cross sections from the upstream end)

e Cross section shapes (X, Y)
* Roughness coefficient

©)

Procedure :

Prepare an excel file — Make an xnsll file — Input data on the xns1l file including
copying data in the excel file to the xns11 file

(i)

Prepare an excel file

Prepare an excel file based on topographic survey result like below (one example).

' MIKE11 and should be in this order. | Achart like this in the excel !
]
oAy ' 1 file is useful for checking |
RN © L = O ) i
1 | CSMo 349 I data. e
21 : 202 e mmemmn S L
3 1% ¥ r— | i P
4 | 8584 200 1232 \ [ LU
5| 7aE3  2o0s8 L2 : 7
& 7621 2008 138 -
| 712t 2008 194 x\-\ | N’/
| & | -B331 20084 192 w
g | 8331 200.9 PR T, i . ]
1o | BOE2 20097 ' ! .
11| -55E2 201.090_ _ . XandYofcross p 40 20 o 20 40 B0 &0 100
(12| -s548 199 " !
s | eoms amzsl ) Section :
|56 | B721 2007 b !
57 7373 20051
(ii) Make an xns11 file
[All Program] — [MIKE BY DHI] - [MIKE11] - [MIKE11]
Cross Section File
(-xns11)

wwidhon e eteark
{.am11) { rekt 1)
L3 MEE 23173 Feogratad Mo
LITPAE E E
MIEE FLOOD
Hama = MEE EHE Boutsley  BR Paamebeors HD Paxrameles
re Conelli, Lt (a1 [hecs tuaricd
HELIIE pkesWHIE _
b Al i ﬁ i i briw iPe, Deet
Hxskd] i irey e
Flenniiard A Paiameters 5T Farameters TT Foramsters plie WAy Do
Donegaifia) {.adlL} [=il} LRET) oo Wy o
Turthslay ot WREy Dipac
Sared e | -_ E—-J ¥ ey e
HITE 11 - 10 el e fie rrvees ared charneh, @
(C= )=
L1 *
[ westak Crampins.. | Wew Projst | [ awanProme | | ubess Projes
Ready Ka Teachrs

Save “** xnsl1l” file in an appropriate folder

(iii)

Input data on the xns11 file including copying data in the excel file to the xns11 file
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Mejerda Inundation Analysis Model
Explanation Note Annex1: MIKE11 Tutorial Mejerda

2 -
Del  BE TN River Name: MEJERDA-up
Rl — o] Topo ID: 2007_1
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Laener, Tops Bachs Tipe .
the upstream end) for each cross section)
Lo i, ]
= ¥
Lok The above three items should be the exactly same to
4 s the information in the network file.
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Trarerenal Dutabnsnm ;:
Neunwes 1pe 0En I
| E I | E
[IL5VE ]
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LEEE| 0.2 f
g | 633 2009 : w
0| 0Bz 2mg s | :
11 5562 201.09 Ao0 80 60 .40 20 o 20 40 &0 80 100
12 B546 19972
55 | EOEE 20075 Execute “Copy” (ctrl + C) command on excel B
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57 7373 20061
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W Fs Ei
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Mejerda Inundation Analysis Model
Explanation Note Annex1: MIKE11 Tutorial Mejerda

B WIKE Fain - (052007 Majlp demo, ol | ]
W Bk B0 e Crosc-Gectons  Gettres B (o - - - - oo == T
Ded & W@ 7w , Cross section shape is .
[Tp— Trea s Shown here. EERDAup - 2007_1 - 0okt
[MEIERE | {0ty npa h Tk 0 oen
Sputem Tt Aohafyps = ~°°°°7° TEm - T T TS~ ; | t
| Dpen s | Eftectn Arna. Hychaibe Fadu =l [0 [~~
Coovinsies 1= = === S s - -~ ooyl Wedel ol
sy = 1 X and Y data in excel [zt
La . 1 *
R | are copied on these i""""™ FO048
i1 columns. !
mnilarce s ¥ | ommm--mm==- 0047
Tinrjvesiadl Destidnifao h_q.:-m-'loqm:nr\— :'ﬁlbn s b
Hgsetarcs s | el dwngs n fughh e | 1105 Lol (D0 Lo ;n
o e H I
" F e
BT [ E i
WM Ui oo 2
146677 RIP=3d3 [
nme | ran
; b
wan UP-3£3 0043
T
MIER RiP=Z41 L
Foos
0041
£ ! s i e s |y
[ Symetvorsss peacmmed dats it Becian_| [ Vi ProcessedData. |
Gl Upddes casccind dila dimralcaly e | | i Y P (FEE | Q.o
Lipelsis Mlakars
Al L1
P ¥ Coronn pechon ¥ dain  |eber|
e —— et st B

B MIKE Fein - [O57007 Mejilp demo amnl] |

W Bl B M Qrots-Setins fptivgs. Wit [ Manning’s n: - =
DERSNa Nty Left high flow: 0.05 -
Topa Charage Dot pmcien] . . X
G)m | oty no =3 | Right high flow: 0.05 s D':w
e e bass | Low flow: 0.04 ﬂt
hfpen w | Effnetre Ama. Hydomie Raduy w >I
Cocrdn - =] FO0ds
(@™ ¥ [Taeek ]
5 199 s
Taghd
Nenilards mnds 1586 L aog
Tisnivemiad [
Presatorcn Typa ‘ a7 4 - 5
T R ; 196 - -rEn
i e T — 5 oo 2
o @ 2 ‘ .
BT [ 1! i - < & L
2 e Lo [T 175 | r s
}Tm”;; it L L — ¢r i |foow s
Ll i | Select position of Mark4 ! ‘
AN UP-38 B 40 190°E | Loz
FEmm (upae | (] -BORD] R |
s osn| B g " _
i, v Press “4” on keyboard Foos
1 (See (v) for brief
E HR1 ] . :I'.I[JH
L explanation of Marks)
[s#] Lymeturrse peacarted data -
[] Lipsciabr guscasmed dala automalealy =
Repeat for Mark 5 “""‘;‘“‘“‘"*f‘“'*
e on right bank i maihr B s B
Frab. B Trach e

Click “Insert Cross Section” and repeat the same procedures for all cross sections

[Cross-Sections] — [Apply to all Sections...]
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Focused on Flood Control in Mejerda River Explanation Note Annex1: MIKE11 Tutorial Mejerda

Settings to Apply in All Gross Sections rs_d
Raw Data - Radiuz Type Chainages
[] Changs Type Res| s H=dil [ Calculate

Faw Data - Datum

[[] Change Datum o ] e |
Fiaw D ata - Section Divide Faw Dats - =2 Data
[]Change [ Irevert left amd right side

Level of Divide |11

Flaw Data - Resistance [ Markers

[] Changs Transversal Distribution o

[] Change Resistance Type

[[]Changs Fesist. Value :__ '

[ Change Left high flow | ] — <

Right high flow | | i

Loy flaw :_ = !

Frocesspd Action To Be Done

[]Cha Check “Recompute All” @ [[] Update Zone Classification

FrocessEroram—Tromoer orTewer

[] Changs Mo of Levels i._-'

@ i D; E Cancel

(iv) Practice : How to change inputted data in all cross sections at the same time

[Cross-Sections] — [Apply to all Sections...]

Settings to Apply in All Cross Sections E|
Raw Data - Badius Type Chainages
[]Change Type safstarice Hadi [ Calculate

Raw Drata - Datun al WP, B O _,-

[1Change [ratum : | = — i =
Fiaw Data - Section Divide Input
Clehanas ~ | Left high flow: 0.055

Level of Divide | [

Right high flow: 0.055
Low flow: 0.045

Processed Data - Level Selection Method Action To Be Done

[1Changs Method 1 [ Update Zone Classification
Frocessed Data - Number of Levels [ Fiecompute &1
[1Change Mo of Levels |

C

(v) Memo : Function of Marks (See the software manuals for further details)
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0@ E ST aaesp @ ike i Va3 |
Forst o Tocs G Dion Mcsen D mow] — \EERDAUP . 2007_1.- 5133050 ;Ilﬁ""'“”ll I
MEIERDALE .‘l‘I:I'IT"I L -] WPane 154 2 X Bss
! i 54 : L
Sechen Tipe Frostirs Typse Dahm ] =
Dgen || Efeciive A Hycraulc Flacka | [0 w3 I 1) . S h“f
l‘.immalu Cowechizn ol = coor Muorphologesl Hodsl —
it ¥ ¥ Do (] Divede Bechion 152 These parts of a cross
Lk .
el P section are not used for
Righi s 151 . .
e ] simulation.
Fomert wn m rurdomrs — - = =~a 180 3---- 5=~ L oS —
—
Tranmeersal Ditstaion | HoghLoe Riw Strei % Lol bgh llowe?” 1098 wl H ¥ Fogsz
Mastince Tyrs Marwing's i W H‘HH'"V (F1s 28 ) _"i"f,?f_ {JIJ:L : 149 4 ' l—p
~ rﬂlmm:n r:'m Ll
o [ e 148 nost o
GOARTE | UP- O =
BIEATT | LP-. - & : : Z|
il s S £
BITEe | - [{—|-so0%0 160307 0SBl 00 =
BSEED | 18- I L T - Mark 4 t
EMGAD | U~ [ A T T e R ! % |
B2RTTIG | - A O 1) | N - — 5
Xonn | e 1ET0 150540 0S5 | ] |Left high flowchannel|_| Right high flow channel '!Hz
SMRET0 | UP- (8 [=Thanh] ey el ] \ -
BA0TID | U M) e D0ER Y [ i
ANETE | P~ [T |-156500 150740 oiss | \ H fi e
AT | (T8 |-Tovoen 1s0Bc0.  OOSEY_y : r
e | e L T Low flow channel 1 Lt
56127 | P 14 11060 15 MEG Y I IEEE S MRy U S T
ETOLAR | P~ [ |-lodhm Tsoia. 00
FMSTON | U= (18| -eaiion 1sa0es. OO | P OO, SRR W - irondy
BAMEN0 | L- [FF | Gi2el 79370 ODSAL___| =1
BMI04T | LP- TH ﬂg i) g:g.‘_ 2 E
BTE] | P L] 3 | — 1413 1
- MO T A0ES 0046
ﬂfﬂ f o 3;1-”:' ST TS TR I =
. 140
[ Symetrinn procadsnd duts [ Insert Esons Section._| | view Frocesed Dot | ]
Bl i S i ST ) L e e il

[_Update Moo | '_1-,!'“ 1.1:[| T T |11:1 ’ :':1:|
£ » Cro|l  Mark 2 [mister]
Fimicly wE=ZE My u AR (lowest)

AN1.4 Preparing HD (Hydrodynamic) File

——

(1) File extension : *.hd1l

(2) Major information contained in a cross section file :

e Initial conditions
« Additional output files

(3) Procedure :

Make an hd11 file — Input necessary information

(i) Make an hd11 file

[All Program] - [MIKE BY DHI] - [MIKE11] - [MIKE11]
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The Study on Integrated Basin Management Mejerda Inundation Analysis Model
Focused on Flood Control in Mejerda River Explanation Note Annex1: MIKE11 Tutorial Mejerda

B MIE feip - [Sarh Paeu]

T w
MIKE 11

C}:?Em R R O®

HD Parameters
(hd11)

- wwddhon R Erimk Secinm
5 MEE 3 | i) [} {.icne11)
3 MIKE 2843 Fengrated Mod
L UTPACE i
[y WIE FL0D
£ MEE EHE Bousdary B Par b D Par armebirs
Condl,, Liri) {3l  Doermari
plesVHIVE_
i & = e
Hll.lhlﬂ'- il Wy [
Flen il A Paiameters 5T Farameters TT Foramsters plie WAy Do
| Donegatia T fETi i sty Do
Turthsfay otin Ry Diont
Sagnd - b -—y il T T
HIEE 17 - a 1 muxieling sydem o e arsd channeh @
L] ¥
| ek cramping.. Herwe Projest | [ gwan Projest | | pubese Projes |

Heate o Trathrn

(if)  Input necessary information
[Initial] — Check “Water Depth” — Water depth : 1.5m
[Add. Output] — Check “Frude Number”
ANL15 Preparing Boundary File (Empty File)
(1) File extension : *.bnd11
(2) Procedure :

Make an empty bnd11 file — (Further procedures should be conducted after preparing a
simulation file. See Section AN1.7)

(i) Make an empty bnd11 file
[All Program] - [MIKE BY DHI] - [MIKE11] — [MIKE11]

EX MR feen - [Atarh Fagel

B, Pararvebers HD Paroreles
Derre I d.ird1] [ RN : Docurserts
HILL 1 L4 plesVHINE_
i & ® ® |[ro
Homnigard i Wy Dt
FlenPiard 40 Piameters 5T Parsmeters IT Pasmsters oo NPy Dot
| Donegsiii foadll} (=1} L.RE1] s Wty Do
Turthsay ot W [icac
Tanarell ] 1 —_— 0 Rroekinky Do

FEE 11 10 ey ddem b eevee s sl charreh, @

CYy =
-_——

L ¥
| neatan crampies... Mew Progeet | | gpan Progec |mnm_cl||

Heady T Hafoam
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The Study on Integrated Basin Management
Focused on Flood Control in Mejerda River

Mejerda Inundation Analysis Model
Explanation Note Annex1: MIKE11 Tutorial Mejerda

Save “**.bnd11” file in an appropriate folder
AN1.6 Preparing Simulation File

o

)

File extension : *sim11

Directories and names of input files
Simulation time step and period
Directories and names of a result file

@)

Make a sim11 file — Specify directories and
result information

(i)

Procedure :

Make a sim11 file

Major information contained in a network file :

names of input files — Input simulation and

[All Program] — [MIKE BY DHI] - [MIKE11] - [MIKE11]

% miGE feen - [Aaeh Paenl
= :
Dy = w7 . . .
" L | Simulation File
: .sim11l
3 MIKE 11 ( )
2 ) 3
-
< ¥ ] B
= serndoben JJ Brerr Fiegesrk Com Secienn
HEE 3 (8 1)) [T ] {11
3 WERE 2573 aograted Mot
3 LTPAE
i [ =5 O »x ® W
Mame 5 HHE EHE Bogeday B Pararvebers HO Parortles
Dema Corelll, (KL fdudai) | Cecursanks
HEEL 11 K jpies T
Ll i i ﬁ i fromiire, e
Foxn o] it Wby o
FlooPland A0 Paiamebers 5T Perameters T Paamsters ploe WPl D
Donegaifia fadll} [ETT L) o Wiy Do
Turthsiay ko WPby Do
e - - b # | roeiney oo
HIVE 11 - o 10 muelien sysdeen i revoes el charmoks @
T
_-
—
L *
natak Enumion.. | [ tew Progect | [ gpanproject | [ outets project |
feate o Trathrn

Check “Hydrodynamic”

| s
[l Zadimant mansport
Clicota

17] Haard st Pt

] Piccd Fevecant

] bt sazmitginn

Clka

% i lntpr

Select “U

nsteady”

Ve Temckig
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The Study on Integrated Basin Management
Focused on Flood Control in Mejerda River

Mejerda Inundation Analysis Model

Explanation Note Annex1: MIKE11 Tutorial Mejerda

Save “**.sim11” file in an appropriate folder

(i)

Specify directories and names of input files

22 MIKE Zero — [Plan U1 D20LL-Alt52.sim11]

il Edit ‘Wiew

“Input”

Input Files
T s ¥O0MIKE¥River 20074 Network 2007¥Mejerda L

Metwork. 3

200 PGS c200THGSE2007_MejUp_mi_PlanUT 20y ]
[30und_Plan_UT_020LL-Alt52¥Lip_St0pe_U1 020LL-AlG2bnd11 |

Crozz-sections

Boundary data

RR Parameters |

HD Parameters ?EZRL_JrﬂIrJupﬁn_a%D_DﬂI_K E_¥§D_M1 1 uE—_DES_ign¥ H D¥_M_e£U_|:u_.ht_:I1_1_ \

AD Parameters
ECOLab Param.

ST Parameters

FF Parameters

prepared input files:

DA Parameters

Ice Parameters

Specify file directories and names of the

HD' Results | * Network
RR Results C ¢ Cross-sections
* Boundary data
¢ HD Parameters
0% [ T
Feady Mo Tracking:

Input simulation and result information

(iii)

= MIKE Zero — [Plan U1 _020L1-Alt52 sim11]

® File Edit
D=E

Wiew  Window Help

&%

B B

[ ool it ( T ; s | Btart | Fixed time step, 10 sec

Simulation Period

Time step type

1xed time step

|

Period:

RR time

| [sso/mAe 70000 | [ (Apply Default

ST time step multiplier il

Initial Gorditions Simulation Start:

Hotstart filename

Simulation End:

2[5

11/01/2003 7:00:00
21/01/2003 7:00:00

B T —— — : :
ST [~ & Lie [ |
RR: | Select “Steady state” |LJ ! |
0 % = || -
Ready Mo Tracking
Nippon Koei Co.,Ltd. AN1-16 June 2008



The Study on Integrated Basin Management Mejerda Inundation Analysis Model
Focused on Flood Control in Mejerda River Explanation Note Annex1: MIKE11 Tutorial Mejerda

Up St0pel2 D20LL.sim11

_______________________ . Unit
| |Time step

Specify directory and name of result Storing Frequency
file to be stored. 360 Time step

File name: Res_MejUp_demo.res11

(iv) Input boundary data
See the next section
AN1.7 Inputting Boundary Data
(1) File extension : *.bnd11

(2) Data/information determined by the boundary file

e Chainage (location) and time series of boundary inflow/ water level
e Upstream boundary of the demo model: Hourly inflow discharge
» Downstream boundary of the demo model: Hourly water level

(3) Procedure :

Open network editor through sim11 file — Input boundary data

(i)  Open network editor through sim11 file

B MIKE Zore - [Plan U1 02001 - ARE2.2im11]

EEIR)

it

T e MK EV P 200 TWE btk SO TW s jrid s i sk 11 "
Cross-pdlons w20 THCEacO0TYCS 00T Majle mf Planll 2h-ahElamall | ] [ Eaa
Dowrdary dats Bound_Plan_ U1 _CE04L- Ams2lin Sies U1 B20LL-ANEZEedll | [

RR Pasmetins | el
HO Parsmeims ol AT MK EWE_ BT upe D g HEW MLkt | ) [ EA |
M Parametons = [CEda
ECTilab Faram ] [L.Eda
5T Paramaters | o |
FF Baramnters ) g

| | / ," . Cross sections look like this (a square and a i
Sy i _.-" line) , if there is no error in sim1l, nwkll and |
W I j\‘_—A- ---- . xnsi1 files. i
¥ =T ! . . . .
at":.- ' If cross sections on this view look just dots, |
e i check these input and simulation files. i
.l.h:’);. == = Iu",'U: = -.-'.r.-'“-‘--. : )
: oo e — — = m mm e
et + 8 BSEN o o NBAAPIL [P =
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The Study on Integrated Basin Management Mejerda Inundation Analysis Model
Focused on Flood Control in Mejerda River Explanation Note Annex1: MIKE11 Tutorial Mejerda

(ii) Input boundary data

B MIKF Foi — [k ol slirme nek1 1]

" Eile [da Aiew  Hatek  Lies  Deflrds  Window ko - B X
0w P& TN Qw8 Bk drdfe i rwmipid il b
Lintitled .
H P — R ———— L__&
i _..-- Downstream end i
= Ko
Right click on upstream end At
[Insert] — [Boundary] — [Hydro ;

Dynamic]
£0EA000
L3300 Ly
e .’-_-I vy [aleie W0 Paramwters ¢ Advection Disperoon Ty
1 i = AD Paramwters B Sediment Tramget
: Upstreamend | Zoom b BT Farsmmiors N ‘akdall Pl -
B - 4 ::'Imn?lﬂmm et — s o s »
M Mat Team Eﬂﬁ HEJERD A=y ch & 1 AUD) Peant 13 Fmbaict mF:.

This line automatically is
! added in bnd11 file

Tz = = —= \ -
.

= Boundary Descrlptlunf Boundary W[Branch NameEGhalnageEGhalnagerGate IDf Boundary ID}
Oy [MEJERDA-U | [ T |

Select “Open”
(for up- or downstream end)

Select “Inflow”
(for discharge)

[

|[F]Include HD calculation
|[|Ihclude AD boundaries

Mike 12

Data T)rpelTS T)rpe|
1 Dischares: [T5 File |

0 h] i€

_Ready w o= 44034071 v = 40337201 MEJERDA-up ch = 0 (UL
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The Study on Integrated Basin Management Mejerda Inundation Analysis Model
Focused on Flood Control in Mejerda River Explanation Note Annex1: MIKE11 Tutorial Mejerda

71 IHDSEPTD [ 3 Eranchke HIT Meprda @ ¥ OFirm
y oy
P N Click targeted file:
[- 3 TS_Q_MejUp_demo.dfsO
FAO¥2
=i
TA Fiaisp
T4 ToFa=8
T FAIT | et s 5.0, MeiLl_demadish -
v RaD BT Time zeies (e.cadll -
Sl lew | Perisd bila | Bem bils | Sonatants Fis
Tiils Ok 200E: Meerda
Fils Type Erpaninitard Time Aam

L~ I Select “Ghardimaou”

=X
Rl e e m il L WU e

-

Repeat same procedure at two more
cross section locations

pareen
Information to be input:
Point Source
Inflow
TS_Q_MejUp_demo2.dfsO
Middle

Information to be input:
Open

Inflow
TS_WL_MejUp_demo.dfsO
DownEnd

DI R B
After  inputting  boundary  data
E ]
A0 o i successfully, a blue square appears on a |
4450000 4430000 cross section. \
¢ |
IR iR T ToTTTTooooooooos ST T
— _—————— — — ——— e ———— —_————— -
= MIkErero s il Boundary editor don’t ask you “Save changes?” before closing window!!
® FEi= d  Wiew

1 Click this icon and save changes before closing this window. Otherwise, changes
~  might be lost !!

| | BoWhdary DeStriptimn[™ BodhaSty™ yfie™ | Braficli NGme|) Chalhafe [GHTinge 8] Uae 1T B0umaly )™ — =

[Ceer A Tnilow WEJERDA-u i

Open |Water Level |MEJERDA- 448537 | 0
Paint Source e MEJERDA-U 249381 0
-
\‘\\ Bt i it f
~.~' Open: Up- or downstream end !
— | Point Source: inflow at points other than up- or ; =T
[ Inzlude HD calculation ! ! =
|[]Ihchude AD boundaries | downstream end :
| Mike 12 b o o e e e _
I [
Data Type| TS Type| File £ Value | TS Infol W
i Discharee: [ TS File  [T5.0 Mejllp demodf . JEditGhardim |
i
Feady % = 45107369 v = 40355552 ]
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The Study on Integrated Basin Management Mejerda Inundation Analysis Model
Focused on Flood Control in Mejerda River Explanation Note Annex1: MIKE11 Tutorial Mejerda

AN1.8 Simulation

Open “Start” page of the sim11 file.

Up St0pel2 DZOLL simid

[ Models | Tnout || Simulation | Resugl Start )
Nt

Jation status
@ Fun Parameters Jalidate
( Lparaf T T T i
9 ~=%If & yellow or red sign appears
\‘. here, model would have an error
1 [ errors. —

1
“alidation me: : Click this
""""" &""""""'" to start

.--" Error / warning |
o ,
' messages appear here |

]

| |

H 0% | || -

AN1.9 Viewing Result File

(1) File extension : *resll

(2) Application used : MIKE VIEW

(3) Operations :

(i) Open aresult file

[All Program] - [MIKE BY DHI] - [MIKE11] — [MIKE VIEW]

v A R I
Frd AR | 3 On FlarAn11 s = =®BrrE
3
WoE R il
{ Ly
Fahhe?
o4 Fiqalb
:’j:; 1 Select
H *
B T MIKE 11 DFS - Files (*.res1l)
o abI-0 RS [eert
v BT MOLESE filew {0 prf)
i oy
MOLISE RurOH files: B8 e}
MILE 11 filey {orri)

bnary liles teres
MILE HAMMER rezidte Files D6alll
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The Study on Integrated Basin Management Mejerda Inundation Analysis Model

Focused on Flood Control in Mejerda River Explanation Note Annex1: MIKE11 Tutorial Mejerda
Jed R K [ dl-3
oA BB | 3 Evameln M1 Megerda = & oF BB
vk eoinl el
HHE:;?' Select and click the targeted
file

FADEsT .
“Res_MejUP_demo.res11”
g4 E¥adp
24 Toka=H Click “Open”

2 ] &:i—b

T el [P b Lo demarean
FrAROMEINTE  [MIKE 10 OFS - ik Premal 1)
F Hs W LT E

Click [OK] on next screen

E\\e Miew  Plot  Animation  Tools  Window Help =l

S8 QQAKQE|SSEH Lk w k| b B WS

Imeter] Top Level - Res_MejUp_demo.resii

4035200.0 :
4035000.0 = E
40348000 - E
4034600.0 - i
4034400.0 o ;
4034200.0 - '
4034000.0 — E

4033800.0 = -

T T T T T
4480000 449500.0 450000.0 450500.0 4510000
[meter]

Click left mouss button to sslect : MEJERDA-LP 355778 |450739.44, 403477231

%

(ii) View profile

i““‘l Wit THur srrtal Plan Hes Mepllp deomo cesT1] = =i
_H. Eim e Flod  Brimeden Il.nl: fllhnlAh 8 x
- RN IR @) SR T R -

tw N

1
Ister] anlu Res_MejlUp_dsma rest]

Double click on the river

433000 - channel

wumn: H J
dﬁ!mﬂ- '//-—_
1 &

T T T T T T T
SO0 B 448500 0 50000 0 ARNED0 451000 8 515000
[reedir|

Flrchy e e T T AT

Click [OK] on next screen — Select “Water Level”
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The Study on Integrated Basin Management
Focused on Flood Control in Mejerda River

Mejerda Inundation Analysis Model
Explanation Note Annex1: MIKE11 Tutorial Mejerda

- - (@91:--.

iEailr . 10E T Y S

ERRTALP [ b 2 |

~

raoe0 oo n

i 0000 oo -0 0 50

21aE,

File Wiew Plot  Animation  Tools  Window Help 7\ =

EEEECEREE

[meter]

4035200.0
40350000 —
4034800.0 —
40346000 —
4034400.0 —
40342000 —
40340000 —

40335000

Click on the targeted position
(on a blue symbol).

4490000

4493000 4500000 4503000 4510000

Glick left mouse button to select : MEJERDA-LIP 3557.76

[meter]

45073944, 403477231 -

= WL Ve

Ty L P PR | S P | S ep—— | [l =1
i Em Yew Fm freesten Toow  fdes

o =

ap aaeaGil .

- e

j
K
§

ao

w®o

ki o] i |

AL AL
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The Study on Integrated Basin Management Mejerda Inundation Analysis Model
Focused on Flood Control in Mejerda River Explanation Note Annex1: MIKE11 Tutorial Mejerda

(i) Copy maximum water surface profile data to excel

|1 0T PR U e AN
5
& &&‘B.QE}EJ--Q&)&L Y TETET:
| BN N
Imeber s _#\,}zével Res_Mejlip_demo res1
ANSEING 0
AESO00 1 = i
400400 1
0046000
A0 1) o
ANEHN0 10 @ ”
] Select “Water Level
AOC000 1
3000 -
or ;i-ﬂrl;:l:lr el ;l-“:\ﬁ;:-il- e ;.';Ir!;:'ll ASIO0 1 ) Hrl :I;I-llll T ;‘:I'I\II;I(I
[rrester|
Fmady £1500) B e0SEEN 2
1
Fis B Medlk_desoreal ] il
Trem Farer Leval Meardsr i Drvarss B = ey |
- +— Ma Time Do Graph
1
—1r _Sowvem |
3'_' L | S Erac]
C i Select these columns e
] L Show Al
E &
i r
0 r |
& r . . Pt |
R 2ol D el
! River name & |, Max (= Max. : Sekeet frirokils
! Chainange i1 Water Level ! | Time : Scleet. G gt

! 2 ) Execute “Copy” (ctrl + C) command _ O Sdedin |

@ Execute “Paste” (ctrl + V) command on excel

A B c D | E et

1 ‘Water Lewel hinimum hzxirum Min.Time Iz T ime

2 MEJERDA-LP Q.00 151.563 186.804 16— —2003 D2:00:00 11—1—2003 15:00:00
31 MEJERDA-LP 517.21 150682 185142 161 —2003 050000 1112003 1 5:00:00
4 MEJERDA-LUF 101824 1885045 1594.023 161 -2003 02:00:00 1112003 15:00:00
5 MEJERDA-URP 146572 187.051 1835 161 —2003 14:00:00 11-1-2003 13:.00:00
g MEJERDA-UP 187842 18588 182692 16— -2003 02:00:00 11—1-2003 130000
7 MEJERDA-UP 249361 185.336 181508 151 -2003 16:00:00 1112003 13:00:00
8 MEJERDA-UP 301611 184567 190151512003 12:00:00 1112003 13:00:00
89 |MEJERDA-IUR 355776 183.5804 18851 71141 -2003 070000 l11—1—2003 13.0000
10 MEJERDA-LIP 448537 183 186 141 —2003 07 :00:00 13— 2003 02:00:00
14

These data can be used for further analysis, including for making a water surface profile
in excel.
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m
on

Integrated Basin Management
Focused on Flood Control
in
Mejerda River

Training

on
Inundation AnalysisfModeI (MIKE FLOOD)
or
the Mejerda River Basin

Hydrology/Hydraulics/Runoff and Sediment Analyses
TOTSUKA Natsuko

l raln_lng

on
Inundation Analysis Model (MIKE FLOOD)
for
the Mejerda River Basin
Presentation Material

for
Day 1 (4 June, 2008

Purposes of Training

+ Obtain basic information of the inundation
analysis model for the Mejerda basin
prepared under the JICA Study

+ Acquire fundamental knowledge on how to
operate the inundation analysis model
prepared under the JICA Study using MIKE
FLOOD

Contents of Training

o Lecture Type
+ 1-1: What is MIKE FLOOD
+ 1-2: Overview of the Mejerda Model
+ 2: MIKE11 Mejerda Model
+ 3: MIKE21 Mejerda Model
+ 4: MIKE FLOOD Mejerda Model

+ Software practices using simple sample
models (demo version)

# Practices how to operate and update the
Mejerda inundation analysis model .

Contents of Today’s Presentation (1/2

Topic 1: What is MIKE FLOOD

¢ Outcomes of inundation analysis
(What can be obtained form inundation
analysis?)

+ Functions of MIKE 11, MIKE 21 and
MIKE FLOOD, and their relations

¢ Overall procedure of inundation
analysis with MIKE FLOOD

Contents of Today’s Presentation (2/2

Topic 2: Overview of the Mejerda Model
# Overall Structure of the Mejerda Model
+ Major inputs for the Mejerda Model
+ Simulation Cases for the Mejerda Model
# General idea on how to modify / update
the Mejerda Model

Lecture Overall-1



Topic 1:
What is MIKE FLOOD ?

Name of the software used for the
inundation analysis
under the JICA Study

before explaining the software..

INPUT Simulation
= Inflow Discharge -
= Channel condition

m ... etc.

= Water level
= Inundation Area
etc.

st-processing

& Water surface profile (Design water level)
« Inundation map
# The inundation area (Numerical data)

Example 2 : Inundation Map

-

ga}ﬁm\.\ =
e At NN 5

- Ve vl e

> o N,

g

oy
,J."‘-
oAk

BEFORE Project : 5-Year Flood

Lecture Overall-2



BEFORE PrOJect 20-Year Flood

BEFORE PrOJect 50-Year Flood

utcomes O inun atIOI’l ana y5|s

Example: 20-year Flood with
improved reservoir operation

5utcomes O| lnunaatlon ana|y5|s

Example 3 : Inundation Area (numerical data)

Unit : ha
Depth| <0.5m | 0.5-1m | 1-2m | 2-3m | 3-4m

Delegation

BEJA SUD 26 14 53 26 18

BOU SALEM 28 639 20 22 15

DOUAR HICHER 259 40 0 0 0

EL BATTANE 425 377 541 253 32

Note : Above table shows an example of data type only. The values in the table
do not based on actual computations.
16

MIKE 11, MIKE 21 and MIKE FLOOD

¢ MIKE FLOOD : Software used for the

inundation analysis under the JICA Study

+ Unsteady & Two dimensional simulation

+ Commercial software produced by DHI (Danish
company)

+ Combination of three applications : MIKE 11,
MIKE 21 and MIKE FLOOD

= MIKE 11 : 1-D analysis application} Independent

software

= MIKE 21 : 2-D analysis application
= MIKE FLOOD : Combine 1-D and 2-D Models,

MIKE 11, MIKE 21 and MIKE FLOOD

+ For one dimensional (1-D) hydraulic
analysis

+ Simulation of hydraulic conditions (water
level, discharge, etc.) in river channels

+ Unsteady analysis function available
(Applied to the Mejerda Model)

+ Similar software : HEC-RAS (by USACE)

18
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MIKE 11, MIKE 21 and MIKE FLOOD MIKE 11, MIKE 21 and MIKE FLOOD

MIKE 21 Functions and Relations

MIKE21 MIKE FLOOD MIKE11
2-D Analysis Combining 1-D and 2-D 1-D Analysis

# For two dimensional (2-D) hydraulic

Simulating hyraulic
conditions

Simulating hyraulic

- Interrelating 1-D and 2-D
conditions

models

anal Sis (water depth, velocity, - Defining overflows along (water depth, velocity,
etc)) © etc.)
" interrelated reaches -
on flood plain in river channels

# Simulation of hydraulic conditions (water @ @
level, velocity, etc.) on flood plain, in a gulf, U
or in estuary ... etc. (flow in grid data)

Flood plain defined
by MIKE21 Lateral Link defined
by MIKE FLOOD
River channel defined

by MIKE11
19 20

MIKE 11, MIKE 21 and MIKE FLOOD Overall Procedure of Inundation Analysis

Functions and Relations overall o Dimenstonal (10 wodeting || || Two bimensional (z-0) Modeling
. River channels and Cross sections
oy MIKE i1 Procedure | “hrin.

(1/2) MIKE1L MIKE21
i -

L

Judged by 1-D sim. Combine 1-D and 2-D Models
MIKE FLOOD || By MIKE 11 Associate 1.0 and 2-D Models
Define where and how overflowing from 1-D channel can|
{} {} occur
‘ P MIKE FLOOD

T I
Simulation (Start on MIKE FLOOD)

S~ N~

1-D Output 2-D Output

Time series of
h, v, etc.
in each grid of flood plain

Time series of
Q. h,v, Fretc.
at each section of channel

21 22

Overall Procedure of Inundation Analysis Overall Procedure of Inundation Analysis

Overall Procedure (2/2) Notes on the procedure:
¢ MIKE11 and MIKE21 models have to be
\;‘””'a‘””(s‘a""" M'KEF“’OD)\/ completed before making the MIKE FLOOD
10 output 20 output model.
g + MIKE FLOOD controls the start of the

= . — simulation only. Results are actually

Post-Processing

W VEw, e, || MKEIERD S vever W produced by MIKE 11 and MIKE 21.
e . + Post-processing procedures are necessary to
e.g. Water Surface Profile e.g. Inundation Map
Water evel pamindatedarea develop required outcomes of the inundation

2 analysis. 2
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Overall Procedure

MIKE 11 Result (1-D)

e
@5 WARELE  -u-

GO TS s L

Overall Procedure

Yoy Ve R ey ST i f_{_l-j‘ .-; - _rl,_ .
\MIKE 21 Result (2-D) |~
S SR o)

Topic 2:

Overview
of
the Mejerda Model

Contents of Today’s Presentation (2/2

Topic 2: Overview of the Mejerda Model
« Overall Structure of the Mejerda Model
+ Major inputs for the Mejerda Model
« Simulation Cases of the Mejerda Model
+ General idea on how to modify / update
the Mejerda Model

28

Overall Structure of the Mejerda Model

Mejeda Model ||

Upstream Model Downstream Model
(Upstream of Sidi Salem Dam) (Downstream of Sidi Salem Dam)

MIKE 11 Model MIKE 11 Model

MIKE 21 Model MIKE 21 Model

MIKE FLOOD Model
(Definition file)

MIKE FLOOD Model

(Definition file)

Overall Structure of the Mejerda Model
Upstream Model
+ Ghardimaou — [ Fleodpiain @rid) |

Sidi Salem Dam ~———enmom-
Mellegue R.

O Ghardimaou

Runoff from Subl
catchment |
i Interrelating
channel hnd flood plain
| by MIKH FLOOD
Runoff from Sub-!

catchment |  BouHeurtma
- Dam

® Inflow «.
1
i
i
i
i

o Inflow
ou Heurtma:R.
BouSalem |
|
Sidi Salem Reservoir

Water Level i

24
o
i
5]
T
5

Sidi Ismail

. 20
Sidi Salem Dam
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Overall Structure of the Mejerda Model

Sidi Salem Dam

Downstream Model

Outflow from |
Sidi Salem Dam

— Estuary

O slouguia

|

|

|

Mejez El Bab !
Runoff from Sub- |
catchment |
i

|

|

|

River channlel model

by MIKEL1 >

L!aroussia Dam (Weir)

! El Battane()!

Interrelating |

channel and flood plain e |
by MIKE FLOOD LJ Flood plain (gri

)
' Sl
] (Weir)
L o L model by Mikeds
Sea Water Level =~ Sea
(Gulf of Tunis) 31

El Herri

Weir

O Jedeida
Runoff from Sub-

Purposes of Inundation Analysis

... inthe MejerdaJICAStudy |

« To clarify flood characteristics (flow direction,
inundated area and depth, etc.) Area, Location
jTo examine and compare inundation BEFORE
and AFTER project. Effect§ & Impacts

= Improvement of reservoir operation

= Improvement of river channel
conditions (Structural measures)

+ To determine design water level for the master
plan level of design

lThe simulation model should be built to fulfill these purposes.

Major Input for the Mejerda Model

Upstream 1-D Model Result of
< 3| ® |Oshaman) RUNOTT
H Analysis
Cross Section (@ about 500m) _\:
A unoff from Sub-
< datchment (HY-U2p11)
o lmp injion
Meiln;:n Dam T
Roughness Coefficient (Manning's n) S jessaR. § —f— — Runoff from Sub-
d i@ inflow ! [ ‘:::me:';‘rzvu-uz;m,\
Tebsa Danl, Nnflow! []
R * - (500 Heurtmaf_ o Heurtma
Result of Reservoir H O Bou salem o
Operation Analysis £ iy ,
jtsmail (4] _ Sidi Salem Reservoir
= = =" Water Level
Dam Outflow Discharge
(or water level) "
Sidi Salem Dam 33

Major Input for the Mejerda Model
Downstream 1-D Model I
Cross Section (@ about 500m) —\ Ii 2\

Siliana Dam I
Siflana R.

Hutflow from

Sidi Salem Dam
Inflow * Ld
O slouguia
Brldge-l_ ——=

Roughness Coefficient (Manning's n)

Laroussia Dam (Weir

Result OT . £l Battane)
Reservoir Operation Q. Jedeida
i funoff from Sub-
Analysis chment
Tobias Dam —
Dam Outflow discharge (Weir) E

Sea Water Level =~ Sea
(Gulf of Tunis) 34

Major Input for the Mejerda Model

‘MIKE 11 MoqEI ‘ Reservoir
+ Inflow to River Channel Operation Analysis
+ Outflow from dams
+ Runoff from subcatchment < Runoff Analysis

« Cross Section and Profile
+ Cross section (X, Y)

) ) Topographic Survey
+ Cross section distances

+ Positions of cross sections (Coordinates)

+ Roughness coefficient

MIKE 21 Model
+ Grid Elevation on Flood Plain

35

Simulation Cases of the Mejerda Model

Alternative cases analyzed under the Study
Combinations of .....
+ Probability of inflow
+ 5-year, 10-year, 20-year, 50-year
+ River channel shape
+ Present condition

+ Design alternatives (Excavation, embankment)
+ Inflow by different reservoir operation

+ Present standard operation

+ Improved dam operation "

Lecture Overall-6



Simulation Cases of the Mejerda Model

Selected Cases of the Mejerda Model

Zone Probability Flood Control Option
U1 10-year fl. | Present
(-Mel Conf.) Reservoir Operation

Reservoir Operation + River Improvement
u2 20-year fl. | Present
(Mel. Conf.) Reservoir Operation

Reservoir Operation + River Improvement
D1 & D2 10-year fl. | Present

Reservoir Operation

Reservoir Operation + River Improvement

Note : The above tables lists the selected cases. Many other cases with different
probabilities, alternative design and other conditions were analyzed during the JICA Study.37

Simulation Cases of the Mejerda Model

’ Reservoir Operation Analysis ‘
Flood Control Reservoir River Channel
Option Operation
Present Present standard Present condition
operation
Reservoir Recommended Present condition
Operation improved operation
Reservoir Recommended Planned (Master
Operation + River |improved operation |plan design by the
Improvement JICA Study
38

General Iaea on HOW EO |U|Oa||; ,
[ Update the Mejerda Model |

| want to modify/update ....
E> MIKE 11
Model

# Cross Section and Profile
+ Cross section shape (X, Y) (e.g.
change design)
+ Positions of cross sections

(Coordinates)
+ Roughness coefficient
+ Bridges, weirs, etc.

+ Flood Plain Grid Data (eg. grid size, |:> MIKE 21
ground elevation. etc.) Model

39

General Iaea on HOW EO |U|Oa||; ,
[ Update the Mejerda Model |

| want to modify/update ....
g> MIKE FLOOD
Model

go back to
|:> Reservoir Operation
Analysis

|MIKE 11 Model |

+ How and where overflow
occurs
+ Length of linked
reaches, etc.

+ Reservoir operation
+ Outflow from dams,
etc.
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Jiea

0
Integrated Basin Management
Focused on Flood Control
in
Mejerda River

Training
on
Inundation AnalysisfModeI (MIKE FLOOD)
or

the Mejerda River Basin

Hydrology/Hydraulics/Runoff and Sediment Analyses
TOTSUKA Natsuko

on
Inundation AnalysisfModeI (MIKE FLOOD)
or
the Mejerda River Basin
Presentation Material

for
Lecture 2

Contents of Training

« Lecture Type
+ 1-1: What is MIKE FLOOD
+ 1-2: Overview of the Mejerda Model
| +2: MIKE11 Mejerda Model |
+ 3: MIKE21 Mejerda Model
+ 4: MIKE FLOOD Mejerda Model

+ Software practices using simple sample
models (demo version)

# Practices how to operate and update the
Mejerda inundation analysis model 3

Contents of Presentation (1/2

MIKE 11 Mejerda Model

+ MIKE11 Model Structure

¢ MIKE11 Modelling Procedure

+ Some Information of Input Files
+ Time Series File (**.dfs0)
+ Network File (**.nwk11)
+ Cross Section File (**.xns11)
+ Boundary File (**.bnd11)
+ Network File (**.nwk11) Structures
+ Simulation File (**.sim11)

Contents of Presentation (2/2

+ Example of Errors
¢ MIKE11 Model as a Part of MIKE FLOOD
Model

Flood plain (grid) &
model by MIKEZI\ L

77

Assumed max. lim

No inundation
(“Land value” in
MIKE21 bathymetry)

* § TessaDam|
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MIKE11 Model Structure MIKE11 Model Structure

Upstream Model DownstreantModel =
Assumed max. limit of ﬂ«/

potential flood plain

Cross Section (@ about 500m) ® | O chardimaou

Cross Section (@about 250m)\

ST~ Runoff from Sub- River channel model —
\ / Jendousa O catchment (HY-U2p11) by MIKELL A
MellegueR. -1 - - %

() No inundation

- ———J Tobias Dam

nflow at
Ghardimaou

§ Sea
(Gulf of Tunis)

s o~
/ 3
_____ - (“Land value” in (
Mellegue Dam :
Roughness Coefficient . e Runoff from Sub-catchment MIKE21 bathymetry) 3
(Manning's n) —3K (HY-U2p12)
. Tessa Dam ' ' n:. .“ T |«§t i
| x|~ | 'BouHeurtma R. Bou Heurtma Elood lai 'd)_/
« nflow at upstream S Bou Salem Dam ood plain (gri
boundary of---1- model by MIKE21
<= Lateral Inflow St tomat Doy, S Salem Reservoir
Result of Reservoir g/ Water Level
Operation Analysis
(by MIKE BASIN) 500 1hoos — 20400

Sidi Salem Dam 7

Siliana Dam

MIKE11 Model Structure MIKE11 Model Structure

Downstream Model Sidi Salem Dam As a part of MIKE FLOOD model, MIKE11
Y A i
Cross Section _ ° Mejerda Model was designed so that....
(@ about 500m) 1 * 1c . .
:'siliaia = %:J;T'g‘glef;?m + The model covers river reaches located on the potential
S =10 siouguia flood plain (corresponding to MIKE21 bathymetry).
pam REESEO) Meiez El Bab ¢ Upstream and downstream ends of river channels are
Roughness Coefficient Runoff from Sub- . . .
(Manning’s n) -".-6 Satchment located outside of the potential flood plain.
reroussia bam ===l + The river channel model contains the Mellegue, Bou
LEGEND El BattaneQ)! . .
o Inflow at upstream e - - =40 sedeida Heurtma and Tessa rivers which are connected to
boundary Bridge Runoff from Sub- .
<= Lateral Inflow —_— —1-= catchment selected seven dams in order to evaluate effects of
. Weir ‘obias Dam . . . . . .
Result of Reservoir i reservoir operation improvement on inundation in
Operation Analysis
(by MIKE BASIN) Sea Water Level ~ Sea downstream areas
(Gulf of Tunis) 9 : 10

MIKE11 Model Structure MIKE 11 Modelling Procedure

1. Preparing time series file  (*.dfsO)
Simulation Data Network Data 2. Preparing network file  (*.nwk11)
(**.sim11) (**.nwk11)
3. Preparing cross section file  (*.xns11)
ey 4. Preparing Hydrodynamic file ~ (*.hd11)
e 5. Preparing boundary file  (Empty, *.bnd11)
] (**?;tdan) 6. Preparing simulation file  (*.sim11)
Hydrographs, Water Levels 7. Inputting boundary data  (*.bnd11)
e e | 8. Testsimulation 1 _ (*.simll) .
Hydraulic (HD) 9. Inputting structure data (*.nwk11) |
— Parameters |======-==-- e ]
(chd1d) t 10. Test simulation 2___ (*.siml1) |
e Do TRemo e = 11. Viewing result file _(*.res11, MIKE VIEW) *
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MIKE 11 Modelling Procedure Time Series File (**.dfsO

| Prepare River Channel Model |

To detect errors
in a river channel
model

Q To confirm MIKE11
e T R . model has no error
! Test Simulation 2 | <:: prior to building
e ' \"a MIKE FLOOD
‘.‘ i model

MIKE FLOOD Modelling

Example of Time Series File (inflow, etc.)

[

LD
Deéd imm a1V

Dipchargs ()
[Ghadmen terccote B Salm

=
A ey |
aoviniooe|  smo
AWM | 0 184
A0 TED 37
Xawen 1100f @M 60

1
4
3
&
-5
L]
|
28
30
n
%
Excel -}

1000 (3] 139

Time Series File (**.dfsO

Time Series Data for Mejerda Model

+ Hourly data are used.

« Time series data starts from 1st Jan, 1990 at 7:00
and covers simulation period (18 days). (The
year 1990 has no meaning, but just be same to
all time series files.)

+ Reservoir operation and runoff analysis results
(input data for MIKE11) were organized in one
column in Excel so as to correspond to the MIKE

time series file format. .

Network File (**.nwk11

Upstream Model

Unitied

EEOm

00

EELN

Ghardi

a0

e

Em

o

Network File (**.nwk11

Downstream Mo_del_ )

Extended to
the sea

Network File (**.nwk11

Geographical Coordinate

Opening window of a new nwk11 file
or [Network] — [Resize Area...] in an existing file

Guons optocal Area Coordmatye

fusa Cinnibales .
|
X %
Lowen ol connr; | AEU00 [awzs000 Carel
Uppsi ghl conte, (520000 | [ausoo ] el

Ma Fromctaon
Tox LTk Casige

[Brows..."] — [D_Carthage] —
[ Carthage_UTM_Zone_32N]

(or select UTM_Carthage)
18
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Network File (**.nwk11

As a part of MIKE FLOOD Model
+ Coordinate system applied to MIKE 11 Network file

should be consistent with the one in MIKE 21 and
GIS etc.. (be careful with coordinates in
topographic survey results)

Carthage_UTM_Zone_32N
sTransversal Mercator
uEllipsoid: Clarke_1880_IGN
nCentral meridian : 9 °©

=False easting : 500000

MIKE FLOOD Model = MIKE 11 + MIKE21
Inundation Map = MIKE21 Results + Topo Map

Cross Section File (**.xns

Resistance Appiie“d”tb the Mejerda Model =

e sl - i -7"'"“'

Cross Section File (**.xns

Resistance Applied to the Mejerda Model

Parameter Selection / Value e e e e
Transversal High/Low flow zones
distribution e
Resistance Manning’s n e ] 1T
Type ; K

> i o Eme | -
Left high flow |0.055 | |calibration - | b

- - = using H-Q data g | f<Dmis
Right high flow |0.085 ¢ ¥ |
Low flow 0.045 |  |Gauging stations i -

- = S — “wj = 2

Cross Section File (**.xns11
Mark 1 & 3: MIKE 11 as a part of MIKE FLOOD

T ey

Cross Section File (**.xns11
Mark 1 & 3: MIKE 11 as a part of MIKE FLOOD

Flood plain (grid)
model by MIKE21
River channel model

by MIKEL

-

Interrelating
channel and flood plain
by MIKE FLOOD

Mwater doesn't overflow alongy Water in the channel
these reaces. overflows along these reaces
7
Overflow Overflow
Levees <
on both banks Fa) T
confine water.
(Levee : Left and right Flopd plair| (gridy
ends of cross section model by MIKE21
marked 1 and 3 in \ /
MIKE11 cross section Rjver chapnel model
editor) by MIKE11 p3

Cross Section File (**.xns11

1-D sim.
By MIKE 11

e

Judged by 1-D sim.
MIKE FLOOD|| By MIKE 11

oo
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Cross Section File (**.xns11
Mark 1 & 3: MIKE 11 as a part of MIKE FLOOD

Cross Section File (**.xns11
Mark 1 & 3: MIKE 11 as a part of MIKE FLOOD

+ In the Mejerda Model, chainages of “overflowing
reaches” changes according to the case (present,
alternatives of river improvement).

+ Hence, even at the same cross section, positions of

marks 1 and 3 could differ according to the case.
+ Before project : Overflow
+ After project : No overflow (with levees)

25

Same cross section, but Different positions of
Marks 1 & 3

i
1 Overflow Overflow
I

o

+ Present (before Project)
+ no levee

« Future (after Project)
+ with levees

Boundary File (**.bnd11 Boundary File (**.bnd11

Upstream Model Downstream Model e
P Inflow at | ® |O chardimaou |I| Outflow from
LEGEND Ghardimaou I_n_ﬂOW f'tom Sidi Salem Dam
Boundary Condition Inflow to Mellegue Runoff from Sub- 4@&“&1& River o
("*Open"in MIKE11) River QO slouguia
(Outflow from Jendouba O catchment (HY-U2p11)
Lateral Inflow Mell Andarrous Bridge i
(""Point Source" elle [ ] O Mejez EI Bab
in MIKE11) Mellegue R. Runoff from
| o LEGEND -
Result of Reservoir 3 » ) [ Sub-catchment
Operation Analysis 5 | Runoff from Sub- Boundar_y Condition Laroussia Dam
(by MIKE BASIN) m- £ | catchment (HY-U2p12) (""Open™in MIKE11) £l Battane Weir
Inflow to Tessa River ® I(a;,i:?]lt grgl?\g/e" O Jedeida
Outflow from i Runoff from
( le) Inflow to in MIKEL1) ’
Tessa Dam) Bou Salem o Sub-catchment
Bou Heurtma Result of Reservoir Tobias Mob. Dam
idi Ismai River Operation Analysis
Sidi Salem Reservoir M (br;, MIKE BAS”\{) /.
Water Level ° 27 Sea Water Level = Sea 28
(Gulf of Tunis)

Boundary File (**.bnd11 Boundary File (**.bnd11

How to Input Boundaries in Network File (1/3)

Open Network File (nwk11) through Simulation
file (sim11)

B iE B8R Y= s e

= 3
8 u ”
— “Input
[ — (I T L L T —
Creuruepe 0TS e MO T i Pl T gl | I T
g N Ui o * T
BE T i O L
P TS < Y o)
T S——— o
10 e P =R
il P |
[ — o W W

|Network File opened through Simulation File |

= = ?‘t [Insert]
i — [Boundary]
—[Hydro Dynamic]

3
Right click
on where boundary
wanted to be added
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Boundary File (**.bnd11 Network File (**.nwk11) Structures

’This page appears. (Bounary File) ‘ Structures (Bridges and Weirs)

o = |[Boundary Me|Up demo badl 1]
Yiew Tools Wndow el

« All river crossing structures (bridge, weir) were

@ Ele Edn
considered. («Cross sectional survey results)

:E'J%Rg‘g”u m‘r‘ § + Water surface profiles and flow capacities of all
ML o oy

structure sites were checked by non-uniform

analysis (by HEC-RAS) before making MIKE11 model.
« Structures showing significant impacts on river flow

were identified and included in the MIKE11 model.

+ Add “Structure” in MIKE 11 Model

+ Reflect on cross section shapes (e.g. Consider effective
area) %2

Boundary Description:
“Open” : Up- or donw- ends
“Point Source” : Lateral inflow

,] Select Time Series File F

ooty w00

31

Network File (**.nwk11) Structures Network File (**.nwk11) Structures

Structures considered in MIKE 11 Model Structures input in MIKE 11 Model (1/2)

Upstream = Bridge over Bou Heurtma River near Structure Name Structure Type in MIKE 11
the confluence with the Mejerda - .
Andalous Bridge Bridge

Downstream | 4Andarrous Bridge at Mejez El Bab | ] )
e JLarrousia Dam | (at Mejez El Bab) |(+ Weir and Culvert)

Model as +El Battane weir Bridge
“Structure” = - .
4Tobias Mobile Dam (+ Weir and Culvert)

El Battan Weir

Considered in cross || 01 Bridge at Jedeida . :
section shape. Can g. o Larrousia Dam Weir
be input as =Other weirs crossing riverbed, such
“Structure” at H : H
! . as a weir at the El Herri pumpin . . .
detailed design : pumping Tobias Mobile Dam |Weir
stage. station N w

Network File (**.nwk11) Structures Network File (**.nwk11) Structure

Structures inputted in MIKE 11 Model (2/2) How to input Structures in Network File (1/3)
21 | oution rom Open Network File (nwk11) through Simulation
Inflow from Sidi Salem Dam . .
Siliana River _». file (sim11)

O slouguia

Mejez El Bab Wie L e el e

Runoff from Sub- I DeM
catchment

LEGEND e L LT (T b
QO Jedeida 4 Inflow at upstream v w200 TS S S LT il e i S gl s | Y v

Andarrous Bridge

Laroussia Dam
El Battane Weir

[rrrrr. —i1
Bridge boundary e Bt Bl Flae U1 RERL SMLNGE LEe U1 BB Al i JL
Runoff from Sub- | —n <=3 Lateral Inflow LS. L

catchment Weir Result of Reservoir| P e B B ] B g s e
Operation Analysis B0 Psismirs
(by MIKE BASIN)

Tobias Mob. Dam

Sea Water Level ~ Sea 35

(Gulf of Tunis) i lies oy
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Network File (**.nwk11) Structure Network File (**.nwk11) Structures

How to input Structures in Network File (2/3) How to input Structures in Network File (3/3)

N 3 T (4 5 H @ TR :
m3Right o [Insert] Q_‘I’Tsiagf i&p?iri( Tabular View” of Network File) h
10 ON @ CTOSS section of » — [Network] OubEl  aE W

| the structure site —~[Bridges] (or [Weirs]) = e - = _

|

Input required
parameters on this

6)A new structure (e.g. tomm
: == bridge) is added e

Network File (**.nwk11) Structures Network File (**.nwk11) Structures

Structures on Network View ™o “Weir” in MIKE11 Mejerda Model (1/2)

+ Larrousia Dam

—1 = ] il + Tobias Mobile Dam
s | + Broad Crested Weir
fr— A .
+ Opening geometry Topographic Survey
|| Pont Andalous ) Results (Cross Section)
. = Cross section or HxB

“1| (Mejez El Bab)
[ = Crest elevation o )
El Battane Existing Drawings
e

+ Simulation Condition : All gates are fully opened
during the major flood.

——t
39 40

Network File (**.nwk11) Structures Network File (**.nwk11) Structures
“Weir” in MIKE11 Mejerda Model (2/2) “Bridge” in MIKE11 Mejerda Model (1/4)
Parameter inputting page (Weir) : ;
(“Tabular View” of Network File) : EF;Z::; \i/rg?e (Mejez El Bab)

“Weirs”

Input required parameters

Arch Bridge with
multiple openings
on this page ‘

-Weir_type PN AN AN 2 B A WA l
_| »Opening geometry (H-Q) o erflow Weir ‘

: | metc.........
: - e

ub ergfznce Culverts ‘

41
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Network File (**.nwk11) Structure

Bridge™ in MIKE11 Mejerda Model (2/4) =B
Window of Network File [~ T 7

Bridge }

048000

should be inserted
at the same position
(Chainage)

Weir
Culvert

0400

a0

4030000

acwoo Vs

Network File (**.nwk11) Structures

“Bridge” in MIKE11 Mejerda Model (3/4)

%

Parameter inputting page (Bridge)

Pont Andalous
“Br-MejezPA”

(“Tabular View” of Network File)

o

- T

o
B Hml

e L Z “Submergence”
“Submergence” Culvert No.1
“Overflow” e “Overflow”

| [ Pam ity T CREe o No.3

£ by e T

“Arch Bridge”

Network File (**.nwk11) Structures

“Bridge” in MIKE11 Mejerda Model (4/4)

|Parameter inputting page (Weir) (“Tabular View”) |
Ceaoe e :

2 Input required
parameters for “Weir”

Weir No.3
for
Pont Andalous

|- . 45

Simulation File (**.sim11

3)

Simulation Period (1/

[ 9 U g e
CFe earw

Mol [ | mtatar, | Pty | iy

T a5 P e 13

il E—

Foed L s )

5T w3y matpien

Simulation Start:
e Simulation End:

Simulation Start:
Simulation End:

© =% Upstream Model :

Donwstream Model : 18 days

18 days
01/01/1990 7:00:00
18/01/1990 7:00:00

02/01/1990 7:00:00
19/01/1990 7:00:00

s Trach g

[

Simulation File (**.sim11 Simulation File (**.sim11

Simulation Period (2/3)
« According to the duration of inflow hydrographs...
« Simulation period should cover the duration of a
flood peak + a
+ Mejerda basin : One peak of flood could last more
than ten days due to natural runoff and an effect of
dam operation, especially in downstream areas.

+ Require simulation period was determined to be long

enough.
47

Simulation Period (3/3)

Mejerda 10 year 2030 - improved operation

lday
=

— Ghardimaou

~Sidi Salem out CAL

—Slouguia CAL L

600

(m3ls)

v Eg‘

)/

0

Date

31 an si1 61 7n 81 91 101 11 121 131 141 151
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Simulation File (**.sim11 Simulation File (**.sim11

Initial Condition (“Steady State” or “Hot Start™) (1/4)

NI ovs - Pl ) 0L - ARS? sin1 ) LEs
B Do [0 em fede ]
ne@ v arw

“Steady State”
or
1 “Hot Start”

49

to foctira

[F

Initial Condition (“Steady State” or “Hot Start™) (2/4)
+ Steady State
+ Starting simulation from the steady condition (Water
depth or discharge specified in HD file)
+ Hot Start
+ Starting simulation from the last step of the previous
simulation.

01/Jan. 7:00
Simulation 1

09/Jan. 7:00 18/Jan. 7:00
Simulation 2

| Steady State | | Hot Start |

50

Simulation File (**.sim11 Simulation File (**.sim11

Initial Condition (“Steady State” or “Hot Start™) (3/4)

01/Jan. 7:00 09/Jan. 7:00
| Simulation 1 |

Result File 1

09/Jany 7:00 18/Jan. 7:00
Simulation 2

Hot Start File Result File
= for entire

i simulation period
Result File 1 A p

Results after 09/Jan 7:00 are
added to the result file k1

Initial Condition =
result at 09/Jan 7:00

Initial Condition (“Steady State” or “Hot Start™) (4/4)
| As a part of MIKE FLOOD Model

+ “Hot Start” is useful
+ One simulation of a MIKE FLOOD model often
requires significantly long time (a half day or
more), because of the MIKE21 simulation.
+ Dividing a simulation into two could give a chance
to check results at the middle of simulation.
+ “Hot Start” file could save a half of results, even if

unexpected termination of the simulation occurs at

nearly end of the required simulation period.
52

Example of Errors Example of Errors

+ Test simulation 1 : To detect errors in a river
channel model before adding structures (e.g. bridge)
+ Inappropriate time step (usually too large) = divergence
of computation (c.f. Time step for Mejerda Model: 10s)
+ Wrong marking (Marks 1, 2, 3, 4 and 5)
+ Wrong Manning’'s number, etc.
# Test simulation 2 : To confirm that the MIKE 11
model (with structure) has no error prior to building
a MIKE FLOOD model
+ Inappropriate time step : Presence of structures often

necessitates smaller simulation time step, etc. "

ol NN L] Max. Water Level: | _ Appropriate |
| . i .

mod = \ My -~ — | Divergence of i - fime step-:_ |

Hie — J.(l‘secf —

computation

| | | |
wsot|— — — — L — — embaromor L — — — — 1 — hegowdel —|— —wheoawe o215z — |

00 200000 400000 600000 800000 1000000 1200000 1400000
m

54
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Example of Errors

Wmingiligsaonio?l\ill;rk? (1/2 VVrong |nput) 3

TR WU W e

[T T r—— — Bl Mark 1 B e v antrh e

L L - — ” e K i = -

e o - “ry ,; Lo
- Ty T i = 4 S
e R b | . Mark 3

I |
wf A} ilcome);
oo . .| Mark3 : -
| (wrong) b ]
e

EE—_

™

Example of Errors

Wrong Posmon of Mark 3 (2/2 Result)

Effective flow \ \

areaistoosmall. |-~~~

1800 SN -—__ 0 |- - == === — = — = — = =

19504

19004
1850

1750

1700

1650

1600

1550

Effective flow |~ ~
area is too small.t

1500

1450

1400

1350

1300

1250

1200

150
mofl— — — — 4+ — — — —— — — —f — — — [ — — — f — — — = D

1050

00 200000 400000 600000 800000 1000000 1200000 1400000
m)

Accidentally, copied CS| ||
data in Excel on a
wrong column

1450

1507
1300

1200

11004

Example of Errors

¢ Evaluation of simulation results are
important!!

59

%

+ Positions of Marks 1 and 3 on a cross section
should carefully be selected.

+ Geographical coordinate system in MIKE 11 model
should be consistent with the ones in MIKE 21 (and
GIS data) files.

+ Simulation time step and period should be
consistent with the one in MIKE21.

+ “Steady State” or “Hot Start” of simulation should
be selected according to the time required for the
simulation of MIKE FLOOD (MIKE 21) Model. &
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Personal Comments

+ MIKE FLOOD is applied to the inundation analysis
for the Mejerda River basin, because 2-D analysis
wanted to be employed, especially for Bou Salem
and downstream areas.

+ However, in many cases, (if inundation areas have
the limited extent) 1-D analysis is already a useful
method to discuss flood conditions.

« For 1-D analysis, other software, such as HEC-RAS
(FREE software), could also be a strong tool
instead of MIKE11.

61
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Jiea

on
Integrated Basin Management
Focused on Flood Control
in
Mejerda River

Training
Inundation Analy3|sfModeI (MIKE FLOOD)

the Mejerda River Basin

Hydrology/Hydraulics/Runoff and Sediment Analyses
TOTSUKA Natsuko

on
Inundation AnalysisfModeI (MIKE FLOOD)
r

0
the Mejerda River Basin

Presentation Material
for
Lecture 3

Contents of Presentation

# Lecture Type
+ 1-1: What is MIKE FLOOD
+ 1-2: Overview of the Mejerda Model
+ 2: MIKE11 Mejerda Model

| +3: MIKE21 Mejerda Model |
+ 4: MIKE FLOOD Mejerda Model

+ Software practices using simple sample
models (demo version)

# Practices how to operate and update the

Mejerda inundation analysis model 3

MIKE 21 Mejerda Model
o Overall Structure of the Mejerda Model
o Structure of MIKE 21 Mejerda Model
+ Bathymetry File
+ Simulation “Cold Start” or “Hot Start”
¢ MIKE 21 Model as a part of MIKE FLOOD
Model
+ Post Processing MIKE21 Results

Overall Structure of the Mejerda Model
Upstream Model
o Ghardimaou — [ Fiood slain (oridh |

Sidi Salem Dam e
| __Mellegue R

QO Ghardimaou

<o

Runoff from Subl
catchment |

@® Inflow

Interreléting
channel hnd flood plain
by MIKE FLOOD

Runoff from Sub- I
catchment | Bou Heurtma
Dam

i Y Inflow
ou Heurtma:R.
Bousalem |
i
Sidi Salem R$erv0|r

Water Level i

24
«
o
<l
K3l
Sv

Sidi Ismail

Sidi Salem Dam

Overall Structure of the Mejerda Model

Downstream Model Sidi Salem Dam

Outﬂow from |
Sidi Salem Dam

¢ Sidi Salem Damsil'anaDam |
— Estuary

Siliana R.

O slouguia

ridge Mejez El Bab
Runoff from Sub-
catchment

El Herri

River channlel model
by MIKELL ™| o

L‘Lroussia Dam (Weir)

! El Battane()! Weir

Interrelating |__ |
channel and flood plain

Runoff from Sub-
catchment

by MIKF FLoow) ® L[ Flood plain (grigl)
] (Weir)
G ] o L modeiby mikez1
Sea Water Level ~ Sea
(Gulf of Tunis) 6
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Structure of MIKE 21 Mejerda Model

Flow Model File
(Simulation file)
(**.m21)

Bathymetry File
(Topography 2-D grid data)
(**.dfs2)

Structure of MIKE 21 Model as a part of Mejerda MIKE FLOOD MODEL

. e i)
| BouHeurtma
4 Dam

Flood plain (grid) .
model by MIKEZT\ :

“yessal

No inundation
(“Land value” in
MIKE21 bathymetry)

“. ¥ Tessa Dam F

Structure of MIKE 21 Mejerda Model

ﬁSimuIation File [Basic Parameters] — [Bathymetry] F

¥ AL DT e =
v =

f

i

sannass

TECEFLEED

e

Specify Bathymetry File

Bathymetry File

sample model (“mfbig.couple” file)

Ty T T S e S——

Ead B2

==

MIKE11
river channel

MIKE21
flood plain model | N w4

e )

Bathymetry File

REES — e i ey | i i

=

annm

BT

BxTam

00
MIKE21 model :
Enclosed (Land value cells).
TNO boundary.

MIKE11 model :
Inflow discharge is supplied from
MIKE11 Model to the flood plain

Bathymetry File

+ Bathymetry for the Mejerda Model was
prepared to cover the maximum limit of
potential inundation area.

« Bathymetry (except land value) was
designed to be within the extent of MIKE11
Model

+ One grid = Square
— Bathymetry should be a square shape.

(including “land value”) 1
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Bathymetry File

¢ Boundary conditions (inflow discharges and
downstream water level) of a MIKE FLOOD
Model area controlled by MIKE11.

— Bathymetry boundaries were designed to be
closed, in principle. (except downstream end
of the downstream model)

13

Bathymetry File (Upstream Model

dfs2 File (grid_Jnd-BS-LLO2rev.dfs2)

yicmmee &

EREREREEEERAANR

ERUEERERRERERREENN

c FE N =)
Location e
Flood plain (grid) _j:' OUSeUrtma
model by MIKEZI\ 06T 2 am

Bathymetry File (Upstream Model

Assumed.

No inundation

(“Land value” in
MIKE21 bathymetry)
i - d

Bos | . - = =
| Grid Size : 228.13m x 228.13 m| |

- § TessaDam

Bathymetry File (Upstream Model

\ No Boundary \ Closed

—_

Ase Wi Grid Duats

o P agcing 226 13 ete)

No inundation is expected.
“Land value” = 500 (NGTm)

2NN (1000, Time a8 0, Ly

16

Bathymetry File (Upstream Model

Closed Boundary
by “land value” 500)

17

Bathymetry File (Upstream Model

| MIKE21 Simulation File (**.m21) |

| [Basic Parameters] — [Boundary] |
|| ——

“Program detected”
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Bathymetry File (Upstream Model Bathymetry File (Downstream Model

Setting Land Value
Window of dfs2 file

T EYEY K

[Edit] — [items..] [

(EREEEEGRNREREEEsnRsIzssEEssssEg| 8

Locat|0n Assumed Max. limit of /
potential flood plain area ’_\/

r__._.f Tobias Dam

River channel model 3
by MIKE11 N
No inundation R
(“Land value” in W
MIKE21 bathymetry)

§ Sea
(Gulf of Tunis)

3
Flood plain (grid)—"

model by MIKE21

0 ER0GIDN0G  BC00
o —

- 20
Siliana Dam

dfs2 File (grid_DeltaEx03.dfs2) — ee—=
:
' BE
¥ No inundation is expected. |-
- ‘|“Land value” = 500 (NGTm) |*

Bathymetry File (Downstream Model Bathymetry File (Downstream Model

Closed Boundary
(by “land value”
500)

Mean High Sea
Water Level
0.5 mNGT (const.)

22

Bath metry File (Downstream Model Bath metry File (Downstream Model

|MIKE21 Simulation File (**.m21)
| [Basic Parameters] — [Boundary] |

|MIKE21 Simulation File (**.m21)
| [Hydrodynamic Parameters] — [Boundary]

o e —
4 o Bams Fams

s -l v -
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Bathymetry File (Coordinate System

+ Coordinate system applied to MIKE 21 should
be consistent with the one applied in MIKE
11 (and topographic survey) and GIS.

Bathymetr Coordlnate S stem

Inundat|on Depth (Grid data): |
Imported MIKE21 Results

Base Map, Reservorr River o
channel alignment : —

MIKE FLOOD Model = MIKE 11 + MIKE21
MIKE 21 Bathymetry File = Prepared in GIS
Inundation Map = MIKE21 Results + Topo Map

25

Bathymetry File (Coordinate System Bathymetry File (Grid Size

Coordinate System Applied to the Mejerda Model Grid Size Applied to the Mejerda Model
« Carthage_UTM_Zone_32N (or UTM Carthage) Upstream Model 228.13 mx 228.13m
+ Transversal Mercator (76.04 m x 76.04 m)

o Downstream Model 228.13 m x 228.13 m
+ Ellipsoid: Clarke_1880_IGN — -
+ Central meridian : 9 degree Notes on _grld size selection i
Fal fing : 500000 + Elevation in a grid cell represents average elevation.
¢ raise easting - + Sporadic depressions cannot be expressed: M“’diiff{];’c”:ssb;’r;”e’
« Small cell size result in.... (but, often not available....)
This system was applied, because it matches with... + Long simulation time, but unnecessarily high resolution.....
wthe one used in GIS data prepared by MARH, and . . . .
athe one used for the topographic survey Size selection accord_lng to 'rhe required accuracy
77 (the stage of study) is required.

Bathymetry File (Grid Size Bathymetry File (Grid Size

Bou Salem before Pro;ect 10- year flood

Bou Salem: before Pro;ect 10- year flood

Grid Size : 228. 13 m X 228 13 m
+76.04 mx 76.04m|

- \{ Grid Size : 228. 13 m x 228 13 m|—

T \_ o 2
P IN NN/ PR WY ‘_ = -___9

T
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Simulation “Cold Start” or “Hot Start” Simulation “Cold Start” or “Hot Start”

Initial Condition “Cold Start” or “Hot Start” (1/2) Initial Condition “Cold Start” or “Hot Start” (2/2)
01/Jan. 7:00 09/Jan. 7:00
| Simulation 1 | Bathymetry information
01/Jan. 7:00 09/Jan. 7:00 18/Jan. 7:00 4 + Result at 09/Jan. 7:00
| Simulation 1 | Simulation 2 | e ——
(e} art rile
T Ega s - Two result files are
| Cold Start | | Hot Start | Result File 1 created.
09/Jany 7:00 18/Jan. 7:00
Simulation 2
Hot Start File Result File 2
use as
31 Bathymetry File 32

Simulation “Cold Start” or “Hot Start” Simulation “Cold Start” or “Hot Start”

How to Input (1/3) How to Input (2/3)
[Basic Parameters] — [Bathymetry]

+ In MIKE 21, settings require in the windows —
Figaers “Cold Start”

sameeTm or
“Hot Start”

+ [Basic Parameters] — [Bathymetry]
+ [Hydraulic Parameters] — [Result]

“Cold Start”: Specify bathymetry file
“Hot Start” : Specify hot start file

33

Simulation “Cold Start” or “Hot Start” Simulation “Cold Start” or “Hot Start”

How to Input (2/3) + Advantages of “Hot Start” in MIKE21

[Hydraulic Parameters] — [Result] + Save a half of results, even if unexpected
T - termination of the simulation occurs at the

nearly end of the required simulation period
+ Dividing a simulation could give a chance to
check results at the middle of simulation.
+ The size of one result file can be limited.
ST [ specify directory and name e.g. Downstream model: Present condition 50-y
of Hot Start file 1 file = could be about 1 GB.

——r—)
36
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Simulation “Cold Start” or “Hot Start”

= |

+ Disadvantages of “Hot Start” in MIKE21
Results are divided and stored in separate files.
Additional post-processing procedures (e.g.
combining two files) might be involved.

Note:
m Larger MIKE21 result file size is brought by

More cells with inundation

Longer simulation period (and smaller time step)
= Larger MIKE21 result file = Longer simulation time

37

Simulation “Cold Start” or “Hot Start”

+ In consideration of post-processing of MIKE21
result files, one result file for the entire
simulation period (without “Hot Start”) is more
convenient........

+ For Mejerda Model, Hot Start was applied only
for cases with extensive inundation areas
(=significantly long simulation time) ....

Present condition: Upstream. and Downstream,
20, 50-year, etc.

38

MIRE ZI |U|oae| asa parf O| W”RE
(... FLOOD Model |

+ Bathymetry (except “land value™) should be
within the extent of MIKE11 Model

+ Boundaries are suggested to be closed in
principle.

+ Boundary conditions (inflow discharges and
downstream water level) of MIKE FLOOD
Model are basically controlled by 1-D model
(MIKEL11).

39

MIRE ZI |U|oae| as a parf O| W”RE
(... FLOOD Model . |

+ Geographical coordinate system in MIKE 21
model should be consistent with the ones in
MIKE 11 and GIS data files.

+ Simulation time step and period should be
consistent with the one in MIKE11.

¢ “Cold Start” or “Hot Start” of simulation should
be selected according to the time required for
the simulation.

(MIKE21="Hot Start” |:> MIKE11="Hot Start”)

Post Processing MIKE21 Results

Concept of dfs2 File

Bathymetry E
dfs2 file E /

/\Topography grid data

Simulation result [[MIKE21 Result file (**.dfs2)
dfs2 file (Time series grid data)

Grid data
Water depth at Time step n

Time step=n

t+1

W N

imestep=1

Post Processing MIKE21 Results

Overall Procedure

MIKE21 Result file (**.dfs2) Grid data
(Time series grid data) Max. water depth
Grid data Extract max water depth at V“ each cell

Water depth at Time step n :
s e Prime step=n E>each grid

>t

Tzt

MIKE Applications ‘

5
Time step = 1 D

[
« Overlay with background images « Overlay with other images
(shape file, jpg images, etc.) (e.g. Maps
« Create video File « Arrange presentation

MIKE Applications ArcGIS (with Spatial Analysit)

R RS

" Video " " Inundation Map "

42

Lecture M21-7



Post Processing MIKE21 Results

Inundation Depth (Grid data):
Imported MIKE21 Results

W SVl

Base Map, Reservoir
channel alignment :
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Integrated Basin Management

Focused on Flood Control
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the Mejerda River Basin

Training . .

) ~on Presentation Material

Inundation Analy3|sfModeI (MIKE FLOOD) for
or

the Mejerda River Basin Lecture 4

Hydrology/Hydraulics/Runoff and Sediment Analyses
TOTSUKA Natsuko

Contents of Presentation

o Lecture Type MIKE FLOOD Mejerda Model

+ 1-1: What is MIKE FLOOD
_ . + MIKE FLOOD Model Structure
+ 1-2: Overview of the Mejerda Model

+2: MIKE11 Mejerda Model + “Overflowing” River Reaches

+ 3: MIKE21 Mejerda Model o Linking River Reaches to MIKE21
| +4: MIKE FLOOD Mejerda Model |
+ Software practices using simple sample

models (demo version)

# Practices how to operate and update the
Mejerda inundation analysis model 3 .

MIKE FLOOD Model Structure

MIKE FLOOD Model Structure

3 e ¥ ' DownstreantMuodel
UpStream Mode s A Assumed Max. limit of / .
Flood plain (grid) = potential flood plain area ’\/ %
model by MIKE2:~ e i e
,.—-—J P i 3

River channel model —
by MIKE11 \
No inundation .
(“Land value” in MIKE2 ;
bathymetry)

[y

No inundation

(“Land value” in MIKE21
bathymetry)

¥ TessaDam Siliana Dam
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MIKE FLOOD Model Structure

1 Input files :
| MIKE11 (e.g. *.nwk11) |
Simulation File
: (**.sim11) : |
: |
MIKE FLOOD | 1
Definition File | Completed MIKE 11 Model I
(**.couple) LT
! Input files
MIKE21 (e.g. *.dsf2)
Definition File
This is _the only file need for (**.m21)
modelling of the MIKE

FLOOD part of a inundation
analysis model.

Completed MIKE 11 Model

“Overflowing” River Reaches

Flood plain (grid)
model by MIKE21
River chjannel model

by MIKET.

—_—

Interrelating
channel and flood plain
by MIKE FLOOD

—\J Overflowing might
We expect NO overflowing might occur here.
occur here.

River sections are large enough.
Levees will be installed. etc....

“Overflowing” River Reaches

Flood plain (grid)
model by MIKE21
River channel model

by MIKE:

Interrelating
channel-and-flood-plain
by MIKE FLOOD
Water in the channel overflows
-1 along these reaces

(1-D & 2-D simulation)

MWater doesn' overflow
along these reaces.

L ~-——") Ooverflow Overflow
Virtual levees < T : Va Y e
on both banks ! 1
confine water. N i /
(Levee : Left and right Flopd plair| (grid)
ends of cross section model by MIKE21
marked 1.and 3 in
MIKE11 cross section E Vhexlrl ;r:";e' model
editor)
Example : Example :
River reaches River reaches
with embankment without embankment 9

“Overflowing” River Reaches
I MIKE FLOOD **.couple File, [Definition] page L 2

=

| Chainage of Linked river reaches
(Chainage : in MIKE11)

o o . )

H.J

Green : Linked river reaches
(Linked river reaches = Overflow
might occur)

MIKE21 model :
Grid topography data

—[MIKE11 model :
Inflow discharge is supplied from

_ of flood plain MIKE11 Model to the flood plain

“Overflowing” River Reaches

Upstream Model: Present Condition
sl

Green : Linked river reaches
(Linked river reaches =

4 Overflow might occur,

or might not occur)

4740000 3

4030000

4020000 3 i

“Overflowing” River Reaches

Upstream Model: After Project (River Improvement)
oB000 —————— (example of one of alternatives)

Green : Linked river reaches

(Linked river reaches =

Overflow might occur,

or might not occur)
ALK

Bl Levees are planned:
b1 No overflowing

SIS0 1

o 4
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“Overflowing” River Reaches

Downstream Model: Present Condition

Green : Linked river reaches
(Linked river reaches =
Overflow might occur,

or might not occur)

“Overflowing” River Reaches

Downstream Model: After Project (River Improvement)
(example of one of alternatives)

Green : Linked river reaches
(Linked river reaches =
Overflow might occur,

or might not occur)

Levees are planned:
No overflowing

AC4EE)

4000 60000 0000 B0 14

Linking River Reaches to MIKE21
How to Input / Change Linked Chainages (1/2)

A Bty M 8, T o, et P 9 (301 P % AL s s [ | [(Lmal ¥t

"""""" R g (= e R el T
I e e e e S|

5 oy M VIRl et

Right click on this

Link river branch to
MIKE21....

Linking River Reaches to MIKE21

E How to Input / Change Linked Chainages (2/2)
: ﬂ — T --.l = ]

»

River name:
Type river name to be linked to'_
2-D model = e et

3r—
'éhamage upstream:
Chainage downstream:

|.{Upstream and downstream ends of
overflowing reaches. (Chainages are
defined in MIKE 11)

Linking River Reaches to MIKE21

!_ink and Land Value

Tk § Y RIT LT, FEn i L e ] eE

MIKE21 grid cells linked to MIKE11 cross
sections

w0

Error: Cells with the “land value” are linked |

17

Linking River Reaches to MIKE21

" How to Determine “Chainage” to be linked (1/3)
W T || ‘‘‘‘‘ e T T e T -‘w. . | [

e 1, P S 0, 1o B et P
v ¥ s 3 5o D

s e ||
Chainage : from MIKE11

Il |
Up- and down- ends of linking
chainage should be within the
bathymetry + should not be on
“land value” cells.

Chainages should be ;
determined carefully. [~ e s

F- (17
w
<
=
(]
2
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Linking River Reaches to MIKE21 Linking River Reaches to MIKE21

How to Determine “Chainage” to t,)§| linked (2/3)

4060000 3 T 4 ]
Chainages need to be
4000 found manually...
E comparing......

400 3 MIKE FLOOD window

""" MIKE11 network view
4030000
40120000 i

19

How to Determine “Chainage” to be linked (3/3)
| MIKE11 Network view

wnon |

Click =
Chainage

R0

« Building model involves engineering judgement and
a lot of data processing routine work. (Modelling
cannot be all automatic!!)

« Evaluating simulation results is important.

Finding mistakes
Evaluating calibration results (parameter values)

Judging settings in the model. (€based on results)
= Modelling always involves assumptions and
simplification.
= There might be limitation of software functions

= Required accuracy according to the purpose. 21
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'@" Today’s Training ltem
L=

« Lecture Type
Focused on Flood Control + 1-1: What is MIKE FLOOD
Mejercllr':\ River + 1-2: Overview of Mejerda Model
+ 2: MIKE11 Mejerda Model
~on + 3: MIKE21 Mejerda Model
Inundation £nalysis Modef + 4: MIKE FLOOD Part of Mejerda Model
the Mejerda River Basin « Software practices using a simple sample

model |MIKE1l : Software for 1-D
Hydraulic Analysis (like HEC-RAS)

* PraCthCo TTOVV (U UOCT Tina UpPuate Wicjerua

on
Integrated Basin Management

Training

Hydrology/Hydraulics/Runoff and Sediment Analyses
TOTSUKA Natsuko inundation analysis model 2

Overall view of MIKE11 Model Outcome of MIKE 11 Simulation

Model Example OUTPUT

= Water level
= Discharge

Sidi Salem Dam

Cross Section (@ about 500m) —\_

Outflow from
Sidi Salem Dam

O slouguia

{0 Mejez El Bab
Runoff from Sub-
catchment

O El Herri

Roughness Coefficient (Manning's n)

I N PUT Laroussia Dam (Weir)
= Inflow Discharge
= Cross section

= ... etc.

Weir

Runoff from Sub-
catchment

Sea Water Level =~ Sea i
(Gulf of Tunis) 3 4

Structure of MIKE 11 Model Structure of MIKE 11 Model
— Simulation ‘**.simllg File
Simulation Data Network Data
(**.sim11) (**.nwk11)

BB L Ve fiede e S
D@ L e

Mot | F04 | fomadato | Pt | St

| | Cross Section Data

“sim11” file

X (**xns11) e e AT TVt T Wi a1 |
interrelates other sl <
input files. Boundary/ Inflow etsisiaogi : ; X
O Pt | B s a0 T Mg Cmnae M o | E
— Data b Parametars
(**.bnd11) ke
Hydrographs, Water Levels e InpUt files can be Opened
(Time seriese data) o Py from **.sim11 file
(**.dfs0) W Pt
Hydraulic (HD) s N
L D —— Let's try opening....
(**.hd11) Example M11_Mejerda_byJICATeam ¥
Note : (**.sim11) etc. : File extension name 5 e LE- Sim_MejUp_demo.sim11
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Major Input Data to MIKE 11 Major Input Data to MIKE 11

+ Cross Section File (*.xns11)
Cross section ID No.
Location (chainage) of cross sections
Cross section shape (X, Y)
Bed resistance (resistance type, roughness coefficient)
+ Boundary file (*.bnd11)
(Location of boundary conditions) (This can be input on
the Network editor.)
Names (and directories) of inflow/water level time
series data files (**.dfs0)
+ Hydraulic parameter file (*.hd11)
7 Initial condition (water level or discharge) 8

+ Simulation File (*.sim11)
Model definition (Hydrodynamic, unsteady)
Names and directories of input files (Network, Cross
section, Boundary, etc.) and a result file
Simulation time step and period

+ Network File (*.nwk11)
Coordinates of cross section positions (Easting, Northing)
Chainage (distance for the upstream end) of cross
sections
Structures (e.g. bridge) (Type, location, dimension)
Location of boundary conditions (inflow, etc.)

MIKE 11 Modelling Procedure

Procedure of Modelling
1. Preparing time series file  (*.dfs0)

Preparing network file  (*.nwk11)
Preparing cross section file  (*.xns11)
Preparing Hydrodynamic file  (*.hd11)
Preparing boundary file  (Empty, *.bnd11)
Preparing simulation file  (*.sim11)
Inputting boundary data  (*.bnd11)
Simulation  (*.sim11)

© o N Ok wDd

Viewing result file  (*.res1l) 9
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Focused on Flood Control
in
Mejerda River

Training
on
Inundation Analysis Model

for
the Mejerda River Basin

Hydrology/Hydraulics/Runoff and Sediment Analyses
TOTSUKA Natsuko

Today’s Training ltem

o Lecture Type
+1-1: What is MIKE FLOOD
+ 1-2: Overview of Mejerda Model
+ 2: MIKE11 Mejerda Model
+ 3: MIKE21 Mejerda Model
+ 4: MIKE FLOOD Part of Mejerda Model

« Software practices using a simple sample

MIKE21 : Software for 2-D
Hydraulic Analysis

* PraCtICCo TTOVV (U UOCT Ui UpPuate Wicjerua

inundation analysis model 2

model

=3 £ . 3 ) i -

Outcome of MIKE 21 Simulation

Topography data for 2-D Analysis

« For MIKE21, 2-D (grid) topography data should
be prepared.

(Elevation in m)

GIS Software
or

[

2-D (grid) topography data
(called “Bathymetry” in MIKE21)
For MIKE 21 : One Grid = Perfect square

g)s5lale][6]7]7]5 _
6| al5|54]a|a MIKE application 91%
6[4|5|5|4|4|4 Dlgltlz_
6lal6|6|5|4al5]a contour lines
6(5(7|6|4|5|5]4 or
6|7|6|6|a]ala|7 cee o
e e
5/7|5|5|5|6]9 or e
5|7|5[5|5|6]|9 Existing grid data . o o
e e
e e
e e

) e s e e s e
M) e 0o 00000

Point Elevation I34ata

Concept of 2-D Analysis Result

Example of Result
Results are
also grid data.

Simulation by MIKE 21
and
Post-processing by
MIKE Software, GIS etc.

alalytaly 4
S i\ PV IR
MIESESEEEN
INESESERENESES

M NSRS
MAESESENMNA

\ERMAZREN

MERAIRFRSN

Max. Water Depth (m)
(Inundation Depth)

O of MIKE 21 Simulation

s s i
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+ MIKE 21 (2-D analysis) is often used for
simulation of coastal areas (current in a bay,
etc.)

+ MIKE 21 (2-D analysis) can be also applied to
the simulation of inundation on a flood plain.

Structure of MIKE 21 Model

i Bathymetry File
Flgw Mo_del Elle (Topography 2-D grid data)
(Simulation file) *[ (**.dfs2)
1
1

(**.m21)

Boundary Data File (e.g. Water Level)i
1

(Time series data) i

____________ -
Typical Structure of MIKE 21 Model k

This is not always necessary. (The Mejerda Model
does not require this.)

For example...

If a boundary water level is constant, the boundary condition
can be defined in the Simulation file (*.m21) without time
series files.

Major Input Data to MIKE 21

+ Bathymetry file (*.dfs2)
+ Grid data (Topography of flood plain, sea bottom, etc.)
+ Flow model file (Simulation file) (*.m21)
+ Name of bathymetry file
+ Simulation time step, simulation period
+ Resistance (Manning number, etc.)
+ Boundary condition (constant values or time series file)
+ Result file name
+ Other parameters (wind, etc.)
+ Boundary time series file (if necessary)

Structure of MIKE 21 Model

Sample 1: Lake (provided by DHI)
+lake.m21  ---- Flow model file (simulation file)

+ bathy.dfs2 ---- Bathymetry file (2-D grid data)

Sample 2: Sound  (provided by DHI)
+ Sound_HD.m21 (in “HD” folder) ---- Flow model file

(simulation file)

+ Bathy900.dfs2 (in “Data” folder) ---- Bathymetry file
(2-D grid data)

+ win.dfsl (in “Data” folder) ---- Boundary time series

+ wls.dfs1 (in “Data” folder) ---- Boundary time series
10

Sample 1: “Lake”

Let's see the model structure !
+ Open “lake.m21” (double click)
+ [Basic Parameters] — [Bathymetry] — [View]

+ “bathy.dfs2” file opens

+ This is a simple example of bathymetry (grid) data.
+ Close “bathy.dfs2”
# [Basic Parameters] — [Simulation Period]

+ A time step is normally small. (20 second for “Lake”)
+ [Basic Parameters] — [Boundary]

+ [Program detected] is normally recommended.

Continue

11

Sample 1: “Lake”

Continued...
# [Hydraulic Parameters] — [Initial surface elevation]

+ [Hydraulic Parameters] — [Boundary]
+ In “Lake”, [constant] is selected.

# [Hydraulic Parameters] — [Resistance]
+ In “Lake”, [constant] is selected.

+ [Hydraulic Parameters] — [Results]
+ Click a small squire on right of “Time”.
+ Click “Ctrl + D” on “Data File”

Continue

12
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Sample 1: “Lake”

Continued...

¢ [Run] - [Start Simulation.....] — [OK]

« Open “lakeres.dfs2” file created (Result file)

# Click “Timestep forward” and “Timestep back” icons
(symbol look like clocks) on Tool bar

+ Slide a bar at the bottom of the table view
+ Mesh on the grid moves simultaneously

# Select one of cells in the table view, and input 5

+ Close “lakeres.dfs2” (Don’t save your changes)

Concept of dfs2 files

Bathymetry /\ Topography grid data
dfs2 file 7

Simulation result [MiKE21 Resultfile (*.dfs2)
dfs2 file (Time series grid data)

Grid data
Water depth at Time step n

— Time step=n

27t
s
7 2
/7Timestep=1

I

MIKE 21 Modelling Procedure

5 1. Develop Bathymetry File (grid data) (*.dfs2)
2. Make “Flow Model File” (simulation file)
(*.m21)

3. Input parameters

4 Simulation

?. Viewing results

Order of modelling

Order of
today’s practice 15

Sample 2: “Sound”

This example is.—simlldlg-t_ipn_ of Foastal area.

Water level time series == KA, |

recording point " Water level time

| series profiles at @
are known.

2-D Simulation

Obtain

swater level time
series

*Flow direction

-~ | at other points

Sample 2: “Sound” Bathymetry File
.1

o = ——
Sl STH GN . O B

i i | 7

ample 2. Viake "Flow Viodel Flie .m

« Start MIKE21 — [MIKE 21] — [Flow Model (.m21)]
+ Save *.m21 file

Go to page 23 of DHI Manual
(MIKE 21 step-by-step)

18
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Sample 2: Viewing Results Sample 2: Develop Bathymetry File

+ Directly open *.dfs2 file
+ Prot Composer
+ Start MIKE 21 — “New” icon — [MIKE ZERO] — [Prot
Composer]
+ [Plot] — [Insert New Plot Object] — [Grid Plot] — select
the result dfs2 file at “Master File”

+ Result Viewer
+ Start MIKE 21 — “New” icon — [MIKE ZERO] — [Result
Viewer]
+ [Projects] — [Add Files to Project] — at “File Type” select
“MIKE21 Result File” — Click E , select result dfs2 file

19

« Start MIKE21 — [MIKE ZERO] — [Bathymetries]
reime petbmanes |

g

e L ==
e e e el + UTM-33
Lt e L i
1) o + E: 290000
= = + N: 6120000
— R i + W: 120000
+ H: 120000
N i - LE s L -
el | M ] [ B -t
+ [OK] — Save **.batsf File 2

Tutorial: Develop Bathymetry File

& [Work Area] — [Background Management] — [Import]
o [Files of Type : MIKE21 XYZ Files (*.xyz)]

¢ Select ¥sound¥bathi¥land.xiz

FrIENG | bty v Qo3
el
—
E o
Frobad
=/
T P
L] This is an ASCII (text) file of
ke digitized shore line.
LAl iy 7ri A e v v] _W'ﬁ' g
Prf EAE T MINE 2 $0Z Files {%002) v 1 | S
Comvarnon: [T -
21

Tutorial: Develop Bathymetry File

+ [Import] - Select ¥sound¥bathy¥water.xyz
o [Convert from : LONG/LAT] — [Open]
+ [OK]

22

Tutorial: Develop Bathymetry File

Procedure of Modelling

¢ [Work Area] — [Bathymetry Management] — [New]
o [Convert from : LONG/LAT] — [Open]

* [OK]

# Fig 2.7 in DHI Manual (MIKE21 Step-by-step)

Go to page 6 of DHI Manual
(MIKE 21 step-by-step)
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Today’s Training ltem

; o Lecture Type
I rascd on Flood Centror +1-1: What is MIKE FLOOD

Mejercllr; River + 1-2: Overview of Mejerda Model
+ 2: MIKE11 Mejerda Model
~on + 3: MIKE21 Mejerda Model
Inundation £nalysis Modef + 4 MIKE FLOOD Part of Mejerda Model
the Mejerda River Basin + Software practices using a simple sample

model |MIKE21 : Software for 2-D
Hydraulic Analysis

* PraCtICCo TTOVV (U UOCT Ui UpPuate Wicjerua

Training

Hydrology/Hydraulics/Runoff and Sediment Analyses
TOTSUKA Natsuko inundation analysis model 2

I — Sample 1: “Lake”

Sample 1: “Lake”
I ———

Continue

3 Pty T =8 4

Sample 1: “Lake” Sample 1: “Lake”

nat =] ¥ MIE 21 e Hodal —
S Sl ||
fin e i) Modite
7 . ETET S || === S
of kgl of Samilsbion Perid &) Cobd
. " e b o O Nrrbes of wesi T
o Dieem el ki [T PV S S— ¥ Source and Sk
o Mo Meriged 1 s s, e ™ gt o Mg Budet #ckioral nbomstion
o P wl oy o o Fiood and Dry i T 3
Hoduhrums Peasen 1| Wb abarr el LID L. 3 Hydrodymane Pranele il e SRR — S -
ey ; 22?'.3""' Bt e LEN G A e Automatically
o Dmsaes L ]
# Thrw el Tk i W Zowse and Sek A a
# i Vissmums [P o Eddy Viscosity
4 Pelaitisd o Bt T Eahpeis JN] i | e Aen |
[pr o Ve Radistion T wedieien i J R -
W ma ey = g—— of Windd Conditions =i
€ ® n
- ey || b e e o Faschs
i L € *
o [ oo
o *
Tors! rnber o sirors = 0
e w1 Tutel matet ol evoee = € =
LZhasy) i =y, Voot (Semiiies ]
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Sample 1: “Lake”

Time Step

(sec)

Sample 1: “Lake”

Automatically

= 4 e Tt [EifdenPoried
Merdule: Salection
": S Frat Lawt
o Bourdary Tweusimnge | o *
o Source snd Srk o =
o Hags Dudest L
W Tlood and Dry
= 0 Hydodmanic Paamess. Fraen————
of Mnitial Suatnce Elevati
o By Smisihon end date
of Gensen el Sk
o Eday Vieoaiiy
o Fesictonce e Feled
o Wave Rsdistion 1
W Wind Conditions T shs e L} L.
#on Snchaes
of Runaite o Himbe
M Couran o — 1
T of o = 0
oot v b\ valdatsen " Emiaen |

| =T — ]

R e el e

Sample 1: “Lake”

& W Basic Paramaters
of Moduln Selecton

o Hathymatey

¥ Paad
o
Mty L

o Samilstion Period
o Boundary
o Source and Srk
¥ Mgz Fusgnt
of Fhood and (v
= Hrdoman Faramete.

o inial Surfate Clevati
o

Sample 1: “Lake”

Basndy 1 0103~ 0300
Forttalnbah;

Constant

e — —
. K st [

Total number of errors = 0
o\ valdation

o |

Sample 1: “Lake”

o Semilation Paried
o

o Sowce and Srk
of Mazz Dudget

of Fiood neel Bry
Hythodyrame Paamsts
of Bitial Gurface Elevati
o Bourday

o Source s Sk

+ ENNEE

o Resitiarce
o Wave Radiation
o Wind Conditions

Sample 1: “Lake”

T =

T v g o e 6

Tartal pumber of merees = 0
T vabdation S |

R e B
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Sample 1: “Lake” Sample 1: “Lake”

o MIXE 21 Floss Model -~
o DBasc Parameters o Basic Parametors =
o Madile Satsction v -
¥ Bathymatry Wind ¥ mmm Siseof total ourpust 07348 40
o, Sl ot M tos | Conant i T a3 Soocr 3 o Simsdatin Paxt Huanboss o ciknd s |1 @ Sen o0 ki 072946 1ad
? 1 ¥ Boudar =
o Sousa wd Sk % Eoarta and Bk Towe | Ains = Fiim
o Mass Badeet o Macs Budess i) 0
of Flood ard Dry W Flood and Dry
I i Paramate. £ Hedrodyramic Paramate.
o hittial Garface Dlavatl o Tnitial Suriaee Flevaii
o Bowndary W
o Sewce and Sink of Scaree and Sk ¥
o Eddy Viscosity
o Pesistancs : &i’:‘:h [ Gererobe heot start
of e Fadiaton of Wave Padistion T ol Slart File 1 Tille 1 |
« e o Wind Conditions L 1 Fo
& e b 5 Seieiie
o Reait " vz
. = ——
© " > 2 - T —
.__,__ Update Iregquency | 2
€ £
Total rumber of errors =0 T =
[ T T e o (AR

beka mZE - Maidilmd

Sae of toidoutpt 073940 MD
Sop ol HD oupu (173548, B

o st Surtace Elef
o Boundary

o Source and Sk

o Eddy Viscosity

of Racslance

of Wn Hadluntin

o Wesd Cordtiom
i © Swuchers

o Fesuity

Lz Welatn hrcpasricy I &
Mavigalun o %

Total runtes of areoes = 0
400 alidation (" Semiaten |
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Integrated Basin Management
Focused on Flood Control
in
Mejerda River

Training
on
Inundation Analysis Model

for
the Mejerda River Basin

Hydrology/Hydraulics/Runoff and Sediment Analyses
TOTSUKA Natsuko

Today’s Training ltem

o Lecture Type
+1-1: What is MIKE FLOOD
+ 1-2: Overview of Mejerda Model
+ 2: MIKE11 Mejerda Model
+ 3: MIKE21 Mejerda Model
+ 4: MIKE FLOOD Part of Mejerda Model

« Software practices using a simple sample J

model |MIKE FLOOD : Software for
combining 1-D and 2-D Models

* PraCtICCo TTOVV (U UOC Ui UpPuate Wicjerua

inundation analysis model 2

MIKE 11, MIKE 21 and MIKE FLOOD

Functions and Relations

MIKE21 MIKE FLOOD MIKE11
Combining 1-D and 2-D

2-D Analysis 1-D Analysis

Simulating hyraulic
conditions
(water depth, velocity,
etc.
on flood plain

Simulating hyraulic
conditions
(water depth, velocity,
etc.
in river channels

* Interrelating 1-D and 2-D

« Defining overflows along
interrelated reaches

Flood plain defined <7 S TN
by MIKE21 > S 7 AL Lateral Link defined
\ R \ by MIKE FLOOD
v River channel defined
by MIKE11

Structure of MIKE FLOOD Model
r-—-=-—=—========== I
Completed 1 Input files |
MIKE 11 Model | MIKE11 { (e.g. *nwk11) ||
Simulation File 1
: 1
: 1

modelling of the MIKE
FLOOD part of a inundation
analysis model.

" (**.sim11)

MIKE FLOOD 1
Definition File b e e o o — — — ———— - a
(**.couple) F—————========—
1 Input files |

MIKE21 (e.g. *.dsf2)

Ll Definition File :
This is the only file need for : (**.m21) : |
| 1

5

Completed MIKE 21 Model
4

Structure of MIKE FLOOD Model

Note :

¢ MIKE 11 (1-D) and MIKE 21 (2-D) models
have to be completed before building a MIKE
FLOOD Model.
+ Test run / MIKE 11 and MIKE 21 models
independently —
+ Confirm MIKE 11 and MIKE 21 models have no
error.

Structure of MIKE FLOOD Model

Sample model

+ Sample programme used in this session
+ “mfbig.couple” in “FloodplainDemonstration”
provided by DHI

¢ MIKE 11 model files are in “river” folder
¢ MIKE 21 model files are in “floodplain”
folder

Tutorial MF-1



Structure of MIKE FLOOD Model Major Input Data to MIKE FLOOD

(“mfbig.couple” file)
e
+ Name of MIKE 11 simulation file (*.sim11)

¢ Name of MIKE 21 simulation file (*.m21)
+ Chainage of river reaches overflow occurs
« Definition of overflowing

Let's see the sample model

_=|MIKE11l (**.sim11) and
1 MIKE21 (**.m21) files can be
| opened from hear.

MIKE11
river channel model

MIKE21
flood plain model

'
[

T TVl | Setews |, POT Tty T

Meanings of “Overflowing”

Flood plain (grid)
model-by MIKE21

[ ey ] -
| Chainage of Linked river reaches River cHannel model
(Chainage : in MIKE11) by MIKEZ:
| -‘.._...:I..;_..l I

Interrelating
channel-and flood plai
by MIKE FLOOD

in

Green : Linked river reaches
(Linked river reaches = Overflow
might occur)

Overflowing might

We expect NO overflowing might occur here.
occur here.
e . s o o s 1= e = River sections are large enough.
m Levees will be installed. etc....
10

Meanings of “Overflowing” MIKE 21 Model in MIKE FLOOD Model
(“mfbig.couple” file)

sample model

Flood plain (grid)

model by MIKE21
River channel model 1740 A e SSARALY ~ J omp F.000 ot 8 F bt et S g
by MIKE: S T T v e R - L e L CE i 0 w2
"
*itle L kALl
= <

Interrelating
channel and flood plain =
by MIKE FLOOD

- | =
==

AT

VWater doesn't overflow Water in the channel overflows
- along these reaces. | along these reaces *
(1-D simulation only), (1-D & 2-D simulation) MIKE11
Overfl .
Vil s =TT T s river channel model
on both banks | 1
confine water. " "
(Lowe ot g Fiopd pain (gricy”
ends of cross section model by MIKE21
marked 1and 3in
MIKELL cross section E ver channel model MIKE21
editor) MIKELL .
Example : Example : flood plain model
River reaches River reaches .
with embankment without embankment 11 e 2
TV i, TV 3
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MIKE 21 Model in MIKE FLOOD Model

T e ey . ranmma
O LT i mdy TR o i L

annm

BT

BxTam

00
[ MIKE21 model :
Enclosed (Land value cells).
TNO boundary.

MIKE11 model :
Inflow discharge is supplied from
MIKE11 Model to the flood plain

Procedure of MIKE FLOOD Modelling

| 1 | Create a new "**.couple” file |

Combine MIKE11 (1-D) and MIKE21 (2-D) Models
Specify prepared

2 | MIKE11 simulation file (**.sim11) and

MIKE21 definition file (**.m21)

Define overflowing reaches (where 1-D and
2-D models are interrelated.)

4 | Final check of MIKE11 and MIKE21 Models

| 5 |Simulation

Major Items of Final Check

|MIKE 11 and MIKE 21 |

+ Simulation time step and simulation period
should be consistent in the two models.

+ Directory and name of result file is defined
correctly.

+ Ranges of time and grid for storing result
should cover required time and area.

15

Practice on Sample Model

Make a “mf-practice.couEIe" file

[Program] e R e E—

-[MIKE BY DHI] Ok
-[MIKE FLOOD]
-[MIKE FLOOD]

Save as ....
mf-practice.couple  *
in your practice folder=

Practice on Sample Model

oy N g SR Limme ST iy b P o e S <7

i | () B et e e o i '.-'

Select MIKE1l and  MIKE21 -...]..,.
) ) ) ) e

simulation files in your practice £ :
folder . i

Practice on Sample Model

Win lo b B geam Db
0w =

B e B 8 T P VI 7 T o T

11, Bt TR 55 W1 G e, P, 0L 50 17 L

e L]

il =) I-::-,I"E !4 ....:._ ]“: |~=__-“. = ‘:'_F..“'"I‘.’.':"_

£ o

=

Right click on this '
window of grid and
river reaches

Link river branch to
MIKE21....
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Practice on Sample Model Practice on Sample Model

zm-m it AL s i3 "DEﬁnition" page
e ) - LT Terrny ey 1 / — ) o -
2} v--“ S - S k'\ Check “Lateral link” nght Link type BD:pl:IE Rlvljrrb::n;;/ Mi11 Chainage |M2
River name: “trib” Select [Left Right st s DS
Type river name to be linked to k| o cct L-eft] (or [Right]) . Left T joewm FOonly  RVER 1660000 3000000
’ ) S Right e—jtstere! FRERIL {RIER | 1860.000 3000.000
2-D model (With typing first one 9 T Tsterar HOonly —TAE | TeEa000 | 1885.000]
or two letters, the selection tab sy bt Left =it [ed _ CITHEr —[dssonen) dssmoon
of river names appears.) = . .
D B N\ = “Lateral Link Options” page
‘éhainage upstream: 1350
Chainage downstream: 1885
168 mTin Fh ! o Dl i L o 1% [
FYER '_IIIU-H-' ITI003 La# (Call Iy Gl LT HOH D10 { I-Il-: [ 1]
p Upstream and downstream ends of - O {10601 MDD Lan o i O et g1 1o 0w
Joverflowing reaches. (Chainages are - ) ’ ’ N I ’
|| defined in MIKE 11) —_— Save — (Close — Open ) — Simulation (Key)

“Lateral Link” and MIKE11 Markers “Lateral Link” and MIKE11 Markers

3
MIKE 11 : ——“Right” in
Cross section editor ——— MIKE
| 7 sy “Left” in FLOOD
= = e | i Tese pars o acros MIKE 'I!;i?‘é:’:f:&iiéﬁ‘fm at [ link
fe - o o e smuaien ateral lin
ey . ER ——— | llFLooDp | "I _1i—+17 T\ =
: | R T FLOOD_ RE
i+ i lateral link | .* i
f - ” _ i
_‘. 21 = "':T 22

“Lateral Link” and MIKE11 Markers “Lateral Link” and MIKE11 Markers

Functions and Relations

1-D sim.

By MIKE 11

p

Judged by 1-D sim.
MIKE FLOOD|| By MIKE 11

«o U

A0 rEm B e LB ¢ T L] AR ia ] o

Left and right of river channel =
Come from Marks 1 and 3 in MIKE 11
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€9

on
Integrated Basin Management
Focused on Flood Control
in
Mejerda River

Training
on
Inundation AnalysisfModeI (MIKE FLOOD)
o

-
the Mejerda River Basin

Hydrology/Hydraulics/Runoff and Sediment Analyses
TOTSUKA Natsuko

Contents of Training

o Lecture Type
+ 1-1: What is MIKE FLOOD
+ 1-2: Overview of the Mejerda Model
+ 2: MIKE11 Mejerda Model
+ 3: MIKE21 Mejerda Model
+ 4: MIKE FLOOD Mejerda Model
+ Software practices using simple sample
models (demo version) MIKE11
« Practices how to operate and update the
Mejerda inundation analysis model )

Practice Items : MIKE 11 Mejerda Model

Down stream Model

D1 : Add Tobias Weir and Andalous Bridge
Upstream Model

Ul : Input boundary condition

U2 : Input Marks 4 and 5

U3 : Change Manning’s n (all Cross sections)
U4 : Make a new model for different inflow

U5 : Change cross section shape

U6 : Add Bou Heurtma River (Cross section file)
U7 : Add Bou Heurtma River (Network file)

MIKE 11 Mejerda Model : Practice D1

D1. Add Tobias Weir and Andalous Bridge
(Downstream Model)

Simulation Data || | Network Data
(**.sim11) (**.nwk11)

Cross Section Data | |
1 (**.xns11) 1

Boundary/ Inflow
Data
(**.bnd11)

Hydrographs, Water Levels
(Time seriese data)
(**.dfs0)

Hydraulic (HD)
— Parameters
(**.hd11)

Note : (**.sim11) etc. : File extension name 4

MIKE 11 Mejerda Model : Practice D1

D1. Add Tobias Weir and Andalous Bridge
(Downstream Model)

’ prac_Dn_OptOpe2030_D2t 010LL.sim11

+ Network File (**.nwk11)

» Open network file through simulation file
= MejDn_st-exs_woPAandTobi.nwk11

» Add Tobias Weir (Weir)
= Chainage : 137753.2

» Add Andalous Bridge (Bridge, Weir, Culvert)
= Chainage : 41044.52

MIKE 11 Mejerda Model : Practice D1

D1. Add Tobias Weir and Andalous Bridge
(Downstream Model)

Right click on a cross section of
wuf the structure site
[Insert] — [Network] — [Brides]
“ (or [Weirs] [Culverts])
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MIKE 11 Mejerda Model : Practice D1

D1. Add Tobias Weir and Andalous Bridge

(Downstream Model)

JTobias Weir

i (1

£

Structures -
Weirs

“WR-Tobias”

MIKE 11 Mejerda Model : Practice D1

D1. Add Tobias Weir and Andalous Bridge

=\ (Downstream Model)

Dur@ Sl - tW

Pont Andalous
“Br-MejezPA”

“Arch Bridge”

=] “Submergence”
“Overflow”

Structures -
Bridges

o

B Hml (eI .

e = e e

Culvert No. & Weir
No. in Culvert & Weir

MIKE 11 Mejerda Model : Practice D1 MIKE 11 Mejerda Model : Practice D1

(Downstream Model)

D1. Add Tobias Weir and Andalous Bridge

_—~ Pont Andalous

| [Geometry and Loss factors]-[Edit]ﬂ “Br-MejezPA”

Parameters Values
Opening width, b 9
Number of arches 5
Level for bottom of arch curvature |48.5
Level for top of each curvature 53
Radius of arch curvature, r 4.5
9

(Downstream Model)

D1. Add Tobias Weir and Andalous Bridge

J Pont Andalous

Dl  wa W

Structures -
Weirs

Culvert No. for “Br- U =
MehezPA” : To be input ”r

on “Bridge page

== “Br-MejezPA”

MIKE 11 Mejerda Model : Practice D1 MIKE 11 Mejerda Model : Practice Ul

(Downstream Model)

R, | 11

D1. Add Tobias Weir and And
Pont Andalous

o “Br- MejeZPA”

=
Structures -
Culverts o
Weir No. for “Br- e L e e T

MehezPA” : To be input
on “Bridge page”

sk

iz aste

UL. Input boundary condition (Upstream Model)

Simulation Data
(**.sim11)

Network Data
(**.nwk11)

Cross Section Data
(**.xns11)

Boundary/ Inflow
Data

(**.bnd11;

Hydrographs, Water Levels
(Time seriese data)
(**.dfs0)

Hydraulic (HD)
Parameters
(**.hd11)

Note : (**.sim11) etc. : File extension name 12

Practice M11-2




MIKE 11 Mejerda Model : Practice Ul

Ul. Input boundary condition (Upstream Model)
\Prac_Up_StOpeU2_010.sim11 |

+ Network File (*.nwk11) and Boundary file (*.bnd11)
+ Inflow discharge : Standard operation, 10-year

Make empty boundary file
“Prac_Up_StOpeU2_010.bnd11”

Specify boundary file in simulation file

Open Network file through the simulation file

13

MIKE 11 Mejerda Model : Practice Ul

Ul. Input boundary condition (Upstream Model)
\Prac_Up_StOpeU2_010.sim11 |

Input upstream boundaries ("Open”) : “inflow”

= Mejerda (Ghardimaou), Mellegue, Bou Heurtma, Tessa
Input downstream boundary ("Open”) :
= Sidi Salem Water Level

Input lateral inflow (“Point Source”) : “inflow”

= Conf. with Mellegue (U2p11), Conf. with BH (U2p12)

“water level”

14

MIKE 11 Mejerda Model : Practice Ul

Ul. Input boundary condition (Upstream Model)

Inflow at | ® |O Ghardimaou
LEGEND Ghardimaou
Boundary Condition Ir_nflow to Mellegue
(""Open"in MIKE11) River
Lateral Inflow (Outflow from

(""Point Source™ Melle
in MIKE11) Mellegue R.

Runoff from Sub-
Jendouba O catchment (HY-U2p11)

Result of Reservoir
Operation Analysis
(by MIKE BASIN)

Runoff from Sub-
catchment (HY-U2p12)

Mejerda R.

TessaR.

Inflow to Tessa River
(Outflow from

O
Tessa Dam) Bou salem [Nflow to

Bou Heurtma
Sidi tsmail O River

B

L 15

Sidi Salem Reservoir

MIKE 11 Mejerda Model : Practice Ul

1. Input boundary condition (Upstream Model)

"-Lﬂhﬁwl“\wmwhv ~fn
DEFW e ETY Q= oM hid2 e L wht LR RIR Rk
] ol
o INetwork Editor l
Right click on targeted f /
positions N
[Insert] — [Boundary] f
— [Hydro Dynamic] __.,,ﬁ_.—
S
TSR o -
nlYll : ey &
:m.!( im: HJW.J‘U-.DM'I o 17 - 'Jh:vn:f |

Water Level

MIKE 11 Mejerda Model : Practice Ul MIKE 11 Mejerda Model : Practice Ul

1. Input boundary condition (Upstream Model)
Boundary Editor |

‘ThIS line automatically is
added in bnd11 file ' .
N

“Open” : for up- or
downstream end)
“Point Source : for

Select “Inflow” | | filled
(for discharge) -

-

mass 56 BEEME S v o BIEIFR L Pk o o B L
17

1. Input boundary condition (Upstream Model)
B ————— )

Trinemne o Do o
L O~ o Open targeted folder
W T M demn ]
;
@
- Click targeted time series
- file
by :éq T Ak T2.0 Medts_dewe stul
IHATIND |t e 0 S

—N 18
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MIKE 11 Mejerda Model : Practice Ul

1. Input boundary condition (Upstream Model)
|Up— & Down- ends : “Open” |
Location Chainage Folder File Name+ Item
Name
Upstream end 0|Ts- Qin-BPAU1 10-y
(Ghardimaou) QDesign _Ghardi.dfs0
Downstream end 152972.97 | TS- SSwWLd-D2t- 10-y
(Upstream end of Sidi DamWwL 4damStOpe-
Salem Reservoir) Design MIKEBasin.dfs0
Upstream end of 0 | TS-QDesign | Qd-D2t-4damStOpe MelDam
Mellegue River _10y.dfsO _out
Upstream end of Bou 0 | TS-QDesign | Qdb-D2t-4damStOpe 10-y
Heurtma River _BouHeurtma.dfs0
Upstream end of 0| TS-QDesign | Qdb-D2t-4damStOpe | 10-y
Tessa River _Tessa.dfsO
19

MIKE 11 Mejerda Model : Practice Ul

1. Input boundary condition (Upstream Model)

|Up- & Down- ends : “Point Source” |

Location Chainage Folder File Name Item
Name
Mejerda & Mellegue 88834.33 | TS-QDesign | Qd- 10-y
Confluence, U2tp11.dfsO
Mejerda & B.Heurtma | 110641.48 | TS-QDesign | Qd- 10-y
Confluence U2tp12.dfsO

20

MIKE 11 Mejerda Model : Practice Ul

1. Input boundary condition (Upstream Model)
[T

WEe b e ek Lew bt ke fee — =%
DEW FE&TY QA8 E 2Pl mRllEpWwitie ng
Network Editor (after B

inserting all boundaries)

| | | Cross Section Data
#0000 (**.xns11)
wann
) Boundary/ Inflow

wsnn Data

**.bnd11
axmn Hydrographs, Water Levels

(Time seriese data)
i (**.dfs0)
i
A 1] Hydraulic (HD)
ifi'_fr — Parameters
400000 : = (**.hd11)
o L] l.'ﬂIJJ-‘_ Llliis R Hn 10000 200 " o ;
Note : (**.sim11) etc. : File extension name 22
Pt v w AT g it G

MIKE 11 Mejerda Model : Practice U2

U2. Input Marks 4 and 5 (Upstream Model)

Simulation Data

| Network Data
(**.sim11) (**.nwk11)

MIKE 11 Mejerda Model : Practice U2

U2. Input Marks 4 and 5 (Upstream Model)
\Prac_Up_StOpeU2_010.sim11 |

+ Cross section File (**.xns11)

¢ MEJERDA-up : UP-200 ~ UP-213
After inputting, compute section parameters,
= [Cross Sections ] — [Apply to all Sections]
= “Re-compute All”

23

MIKE 11 Mejerda Model : Practice U3

U3. Change Manning's n (all Cross sections)
(Upstream Model)

Simulation Data || Network Data
(**.sim11) (**.nwk11)

Cross Section Data
(**.xns11)

Boundary/ Inflow
Data
**.bnd11

Hydrographs, Water Levels
(Time seriese data)
(**.dfs0)

Hydraulic (HD)
— Parameters
(**.hd11)

Note : (**.sim11) etc. : File extension name 24

Practice M11-4




MIKE 11 Mejerda Model : Practice U3

U3. Change Manning's n (all Cross sections)
(Upstream Model)

\Prac_Up_StOpeU2_010.sim11 |
+ Cross section File (**.xns11)
0.05, 0.04 = 0.055, 0.045
= [Cross Sections ] — [Apply to all Sections] —
[Raw data-Resistance]

= High/Low flow zones
= Manning’s n
= 0.055, 0.055, 0.045

25

MIKE 11 Mejerda Model : Practice U3

U3. Change Manning's n (all Cross sections)

(Upstream Model [Cross Sections ]
— [Apply to all Sections]

S 26

MIKE 11 Mejerda Model : Practice U4

U4. Make a new model for different inflow
(Upstream Model)
Simulation Data || | Network Data
(**.sim11) (**.nwk11)
Cross Section Data
(**.xns11)
Boundary/ Inflow
m Data
(**.bnd11)
L Hydrographs, Water Levels
(Time seriese data)
(**.dfs0)
Hydraulic (HD)
— Parameters
(**.hd11)
Note : (**.sim11) etc. : File extension name 27

MIKE 11 Mejerda Model : Practice U4

U4. Make a new model for different inflow
(Upstream Model)
Boundary : Cross sec.:
Change No Change
Flood Control Reservoir River Channel
Option Operation
Present Present Present
- (Standard Operation)
Reservoir ~~ |Improved Present
Operation (“Optimized, 2030")
Reservoir Improved After Project
Operation + River |(«Optimized, 2030")
Improvement 28

MIKE 11 Mejerda Model : Practice U4

U4. Make a new model for different inflow

(Upstream Model) Inflow at | @ |O Ghardimaou
Ghardimaou
Inflow to Mellegue
Ri\,erw o Runoff from Sub-
(Outflow from Jendouba O catchment (HY-U2p11)
Mellef
[/ » Mellegue R.
LEGEND .
Boundary Condition ﬁ
(""Open’'in MIKE11) _ s Runoff from Sub-
om) TessaR. = | catchment (HY-U2p12)
Lateral Inflow —_

("*Point Source"
in MIKE11)

Inflow to Tessa River
(Outflow from
Tessa Dam)

F_E
(B)cu salem INflow to

Bou Heurtma
River

Result of Reservoir
Operation Analysis
(by MIKE BASIN)

. . Sidi Ismail
Sidi Salem Reservoir — o

Water Level 29

MIKE 11 Mejerda Model : Practice U4

U4. Make a new model fpr*di?féren’t mflc?.;w
(Upstream Model) .-~ J s

e
TR ot

—_——

%

| . A
- T B
A A :
| \ e '. X Runoff from Remaining
o | Subcatchments
Runoff from Dam |~ = Natural Runoff
Catchments e = No change after

= Regulated by dams
(Reservoir Operation
Analysis by MIKE BASIN) ="

improving dam
operation

Practice M11-5



MIKE 11 Mejerda Model : Practice U4

U4. Make a new model for different inflow
(Upstream Model)

‘Original : Prac_Up_StOpeU2_010.sim11 ‘
‘New : Prac_Up_OptOpeU2_010.sim11 ‘

¢ Network File (**.nwk11) and Boundary file (**.bnd11)
¢ Change inflow, No change in cross section
o Inflow : Standard dam operation 10-year =

Optimized dam_operation (2030) 10-year
Copy and Change file names (copy a folder)
= simulation file (Prac_Up_OptOpeU2_010.sim11)
= boundary file (Prac_Up_OptOpeU2_010.bnd11) a1

MIKE 11 Mejerda Model : Practice U4

U4. Make a new model for different inflow
(Upstream Model)

‘ New : Prac_Up_OptOpeU2_010.sim11 ‘

Open new Simulation file

Specify new boundary file in Simulation. file
= Prac_Up_OptOpeU2_010.bnd11
Open new boundary file through Simulation File (**.bnd11)
Change time series data (upstream inflow and water level)
= Standard dam operation 10-year =

Optimized dam operation (2030) 10-year

Save Boundary File
32

MIKE 11 Mejerda Model : Practice U5

U5. Change cross section shape
(Upstream Model)

Simulation Data || Network Data
(**.sim11) (**.nwk11)

| | | Cross Section Data
(**.xns11)

Boundary/ Inflow
Data
(**.bnd11)

Hydrographs, Water Levels
(Time seriese data)
(**.dfs0;

Hydraulic (HD)
— Parameters
(**.hd11)

Note : (**.sim11) etc. : File extension name 33

MIKE 11 Mejerda Model : Practice U5

U5. Change cross section shape
(Upstream Model)

Copy from CS2007_MejUp.xnsi1 |

+ Cross section file (**.xns11)

Copy and Change file names
CS2007_MejUp.xns11
CS2007_MejUp-practice.xns11
Change cross section shapes

= Original :
= Copied :

34

MIKE 11 Mejerda Model : Practice U6

U6. Add Bou Heurtma River (Cross section file)
(Upstream Model)

(**.sim11) (**.nwk11)

| | | Cross Section Data
(**.xns11)

Boundary/ Inflow
Data
(**.bnd11)

Simulation Data _<{ Network Data ‘

Hydrographs, Water Levels
(Time seriese data)
(**.dfs0;

Hydraulic (HD)
— Parameters
(**.hd11)

Note : (**.sim11) etc. : File extension name 35

MIKE 11 Mejerda Model : Practice U6

U6. Add Bou Heurtma River (Cross section file)
(Upstream Model)

CS2007_MejUp-woBH.xns11 |
‘ CS2007_Bouheurtma.xns11 ‘

« Cross section file (**.xns11)
Export Bou Heurtma cross section data to text file
= CS2007_Bouheurtma.xns11
= [File] — [Export All Sections] — [Export raw data]
= Save text file (folder “O0Excel_txt File” “BouH.txt")

36

Practice M11-6



MIKE 11 Mejerda Model : Practice U6

U6. Add Bou Heurtma River (Cross section file)
(Upstream Model)

(CS2007_MejUp-woBH.xns11 |
‘ CS2007_Bouheurtma.xns11 ‘

Import Bou Heurtma cross section data in to

“CS2007_MejUp-woBH.xns11”

= [File] — [Import raw data]

= Select text file of Bou Heurtma cross sections
(folder “00Excel_txt File” “BouH.txt")

37

MIKE 11 Mejerda Model : Practice U7

U7. Add Bou Heurtma River (Network file)
(Upstream Model)

‘ Mejerda_up_woBH.nwk11 ‘

‘ BHeurtma.nwk11 ‘

+ Network file (**.nwk11)
Copy Bou Heurtma cross section data in excel file
= BHeurtma.nwk11
= [View] — [Tabular View]
= [Network] — [Points]
= Select “X-coord.” to “Chainage”, then “Copy” s

MIKE 11 Mejerda Model : Practice U7

U7. Add Bou Heurtma River (Network file)
(Upstream Model)

Simulation Data || Network Data
(**.sim11) (**.nwk11)

| | | Cross Section Data
(**.xns11)

Boundary/ Inflow
Data
(**.bnd11)

Hydrographs, Water Levels
(Time seriese data)
(**.dfs0;

Hydraulic (HD)
— Parameters
(**.hd11)

Note : (**.sim11) etc. : File extension name 39

MIKE 11 Mejerda Model : Practice U7

U7. Add Bou Heurtma River (Network file)
(Upstream Model)

‘ Mejerda_up_woBH.nwk11 ‘
‘ BHeurtma.nwk11 ‘
Paste data on excel file

Delete the column of “Chainage type”
Select columns in Excel

Past on a new Note Pad file

Save Note Pad file “prac_bh.txt"

40

MIKE 11 Mejerda Model : Practice U7

U7. Add Bou Heurtma River (Network file)
(Upstream Model)

‘ Mejerda_up_woBH.nwk11 ‘
‘ BHeurtma.nwk11 ‘

Import text file

= “Mejerda_up_woBH.nwk11”

= [File] — [Import] — [Point and Branch Data from
Point-Branch ASCII File...]

= [View] — [Tabular View...] — [Topo ID] “2007_2"

41

Practice M11-7



e

on
Integrated Basin Management
Focused on Flood Control
in
Mejerda River

Training
on
Inundation AnalysisfModeI (MIKE FLOOD)
o

-
the Mejerda River Basin

Hydrology/Hydraulics/Runoff and Sediment Analyses

TOTSUKA Natsuko

Contents of Training

o Lecture Type
+1-1: What is MIKE FLOOD
+ 1-2: Overview of the Mejerda Model
+ 2: MIKE11 Mejerda Model
+ 3: MIKE21 Mejerda Model
+ 4: MIKE FLOOD Mejerda Model

+ Software practices using simple sample
models (demo version) MIKE21
« Practices how to operate and update the
Mejerda inundation analysis model )

Practice Items : MIKE 21 Mejerda Model

Ul : Open and close boundaries (Change
elevation data in some cells)

U2 : Make a MIKE 21 Model (Cold Start)

U3 : Make a MIKE 21 Model (Hot Start)

w

Practice Items : MIKE 21 Mejerda Model

D1 : Make a MIKE 21 Model (Cold Start)

D2 : Post Processing : Overlay result dfs2 file
and GIS shp file

D3 : Post Processing : Make video file

D4 : Post Processing : Extract maximum
inundation depth in cells

MIKE 21 Mejerda Model : Practice Ul

Ul. Open and close boundaries (Change
elevation data in some cells) (Upstream Model)

’ grid-Up-practice.dfs2 ‘

MIKE 21 Mejerda Model : Practice Ul

Ul. Open and close boundaries (Change
elevation data in some cells) (Upstream Model)

] grid-Up-practice.dfs2 \

» Open boundary

= 500 & 200 (MNGT)
» Close boundary

= 200 = 500
» Check land value

= [Edit] — [Items...]

Practice M21-1



MIKE 21 Mejerda Model : Practice Ul

Ul. Open and close boundaries (Change
elevation data in some cells) (Upstream Model)

| Window of dfs2 file || [Edit] - [items...] |

1w

IEEESEEECEEIATEEEESIAEEAcEIREEg

MIKE 21 Mejerda Model : Practice U2

U2. Make a MIKE 21 Model (Upstream Model)

Flow Model File Bathymetry File
(Simulation file) (Topography 2-D grid data)
(**.m21) (**.dfs2)

Structure of MIKE 21 Model as a part of Mejerda MIKE FLOOD MODEL

MIKE 21 Mejerda Model : Practice U2

U2. Make a MIKE 21 Model (Cold Start)
(Upstream Model)

’ prac_Up_OptOpe_10y.m21 ‘

+ Flow Model File (**.m21)
» Make a new Flow Model File (**.m21)

= prac_Up_OptOpe_10y.m21
» Select bathymetry file

= grid-Up.dfs2
« Input parameters (Cold Start)

= Simulation period : 3 days (from 11/Jan/90 12:00)

MIKE 21 Mejerda Model : Practice U2

01/Jan. 7:00 09/Jan. 7:00

| Simulation 1 | Bathymetry information
‘ + Result at 09/Jan. 7:00
Hot Start File .
Two result files are
Result File 1 created.

09/Jany 7:00 18/Jan. 7:00
Simulation 2|
Hot Start File Result File 2
use as
Bathymetry File 10

MIKE 21 Mejerda Model : Practice U2

U2. Make a MIKE 21 Model (Cold Start)
Upstream Model)
, | [Basic Parameters] — [Bathymetry]

Y

MIKE 21 Mejerda Model : Practice U2

U2. Make a MIKE 21 Model (Cold Start)
Upstream Model)

i==> || |[Basic Parameters] — [Results]
R & T e
% Tick “Generate hot start” |

11
) = —

¢ it i
[ v it s O

w2 Specify directory and name of
Hot Start file to be created

Practice M21-2



MIKE 21 Mejerda Model : Practice U2

U2. Make a MIKE 21 Model (Cold Start)
(Upstream Model)

: [Basic Parameters] — [Results]

[« .-.--1—'_

25920

360
-] (This means 1hr.
10sec x 360)

MIKE 21 Mejerda Model : Practice U3

U3. Make a MIKE 21 Model (Hot Start)
(Upstream Model)

’ prac_Up_OptOpe_10y-hot.m21 ‘
+ Flow Model File (**.m21)

Copy a “cold start” Flow Model File (**.m21)

= Original: prac_Up_OptOpe_10y.m21

= Copy: prac_Up_OptOpe_10y-hot.m21

Select hot start file as a bathymetry file

= HotS_Up_StOpe_010.dfs2

Input parameters (Hot Start)

14

= Simulation period : 3 day

MIKE 21 Mejerda Model : Practice U3 MIKE 21 Mejerda Model : Practice U3

U3. Make a MIKE 21 Model (Hot Start)

01/Jan. 7:00 09/Jan. 7:00 Upstream Model)
| Simulation 1 | Bathymetry information Qﬁ) TR : Basi
: asic Parameters] — [Bathymet|
@ + Result at 09/Jan. 7:00 i | [ 1-1 y yl
'
Two result files are
[ ResultFile1 |  created
09/Jany 7:00 18/Jan. 7:00 : :
Simulation 2 | Speglfy Ho_t start‘ file created by the
previous simulation
. (HotS_Up_StOpe_010.dfs2)
Hot Start File Result File 2 e .
use as "'.:.T,—
Bathymetry File 15 R e

MIKE 21 Mejerda Model : Practice U3 MIKE 21 Mejerda Model : Practice D1

U3. Make a MIKE 21 Model (Hot Start)
(Upstream Model)

> [Basic Parameters] — [Results]

(R

-] (This means lhr.
10sec x 360)

D1. Make a MIKE 21 Model (Cold Start)
(Downstream Model)
’ prac_Dn_OptOpe_10y.m21 ‘
+ Flow Model File (**.m21)
Make a new Flow Model File (**.m21)
= prac_Dn_OptOpe_10y.m21
Select bathymetry file
= grid-dn.dfs2
Input parameters (Cold Start)
= Simulation period : 3 days (12/Jan/90 7:00-) .

Practice M21-3




MIKE 21 Mejerda Model : Practice D1

prac_Dn_OptOpe_10y.m21
[Basic Parameters] — [Boundary]

MIKE 21 Mejerda Model : Practice D1

grid—dn._dst

Closed Boundary
(by “land value”
500)

Mean High Sea
Water Level
0.5 mNGT (const.)

19

MIKE 21 Mejerda Model : Practice D1 MIKE 21 Mejerda Model : Practice D2

prac_Dn_OptOpe_10y.m21 Lﬂ_‘ D2. Post Processing : Overlay result dfs2 file
[Hydrodynamic Parameters] — [Boundary] and GIS shp file (Downstream Model)
3 : 'Dn_OptOpe2030_D2t_020yLL_3-18.dfs2 |

i + MIKE21 Result File (**.m21)
» Make a new “Result View” file (**.rev) (MIKE ZERO)
| = prac_rev.rev
» Select MIKE21 result file

= [Projects] — [Add Files to Project] — Press “new
— . file” icon — [MIKE21 Result File] — Select
e “Dn_OptOpe2030_D2t_020yLL_3-18.dfs2”

s - i v -

MIKE 21 Mejerda Model : Practice D2 MIKE 21 Mejerda Model : Practice D2

24

D2. Post Processing : Overlay result dfs2 file D2. Post Processing : Overlay result dfs2 file
and GIS shp file (Downstream Model) and GIS shp file (Downstream Model)
\Dn_OptOpe2030_D2t_020yLL_3-18.dfs2 | jrosrare anen@ira i
« Select MIKE21 result file Inundation @
i Data from
= [Projects] — [Work Area] — “browse” — dfs2 file i
“D_Carthage” — “Carthage_UTM_Zone_32N" (or — & !
UTM_Carthage) iy : | Fo. ‘
= [Projects] — [Add Files to Project] — Press “new” :,-” River channel ‘
icon — [Shape file] — Select GIS shape file of the il alignment: _
Mejerda River “Topo2007_mejerda-down.shp” ,, w212 from shp file |
L

Gams LS, L e

Practice M21-4



MIKE 21 Mejerda Model : Practice D3 MIKE 21 Mejerda Model : Practice D4

D3. Post Processing : Make video file

D4. Post Processing : Extract maximum
(Downstreaiiieee!)mmmem

b inundation depth in cells (Downstream Model)
e 'Dn_OptOpe2030_D2t_020yLL_3-18.dfs2 |

Projects] — [Video] — [Record... | :

[Projects] - [Vi¢ 381ac.[v£§35 ] + MIKE 21 Result File (**.dfs2)
—[OK] _ | o MIKE ZERO Toolbox

— Select video file type (e.g. %‘ Procedures

Microsoft Video 1)

— [OK] — (recording starts) —
(Message : A video file ...... has
been created.)
- [OK]

= See separate papers

i T T 2 26

Sast YT I ) |

MIKE 21 Mejerda Model : Practice D4

D4. Post Processing : Extract maximum
inundation depth in cells (Downstream Model)

Simulation result gikez1 Resultfile (~dfs2)
dfs2 file (Time series grid data)

Grid data

Water depth at Time step n
Time step=n

dfs2 file for > 4 1
max. depth 4/; .

P >~ Timestep=1

27

Practice M21-5



) 5
)
on

Integrated Basin Management
Focused on Flood Control

\E-u

in
Mejerda River

Training
Inundation Analy3|sfModeI (MIKE FLOOD)

the Mejerda River Basin

Hydrology/Hydraulics/Runoff and Sediment Analyses
TOTSUKA Natsuko

Contents of Training

o Lecture Type
+ 1-1: What is MIKE FLOOD
+ 1-2: Overview of the Mejerda Model
+ 2: MIKE11 Mejerda Model
+ 3: MIKE21 Mejerda Model
+ 4: MIKE FLOOD Mejerda Model
+ Software practices using simple sample
models (demo version) [\ ike FLoOD
« Practices how to operate and update the
Mejerda inundation analysis model )

w

| MIKE FLOOD Mejerda Model |

Ul : Make a MIKE FLOOD Model (Improved
dam operation)

U2 : Make a MIKE FLOOD Model (River
Improvement) (Modify linking chainages,
including modifying positions of Mark 1 & 3
of cross section)

MIKE Fl. Mejerda Model : Practice Ul

Ul. Make a MIKE FLOOD Model (Improved
dam operation) (Upstream Model)
’ prac_up_OptOpe.couple ‘
+ MIKE FLOOD definition file (**.couple)
+ Improved Dam Operation + Present Channel
Make a new “*.couple” file
= prac_up_OptOpe.couple
Specify MIKE11 (**.sim11) and MIKE21 (**.m21)
files

= MIKE11: prac_Up_OptOpeU2_10y-mf.sim11l
= MIKE21: prac_Up_OptOpe_10y-mf.m21 4

MIKE Fl. Mejerda Model : Practice Ul
UH&N}W@Q&QEEQWQ
dal GD‘éhf on) (Upstream Model) g

,:_

i

Select
MIKE11 file : prac_Up_OptOpeU2_10y.sim11l
MIKE21 file : prac_Up_OptOpe_10y.m21

MIKE FI. Mejerda Model : Practice Ul

Link river branch to
MIKE21....

Practice. MF-1



Ul. Make a MIKE FLOOD Model (Improved
dam operation) (Upstream Model)

AE0000

A0E0000

4040000 3

4030000

MIKE FIl. Mejerda Model : Practice Ul MIKE Fl. Mejerda Model : Practice Ul
BUi’“MHkEHNiKE‘H.‘G@B‘MGﬂEiEﬂmpTﬂV@-ﬂM Ul. Make a MIKE FLOOD Model (Improved
ﬁﬁﬁa)ﬁéra on) (Upstream Model)- — dam operation) (Upstream Model)

@Y-'-“'":‘-E‘ ! 1 \Check “Lateral Ilnk

River name: _ 7 4 River Name Chainage Chainage

;’gem%irl name to be linked t0 emmsy Upstream | Downstream

MEJERDA-up 7119.190 145950.120
3) H Mellegue 16725.350 45043.660
Chainage upstream: BouHeurtma 6400.700 17334.270

Chainage downstream:

Tessa 2772.070 20209.790
|Upstream and downstream ends of|

overflowing reaches. (Chainages are
rdefined in MIKE 11) s

MIKE Fl. Mejerda Model : Practice Ul MIKE Fl. Mejerda Model : Practice Ul

Ul. Make a MIKE FLOOD Model (Improved
dam operation) (Upstream Model)

‘ prac_up_OptOpe.couple ‘

Specify simulation period (MIKE11 and MIKE21)
2 /Jan., 1990 12:00 ~ 3 days

10

MIKE Fl. Mejerda Model : Practice U2

U2. Make a MIKE FLOOD Model (River
Improvement) (Upstream Model)

‘ prac_up_afterPro.couple ‘

+ MIKE FLOOD definition file (**.couple)

+ Improved Dam Operation + Present Channel &
Levee (Cross Section UP-124 to UP-90

+ Modify linking chainages

¢ modify positions of Mark 1 & 3 of cross section
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MIKE FIl. Mejerda Model : Practice U2

U2. Make a MIKE FLOOD Model (River
Improvement) (Upstream Model)

‘ prac_up_afterPro.couple ‘

Copy “*.couple” file

Original : prac_up_OptOpe.couple

Copy : prac_up_afterPro.couple
MIKE 11 and MIKE21

MIKE 11 :

Folder Name : Sim_Bound_OptOpe_U2_010-afterPro

Prac_Up_OptOpeU2_010-afterPro.sim11
MIKE 21 : Prac_Up_OptOpe_10y-afterPro.m21

File Name:

12

Practice. MF-2



MIKE FIl. Mejerda Model : Practice U2

U2. Make a MIKE FLOOD Model (River
Improvement) (Upstream Model)

‘ prac_up_afterPro.couple ‘

Open MIKE11 sim file

Change cross section file

= before: CS2007_MejUp.xns1l

= after : CS2007_MejUp-afterPro.xns11

Change chainage on MIKE FLOOD: Mejerda-Up

= Levee : Cross Section UP-124 to UP-90

= New Link : 7119.19 — 105187.7

117460.26 — 145950.12
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MIKE FIl. Mejerda Model : Practice U2

U2. Make a MIKE FLOOD Model (River
Improvement) (Upstream Model)

‘ prac_up_afterPro.couple

Result file name

= MIKE 11 : Prac_Up_OptOpeU2_010-afterPro.res11l
= MIKE 21 : Res_OptOpe_10y-afterPro.dfs2

Open MIKE11 Cross section file

Change positions of Mark 1 and 3

= Cross Section : UP-124 to UP-90
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Practice MF-3
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