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1 Introduction

This Step-by-step training guide focuses on urban flooding in the city of Bangkok,
Thailand. A typical picture of flooding in the city after a minor heavy rain event in Bangkok
can be seen in Figure 1.1.
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Figure 1.1 The Nontaburi area in Bangkok after a ‘minor’ heavy rain event on 27 April 2002

1.1 Background

Bangkok has a very high level of economical activities and the most important national
offices are situated in Bangkok. When heavy rainfall occurs in Bangkok, some of the
consequences are: heavy traffic jams, water logging, blackouts, and big economical
losses due to property damage. Improved understanding and analysis of the flooding
conditions in the city centre of Bangkok will help the city administration manage and
mitigate flooding and associated damage.

A MIKE FLOOD model (consisting of MIKE+ and MIKE 21) has been setup for Sukhumvit,
the most important commercial area in Bangkok. The model covers an area of
approximately 25 km?. This model simulates simultaneously the flow in the sewer, the
drainage system and the surface flow. Hence, during flooding it simulates the flow in the
sewers, the streets and the flow around the houses.

The urban inundation maps produced by the model are ideal for visualizing and

understanding historical flood events. Subsequently MIKE FLOOD may be applied to
identify the most efficient and cost effective ways for reducing the stress from flooding.

Powering WATER DECISIONS 1
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1.2  Objective

The objective of this step-by-step training guide is to make the user familiar with the MIKE
FLOOD user interface. l.e. after going through this guide the user should be able to
configure and run MIKE FLOOD simulations.

It is a prerequisite that the user is already familiar with the basic operation of MIKE+ and
MIKE 21. Thus this guide does not deal with specific MIKE+ and MIKE 21 matters — if the
user requires knowledge on the basics of these software packages - then the user must
refer to the respective manuals. Hence, the starting point of this guide is that the user has
already setup a model of the urban drainage system in MIKE+ and that the user has
already prepared topography (bathymetry) for the MIKE 21 surface flow model inside the
city area.

The files used in this step-by-step training guide can be found in your MIKE Zero
Examples installation folder.

Hence, you do not need to generate all the MIKE FLOOD input parameters yourself. All
the MIKE FLOOD input parameter files needed to start a simulation are included.

2 Modelling of Urban Flooding - © DHI A/S
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Starting MIKE FLOOD

In order to start MIKE FLOOD select MIKE Zero from the Start menu.

Your first screen will look like in Figure 2.1 below:

B8 MIKE Zero - [Start Page] =
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1
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X

i g File View Window Help
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Open an Existing Project

Name Created Modified Location

MIKE FLOOD 3way 10-08-2020 01-09-2020 C:\AJS_Data\MIKE Zero Projects\MIKE_FLOOD\3way

FloodplainDemonstration 12-08-2020 Today C:\AJS_Data\MIKE Zero Projects\MIKE_FLOOD \FloodplainDemonstration

Vida 28-07-2020 Today C:\AJS_Data\MIKE Zero Projects\MIKE_11\Vida

Install Examples... New Project ] | Open Project | [ Delete Project
Ready No Tracking

Figure 2.1 The first menu - when you open MIKE Zero

Press the Install Examples... and select to install the MIKE FLOOD examples. Choose a
location for storing the examples.

Eﬁbll Example Files i

Examples

= MeE_3 L\\,
{71731 MIKE_HYDRO

{773 MIKE_SHE

- MIKE_ZERO

Destination Directory
C:\Data\MIKE Zero Projects [I]

Install Cancel

Figure 2.2 Selecting the MIKE FLOOD examples to install

Select ‘File | Open | File’ and open the predefined MIKE FLOOD model setup located in
the folder you chose above.

...\MIKE_FLOOD\urban\mflood\MIKEFLOOD.couple

Powering WATER DECISIONS 3
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This file contains a MIKE FLOOD model setup, which covers a small part of Bangkok,
Thailand. After opening the MIKE FLOOD coupling file the menu changes to the MIKE
FLOOD main menu. See Figure 2.3.

@ MIKEFLOOD.couple - Modified =) bg
MIKE Flood .
o Linkage Files =5
Link Definitions =
Standard/Struct =
i MIKE FLOOD
Urban Link Optio...
River/Urban Link O
Side Structure Link !
Courtesy of U.S. Bureau of Reclamation
MIKE FLOOD is a i linked i i and tv i i flood ing package. The tool is assembled from components
taken from the most widely applied flood r i -MOL URBAN, MIKE 11 and MIKE 21 - and enhanced with features which are
0 p—T— » targeted i towards ing of floods. This ination ensures a maxi of flexibility by allowing users to model some areas in 2D
- - detail, while other areas can be modelled in 1D. s
Navigat
[ <] ]»/]\ validation £ Simulation }, MIKE 11Executionlog [

Figure 2.3  The MIKE FLOOD main menu
From the MIKE FLOOD main menu you have access to a number of sub- menus. For the

urban simulation you will work with the menus ‘Linkage Files’, ‘Link Definitions’ and
‘Urban Link Options’. These menus are explained below.

2.1 Loading MIKE 21 and MIKE+ Data

First open the ‘Definition menu’ to specify the MIKE 21 and the MIKE+ data files. The
menu can be seen in Figure 2.4.

4 Modelling of Urban Flooding - © DHI A/S
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# MIKEFLOOD.couple - Modified E@I

MIKE Flood . .
v [ Model components included in couple definition
O Link Definitions [ River Modal
[0 Standard/Structure Link ¢
O Lateral Link Options MIKE1l ~ Edit river input...
O Urban Link Optiens
[ River/Urban Link Optio.. [v]urban Model
0O Side Structure Link Optia ‘ C:\Users\mikeuser\Documents\MIKE Zero Pm]ects\MIKEfFLOOD\urhan\m\keurhan\mf7247472ﬂ[‘ Edit MIKE+ input...
[]2D Surface Model
‘ C:\Users\mikeuser\Documents\MIKE Zero Pm]ects\MIKEfFLGOD\urhan\MlkeZande\\m\keZlUrh‘ Edit MIKE 21 input...

[ Apply AD-coupling
< >

I MNavigation
‘ \Vaﬁdat‘mn/{ Simulation /

Figure 2.4  The MIKE FLOOD Linkage Files menu

The lower menu field — next to ‘Edit MIKE 21 input’, specifies the MIKE 21 data used for
the overland flow simulation. In order to edit/inspect the MIKE 21 data — simply click ‘Edit
MIKE 21 input...".

Add a tick mark in the ‘Urban Model’ field and it is possible to add the data for MIKE+.
Note, that a MIKE+ data file can only be added if you have MIKE+ installed on your
computer. Also, note that all the software: MIKE FLOOD, MIKE 21 and MIKE+ — must be
from the same DHI software release!

After adding the MIKE 21 and the MIKE+ data — the layout of the data will be displayed in
the horizontal plot on the menu.

® MIKEFLOOD.couple - Modified =8 EcE ===
MIKE Flood [ﬂ[ﬁ]mm

o Linkags Filss
o ] River Chainage | M21 Area| No of M21
Standard//Structure Link type ST <HEDLY — = No. Cells
ba:a':ll_lu:: C?DTD 7 Urban B201_02 1 2
e 2 Urban B20101 1 1
River/Urban Link O
Side Structure Link | 3 Urban B20102 1 1
4 Urban B20103 1 1

Coardinates - [m]

Link Mo: 1 [ﬂmmm 1520000
Ho| X | Y | '

1 3803.6438 | 2817.0308 |

1519000

1518000

1517000

1516000

6628000 670000 672000 674000
4 1 ] 3 [mi

\ValidationA Simulation )\ MIKE 11 Execution Log /

Figure 2.5  Adding files to the project and the horizontal plot of the MIKE 21 and the pipe network
from MIKE+
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MIKE FLOOD

Properties for the Horizontal Plot

The horizontal plot on the ‘Definition menu’ provides access to a number of options like:

* zooming
» formatting of the horizontal plot
» linking of the pipe flow model and the surface model

Formatting of the horizontal plot can be carried out by using the options: ‘Add/remove
layers’; ‘Layer Properties’ and ‘Add/remove images’. These functions are described in
detail in the MIKE FLOOD User Guide. The adding of a background image is outlined
below — just to illustrate one of these functionalities.

Adding a background image

Open the menu with the option for the horizontal plot by ‘right clicking’ on the plot. Select
‘Add/Remove Images’ and specify the file type and load the file by clicking on the
selection next to the file type, see Figure 2.6. Set the size of the image by selecting ‘Edit’
next to the field with the filename. Specify the coordinates for the lower left corner
together with the pixel length and height — the total size of the image will then be
computed automatically — see Figure 2.7.

Import Layers x|
Image Manager I Overlay Manager |
Image Filez:
File type File name

1 Image File =| .. |C'Program Files\DHIWMWIKEZ ero'ExamplestIKE_FLOODW Irbanniflood
Ehape File
¥ Z File
River File
Enhanced Meta File
Particle File

1| | -

Ok | Cancel Appli Help

Figure 2.6 Import of background images

Modelling of Urban Flooding - © DHI A/S
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Image Styles x|

 Image Styles
Dizplay style: IEnp}l colors with tranzparency j Cancel |
Stretch mode: II:-:-I-:-r on color j
Trangparent color:. [ ] |‘|
 Image Origin

Longitude: IEE?253
Latitude: |1 B153EE

Image Size

Fixel width: |12 %58 = I?"I 40
Fixel height: |12 #3898 = |4?"?E

Figure 2.7 Import of background images

® MIKEFLOOD.couple - Modified k EE
- MIKE Flood X+
o Linkage Files [_][_][_]ﬂ
o Link Definitions N _ River Chainage | M21 Area | No of M21
Standard, Structure Link type River name Urban ID — — No. Cells
Uﬂ::';:: c? p:; 1 Urban B201_02 1 B
... 2 Urban B20101 1 1
River/Urban Link Oy
Side Structure Link | 3 Urban B20102 1 1
4 Urban B20103 1 1

=
Link No: 1 mmmm 1520000
K

No J
1 760 563
2 781 563 1518000

1518000 -

1517000

T T T T
668000 670000 672000 674000

Cam o Update cell indicies [ml

|4 nnm Validatinn/( Simulation )\ MIKE 11 Execution Log /

Figure 2.8 The MIKE FLOOD model with a background image from down town Bangkok
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2.3 Linking MIKE 21 with the MIKE+ Model

In order to generate the links between the MIKE 21 and the MIKE+ models — right click on
the horizontal plot and select ‘Link urban node to MIKE 21’ — see Figure 2.10.

® MIKEFLOOD. couple - Modified =8 EoR| =
"~ MIKE Flood [m]x]+] €]

- of Linkage Fles
+f Link Defintions N N River Chainage | M21 Area| No of M21
- Standard/Structure Link type GRS =y — = Ho. Cells
ba;':lmrgpm 1 Urban B201_02 7 2
. L 2 Urban B20101 1 1
River/Urban Link O)
Side Structure Link | 3 Urban B20102 1 1
4 Urban B20103 1 1

Coordinates | Cell indices ]
L Ne: 1 B2+ 1520000
K

Hof J
1 760 563
2 781 553 1519000

ZoomIn

Zoom to Full Extent

Previous Zoom

Next Zoom

Pan (5hift)
Refresh

1518000

1517000 T

Copy to Clipboard
Save to Metafile...

1516000
Save to Bitmap...

Add/Remove Layers...
662000 670 Layer Properties...

e (e cimaess
-l ‘ u l - e Add/Remove Images...
I 4| 1 Link urban%odato MIKE 21... 8

Edit topography...

Export links to selection file

Vaﬁdatinn ,& Simulation )\ MIKE 11 Execution Log /

Figure 2.9  Options for the horizontal plot

Link urban node to MIKE 21 X

Link info

B201_02 »

() Node selection file

() All Nodes

Figure 2.10 Linking of urban nodes to MIKE 21
The nodes can now be linked between the two models in the following ways:

1.  On anindividual basis through the ‘Urban ID’

8 Modelling of Urban Flooding - © DHI A/S
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2. By use of a ‘Node Selection File’. (From MIKE URBAN/MIKE+: *. MUS — From
MOUSE: *.NSE)

3. All nodes from the MIKE+ model will be connected to the MIKE 21 model.

Please note: at present the automatically link only works for nodes e.g. link types ‘M21 to
inlet’ and ‘M21 to outlet’.

2.3.1 Coupling of the MIKE+ model with more than one grid in MIKE 21

The node in MIKE+ can be coupled to more than one grid in MIKE 21. This may make the
computation more stable and make the computation run with a larger time step. The
coupling of the MIKE+ node with more grid cells in MIKE 21 is carried out from the
‘Definition Menu'. Click on the specific connection between the models and the connected
cells in MIKE 21 are displayed in the column ‘M21 Cord 1'. In the case in Figure 2.12 the
MIKE URBAN node is connected to two cells in MIKE 21, i.e. cells:

N K
760 563
761 563
® MIKEFLOOD.couple - Modified = <=
MIKE Flood X[ 4|+
o Linkage Files HHHI—I
« Link Definitions . . River Chainage | M21 Area| No of M21
Standard/Structure Link type River name Urban ID — — No. Cells
Lateral Link Opti.. T
Lrban Link Op.m' - 2 Urban B20101 1 1
River/Urban Link O
Side Structure Link | 3 Urban B20102 1 1
4 Urban B20103 1 1
Cell indices fmi
. el relrs 1170 = T
wres  [BIX[3]]
N J K
1 750 563
2 751 563 1517000 R AR SN EEEEEE SRR TTTTOTSRS
1517850 PR -+ - | pEREEE
1517500 (R o posocemomanacst |
1517750 =
—_—————— 671800 671900
a m s Update cell indicies Gl
', Validation j{ Simulation ,\ MIKE 11 Execution Log /

Figure 2.11 Linking of a node to multiple grids in MIKE 21 — i.e. the two red cells
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Defining the Link Types between MIKE 21 and MIKE+

In the menu ‘Urban Link Options’ the connection type and parameters are set for each
connection between the MIKE+ and the MIKE 21 models.

2= MIKE Zero - [MIKEFLOOD.couple--Read Only - Modified] ] B3]
) Fle Edt View Run Window Help & =]
DS =B 3TN IEIEEE AR | &=
 MIKE Flood
Standard/Stucture
Lateral Link Options Link type Type Max flow | Inlet area | Inlet method | Crest wid| Orifice co| Ms coef. | Ms exp. |adH factor]
Lo o Utban Link Dptions 1 Urban 121 to inlet o1 1| Orifice g 1 [i] [i] o
2 Urban M21 to inlst 04 1 |Orifice e, 0 1 0 0 a
3 Urban W21 to inlet 04 1 |Orifice eq i 1 0 i ]
4 Urban M21 to inlst 04 1 |Orifice e, 0 1 0 0 a
i — B
Navigafion
AT, validation { Simulation ,_MIKE 11 Execution Log /.
Ready [i=523, k=637, 2= 0.13931579 [Mode [ A

Figure 2.12 The Menu with the ‘Urban Link Options’

Each line specifies one connection point between the models. The number in the list
corresponds to the number on the ‘Definition menu’.

An explanation of the parameters in this menu can be found in the Help system and in the
MIKE FLOOD User Guide.

Definition of Result Files

Two result files are generated from a simulation: one 2D file (MIKE 21) containing the
hydrodynamics for the entire area and on 1D file containing the results from the MIKE+
simulation. The result file for the MIKE+ simulation is the result file specified from inside
MIKE+ and the results from the MIKE 21 simulation are stored in the result file specified in
MIKE 21, see Figure 2.13.

Modelling of Urban Flooding - © DHI A/S
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=10l x|
=l x|

D&E s=8(5 2K

o MIKE 21 Flow Model
i Pt (Resuts
B o Hydradynariic Parameters

Size of tatal output | 757.782 MB

- o Initial Surface Elevation
- Boundary Size of HD output  |757.782  MB

Mumbers of output areas |1 :I
- Souce and Sink

- of Eddy Viscasity |Type|area] o | kK [ Time |

| Data File |

| Titie | output tems| |

- Resistance 1|2 |

1 |0-1208,1 [0-1054 1 | 0-3000,100 || Program Filest... resuttswaverl| |

|Cutput tems | iese |

- o ‘Wave Radiation
b o Wind Conditions
o Results

™ Generate hat start

| Hot Start File

Title |

|view |

Update frequency

—

™ Calculation of inundation statistics | J

Ready [

[Mode 4

Figure 2.13  Defining the MIKE 21 result file

In order to view flooding areas please check the ‘Calculation of inundation statistics’ and

specify a result file.

Powering WATER DECISIONS
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The computation is started from the MIKE FLOOD interface. Before launching the
simulation the MIKE+ set-up must be pre-processed. This is done by selecting the
appropriate menu item under the run menu in the main MIKE ZERO menu bar:

Run | Window Help

Once the MIKE+ set-up has been pre-processed the simulation may be launched by

Start simulation ...

MIKE+ Preprocessing

clicking ‘Run’ — ‘Start simulation’ on the main menu bar, see Figure 3.1.

@ MIKEFLOOD.couple - Modified

L

LS ==

MIKE Flood

o Linkage Files

 Link Defiritions
Standard/Stnicture
Lateral Link Opti..
Urban Link Optia
River/Urban Link O
Side Structure Link |

X

Link type River name Urban ID

Urban

River Chainage

M21 Area | No of M21

Cells

1
2
3 Urban
4

Launch | Result Folder

Link Mo: 1 Simulation
Mo 1 Motification on End of Simulation
L L Via E-mail
2 76

Via SM3

CPUPrionty | Kiormal mode

.

Refreshrate 200

miliseconds

) (e

Help

Update cell indicies

671800

671900

[m]

n

\ValidatinnA Simulation )\ MIKE 11 Execution Log /

Figure 3.1  Starting a simulation

It is recommended to set the ‘CPU Priority Level to ‘Normal’.
When the simulation is finished, summaries of the simulations can be found in the files:

reducedBase_Summary.html and MIKEFLOOD.log in the respective MIKE+ and MIKE

FLOOD directories.
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4 Result Presentation

The results from the simulations can be presented in MIKE View or inside the MIKE Zero
results presentation. For the results presentation of the MIKE 21 overland flow results in
the DFS2 file format - pls. refer to the MIKE VIEW and MIKE Zero manuals for details.
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