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Introduction i §

1 INTRODUCTION

This Step-by-step training guide relates to the fixed link across the Sound
(Dresund) between Denmark and Sweden.

“\\\\

Figure 1.1 Qresund, Denmark

1.1 Background

In 1994 the construction of a fixed link between Copenhagen (Denmark) and
Malmoé (Sweden) as a combined tunnel, bridge and reclamation project
commenced. Severe environmental constraints were enforced to ensure that the
environment of the Baltic Sea will remain unaffected by the link. These
constraints implied that the blocking of the uncompensated design of the link
should be down to 0.5 %, and similarly, maximum spillage and dredging volumes
were enforced. To meet the environmental constraints and to monitor the
construction work, a major monitoring programme was set up. The monitoring
programme included more than 40 hydrographic stations collecting water level,
salinity, temperature and current data. In addition, intensive field campaigns were
conducted to supplement the fixed stations with ship-based ADCP measurements
and CTD profiles. The baseline monitoring programme was launched in 1992 and
continued into this century.

By virtue of the natural hydrographic variability in @resund, the blocking of the
link can only be assessed by means of a numerical model.

Amongst the comprehensive data sets from the monitoring programme, which
form a unique basis for modelling, a three-month period was selected as ‘design’
period, such that it reflected the natural variability of @resund. The design period
was used in the detailed planning and optimisation of the link, and to define the
compensation dredging volumes, which were required to reach a so-called Zero
solution.

Step-by-step training guide



i § Project Oriented Water Modelling

1.2  Objective

The objective of this Step-by-step training guide is to create and use a MIKE Zero
Project in aid of the process of creating a numerical model investigation from
scratch and to the final report is presented.

Attempts have been made to make this exercise as realistic as possible although
some short cuts have been made with respect to the data input and numerical
simulation. This mainly relates to quality assurance, pre-processing of raw data to
bring it into a format readily accepted by the MIKE Zero software and the actual
numerical modelling setup considerations.

Depending on the amount and quality of the original data sets this can be a
tedious, time consuming but indispensable process. For this example guide the
‘raw’ data has been provided as standard ASCII text files.

The files used in this Step-by-step training guide can be found in your MIKE Zero
installation folder. If you have chosen the default installation folder, you should
look in:

C:\Program Files (x86)\DHI\2012\MIKE Zero\Examples\MIKE_Zero\Projects\Oresund

Please note that all future references made in this Step-by-step guide to files in the
examples are made relative to above-mentioned folder.

References to User Guides and Manuals are made relative to the default
installation path:

C:\Program Files (x86)\DHI\2012\MIKE Zero\Manuals\

The actual work with importing raw data into MIKE Zero format files and setting
up the numerical model are described in the Step-by-step training guide for MIKE
21 Hydrodynamic model (HD), which - by default installation - is located in:
AMIKE_21\FlowModel\HD

You do not have to generate all the MIKE Zero input parameters yourself from the

included raw data. All the MIKE Zero input parameter files needed to start the
numerical simulation are included.

2 MIKE Zero



Creating a Project File i §

2 CREATING A PROJECT FILE
2.1  The Role of MIKE Zero Project in this Example

MIKE Zero enhances the ability to control and organise information related to
almost all kinds of engineering studies including model simulations.

A MIKE Zero project is a collection of files, positioned in one or several folders
recursively under a folder where the overall project file is positioned. To help
setting up the structure, MIKE Zero comes with a pre-defined project template that
provides a good overview for the various files included and necessary to complete
the investigation. For example, a DHI project will typically hold separate folders
for measured data, model input, model results and documentation, respectively.
You may modify the template as desired, for instance by deleting folders or
adding new folders.

The logical organisation of the project folders helps streamline the work by adding
informative, intuitive and helpful features.

2.2 Template Description

In an investigation of the impact of a fixed link between Denmark and Sweden
one of the first tasks is to establish a model that can simulate the hydrodynamic
flow field in the @resund Area. It is this task we will focus on in the present
example.

The main folders in the ‘General’ template are

«  External Data
*  Final Report

*  Model
*  Project Documents
* Results

The Project Documents folder has been designed to store data concerning the
administration of the project, e.g. Client communication, minutes of meetings,
photographs, presentations and status reports. This folder structure (with added
files) will normally be active throughout the entire timeframe of the investigation.

The External Data folder has been designed to contain data such as bathymetry,
measurements and other external data that provide the basis of the input
parameters and data for calibration purposes, focusing on hydrodynamic
modelling. This folder structure will normally just be active in the beginning of
the investigation.

Step-by-step training guide 3



i § Project Oriented Water Modelling

The project will be modified to include yet another main folder, i.e. Model
Analysis.

The Model folder, Result folder and Model Analysis folders are designed to co-
exist, such that the model setups and model inputs are saved in the Model folder,
the simulation results are saved in the Results folder and the analysis of the results
are created and processed using the Model Analysis folder. These folders will be
used during and after the numerical model simulations, thus covering both the
calibration phase and production phase.

New project subfolders will be created to support a hydrodynamic simulation, i.e.
folder names such as Bathymetry and Boundary indicate that these data are needed
to perform a simulation.

In the end the final report can be written and saved in the Final Report folder.

2.3 Creating the Project File

To create a new project file, open the MIKE Zero shell and click
File->New->Project... to open the New Project Dialog, see Figure 2.1.

Mew Project ﬂ

Project Type: Templates:

e B General I&Blank
B3 My Templates EGenerd

This template provides a Folder structure that helps wou organise :I
wour model data, You may modify the template as desired, For
inskance by deleting folders or adding new Folders, LI

Project Marme: | Hydrodynamics in the Sound ¥ Create directary For Project

Client Mame: | Company ABC
Location: | C:\Data\MIKE Zero Projects I

Project will be created at Ci\DatalMIKE Zero ProjectsiHydrodynamics in the Sound

[ol4 I Cancel | Help |

Figure 2.1 Creating a new MIKE Zero project file

In the New Project dialog, select ‘General’ as Project Type, and choose the
template ‘General’ that contains a pre-defined folder structure.

You can specify the Project Name and Location of the project file anyway you
like.

4 MIKE Zero
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N

The selected project template will now automatically create folders, which will

help organise future data files that are used in the project, see Figure 2.2.

It is the intention that all files created and used in the investigation will be located

in these folders. Additional folders and subfolders can be created during the

following data processing if necessary.

=2 MIKE Zero

File:

[eR=2= RN AR A

View indow Help

|Project Explarer

r %|

----- (1 External Data
----- [ Final Report
B3 Model

L 151 Model Inputs
=+ Project Documents

Ll Administr ation

------ I Client Cormmunications

|71 Meeting Minutes

“ly Tool Setups
&) Simulation History

Frojec... | &

FleE... | & TonlE... |

Ready

=0l x|

CER™ sioix)

o Tracking i

Figure 2.2

Project Explorer view showing new folders
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3

3.1

PROCESSING EXTERNAL DATA

Before you set up the model you must process the available data. This applies to
descriptive data, such as maps and photographs, as well as data needed to carry
out a hydrodynamic investigation. The latter are typically bathymetry data and
measurements of water levels, flow velocities or wind data.

In the following we assume that you have received the files on an external disk
and need to copy them into the project. In this example, the data is located (default

installation) in the following folder:

AMIKE_Zero\Projects\Oresund\External Data

Bathymetry Data

The data concerning the bathymetry of the area should be located in the folder
Bathymetry Data, which is a subfolder to the main folder External Data. This
example includes a rectified map (2 files) and some bathymetry data (3 xyz files).

Select the folder External Data in the Project Explorer in MIKE Zero. Right-click
and select ‘Add Folder...’, see Figure 3.1.

File Wiew window Help
[oea| ez 2 e
|Project Explarer L x|

5 Hydrodynamics in the Sound ‘

=10i x|

&dd Mew File, ..
Add Existing File...

Rernowe Folder From Project

: Delete
=I5 Client C

|03 Meeting Show Al
...... |51 Phatos

P [ Present Zip Folder...
oI Statusl o, Pending Checkins

; [?.'l F:SUlt et Latest Version
..... E? !3::":I I ?tup;- i Check Out
USRS ek In

Undo Check Cut
Add ko Source Control

Sork By
Properties, ..
L |
(&) Projec... | EFiek... | B TodlE... | &|0] x|
Ready [l Tracking 5

Figure 3.1 Add folder to project
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In the New Folder dialog specify the folder name ‘Bathymetry Data’ and press
OK, see Figure 3.2.

New Folder x|

~MNew Faolder
Marne: IBathymetry Data j
=

Maotes:

[
[™| &ddita Yersion Cantral oK I Cancel |

Figure 3.2 Specify name of new folder

Now select the new folder Bathymetry Data in the Project Explorer in MIKE Zero.
Right-click and select ‘Add Existing File...’, see Figure 3.3.

A ol

File W¥iew Help

BRI

|I-"roject Explorer x |

= [Z3 Hydrodynaics in the Sound
=121 External Data

e ata
[0 Calibration Data | Add New File...
*.[13 Measurements bl g
-] Final Report Add Mew Folder, .
-1 Model Remave Faolder. ..

2123 Model Inputs

{1 Bathymetry
(1 Boundary Zip Folder...
----- [ Meteorology Properties. ..

Shaw all

-2 Client Communications
-2 Mesting Minutes
-2 Photas

D Presenkations

E1-1 Results
{27 calibration

E|[:| Reference

Praoject Explarer

[ stor page MIEITET

Ready Mo Tracking 4

Figure 3.3  Add existing file to project

MIKE Zero



N

Processing External Data

In the Add Existing File dialog select the file ‘map.gif’ in the Bathymetry Data
folder and enable the ‘Make copy’ option in the dialog, see Figure 3.4.

Add Existing File b

r—Add Existing File
Marne: I plesiMIKE_ZERO'Projects\SoundiExternal DatalBathymetry Datalmap.gif _I
Motes: d
=
—iCopy Mode
& Make copy = Add b Version Contral
" Create shartout

oK I Cancel

Figure 3.4  Select file to copy into the project

This will copy the file into the project folder on the hard disk and insert the file
name in the project file.

Repeat the process to add the remaining files in the Bathymetry Data folder to the
project folder. Now the Project Explorer should look like shown in Figure 3.5.

Brezero N = .

File ‘iew window Help

[0z ez e e

| Project Explarer L x|

-7 Hydrodynamics in the Sound
E1-[C31 External Data
-5 (EE
‘ - land. xyz
map. qif

|14] map.agifw

: - Sweden. sz

=1 Model

| LeB3) Madsl Inputs
=[5 Project Documents
----- 151 Administration

-7 Client Communications
([ Mesting Minutes
| Phaotos
[ Presentations

‘| Shatus Reports
----- [C=h Result
----- “ly Tool Setups

----- &) Simulation History

(&) Projec... | EFie... | B ToolE... | 800] x|

Ready o Tracking i

Figure 3.5  Imported external bathymetry data
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3.2 Measurements

Extensive measurements of water levels, flow velocities and wind conditions were
carried out before, during and after the planning phase of the fixed link between
Denmark and Sweden. Some of these data form the basis of the simulation.

Create a new Measurements subfolder in the folder External Data and add the txt
files that contain data measurements of water level, current data and wind
conditions (in a similar way as in the bathymetry data example). Enable the ‘Make
copy’ option on the Add Existing File dialog to copy the files into the project
folder on the hard disk.

Continue by adding the file ‘Positions.txt’, which contains the positions of the
measurements stations.

Now the Project Explorer should look like illustrated in Figure 3.6.

Bvikezero P = .

File ‘iew ‘Window Help

[DEE| s =r(ze R

| Praject Explarer L x|

=1 Hydrodynamics in the Sound
-5 External Data

-5 Bathymetry Data

-2 Measurements

- [E] CunentMdiRoese.tst
Piers. tut

positions. bt

2] wfaterLesvelDrogden. tat

2] wfaterLevelMdriRoese, bt

2] windFastrup. bt

- 2] WL bt

2] W2 b

e [2] L3 bk
- [E] WLt

-7 Final Repaort

-7 Model

B-I7 Project Docurments

I Result

----- iy Tool Setups

----- £ Simulation Histary

0

3

(& Project ... | EFie Exp... | B Tool x| &(0] x|

Ready Mo Tracking o

Figure 3.6  Imported measurements data
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4.1

SETTING UP THE MODEL

Before you can form a complete hydrodynamic setup you need to create a

numerical bathymetry setup and some boundary conditions that can make the
water move.

The input data files required for the model simulations are stored in a subfolder
under Model called Model Inputs.

Create Bathymetry

The setup of a bathymetry is created by importing geographical data with
soundings based on a survey or digitised data from nautical charts. The
bathymetry in this example is created on basis of the bathymetry xyz files already
contained in the External Data Bathymetry data folder.

The files created during the generation of the bathymetry will be stored in the
Bathymetry folder, which is a subfolder of the Model Inputs folder.

To create a new bathymetry setup, select the Bathymetry folder and by right-
clicking the mouse select ‘Add New File...” and choose to create a Bathymetries
(.batsf) document under MIKE Zero (see Figure 4.1).

Mirewrile x|
oo [o-e-
Product Types: Dacurments: ﬂlg
[ MIKE Zero [ Time series (,dfs0)
-2 MIKE 11 ¥ Profile Series (L dfs1)
{31 MIKE 21 iGrid Series (L dfs3, dfs2)
- MIKE 3 -.J_I,PIDI: Composer {,plc)
-1 MIKE 21)3 Inteqgrated Maodels TR Result Viewer {.rev
I3 LITPACK Bathymetries {.batsF)
-~ MIKE FLOCD :_T:.C\nimatar {.mza}
D MIKE SHE EECO Lab {.ecolab)
i.ﬂuta Calibration {.auc)
v Editar (eva)
:_I_Mesh Generator {,mdf)
:_TﬁData Extraction FM (. dxfr)
:_I_MIKE Zero Toolbox {.mzt)
Bathymetries

Figure 4.1 Create a new bathymetry setup

Step-by-step training guide 11
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Continue to set up the bathymetry using the bathymetry data xyz files stored in the
External Data folder. For details regarding how to create a bathymetry, please
refer to the Step-by-step guide for the MIKE 21 Hydrodynamic Model.

The final bathymetry setup file (.batsf) and the resulting bathymetry file should be
saved in a new subfolder called Bathymetry, which should be placed in the Model
Inputs folder as shown in Figure 4.2

(NOTE: If you do not wish to create the files yourself, the resulting files can be
copied from the Installation Examples directory.)

If the generated dfs2 file is not added into the project automatically, you should
add the file manually.

Bvezero ~lofx|

File Wiew ‘window Help

[t ee(=2 R
| Project Explorer x|

Bl Hydrodynamics in the Sound
EE} External Data
[E] Bathymetry Data
[E] Measurements
-7 Final Repaort
E- Model
EE} Model Inputs
-0 (.
----- W Bathyd00.dfs2
‘e b Sound? batsf
-7 Project Documents
-[) Reesult
..... i.*.é" Tool Setups
----- 4 Simulation Histary

) Praject ... | &UFie Exp... | B ool Ex... | &[0 x|

Ready Mo Tracking a4

Figure 4.2  Files added to the project during bathymetry file generation

4.2 Create Boundary Conditions
The boundary conditions for a hydrodynamic model are defined by water levels,
water flux or land. In this example, the boundaries are defined by water levels at
the south and north of @resund. An additional wind will add to the driving force
on the water surface.

12 MIKE Zero



Setting Up the Model i §

To include these data into the numerical model, it is necessary to insert the data
into time series data files (dfs0).

The files created during the generation of the boundary conditions will be stored in
a new subfolder called Boundary, which should be placed in the Model Inputs
folder.

To create the boundary data, i.e. a new time series data file, select the Boundary
folder and by right-clicking the mouse select ‘Add New File...” and choose to
create a Time Series (.dfs0) document under MIKE Zero (see Figure 4.3).

Mirewrile x|
B c-o-
Product Types: Docurments: ﬂlg
[+ MIKE Zero Time Series (,dfs0)
-1 MIKE 11 Profile Series (. dfs1)
{21 MIKE 21 T Grid series (.dfs3, . dfsz)
- MIKE 3 ;_T:F‘Int Composer (,plc)
-1 MIKE 21)3 Integrated Models :—‘_Result Wiewer (.rev
0 LITRACK - kBathymetries ¢ batsF)
S miEE E::EOD -k Animatar {.mza)
EECO Lab {.ecolab)
i.ﬁ.utu Calibration {.auc)
WEVA Editar {.eva)
-.J_I,Mesh Generator {,mdf)
:_T:Data Extraction FM (. dxfrm)
-.J_I,MIKE Zero Toolbox {.mztk)
Time Series
K I Cancel
4

Figure 4.3  Create a new time series file

Select the ‘From ASCII file’ option and continue to create the time series file as
described in the Step-by-step guide for the MIKE 21 Hydrodynamic Model.
Follow the instructions in the guide to create the four time series data files, which
in turn are applied to create the line series data files that describe the boundary
conditions for the north and south boundary lines, respectively.

The resulting files should be saved in the Boundary folder as shown in Figure 4.4

(NOTE: If you do not wish to create the files yourself, the resulting files can be
copied from the Installation Examples directory.)

Step-by-step training guide 13
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4.3

Brmcaeo =T

File Wiew ‘window Help

D s=e|s 2|
| Project Explorer x|

-5 Hydrodynamics in the Sound

E1-C3 External Data
[E] Bathymetry Data
H-IC) Measurements

-7 Final Repaort

-7 Model

=1-53 Model Inputs
-5 Bathymetry
B3 Boundary

------ P wi2disD

- WL

P wWLd dis0

B~ Project Documents
-7 Resulk

----- “ly Tool Setups

----- £ Simulation Histary

& Praject .. | EFleExp... | B ToolEx. . | 80| x|

Ready Mo Tracking -

Figure 4.4  Files added to the project during boundary file generation

Now, in a similar way, create the time series data file containing the wind
conditions to be positioned in a new subfolder called Meteorology, which should
be placed in the Model Inputs folder.

Model Setup

Having created the bathymetry and boundary conditions it is now possible to set
up the numerical model.

The model setup file should be placed in the Model folder such that the input data
files are positioned in the same folder structure.

To create a new MIKE 21 HD model setup, select the Model folder and by right-
clicking the mouse select ‘Add New File...” and choose to create a Flow Model
(.m21) document under the MIKE 21 product type. This will open an empty
MIKE 21 HD model setup file in MIKE Zero.

For inserting values to the model setup, please follow the instructions in the Step-
by-step guide for the MIKE 21 Hydrodynamic Model.

The definition of the output data files is described in Section 5.

14
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Setting Up the Model

Save the model setup file in the Model folder as shown in Figure 4.5.

E MIKE Zero - [Sound_HD_Calibration.m21]

® File Edt WView Run Window Help

=10 =]
=& x|
joD@d|s=r|o2 9|
i £x - o MIKE 21 Flow Model
=I5 Hydradynamics in the Saund :

155 External Data

v Bathymetry Data
*-[51 Measurements
----- |51 Final Report

=15 Model

E[E| Model Inputs

| @[T Bathymetry
551 Boundary
51 Metearalogy

[#-[ Project Documents

..... i.'.'é Tool Setups
----- ) Simulation History

‘@@ Sound_HD_Calibration.m21

- o Basic Parameters
- Hydrodpnamic P

=

MIKE 21 Flow Model

Total number of errors =0

Project ...

Ready

& File Exp... | &l 100l Ex... |

M4 rim

Validation

Mo Tracking

Simulation

Figure 4.5

[Made

Creating the MIKE 21 Flow Model setup file

%
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5 SIMULATING HYDRODYNAMICS

The idea behind the template design is that for each simulation you may create a
new subfolder under the Result folder to organise the output result files. If you use
local output names new subfolders, named after the setup file, will automatically
be generated.

In this particular study we will use local output names, i.e. the path for the location
of the output files will automatically be determined by the definition of the Result
folder.

5.1 Define Result Data Files

As a first attempt the default Manning number (32 m'”?/ 8) is chosen for the
resistance.

Three result files should be generated: one 2D file containing the hydrodynamics
for the entire area, and two time series files including the water levels and current
conditions, to be used for calibration purposes, for the positions at Ndr. Roese and
Drogden, respectively.

Define the result files to be stored locally, see Figure 5.1.

J Sound_HD_Calibration.m21 (=]
—
o s MIKE 21 Flow Modsl =
9 BoscPaomes (Results
B o Hydrodynamic Parameters .
L o Initial Surface Elevation Size of total output |42'8484 MB
- o Boundary Nurnbers of output areas |3 ﬁ Size of HD' autput |42.8484 ME
o Source and Sirk
- of Eddy Vizcosity Type| Area| J K Time Data File Title Dutput kems
- o Resistance 1|2 10701 | 08041 | 0-3456)6| |HD_C1dfs2 Cutput term
- of Wave Radiation 2 i} 1 43 33| 0-34561 MdrRoese dfs0 Mdr. Roese  |Output tem
fe o Wind Conditions 3 1] 1 37 22| 0-34561 Drogoen.ofs0 Drogden Output item
- o Structures
o of Results
1| | i
[” Generate hot start
Hot Start File Title
1
[~ Calculation of inundation statistics I Wigw.. I

| Update frequency I 0 |
Navigation I LI

Total number of errors = 0

K] nnm ' Yalidation ;i Simulation /

Figure 5.1 Defining result files by local file names
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The output files that are generated during a simulation are not automatically
included in the project. Files that are located in the Result folder will
automatically be displayed in the Project Explorer, even if they are not a part of
the project. However, the icons are grey to indicate this condition.

You can view all files in any folder by right-clicking the folder and enable ‘Show
All’. This will list all files in the folder on the hard disk, both those that are
included in the project and those that are not. A file not included in the project has
a blank icon, see Figure 5.2.

E MIKE Zero - [Sound_HD_Calibration.m21] ;Iglll
® File Edit View Run ‘Window Help =18l x]
[ozalsmm|s e
Project Expl
[Project Explarer & X/ [T WIKE 21 Flow Model
drodynarics in the Sound B of Basic Parameters
External Data B \f Hydrodynamic Parameters
Final Report o of Initial Surface Elevation
Model o of Boundary Values given as: |Manning number ‘I
I Model Inputs + Source and Sink
[ Sound_HD_Calitration.log o of  Eddp Viscosity .
% Sound HD Calibration. m21 o of S Format Maloe kien
Project Documents o ‘wave Radiation 1 Constant F2.000000
Result i of Wind Conditions
Sound_HD_Calibration.m21 - Resulk Files - o Shuctures
- Drogden.dfs0 o of Resuls
W HD_Cl.dfs2
LW NdRoese. dis0
Q Tool Setups
) Simulation History
£l I— Ll
Navigali
avigafion I ‘l | d
Data File Summary —---—----——--—-=--—---—: j
= — 100 % | 1993-12-13 22:00:00 | Time step: 3432 | 158675 |0 zecon
S - |
|=7] Project Ex... File: Explorer | QTUOI Explorer| T4 T b b vaideion ERETE Kr
Ready IMm Tracking IMode i

Figure 5.2  Generated output data files shown in the Project Explorer

To include the result files into the project file you should right-click on the files in
the Project Explorer and select ‘Insert in Project’.

You can now analyse the results as described in Section 6.

Calibrating the Model

Next you should try to carry out a second calibration run with the resistance
defined by a Manning factor of 44 m'?/s. All other input data are kept the same.

»  Save the setup file Sound_HD_Calibration.m21 under a new name:
Sound_HD_Calibration_2.m21.
(the file will per default be located in the same directory as the original file)

MIKE Zero
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«  Edit the bed resistance to a Manning number of 44 m"*/s and the local output
data file name to HD_C2.

After the calibration, the result files can be seen in the new folder for Calibration
2, see Figure 5.3.
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Figure 5.3  Generated output files for Calibration run 2

5.3 Production Runs

After the model calibration, you can continue with the production runs. For each
run the output data files should be saved in a separate subfolder under Result. In
this case the output data file names are defined locally, so this is done
automatically.

5.4  Simulation History

After each simulation, the program writes the simulation data in the Simulation
History window, which is accessed through the top toolbar.

Use this facility to follow your simulations and record your observations. This will
help you in assessing the value of future calibration parameters, and it
automatically creates an overview of the calibration process and execution of
production runs, see Figure 5.4.
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Figure 5.4 Simulation History window
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6 ANALYSING RESULTS

For the calibration and verification of the hydrodynamic model we need
simultaneous measurements of water levels and/or current speed inside the model
area.

Some of the external data files contain measurements of water levels at Ndr.
Roese and Drogden. In addition, current measurements are available for Ndr.
Roese. We can use these data to calibrate and verify the model.

In order to store the files you have made during the analysis processes in one
location, create a new main folder called Model Analysis in the project.

6.1  Reviewing the Model Setup

The first task after a model simulation is to ensure that the simulation has
completed in a normal manner, and to consider any warnings given. Thus, you
need to review the .log file, which is generated during the simulation. This will
appear in the Project Explorer pane only if you have set the folder option to ‘Show
All’. To open and review the file contents double-click the file.

Use the graphical visualisation tools in the Plot Composer for review and
presentation of your results.

The created plot definition files can be stored in a new subfolder called Plot
Definition Files, which should be placed under the Model Analysis folder. By
gathering all plot definition files in one place, you can benefit from being able to
re-use existing setups and colour palettes.

To create a plot of the flow field from the simulation result, right-click the folder
Plot Definition Files and select ‘Add New File...’. Select a Plots (.plc) document
under MIKE Zero and continue to generate a grid plot showing the current speed
and water level in the model.

Once you are satisfied with the colour scheme you may even export the plot to a
graphics file, which can be stored in a new folder called Images and imported into

the project for future use in the report.

The result of these actions could be similar to the one shown in Figure 6.1.
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Figure 6.1 Image file created using the plot of results in the Plot Composer.
The .jpg image file has not yet been imported into the project

6.2 Creating Calibration Data

Before comparing the measured data with the simulation results, the .txt files
containing measurement data need to be transferred into time series data files in a
similar way as the boundary conditions time series files were created. Please refer
to the Step-by-Step guide for MIKE 21 Flow Model HD for further details.

Create and store the calibration data in a folder called Calibration Data under
External Data, see Figure 6.2. As these are not input files to the model, they
should not be positioned in the Model folder structure.
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Figure 6.2  Calibration data of measured water levels and current speed

You can now compare the measured data to the simulated data in order to calibrate
and verify the model setup.

6.3 Validation of Results

To create a plot of the water levels found in the measurements and the model
simulation, respectively, right-click the folder Plot Definition Files and select
‘Add New File...’. Select a Plots (.plc) document under MIKE Zero and continue
to generate a time series plot showing the water levels for Ndr. Roese, measured
and simulated.

The measured data are found in the Calibration Data subfolder under External
Data, and the simulated data are found in the Calibration subfolder under Results.

By adding an extra time series plot showing the water levels for Drogden, the
result may resemble the plot shown in Figure 6.3. It seems like the data used in the
simulations are in good agreement with the measurements.
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Figure 6.3  Plot file showing water levels at Ndr. Roese and Drogden
Once you are satisfied with the colour scheme, you should export the plot to a

graphics file, which can be stored in the Images folder and imported into the
project for future use in the report.

6.4 Production Runs

After the calibration of the model, you can continue with the production runs.
You can use the previously generated plot setup files as templates for your plot
presentation of the final results. By storing all images in the same folder (or a

number of subfolders) you have an overview of the modelling status.

Also use the Simulation History overview to follow the process of modelling.
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7 WRITING FINAL REPORT

Once the final simulations have been made and the analyses of the results are
ready, you can write a final report on the findings.

For larger projects it wise to write Status Reports, where findings of sub-tasks can
be discussed. These can be stored in the Status Reports subfolder under Project
Documents and can thus easily be accessed when the writing of the final report
commences.

Also presentations created during the modelling phase may be of use and may
have been stored in the subfolder Presentations.

Likewise images, generated during the Model Analysis phase and stored in the
Images folder under Model Analysis, can easily be accessed.

Once the Final report is finished you can save the document in the Final Report
folder.

Following the guidelines in this Step-by-step training guide you now you have all
files related to the investigation gathered in one place and listed in the project file.
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8 ARCHIVING DATA

Once the investigation has been finalised and the final report accepted by the
Client, there is no more work to be carried out on the project. Now, the next phase
is to archive the data, both for saving the data for future use and to clear some
space for new investigations.

Having all files related to the investigation gathered in one place and listed in the
project file you may use the Zip Folder facility that zips all files within the given
folder structure.

To save all files to a zip file select the Project Folder in the Project Explorer view,
right-click and select ‘Zip Folder... . Specify the .zip file name and maybe
activate to include reference files.

In this way you will have saved all files and the folder structure connected to the
project in one zip file.
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