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PLEASE NOTE

A

This document refers to proprietary computer software which is pro-
tected by copyright. All rights are reserved. Copying or other repro-
duction of this manual or the related programs is prohibited without
prior written consent of DHI A/S (hereinafter referred to as “DHI”).
For details please refer to your 'DHI Software Licence Agreement'.

The liability of DHI is limited as specified in your DHI Software
Licence Agreement:

In no event shall DHI or its representatives (agents and suppliers)
be liable for any damages whatsoever including, without limitation,
special, indirect, incidental or consequential damages or damages
for loss of business profits or savings, business interruption, loss of
business information or other pecuniary loss arising in connection
with the Agreement, e.g. out of Licensee's use of or the inability to
use the Software, even if DHI has been advised of the possibility of
such damages.

This limitation shall apply to claims of personal injury to the extent
permitted by law. Some jurisdictions do not allow the exclusion or
limitation of liability for consequential, special, indirect, incidental

damages and, accordingly, some portions of these limitations may

not apply.

Notwithstanding the above, DHI's total liability (whether in contract,
tort, including negligence, or otherwise) under or in connection with
the Agreement shall in aggregate during the term not exceed the
lesser of EUR 10.000 or the fees paid by Licensee under the Agree-
ment during the 12 months' period previous to the event giving rise
to a claim.

Licensee acknowledge that the liability limitations and exclusions
set out in the Agreement reflect the allocation of risk negotiated and
agreed by the parties and that DHI would not enter into the Agree-
ment without these limitations and exclusions on its liability. These
limitations and exclusions will apply notwithstanding any failure of
essential purpose of any limited remedy.
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The CONCATENATION Tools in the MZ Toolbox include the facility:

e Concatenation
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Select Data Files ;

1 Concatenation

You can use this tool to concatenate files in dfs format, i.e. items from N dif-
ferent files will be joined in a single output file.

1.1 Select Data Files

On this page you select the number of input files and specify each.
The data must have equidistant time axis.
ﬁ NOTE: It is not possible to concatenate decoupled flux files or vertical slice

files.

1.2 Subseries Selection

This page allows you to select a specific temporal subset of the input data
you want to include in the concatenation.

The input files that lies in this period will be concatenated in the output. You
may set a time step (in an integer number of time steps) for the concatenated
output.

1.3 ltem Selection

On this page you specify the number of output items and the items to be con-
catenated for each input files.

The item numbers must be ascending and each item number can only be
used once.

1.4  Options
On this page you may specify three options.

Insert Delete if Gaps.
If the input files do not overlab in time, this option can be enabled to ensure
execution by replacing missing time steps by Delete Values.

First File Defines Time

In general, all input files must have the same time step length and be aligned
in time. If the time steps are not aligned, this option forces the output files to
use the temporal alignment of the first input file and simply append all time
steps from subsequent input files without interpolation.

Powering Water Decisions 13
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Concatenation

Overwrite with latest

When the temporal range of the input files overlab, default is to use the data
in first file in the output. If this option is enables, the data in last file is used.

1.5  Output Specification

On this page you specify the name and location of the output file, i.e. the file
that will contain the resulting statistical values.

1.6 Overview

The overview page presents you a summary of all the input parameters you
have specified. You should inspect that the parameters are correct and if not
go back and change them.

From the page you can either Finish the setup which will transfer your setup
definition to the current toolbox file or execute the setup.

14 MIKE Zero Toolbox - © DHI A/S
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The EXTRACTION Tools in the MZ Toolbox include the facilities:

e Extraction of Time Series from 1D Data
o Extraction of Time Series from 2D Data
o Extraction of Time Series from 3D Data
o Extraction of Profile series from 2D Data
o Extraction of Profile series from 3D Data

e Extraction of 2D time series from 3D Data

MIKE Zero Toolbox - © DHI A/S
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2 Extraction of Time Series from 1D Data

You use this tool to extract time series of point values from time series of 1D
data. Given an input 1D data file and a number of discrete points, the tool
extracts the values from the 1D data set at the points within a given period.

The resulting time series is written to a standard DFS datafile.

2.1 Input

On this page you select the file with 1D data from which you want to extract
point values.

2.2 Subseries Selection

This page allows you to select a specific temporal subset of the input data
you want to include in the extraction.

Typically you probably want to process the whole period.

2.3 Iltem Selection

On the item selection page you specify which items you want to extract points
from. From a type 1 file, you can only extract the items as scalars.

24 Point Selection

On the point selection page you specify the number of points and their loca-
tion.

You can also specify a decimal point and the program will interpolate between
values in the file.

2.5 Output Specification

On this page you specify the name and location of the output file for the
extraction, i.e. the file that will contain the resulting time series.

You can also specify a data file title.

ﬁ NOTE: If you want to write the output to an old format time series file (exten-
sion .dt0), you should limit the number of output items to a maximum of 16.
That is the number points times the number of selected input items should be
less than 16.

Powering Water Decisions 17
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2.6 Overview

Extraction of Time Series from 1D Data

The overview page presents you a summary of all the input parameters you
have specified. You should inspect that the parameters are correct and if not
go back and change them.

From the page you can either Finish the setup which will transfer your setup
definition to the current toolbox file or execute the setup.
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3 Extraction of Time Series from 2D Data

You use this tool to extract time series of point values from time series of 2D
data. Figure 3.1 illustrates the process.

Point

LA,
NN,
fF s SrrrrS S i 7

ViR
Vi

Time ¥

Figure 3.1 Extracting time series from grid series

Given an input 2D data file and a number of discrete points (in the figure just
one), the tool extracts the values from the 2D data set at the points within a
given period.

The resulting time series is written to a standard DFS data file.

3.1 Input

On this page you select the file with 2D data from which you want to extract
point values.

NOTE: This functionality must be used with care for MIKE SHE files as the
values from a MIKE SHE grid is grid centred.

3.2 Subseries Selection

This page allows you to select a specific temporal subset of the input data
you want to include in the extraction.

Typically, you will probably want to process the whole period.

3.3 ltem Selection

On the item selection page you specify which items you want to extract. You
can extract the points as vectors or scalars.



3.4

3.5

If you choose to extract vectors, you can choose between the following
options:

Extract vectors directly. Choosing this option, it is not necessary to spec-
ify both X and Y components for the vector.

Extract vectors as magnitude and direction. Here it is necessary to spec-
ify both the X and the Y component of the vector.

Magnitude = ,JV}+ Vf, (3.1)
. . 74
Direction = 90 — tan*l(v’y) + TrueNorth (3.2)

Extract vectors as projection. Here it is also necessary to specify both
the X and the Y component of the vector. The program will project the
magnitude of the vectors on the direction specified. The direction is spec-
ified as an angle with true north.

ltem Selection

The program has now recognized your file as a Mike21 result file. Depending

on whether you have Levels and Fluxes or only Levels in your result file, you
can select to extract from a range of simple simulation output items and/or

you can choose some "derived" items. Some items will be treated as scalars

and some as vectors. This will be handled by the program.

Point Selection

On the point selection page you specify the number of points and their loca-

tion.

If you chose to extract the components as scalars, the points are extracted in

the coordinates (j,k) you specify in the list on this page.

If you chose to extract items as vectors, the points are not extracted in the
exact coordinate that is specified in the list, but from a location placed half a
grid cell down and to the left, respectively, see image below. If you for
instance extract the magnitude and direction in a point with the coordinates
(j,k), you will get the magnitude and direction based on model results in the
points P(j,k) and Q(j,k) as illustrated below.



Output Specification

PU!k)_"" L4

k=1 QG k)

Figure 3.2 Definition of point position in extraction of vector items

3.6  Output Specification

]

On this page you specify the name and location of the output file for the
extraction, i.e. the file that will contain the resulting time series.

You can also specify a data file title.

NOTE: If you want to write the output to an old format time series file (exten-
sion .dt0), you should limit the number of output items to a maximum of 16.
That is, the number of points times the number of selected input items should
be less than 17.

3.7 Overview

The overview page presents you with a summary of all the input parameters
you have specified. You should inspect the parameters to check they are cor-
rect, - and if not go back and change them.

From the page you can either Finish the set-up, which will transfer your set-
up definition to the current toolbox file, or execute the set-up.
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Extraction of Time Series from 2D Data
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4 Extraction of Time Series from 3D Data

You use this tool to extract time series of point values from time series of 3D
data. Given an input 3D data file and a number of discrete points, the tool
extracts the values from the 3D data set at the points within a given period.

The resulting time series is written to a standard DFS datafile.

4.1 Input

On this page you select the file with 3D data from which you want to extract
point values.

4.2 Subseries Selection

This page allows you to select a specific temporal subset of the input data
you want to include in the extraction.

Typically you probably want to process the whole period.

4.3 Iltem Selection

On the item selection page you specify which items you want to extract. You
can extract the points as vectors or scalars.

If you choose to extract vectors, you can choose between the following
options:

e Extract vectors directly. Choosing this option, it is not necessary to spec-
ify both X, Y and Z components for the vector.

o Extract vectors as magnitude and direction. Here it is necessary to spec-
ify both the X, Y and Z component of the vector.

Magnitude = ,/V2+ V}%+ V2 (4.1)

i i (Y
DirectionXY = tan™ (V) (4.2)
. . VZ
DirectionZ = tan!| ———— (4.3)
[V2+ V2
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e Extract vectors as projection. Here it is also necessary to specify both
the X, Y and Z component of the vector. The program will project the
magnitude of the vectors on the direction specified. The direction is spec-
ified as an angle with true north and an angle with the XY plane.

4.4 Point Selection

On the point selection page you specify the number of points and their loca-
tion.

If you chose to extract the components as scalars, the points are extracted in
the coordinates that you specify in the list on this page.

If you chose to extract some of the items as vectors, the points are not
extracted in the exact coordinate that is specified in the list on this page, but
in the points in between the grid points of the original file. e.g if you specified
that you want ex. the magnitude and direction in the coordinates P on
Figure 4.1, you will get the magnitude and direction in the points u, v and w.
On a staggered grid, that is.
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Figure 4.1 Extraction of vectors

ﬁ NOTE: In the present version you can only select point at the exact grid
points, i.e. the tool cannot do any spatial interpolation
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4.5

4.6

Output Specification

]

On this page you specify the name and location of the output file for the
extraction, i.e. the file that will contain the resulting time series.

You can also specify a data file title.

NOTE: If you want to write the output to an old format time series file (exten-
sion .dt0), you should limit the number of output items to a maximum of 16.
That is the number points times the number of selected input items should be
less than 16.

Overview

The overview page presents you a summary of all the input parameters you
have specified. You should inspect that the parameters are correct and if not
go back and change them.

From the page you can either Finish the setup which will transfer your setup
definition to the current toolbox file or execute the setup.
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Extraction of Time Series from 3D Data
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5 Extraction of Profile series from 2D Data

This tool extracts time series of profile (line) data from 2D spatial data.

5.1 Input

On this page you select the file with 2D data from which you want to extract
profile series.

NOTE: This functionality must be used with care for MIKE SHE files as the
values from a MIKE SHE grid is grid centred.

5.2 Subseries Selection

This page allows you to select a specific temporal subset of the input data
you want to include in the extraction.

Typically you probably want to process the whole period.

53 Iltem Selection

On the item selection page you specify which items you want to extract. You
can choose the items to be vectors or scalars.

54 Line Selection

Here you specify the start and end coordinates for the lines within the 2D
matrix, from which you want to extract profile data.

Specifying the line spacing is specifying how many points you want the line to
be split in, e.g. how many points between "start point" and "end point".

If you have specified to extract some of the items as vectors, the points are
not extracted in the exact coordinates on the line that you specified, but in
points in between the grid points. e.g if you specified that you want a line
going through the coordinates (j,k) in Figure 5.1, the program will calculate
the vector components in the points P(j,k) and Q(j,k), which are afterwards
projected on the line you specified.
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Ay

Figure 5.1 Extraction of vectors

5.5  Output Specification

]

On this page you specify the name and location of the output file for the
extraction, i.e. the file that will contain the resulting profile series.

You can also specify a data file title.

NOTE: If you have specified one line only the geographical position of the ori-
gin and the direction of the line is saved in the dfs1 file for GIS purposes.

NOTE: If you want to write the output to an old format profile series file
(extension .dt1), you should limit the number of output items to a maximum of
16. That is the number lines times the number of selected input items should
be less than 16.

5.6 Overview

28

The overview page presents you a summary of all the input parameters you
have specified. You should inspect that the parameters are correct and if not
go back and change them.

From the page you can either Finish the setup which will transfer your setup
definition to the current toolbox file or execute the setup.
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6.1

6.2

6.3

6.4

A

Extraction of Profile series from 3D Data

This tool extracts time series of profile (line) data from 3D spatial data.

Input
On this page you select the file with 3D data from which you want to extract

profile series.

Subseries Selection

This page allows you to select a specific temporal subset of the input data
you want to include in the extraction.

Typically you probably want to process the whole period.

ltem Selection

On the item selection page you specify which items you want to extract. You
can extract the items as vectors or scalars.

Line Selection

Here you specify the start and end coordinates for the lines within the 3D
matrix, from which you want to extract profile data.

Specifying the line spacing is specifying how many points you want the line to
be split in, e.g. how many points between "start point" and "end point".

If you have specified to extract some of the items as vectors, the points are
not extracted in the exact coordinates on the line that you specified, but in
points in between the grid points. e.g if you specified that you want a line
going through the point P on the picture below, the program will calculate the
vector components in the points u, v and w, which are afterwards projected
on the line you specified.
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Figure 6.1 Extraction of vectors

6.5  Output Specification

]

On this page you specify the name and location of the output file for the
extraction, i.e. the file that will contain the resulting profile series.

You can also specify a data file title.

NOTE: If you want to write the output to an old format profile series file
(extension .dt1), you should limit the number of output items to a maximum of
16. That is the number lines times the number of selected input items should
be less than 16.

6.6 Overview

30

The overview page presents you a summary of all the input parameters you
have specified. You should inspect that the parameters are correct and if not
go back and change them.

From the page you can either Finish the setup which will transfer your setup
definition to the current toolbox file or execute the setup.
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7.2

7.3

7.4

7.5

Extraction of 2D time series from 3D Data

This tool extracts time series of 2D data from 3D spatial data.

Input
On this page you select the file with 3D data from which you want to extract

2D time series.

Subseries Selection

This page allows you to select a specific temporal subset of the input data
you want to include in the extraction.

Typically you probably want to process the whole period.

Matrix Selection
On this page you select the 2D slice that you want to extract.

The "Data Information" on the right hand side of the dialogue is the size of the
3D matrix in your input file.

You can define your own subarea, to be extracted to your output file, on the
left-hand side.

Output Specification

On this page you specify the name and location of the output file for the
extraction, i.e. the file that will contain the resulting 2D time series.

You can also specify a data file title.

ﬁ NOTE: If you want to write the output to an old format 2D time series file
(extension .dt2), you should limit the number of output items to a maximum of
16. That is the number lines times the number of selected input items should
be less than 16.

Overview

The overview page presents you a summary of all the input parameters you
have specified. You should inspect that the parameters are correct and if not
go back and change them.

From the page you can either Finish the setup which will transfer your setup
definition to the current toolbox file or execute the setup.
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MIKE Zero Toolbox - © DHI A/S



Powering Water Decisions

MZ TOOLS: MESH

33



34

The MESH Tools in the MZ Toolbox include the facilities:

e Mesh Converter
e Mesh Manager

MIKE Zero Toolbox - © DHI A/S
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A

8 Mesh Converter

This tool imports bathymetry information in specific formats and converts the
information into a MIKE Zero mesh file that can readily be used in the MIKE
Powered by DHI software models.

8.1 Input format

Define the format of the input data. The input may be one of three types

e Non-MZ Bathymetry Input
(data from ADCIRC or TUFLOW/SMS)

e Dfs2 Bathymetry Input
(rectangular or curvilinear grid in dfs2 format).

o Dfsu Result File
(flexible mesh format, bathymetry data derived from static item)

8.2  Non-MZ Bathymetry Input

Browse and select the input file.
Note that you can choose to only display a specific file extension type.

Presently you can choose between two file extension types:

e .14 (ADCIRC data)
The z-value from ADCIRC data is assumed to describe depth, why the
value is multiplied with -1 before the mesh is saved

e .2dm (SMS/TUFLOW data)
The z-value from SMS/TUFLOW data is saved in the mesh file as is

For Non-MZ bathymetry data it is necessary to define the map projection that
the (X,Y) coordinates in the input data file is referring to.

In case (X,Y) is defined in geographical coordinates, select the LONG/LAT
projection found in the group ‘Non UTM projections’.

NOTE: The nodes in the input file needs to be saved in increasing order. E.g.
when converting a .2dm file to a .mesh file, the .2dm file’s nodes need to be
renumbered first in the SMS, so the Mesh Converter tool can find the correct
information about the elements and nodes when the format changes.

Only the node information for nodes on external boundaries are in transferred
to the resulting mesh file. The attribute for nodes within the mesh are per
default set to 0.
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8.5

8.5.1

36

Mesh Converter

Dfs2 Bathymetry Input

2

Browse and select the dfs2 input file containing the bathymetry data.

In case the bathymetry data is from a curvilinear grid, enable the Curvilinear
grid check-box and browse and select the dfs2 file containing the (X,Y) coor-
dinates relating to the bathymetry data.

The geographical information for the mesh file is derived from the input
bathymetry file.

NOTE: In case the bathymetry file contains a M21_Misc custom block, only
elements containing values below the land value are included in the gener-
ated mesh.

NOTE: The bathymetry data is per default derived from the first time step and
the first dynamic item in the dfs2 file. In the special case where the dfs2 file
contains one, and only one, static item (e.g. as for a MIKE 21 HD output file)
the bathymetry data is derived from the static item.

Dfsu Result File

Browse and select the dfsu result file containing the bathymetry data.

NOTE: The bathymetry data is derived from the static item.

Units of Input Data

For Non-MZ bathymetry data it is necessary to define the units the (X,Y) coor-
dinates and Z value is referring to in the input file.

The available units depends on the type of map projection.

Projected coordinates

Specify the units of the (X,Y) coordinate and the Z-value, respectively.
The projected (X,Y) coordinate must be specified in one of three units:

e Meter
. Feet
e US survey feet

The Z-level value must be specified in one of three units:

e Meter
o Feet
US survey feet
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A

8.5.2 Geographical coordinates

8.6

8.7

8.8

Specify the units of the (X,Y) coordinate and the Z-value, respectively.
The geographical (X,Y) coordinate must be specified using one of two units:

e Degree
¢ Radians

The Z-level value must be specified using one of three units:

e Meter
e Feet
e US survey feet

Element Type

2

For dfs2 bathymetry data it is possible to create the mesh file using one of
two different element types:

e Triangular
e Quadrilateral

Note that grid cells containing land values will not be included in the resulting
mesh file.

In case of triangular elements the resulting number of mesh elements will be
twice the number of active grid cells in the input bathymetry.

In case of quadrangular elements the resulting number of mesh elements will
be the same as the number of active grid cells in the input bathymetry.

Output Data

Browse and define the location and filename of the output mesh file.

Overview

Setup status: review the parameters. If you want to change any settings, go
back; if you are satisfied with the settings click Execute, or just Finish to save
the setup for later.
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8.9 Examples

You can access the tool from the MIKE Zero toolbox.

€ omzt1 x 4 b

¥ Concatenation
& BExtraction
= Mesh
s Converer
<% Mesh Manager
] GIS
| Hydrology
| Statistics
| Time Series
| Transformation

T ot [ sep
F & £

A o
MNew Edit Delete Up Down Run

Figure 8.1 Select utility in MIKE Zero Toolbox

Setup examples of mesh conversion for various formats of input bathymetry
data can be found in the default installation folder at

AExamples\MIKE_Zero\Toolbox\Mesh\MeshConverter. The resulting meshes
are shown below.
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8.9.1 Rectangular grid bathymetry

The input file is a rectangular grid bathymetry in dfs2 format.
The mesh is generated using triangular elements.

[m]
800
600
b Bathymetry [m]
: ; Above 6.0
400 1 [ ] s0-60
] 40- 5.0
i I :0- 40
] B zo- 30
] ] 1.0-20
200 ] o5- 10
] 0.0- 05
] [ -05- 0.0
iy S ————— N RE
0 200 400 G600 200
[m]
[m]
8123100
8128000 7
8127900
8127800 - Bathymetry [}
] L__| Above 6.0
8127700 ] 50- 60
40- 5.0
8127600 Bl zo- 40
] B zo0- 30
8127500 1 10- 20
. ] o0s5- 10
8127400 0.0- 05
B -0s- 00
8127300 B Below -05
Rpir LA ; T, ; avivll [ undefined Value
372500 373000
[m]

Figure 8.2 Mesh conversion of rectangular bathymetry from dfs2 file
Upper: input bathymetry
Lower: output mesh
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8.9.2  Curvilinear grid bathymetry

The input file is a curvilinear grid bathymetry in dfs2 format.
The mesh is generated using quadrangular elements.

Bathy [m]

I ~bove -0.040
[ 1 -0.045--0.040
[ -0.050--0.045
[ -0.055 - -0.050
I -0.060 - -0.055
Hl ceow -0.060
[ 1 undefined Value

12.0 13.0 14.0 15.0
[m]

[m]
45
4.0-_
354
3.0—_
254
204 Bathymetry [m]
] [ ~bove -0.040
[ -0.045--0.040
i I -0.050 - -0.045
27 [ -0.055 - -0.050
[ -0.050 - -0.055
M ceiovw -0.080
1.0+ [ undefined Value
12.0 13.0 14.0 15.0

(ml
Figure 8.3 Mesh conversion of curvilinear bathymetry from dfs2 file

Upper: input bathymetry
Lower: output mesh
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8.9.3 ADCIRC bathymetry

The input file is an ASCII file containing bathymetry data in ADCIRC format
(.14). The file first defines the location of the individual node points, next the
elements with associated node numbers.

e The mesh is created using map projection UTM-32 and the (X,Y) coordi-
nate unit and the unit for the z-values in the input are specified as meter.

Note that for an ADCIRC bathymetry the depth values are automatically mul-
tiplied with -1 before the mesh is saved.

| fort14 - Notepad o o ]
File Edit Format View Help
Quarter annular Grid - Example 1 ! ALPHANUMERIC DESCRIPTOR FOR GRID FILE
96 63 ! NE,NP - NUMBER OF ELEMENTS AND NUMBER OF NODAL POINTS El
1 60960.0 0.0 3.0480 ! NODE NO., X, Y, DEPTH =]
2 76200.0 0.0 4.7025
3 91440.0 0.0 6.8580
4 106680.0 0.0 9.3345
3 121920.0 0.0 1z2.1920
6 137160.0 0.0 15.4305
7 152400.0 0.0 19.0500
8 59788.7 11892.7 3.0480
9 74735.7 14866.0 4.7625
10 B89683.1 17839.0 6. 8580
11 104630.2 20812.4 9.3345
12 119577.3 23785.4 12.1920
13 134524.4 26758.7 15.4305
14 149471.8 29731.7 19.0500
15 56319.7 23328.5 3.0480
16 70399.7 29160. 5 4.7625
17 B84479.86 34992.6 6. 8580 -
« v

[m]
140000
120000
100000-_
80000 1
60000
Bathymetry [m]
-Abnve -4
f £- 4
40000-_ T = s
L] -10- =2
B -12--10
] B -14--12
20000-_ 1614
] Bl -5
] Il Gelow -18
— = [ undefined Value
0 50000 100000 150000

[m]

Figure 8.4 Mesh conversion of ADCIRC bathymetry data
Upper: start of input bathymetry data in ASCII file
Lower: output mesh
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8.9.4 SMS TUFLOW bathymetry

Mesh Converter

The input file is an ASCII file containing bathymetry data in SMS/TuFlow for-
mat (.2dm). The file first defines the elements with associated node numbers,
next the location of the individual node points.

e The mesh is created using a geographical coordinate system
(LONGI/LAT). The (X,Y) coordinate unit is specified as being degrees
and the z-values as being defined in US survey feet.

Note that the bathymetry values in this instance should be multiplied by -1
before applying the mesh in MIKE Zero.

| shinfinal.2dm - Notepad
File Edit Format View Help

(=[O sl

MESH2D

E3IT1 65210
E3T 2 2 65 66 0
E3T 3 66 67 2 0
E3IT 4267 30
E3T 5 67 68 3 0
E3IT 6 3 68 40
E3T 7 4 68 69 0
E3T 8 69 54 0

E3T 9 70 5 69 0
E3T 10 5 70 6 O
E3T 11 70 71 6 0

E3T 12 6 71 7 0
E3T 1372 7 71 0
E3T 14 7 72 8 0
E3T 15 8 72 73 0
E3T 16 8 73 9 0
E3T 17 74 9 73 0
E3T 18 9 74 10 0 R
4 [}
[deg]
41.00
40.90 22
=
S
_A“uéﬁ,_ Bathymetry [m]
40.80 "‘;45“5-;?.. B ~bove 165
e [ 15.0-165
T L 13.5-15.0
; AT AT [ 120-135
40.70 EEERE O] ] 1es-120
. yazw i i 5 4
AN A o ) AV ATV -105
IR s RS B e
S e 5 8
5 ) ?.;‘:% O &o0- 75
40.60 1 gﬁh»ﬁ B ¢5- 60
’%raay B 30- 45
S 15- 30
A 00- 15
40.50 7 i A5- 0.0
30--15
B -0
- Below -4.5
40.40 7 I:l Undefined Value
Figure 8.5 Mesh conversion of SMS bathymetry data
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Upper: start of input bathymetry data in ASCII file
Lower: output mesh
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8.9.5 Dfsu result file

The input file is a dfsu result file from a MIKE 21 FM simulation. The original
bathymetry information is extracted from the static item along with information

about code values.

[m]
6220000
6210000
6200000
6190000 4
6180000
6170000 o
6160000
6150000
6140000
| BELEE]
B 110
6130000 3 I Beow -11
. ; ; [T undefined value
320000 340000 360000 380000
[m]
04/12/1993 00:00:00 Time Step 0 of 2
Im] Iml
6220000 6220000 J---- -~ i .-
6210000 5210000 F--ncoememeev -
5200000 5200000 F--nc---neeeden
6190000 6190000 3
Bathymetry [m] ‘
I ~pove 0 5180000 F--- -
6180000 e
i
£170000 42- 8 E170000 J-ccemceemehs :
-16--12
-20--16 H
6160000 -~ -24--20 6160000 3 1
26--24 :
-32--28 '
6150000 -36--32 6150000 ":
_40-36 :
_44__4p :
5140000 -~ sl 5140000 3~ ;
-52--48
-56--52 :
6130000 B 5elow 55 61300004+~ : :
g : d [ undefined Valu ; : ;
320000 340000 360000 380000 320000 340000 360000 380000
iml Im]

Figure 8.6 Extraction of mesh from dfsu result file
Upper: Input dfsu result file
Lower: Output mesh and related code values
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Mesh Converter
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9 Mesh Manager

This tool offers different possibilities for modifying a MIKE Zero mesh file.

9.1 Mesh File

Specify the MIKE Zero mesh input file that should be modified.
The file will not be overwritten.

9.2 Filtering

Three different options for filtering can be applied:

e No filtering
e Global filtering

e Local filtering

If selecting "Global filtering" then filtering will be applied to all elements in the
input mesh file.

If selecting "Local filtering" the user must provide a dfsu file specifying which
elements to apply filtering for. These elements should be marked with the
integer code 1, and all other elements should be marked 0. The mesh in the
dfsu file should correspond to the input mesh file. The file should only contain
one time step and the item type should be "Grid codes".

The number of filtering steps specifies how many times the filtering algorithm
is applied to the input mesh.

The filtering factor is a number between zero and one, and it specifies the
impact of a single filtering step. If the filtering factor equals one, then the full
effect of the filtering algorithm is applied. If the filtering factor is zero, then the
filtering algorithm has no effect.

Please note:

The bathymetry information in a mesh file is specified in the nodes of the
mesh. This means that a "translation" of the element based dfsu file is done
when selecting "Local filtering". The convention is that only nodes, where all
adjacent elements is marked, will be filtered, see Figure 1.
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Mesh Manager

[m]

-99800 ]
-99850
-99900 7

-99950 7

Code [Integer]

B ~bove0s
- Below 0.5

|:| Undefined Value

-100000

396300 396350 396400 396450 396500
[m]
00:00:00 Time Step 0 of 0.

Figure 9.1 Example of input dfsu file used for filtering of type "Local filtering". The
elements marked with red will result in filtering being applied for the
nodes marked with a green circle.

Refinement

Four different options for refinement can be applied:

o No refinement
e Global refinement
e Local refinement by element masking

e Local refinement by element area

If selecting "Global refinement" it is possible to specify a refinement factor,
meaning the number of times the input mesh should be refined. For each

refinement step, each element in the input mesh is split into four new ele-

ments.

"Local refinement by element masking" and “Local refinement by element
area” can be applied for meshes containing triangular elements only.

If selecting "Local refinement by element masking" the user must provide a
dfsu file specifying which elements to refine. Each of these elements will then
be split into four new elements. The mesh in the dfsu file should correspond
to the input mesh file. The file should only contain one time step and the item
type should be "Grid codes".

If selecting "Local refinement by element area" an element area threshold
should be specified. All elements having an area larger than this threshold
area will be split into four new elements.
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9.4  Output File Name

Browse and define the location and file name of the output mesh file.

9.5 Setup Status

Select a location for the log file and review the parameters. If changes to any
of the settings are needed, go back; if the settings are satisfactory, click Exe-
cute, or just Finish to save the setup for later.
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The GIS Tools in the MZ Toolbox include the facilities:

e Geo-Referencing Image File
o GIS - Grd2Mike

e GIS - Mike2Grd

e GIS - Mike2Shp

e GIS - Mike2Txt

e GIS - Shp2xyz
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10  Geo-Referencing Image File

A

An image with a related DHI world file with geo-referencing information can
be included as a background layer in various MIKE Zero modules.

This tool has been implemented to create a DHI world file that contains the

geo-referencing parameters for a given image file.

An example of the contents of such a DHI world file is shown below.

l=TES

File Edt Format Wiew Help

[MIKE_O_Graphical_Images]
[world_cCoordinates

x0 300000

o 6130000

x1 3B0000
= 6220000

Mapprojection =
"PROJICE["UTM-33",GEO0GCS ["uUnused", DATUM [ "UTM
Projections”, SPHERCID[ "waS
1984 ", 6378137,2958. 257223563 ] ], PRIMEM[ "Greenwich™, 0], unIT["De
gree", 0. 017453292519%9433]], PROJECTION["Transverse_Mercator™]
, PARAMETER["False_Easting", 500000], PARAMETER["False_northing
"o0], PaRAMETER["Central_meridian",15], PARAMETER["Scale_Facto
r?,0.9996],PARAMETER[”Latitude_of_origin”,0],UNIT[”MEter”,l]

Endsect  // world_cCoordinates

Endsect / MIKE_O_Graphical_Images

=

E

Figure 10.1  Example of DHI world file (image.gifw).

10.1 Select Image File

On this page you select the image to be geo-referenced.
The format of the image file may be one of the following:

Bitmap (.bmp)
JPEG (.jpg)
GIF (.gif)
PNG (.png)
TIF (.tif)

The image file chosen may already be accompanied by a world file. Sup-

ported formats are:

e DHI world file format
"older" DHI world file format without projection information
e ESRI world file format

Powering Water Decisions
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Geo-Referencing Image File

In all cases, the tool will use the information contained in the world file to cal-
culate the geo-referencing information.

Note that ESRI world files may contain rotation information, which is not sup-
ported by the tool.

10.2 Geo-referencing information

]

On this page you define the image coordinates for the lower left and upper
right corner. The coordinates must be specified by the given map projection
system.

NOTE: If a geo-referencing file already exists for the image, you only get the
option to change the map projection.

10.3 Overview

52

The overview page presents you with a summary of all the input parameters
you have specified. You should inspect the parameters to check they are cor-
rect, - and if not go back and change them.

From the page you can either Finish the set-up, which will transfer your set-
up definition to the current toolbox file, or Execute the set-up.

The created DHI World file with the geo-referencing information will have the
same name as the image file with an additional ‘w’ in the end of the exten-
sion, i.e. bmpw, jpgw, gifw, pngw or tifw.
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11 GIS - Grd2Mike

A

This tool has been implemented to transform ESRI's Ascii Grid files (*.asc)
into MIKE21 grid data files (.dfs2).

An example of ESRI's ArcView Grid Ascii format is shown below.

neols

Hr Ows

=1 Tcorner
yl1lcorner
cellsize
MODATA_value
Q. 0000 9, 0000
G, 0000 9, 0000
G 0000 S, 0000
Q. 0000 9, 0000
G, 0000 9, 0000
G, 0000 9, 0000
G, 0000 9, 0000
G, 0000 9,0000
Q. 0000 9, 0000
G, 0000 9, 0000
G, 0000 9,0000
Q. 0000 9, 0000
G, 0000 9, 0000
G 0000 S, 0000
Q. 0000 9, 0000
G, 0000 9, 0000
Figure 11.1

The tool assumes that the levels and grid spacing units are in metres.

11.1  Input

Example of input asc file. Only part of file (the top) is shown)

44
78

306219.101%4
6054417, 99350

150, 00000

-9595

L0000
L0000
L0000
L0000
L0000
L0000

L0000
L0000
L0000
L0000
L0000
L0000

L0000
L0000

[feilv] [CuRlwRtuRtwglvyly] [fwpVeplvi T Rteylv]

[feilv] [CuRlwRtuRtwglvyly] [fwpVeplvi T Rteylv]

L0000
L0000
L0000
L0000
L0000
L0000

L0000
L0000
L0000
L0000
L0000
L0000

L0000
L0000

[feilv] (Do lw it w Ry I e i Ty [fwpVeplvi T Rteylv]

L0000
L0000
L0000
L0000
L0000
L0000

L0000
L 00oon
0. 2000
L0000
L0000
L0000

L0000
L0000

D [fwpVeplvi T Rteylv]

[feilv] LR lwily]

L0000
L0000
L0000
L0000
L0000
L0000

L0000
L0000
G. 0000
L0000
L0000
L0000

L0000
L0000

[feilv] LR lwily] D [fwpVeplvi T Rteylv]

L0000
L0000
L0000
L0000
L0000
L0000

L0000
L0000
G. 0000
L0000
L0000
L0000

L0000
L0000

On this page the ArcView Ascii Grid file (*.asc format) where data should be
extracted from is selected. To select the file either type the full path or browse

for the file.

ﬁ NOTE: The tool assumes that the levels and grid spacing units are in metres.

11.2 Data Specification

On this page the map projection be used is specified.
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11.3  Output Specification

GIS - Grd2Mike

On this page the name and title of the Output 2D Data File is specified. To
specify the file either type the full path or browse for the location.

11.4 Overview

The overview page presents you with a summary of all the input parameters
you have specified. You should inspect the parameters to check they are cor-
rect, - and if not go back and change them.

From the page you can either Finish the set-up, which will transfer your set-
up definition to the current toolbox file, or Execute the set-up.
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Mike2Grd

This tool has been implemented to transform MIKE 21 grid data files into
ASCII data in ESRI’'s Grid format.

Note: Import of raw ASCII data as a layer using ‘Add Data’ in ArcGIS may
result in a misleading color ramp. Optionally use instead
ArcGIS Toolbox->Conversion->To Raster->ASCII to Raster.

Note: This tool only works correctly with a grid-orientation of 0 deg.N and a
grid spacing that is the same in both X- and Y-direction.

An example of ESRI's ArcView Grid Ascii format is shown below.

ncols 44

e ows 78

=1 Tcorner 306219.10194

w1lcarner 6054417, 85390

cellsize 150, 00000

MODATA waluse -S9000

G.0000 S.0000 S.0000 S,0000 9.0000 9.0000 S.0000
GoO000 S.0000 S.0000 S,0000 S.0000 S.0000 G.0000
G.O000 S.0000 S.0000 S,0000 90000 9.0000 G.0000
G.O000 S9.0000 S.0000 S,0000 9.0000 9.0000 S.0000
G.O000 S.0000 S.0000 S,0000 S9.0000 9.0000 G.0000
G.O000 S.0000 S.0000 S,0000 9.0000 9.0000 S.0000
9, 0000 9, 0000

G.O000 S.0000 S.0000 S,0000 S9.0000 9.0000 G.0000
G.0000 S.0000 S.0000 S,0000 9.0000 9.0000 S.0000
S, 0000 9,0000 9.0000 9,0000 -0.2000 9,0000 9.0000
G.O000 S.0000 S.0000 S,0000 S9.0000 9.0000 G.0000
G.0000 S.0000 S.0000 S,0000 9.0000 9.0000 S.0000
GoO000 S.0000 S.0000 S,0000 S.0000 S.0000 G.0000
G.0000 G, 0000

G.O000 S9.0000 S.0000 S,0000 9.0000 9.0000 S.0000
G.O000 S.0000 S.0000 S,0000 S9.0000 9.0000 G.0000

Figure 12.1  Example of resulting asc file. Only part of file (the top) is shown)

On this page the MIKE 21 (*.dt2 or *.dfs2 formats) file where data should be
extracted from is selected. To select the file either type the full path or browse
for the file.

Once the input file has been specified, the program requires the user to
define only one item which will be transformed.

Note: This tool only works correctly with a grid-orientation of 0 deg.N and a
grid spacing that is the same in both X- and Y-direction.
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12.2 Data Specification

On this page the Time Step(s) to extract data from is specified as well as
which projection system to use. The possible systems are those specified in
the utm.dat file

Beware that there will be generated one output file for each selected Time

Step. Each file will be postfixed with the Time Step number, e.g. having spec-
ified the output file C:\output.asc and selected time step 1 and 112 will cause
the generation of the two output files C:\output001.asc and C:\output112.asc.

12.3 Output Specification

On this page the name of the Output ArcView Ascii Grid File is specified. To
specify the file either type the full path or browse for the location.

12.4 Overview

56

The overview page presents you with a summary of all the input parameters
you have specified. You should inspect the parameters to check they are cor-
rect, - and if not go back and change them.

From the page you can either Finish the set-up, which will transfer your set-
up definition to the current toolbox file, or Execute the set-up.
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13.1

13.2

13.3

GIS -

Input

A

Mike2Shp

This tool has been implemented to transform dfs files into ESRI's ArcView
shapefile format files.

On this page you specify the dfs file and item(s) from where data should be
extracted. The input file may be one of three types

o dfs2 file
o dfsu file
e mesh file

Once the input file and item(s) has been specified, the selected items is
shown for reference.

NOTE: The field name for each item in the resulting shape file will be created
using maximum 10 characters. Special characters such as ‘.’ and ‘,’ in the
item name will be omitted.

NOTE: A dfs2 or dfsu file must be defined by an equidistant calendar axis.

NOTE: In case the 3D dfsu file is defined by a sigma-Z level grid, each layer
must be extracted beforehand, e.g. by Data Extraction FM, and converted
individually to shape files.

Data Specification

On this page you specify the time step(s) to extract data from. In case the
input file is a dfsu file in 3D you have to specify the layer number(s) as well.

The applied domain area and map projection is shown for reference.

Note that each combination of selected time step (and layer number) will be
handled individually and the output will be saved in separate output files,
postfixed with the Time Step number (and layer number).

Output Specification

On this page you specify the global filename of the output files.
Output of one time step will produce the following files:

e A shape file (.shp), also called the main file, containing the geometric
objects (points or polygons)
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A projection file (.prj) specifying the geographic coordinate system of the
shape file

An index file (.shx), containing file positions of the records in the main file

A database file, (.dbf), containing the actual data values extracted from
the data of the input data file

The output files will be postfixed with the Time Step number (and layer num-

ber)

The actual number of output files depends on type of input file and the
selected number of time steps (and layers).

13.3.1 From dfs2 file

For each time step the following files will be generated:

1.

A shape file (and accompanying index, projection and DBF files) describ-
ing the cell values by a point feature layer. The points are positioned in
the centre of each grid cell.

(naming convention: globalname_nodes_timestepnumber.*)

A shape file (and accompanying index, projection and DBF files) describ-
ing the cell values by a polygon feature layer. The polygons represent
the extension of each grid cell.

(naming convention: globalname_cells_timestepnumber.*)

13.3.2 From 2D dfsu file

For a 2D dfsu file the node values and element values in the dfsu file are
saved in separate shape files.

The following files will be generated:

1.

One shape file (and accompanying index, projection and DBF files) con-
taining the bathymetry of the nodes by a point feature layer.
(naming convention: globalname_Nodes.*)

A shape file (and accompanying index, projection and DBF files) for each
selected time step containing the selected element values by a polygon
feature layer.

(naming convention: globalname_elements_timestepnumber.*)



A

13.3.3 From 3D dfsu file

For a 3D dfsu file the node values and element values in the dfsu file are
saved in separate shape files.

The following files will be generated:

1.

A shape file (and accompanying index, projection and DBF files) for each
selected layer containing the level of the nodes by a point feature layer.
(naming convention: globalname_Nodes_Layerlayernumber.*)

A shape file (and accompanying index, projection and DBF files) for each
selected time step and each selected layer containing the selected ele-
ment values by a polygon feature layer.

(naming convention: globalname_elements_Layerlayernumber_time-
stepnumber.*)

13.3.4 From mesh file

For a mesh file the node values and element values in the dfsu file are saved
in separate shape files.

The following files will be generated:

1.

13.4 Overview

One shape file (and accompanying index, projection and DBF files) con-
taining the bathymetry of the node points in the mesh by a point feature
layer.

(naming convention: globalname_Nodes.*)

One shape file (and accompanying index, projection and DBF files) con-
taining the bathymetry of the elements by a polygon feature layer.
(naming convention: globalname_Elements.*)

The overview page presents you with a summary of all the input parameters
you have specified. You should inspect the parameters to check they are cor-
rect, - and if not go back and change them.

From the page you can either Finish the set-up, which will transfer your set-
up definition to the current toolbox file, or Execute the set-up.
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14 GIS - Mike2Txt

This tool has been implemented to transform MIKE 21 grid data files into
ESRI’s ArcView txt format.

An example of ESRI's ArcView txt format is shown below.

Xy, Depth (m) rel to LAT
306215,

306310,
306401,
306403,
306554,
306674,
S06767.
306859,
306950,
3070471,
307133,
307224,
307314,
307407,
307499,
307590,
307681,
307773,
307864,

Figure 14.1

14.1 Input

093750,8054418.
531250,6054299,
CaB/50,8054180.
375000,8054081.
812500,8053944,
218750,8053825.
656250,8053704.
093750,8053585,
500000, 6053486,
937500,8053347.
375000,8053226,
FE1250,8053110.
2158750,805299]1.,
625000,8052872.
052500,8052755.
S00000,6052634,
G06250,8052515.
343750,8052396.
FH1250,8052277.

Example of resulting txt file (derived from Donegal bay bathymetry).

000000, 9, 000000
000000, 4, 500000

Qo0000, —4. 000000

Qooooo, -10.
500000,-15.
500000,-15.
500000, -20.
300000, =20,
500000,-21.
500000, -21.
Qooooo, -22.
Qooooo, -21.
Qooooo, -21.
Qooooo, -21.
Qooooo, =20,
Qoooog, -20.
500000,-15,
500000, -18.
500000,-17.

Only part of file (the top) is shown.

000000
400000
400000
000000
300000
000000
400000
elelelelely]
GO0000
2959999
000000
500000
slelaleluly]
FO0009
7959999
FO0000

On this page the MIKE 21 (*.dt2 or *.dfs2 formats) file where data should be
extracted from is selected. To select the file either type the full path or browse
for the file.

Once the input file has been specified, the program requires the user to
define the items which will be transformed.

14.2 Data Specification

On this page the Time Step(s) and Area to extract data from is specified as
well as which projection system to use. The possible systems are those spec-
ified in the utm.dat file

Beware that there will be generated one output file for each selected Time
Step. Each file will be postfixed with the Time Step number, e.g. having spec-
ified the output file C:\output.txt and selected time step 1 and 112 will cause
the generation of the two output files C:\output001.txt and C:\output112.txt.
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14.3 Output Specification

GIS - Mike2Txt

On this page the name of the Output ArcView Ascii Text File is specified. To
specify the file either type the full path or browse for the location.

14.4 Overview

The overview page presents you with a summary of all the input parameters
you have specified. You should inspect the parameters to check they are cor-
rect, - and if not go back and change them.

From the page you can either Finish the set-up, which will transfer your set-
up definition to the current toolbox file, or Execute the set-up.
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15  GIS - Shp2xyz

This tool has been implemented to extract spatial feature data from a shape
file and store the values in an ascii file as xyz data.

15.1 Input File

On this page you specify the shape file from where the spatial data should be
extracted.

NOTE: A “shape file" consists of a collection of files with a common filename
prefix, stored in the same directory. As a minimum, the three mandatory files
with extensions .shp, .shx, and .dbf should be available.

15.2 Data Specification

On this page you specify the type of geographical feature data you want to
extract. You can select between three types of shape features:

e Point
e Polyline
e Polygon

Per default the z-values are derived from the chosen geographical feature.
You have the option to specify the name of a field in the shape file that con-
tains the values to be saved in the z-column of the output data.

15.3 Output Specification

On this page you specify the name of the output file.

The output will depend on the selected type of feature.

15.3.1 Point feature

The output file will contain three columns:

1. X-coordinate
2. Y-coordinate
3. Z-level

If the feature data contains a z-value (type PointZ), this value is written to the

third column, otherwise the third column contains 0.
If a optional z-field has been chosen, the z-value is derived from this.
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15.3.2 Polyline feature

Each polyline will be represented by the position of the connection points and
the connectivity information. The output file will contain four columns:

1. X-coordinate

2. Y-coordinate

3. Z-level

4. Connectivity information (1: connected to next point, 0: end of line)

If the feature data contains a z-value (type PolylineZ), this value is written to

the third column, otherwise the third column contains 0.
If a optional z-field has been chosen, the z-value is derived from this.

15.3.3 Polygon feature

Each polygon will be represented by the position of the connection points and
the connectivity information. The output file will contain four columns:

X-coordinate

Y-coordinate

Z-level

Connectivity information (1: connected to next point, 0: end of line)

P~

If the feature data contains a z-value (type PolygonZ), this value is written to
the third column, otherwise the third column contains 0.
If a optional z-field has been chosen, the z-value is derived from this.

15.4 Overview
The overview page presents you with a summary of all the input parameters
you have specified. You should inspect the parameters to check they are cor-

rect, - and if not go back and change them.

From the page you can either Finish the set-up, which will transfer your set-
up definition to the current toolbox file, or Execute the set-up.

15.5 Example

15.5.1 Purpose

For the purpose of investigating flooding in a small town the municipality has
provided shape files describing various features such as houses, roads and
lights.
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In order to include the information in the domain description (mesh genera-
tion) the data needs to be extracted into ascii xyz files that can be read by the
Mesh Generator.

15.5.2 Input data

The input data consists of three shape files:

e Houses - described by polygons
e Roads - described by polylines
e Lights - described by points
The field ‘ZValue’ describes the height of the lamp post

Figure 15.1 shows how the data can be displayed in ArcMap.

& &
& &
(4]
o ° o o
& &
(4] (4] (4] (4] (4] (4]
& &
& &
& &

Figure 15.1  Shape file data displayed in ArcMap

15.5.3 Output data

The Shp2Xyz tool is used to extract the geographic position of the various
shape file data into xyz files. The resulting xyz data files can then be imported
into the Mesh Generator as scatter data or boundary arcs.

Figure 15.2 shows how the imported data may look in Mesh Generator.
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Figure 15.2 Resulting display of data in Mesh Generator
Scatter data displays internal bathymetry value of lamp posts
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The HYDROLOGY Tools in the MZ Toolbox include the facilities:

e Maximum Rainfall
e Mean Area Weighting Algoritm
¢ Normalize Rainfall

MIKE Zero Toolbox - © DHI A/S
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16 Maximum Rainfall

This tool extracts maximum rainfall for a number of periods from a range of
historical rainfall events.

16.1 Input File

Here the time series file for extracting maximum rainfall is selected. The time
series file can either have an equidistant, or an "almost" equidistant calendar
axis. The "almost" equidistant calendar axis is basically non-equidistant, but
has equidistant time steps during rain events.

16.2 Parameters

Extraction time step
Event periods
Extraction periods
Extract values

16.3 Output File

Here the output time series file must be specified, full path and name. The file
will contain the output from this tool.

16.4 Summary
Summary, or setup status: review parameter spec's. And if you want change

any settings, go back; if you are satisfied with the settings click Execute, or
just Finish to save the setup for later.
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17

171

17.2

17.3

17.4

17.5

17.6

Mean Area Weighting Algoritm

MIKE Zero tool for mean averaging and weighting.

Weighted Average dfs File Input

Here you select input file and item in file.

Weighted Average Weight Combination

Here you select weighted average weight combination.

Temporal Distribution dfs Input File

Here you select temporal distribution input file and item in file.

Temporal Distribution Weight Combinations

Here you select temporal distribution weight combinations.

Output Specification

Here you select full path and name for the output data file.

Overview

The overview page presents you with a summary of all the input parameters
you have specified. You should inspect the parameters to check they are cor-
rect, - and if not go back and change them.

From the page you can either Finish the set-up, which will transfer your set-
up definition to the current toolbox file, or execute the set-up.
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18 Normalize Rainfall

This tool normalises rainfall data measured eg every 10 min, 30 min or 1 hour
with rainfall data measured over eg 24 hours. The starting time in both files
must match, eg 9:00 AM, both, or 00:00, both, and both files must begin with
a "delete value".

18.1 Normalize Rainfall Input Files

Number of normalisations; for each of which

o File with data to be normalised
e File with normalization data

18.2 Normalize Rainfall Output File

Here the location and name of the output time series must be entered. The
file will contain the output divided over different items.

18.3 Normalize Rainfall Summary
Summary, or setup status: review parameter spec's. And if you want change

any settings, go back; if you are satisfied with the settings click Execute, or
just Finish to save the setup for later.
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The Statistics Tools in the MZ Toolbox include the facility:

o Statistics for DFS data files
o Statistics for DFSU data files
e Vertical Statistics for DFSU data files
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19  Statistics for DFS data files

You can use this tool to calculate statistical values on time series (.dfs0), line
series (.dfs1), matrix series (.dfs2) or volume series (.dfs3).

The output will be written to either an ascii file (in the time series case) or a
standard dfs file.

19.1 Dimension

Here you select which type of file (Dimension) you want to do statistics on.

19.1.1 Time series

If you choose to do statistics on a time series file, the output will be written to
an *.out file in the same directory as your input data. The name of the output
file will be the setup name specified on the previous page. You will get Mini-

mum, Maximum, Median, Mean, Root mean square, Standard deviation and
Skewness for a time series file.

19.1.2 Line series
If you choose to do statistics on a line series file, you may choose up to six

statistical parameters as output. You will choose these later on the Statistics
dialogue.

19.1.3 Matrix series
If you choose to do statistics on a grid series file, you will have to choose one

of six statistical parameters as output due to space limitations. You will
choose these later on the Statistics dialogue.

19.1.4 Volume series
If you choose to do statistics on a line, matrix or volume series file, you will

have to choose one of six statistical parameters as output due to space limita-
tions. You will choose these later on the Statistics dialogue.

19.2 Input

On this page you select your input file. When you choose the file, you also
choose the items that you want to do statistics on.

You can choose up to 10 items.

Powering Water Decisions 77



) Statistics for DFS data files

19.2.1 Derived items

If the data file is a standard output file from MIKE 21 HD, i.e. containing the
items H Water depth, P-flux and Q-flux and with Data type = 1, you get the
additional option of selecting one or more of the following derived items: Sur-
face Elevation, Current Speed, and Vx and Vy (current velocities). These
items are calculated from h, p and q by the program as described below.

Figure 19.1 shows the definition of the grid items with respect to the position
in the grid. The saved h, p and q values in the file are positioned in the grid as
shown to the left, the derived items are all positioned in the center point of the
grid element as shown to the right.
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Figure 19.1  Position in grid for items.
Left: Water depth (h) and flux components (p,q)
Right: Derived current speed (S) and velocity components (Vx,Vy)

The equations used for the calculation of the derived items are as follows:

Wik = hjxt 2« (19.1)
Pj Pi_1k
VX, = J. + -1 (19.2)
a hicikthi higthiy g

Vyy = otk ik (19.3)

hjker T hie Bkt hip

Sk = «/( Vx; k)2 +(Vy; k)2 (19.4)

where zj,k is the bathymetry value stored in the static item.
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19.3 Subseries Selection

This page allows you to select a specific temporal subset of the input data
you want to include in your statistics calculation. Statistics are calculated over
time, not over space, so selecting the subseries will influence the results.

Typically you probably want to process the whole period.

19.4 Calculation Parameters

19.5

19.6

19.7

19.8

2

As default the statistics are based directly on the time series values them-
selves, i.e. relative to zero.

However, for a time series file it is possible to give any constant reference
level which is substracted from the time series values before the statistics are
calculated.

Another possibility is to give the reference level as a time series covering the
whole period. In this way it is possible to compute statistics on e.g. the differ-
ence between a simulated and a measured time series in water levels, i.e. on
the error. In addition you can specify a lower and upper reference level limit.
In this case only time steps for which the reference level is inside this range
gives a contribution to the statistics. Thus, if only a minimum reference level
is given and the time series are again water levels, statistics on the error dur-
ing periods of high level can be calculated.

Note: Delete values in the file are not considered when calculating statistics.
E.g. you can have an exceedance percentage of 100 percent, even if the grid
point is not flooded at all time steps.

1D Line

Here you select the part of the line for which you want to calculate statistics.

2D Area

Here you select the subarea in which you want to calculate statistics.

3D Area

Here you select the subarea in which you want to calculate statistics.

Statistics

This is where you choose what type of statistics you want to calculate on your
1D, 2D or 3D data file. Due to memory constrains, you will only be able to
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choose one type of statistics for your output file, when you are generating sta-
tistics for matrix or volume series.

The following statistical parameters can be calculated:

2

Maximum value
Maximum value of all data

Minimum value
Minimum value of all data

Mean value
Mean value of all data, calculated by Eq. (19.5)

Standard deviation
Standard deviation of all data, calculated by Eq. (19.7)

Median value
Value below which 50% of the data fall

Exceedance percentage
Percentage of exceedance given a threshold value

Note: Missing values may be excluded from the calculation. l.e. if a
value is missing 50 pct of the time and otherwise constantly has a value
of 5, then with a threshold of 4 the exceedance percentage will be 100%
if missing values are excluded. Otherwise the exceedance percentage
will be 50%.

19.9 Output Specification

On this page you specify the name and location of the 1D, 2D or 3D output
data file, i.e. the file that will contain the resulting statistical values.

You can also specify a data file title.

19.10 Status

The Status page presents you a summary of all the input parameters you
have specified. You should inspect that the parameters are correct and if not
go back and change them.

From the page you can either Finish the setup which will transfer your setup
definition to the current toolbox file or execute the setup.

19.11 Scientific Background

The statistical parameters are defined and calculated as follows:

80
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The Median value: Value below which 50% of the data fall

The Mean value:

_ ZX

X == 19.5
N (19.5)

The Root Mean Square:

RMS = /2—3\1{2 (19.6)

The Standard Deviation:

X__ 2
S = /l/\/ﬁ (19.7)

The Skewness:

X - mode

Skewness =
S

(19.8)

Where "mode" is the most common value.
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20  Statistics for DFSU data files

This tool calculates various types of statistics for each element in a time-vary-
ing 2D or 3D DFSU file.

The output will be either a 2D or 3D DFSU file containing one time step.

20.1 Input File

Specify a 2D or 3D DFSU file and select the items for which statistics should
be calculated.

20.2 Time Step Selection

Based on the available time step range in the input file, the time step range
used in the statistical calculations should be specified.

20.3 Calculation Parameters

One or more of the six different types of statistical calculations can be
selected:

e Maximum

e  Minimum

e Mean

e Standard deviation

o Exceedance

o Percentile

The chosen type(s) of statistical calculation will be applied for all selected
items.

The calculation is performed for each element in the input file, and only the
time steps specified on the Time Step Selection page are considered in the
calculation.

If the auxiliary parameter ‘Ignore Delete Values’ is selected, then the time
steps containing delete values are not included in the statistical calculation for
the relevant element. Furthermore, it is in this case possible to specify a min-
imum number of time steps required for performing the statistical calculation
for a given element. This is relevant in areas where the amount of data is too
limited to produce a reliable statistical value, e.g. in areas with extreme flood-
ing and drying.
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Depending on the type of statistical calculation, one or more output items are
generated in the output file. Along with these, an item holding the time dura-
tion information is generated. This item contains for each element the total
accumulated time of all time steps included in the calculations. This informa-
tion is useful when the input data set contains many delete values.

20.4 Exceedance Parameters

The exceedance calculation finds for each element the percentage of the
time steps, where the value of the element meets a certain user-specified
threshold criterion. There are 3 types of exceedance criterions:

e Below minimum threshold
o Between minimum and maximum threshold
e Above minimum threshold

Depending on the type of criterion, a minimum and maximum threshold must
be specified for each considered item.

Along with the exceedance percentage, the output file contains event infor-
mation. An event is defined as a number of consecutive time steps for which
the exceedance criterion is met. This minimum number of consecutive time
steps must be specified by the user.

The output file contains for each element information about the number of
events, the average length of the events measured in time steps, and the
maximum length of the events measured in time steps.

20.5 Percentile Parameters

The percentile calculation finds for each element the value for which a certain
percentage of the data will be below. The number of percentiles is specified
by the user.

Since this type of calculation is very heavy with respect to computer memory,
the user has the option to split the input domain into a number of smaller
domains for which the calculations are done sequentially. This prevents
exhausting the computer's memory. However, by increasing the number of
domains the computational time will also increase.

20.6 Output File

Specify the location, name and title of the output DFSU file. Depending on the
dimension of the input file, the output file will either be a 2D or 3D DFSU file
containing one time step.



Setup Status )

20.7 Setup Status

Select a location for the log file and review the parameters. If changes to any
of the settings are needed, go back; if the settings are satisfactory, press Exe-
cute, or just Finish to save the setup for later.
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21 Vertical Statistics for DFSU data files

This tool calculates for each time step in a 3D DFSU file the maximum, mini-
mum and/or mean value across the layers in each water column. The output
will be a 2D DFSU file containing the same number of time steps as the 3D
input file.

21.1  Input File

Specify a 3D DFSU file and select the items for which statistics should be cal-
culated.

21.2 Time Step Selection

Based on the available time step range in the input file, the time step range
used in the statistical calculations should be specified.

By specifying the frequency parameter, it is possible to skip some of the time
steps in the input file, meaning that if the frequency is for example set to 3
then only every third time step in the input file is considered.

21.3 Calculation Parameters

One or more of the three different types of statistical calculations can be
selected:

e Maximum

e  Minimum

e Mean

The chosen type(s) of statistical calculation will be applied for all selected
items.

The calculation is performed for each water column in the input file, and only
the time steps specified on the Time Step Selection page are considered in
the calculation.

Based on the available number of layers in the input file, a layer range for
which the statistical calculation is done has to be specified. Elements outside
this layer range are not included in the calculation.

Three different types of vertical numbering of the layers are available:

e Layer number
e Layer number below surface

e Layer number above bed
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The option "Layer number" refers to the layer numbering used in the 3D
DFSU input file. For the option "Layer number below surface" the top layer is
considered as layer number one. For the option "Layer number above bed"
the bottom layer in each water column is considered as layer number one.

21.4 Output File

Specify the location, name and title of the output DFSU file. The output file will
be a 2D DFSU file containing the same number of time steps as the 3D input
DFSU file.

21.5 Setup Status

88

Select a location for the log file and review the parameters. If changes to any
of the settings are needed, go back; if the settings are satisfactory, press Exe-
cute, or just Finish to save the setup for later.
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The TIME SERIES Tools in the MZ Toolbox include the facilities:

e Interpolation of Time Series

e One Year Summary

e Pre-Processing Temporal Data
e Sorting Temporal Data

o Time Series Batch Conversion
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221

22.2

22.2.1

A

Interpolation of Time Series

This simple tool is used for changing the number of data points in a time
series file. This is done by interpolating intermediate values. This gives a
resulting time series with a modified time step (making the file shorter or
longer, depending of the user's needs).

Here one specifies the full path name of the input file, i.e. the file holding the
time series data to be interpolated. The input file must be a dfs0 file. One
must either type the full path name or browse for the file.

Interpolation Method and Subseries Selection

Here one selects the interpolation method (linear or piecewise cubic) and out-
put time discretizsation: Start time, end time and length of time step for the
interpolated time series output file. Upon execution, the tool writes the output
time series with the requested time discretization.

Interpolation method

Interpolation can be performed on any time series type (e.g. instantaneous,
accumulated, step accumulated, mean step accumulated, etc.), but the utility
was developed having mainly in mind instantaneous time series data.

Note: Delete values in the original data file will remain as delete values in a
new instantaneous data file.

Figure 22.1 outlines the parameters needed for interpolating the value in
point A.

The linear interpolation basically takes two consecutive points and draws a
straight line between them. Furthermore, this procedure is performed to each
pair of consecutive points within the output period as shown below. This set of
straight lines contains all interpolated values for the output time series. The
formula for linear interpolation is:

X
y = yl+(Y2_Y1)X2_X1 (22.1)

The piecewise cubic interpolation takes four consecutive points, and per-
form an interpolation by a cubic polynomial between the two central points
(out of the four consecutive points). By performing a cubic interpolation, it is
possible to smooth the interpolated function with respect to the linear interpo-
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lation. Drawing a line passing through the four interpolated points you see a
curve following the trend of the data variation.

The formulas for piecewise cubic interpolation are:

X, — X

So = (}’2—YO)X2_X0

s = X; — X4
1= (Y3 *Y1)X3 ~x, (22.2)

a=8,-2y,+s,+2y,
b=y,-a-s,-y
y =y, TX(5,+ x(b+xa))

Original data LN ]
Linear interpolation _—
Piecewise cubic interpolation = ===

6.0 7

4.0+

204

00:00 02:00 D4+ZID DEFID 08:00 l 10:00 12:00

Figure 22.1  Definition of interpolation components
Solid line: result of linear interpolation
Dotted line: result of piecewise cubic interpolation

22.3 Output Specification
Here one specifies the full path, file name, and optionally the title of the output

file, i.e. the file that will contain the interpolated time series. The output file is
a dfs0 file.

22.4 Status - Overview

The overview page presents a summary of all the input parameters specified
earlier. One should inspect the parameters to check they are correct, and if
not go back and change them.
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From the page you can either Finish the set-up, which will transfer the setup
definition to the current toolbox file, or execute the set-up.
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23  One Year Summary

This tool takes a precipitation or discharge time series file as input. From that
a summary for each day, month and year is created.

23.1 Welcome

One year summary.

23.2 Input File

Here you select an accumulated precipitation or discharge time series file.
Enter start year, months and hour. Then select if input data is precipitation or
discharge.

Finally, press 'View one year summary'. The summary window contains the
result of the analysis.

23.3 Summary
Summary, or setup status: review parameter spec's. And if you want change

any settings, go back; if you are satisfied with the settings click Finish to save
the setup for later.
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24  Pre-Processing Temporal Data

This tool takes as input a set of geo-referenced time series of the same scalar
type e.g. rainfall, discharge, water level etc. and combines these into a area
wide time series or a spatially and temporally varied data set.

241 Setup Name

Supply a name for the set-up so that it may be revisited.

24 .2 Station Locations

Define the stations (time series) and their locations. The station locations may
be loaded from a point shape file or a x, y name file. The process is in two
steps the first steps involves browsing for the file and the second actually
importing the station locations by clicking the ‘Import stations’ button. If a pro-
jection is associated with the shape file (a *.prj file is located next to the
shape file) this is used to populate the projection field. If no *.prj file is present
or the user has selected an xyz file then the projection is to be supplied.
Please note that all subsequent geo-referenced data must use the same pro-
jection.

For each station a name is supplied if it has not been provided from the shape
file along with a dfs0 file holding the data. The tool does not modify the data in
the input dfs0 files and thus the data from the various input files must be com-
patible i.e. the same type of data and the same unit e.g. rainfall all in millime-
tres.

Once the table has been filled out the next button may be clicked. This action
will validate the data more specifically

e dfs0 files are checked with regards to existence
e the existence of a common time span of the time series
o the locations and the stations are valid data

Please note that the x,y name file has the extension *.xyz and the values are
space delimited.

24.3 Interpolation Method

The method for determining the interpolated value in the resulting output is
specified here. There are two options

e Thiessen Polygons: Value assigned corresponding to nearest station
e Inverse distance weighting with user defined power parameter
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The power parameter must be a positive value. A value of two corresponds to
the standard distance measure.

24.4 Output Type

24.5

24.6

24.7

24.8

98

The output may be of two types

e Spatially distributed in either structured grid or an unstructured mesh
o A weighted time series per catchment

When selecting the former a mesh or a dfs2 bathymetry file must be pro-
vided. The file will define the grid or the mesh used for the output i.e. the file
must be created prior to using the tool. Note that the file must use the same
projection as selected for the stations. In the case of the weighted time series
a polygon shape file must be provided. This shape file may contain multiple
polygons and a weighted time series will be produced for every non empty
polygon (i.e. containing at least one station).

Note: The data must be defined in a projected coordinate system (e.g. itis
not possible to apply LONG/LAT).

Spatially Distributed Output

The output file for the spatially distributed output is supplied here. Note that
the file extension must correspond to the type of input bathymetry that has
been supplied e.g. a mesh file will correspond to a dfsu file and an input grid
file will require a dfs2 file name. Along with the file name an item name must
be supplied.

Weighted Average Output

For the weighted time series case an output file (dfsO extension) along with
an item name must be supplied per polygon. Note that the output files will be
over written. The file names are validated when clicking next.

Temporal Extent

The temporal extent must be supplied along with the storing frequency of the
output. The temporal extent must be compatible with the common time period
available within the input time series.

Geographical Overview

The overview presents the locations of the stations along with the mesh, grid
or polygons depending on the user selections of method. Further if Thiessen
polygon calculation methods have been utilized these will also be shown.
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24.9 Time Series Weights

The weighting matrix is displayed. The values may be altered or the matrix
may be regenerated by activating the ‘Calculate weights’. In case of the latter
arow in the matrix may be protected by use of the ‘Protect’ column. The latter
ensures that user defined weights are not overridden.

24 .10 Overview

Setup status: review the parameters. If you want to change any settings, go
back; if you are satisfied with the settings click Execute, or just Finish to save
the setup for later.

24.11 Scientific Background

The following sections give the scientific background for the interpolation
methods used and for the weighting functionality.

24.11.1 Thiessen Polygons

The Thiessen polygon method assigns the value of any point to the meas-
ured value from the nearest measuring station. If this station does not contain
values at the specific time step then the nearest measuring with actual data
will be used instead.

Figure 24.1  Three catchments (polygons) with a number of stations within each.

The calculation of Thiessen polygon is confined to only take place within the
individual catchment. Thus in the above figure the average value within
catchment C3 is only affected by the values at the stations P4, P5 and P6.
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The area of interest is the non-shaded part. The Thiessen polygons for catch-
ment C3 are illustrated below with the area of influence of station point P4 as
further been shaded.

Figure 24.2 The Thiessen polygon associated with point P4 within Catchment C3.

The value v at any point may be written as

N
v(x,y) = N; > WX, Y)v; (24.1)
3 wi(xy) !

j=1

where N is the number of stations. The weighting values in the case of Thies-
sen polygons are unity or zero where unity is used for the nearest station and
zero for the remaining.

To obtain an average value for the whole catchment the above equation is
integrated over the whole catchment and divided by the catchment area i.e.

y 1
v=[l= 2 Wilx y)vi|dA = 25 Ay = 3 W, (24.2)
| ween™ S

j=1
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Thus the weights for calculating the mean area weighting value per catch-
ment is given by

W, = ’%i (24.3)

where the index i refers to the station.

24.11.2 Inverse distance weighting
The calculation of inverse distance values is based on the equation
N
1
VX, Y) = Y WX ¥V (24.4)
> wix,y) !

j=1
the weights are in this case defined by

1

|X—Xi|er ly-vi

wi(x,y) = (24.5)

| P

Where the index i refers to the station index and p is the power parameter

taking on a positive value. The larger the power parameter value the more

peaky the interpolated surface will be at the station values. Note that at the
measurement locations the station value is always used.

The catchment wide weights used for the inverse distance method are

N
WY ay - > Wy (246)

N N
=1 i=1

/= JN_I_[Z W,-(x,y)v,-]dA =
Azwj(x’y) i=1 i

j=1 J

1
il
A

™M =z

Wj(xa y)
1

where the catchment wide weight is then given by

W, = % —NW’(X’ Y _ia (24.7)
A
3 wix.y)

j=1

the evaluation of the above is done through a numerical integration using
evenly distributed grid.
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24 12 Examples

24.12.1 Rainfall map

The purpose of this example is to illustrate how to generate a map with spa-
tially and temporally distributed data. The generated map may be used in
connection with modelling rainfall runoff in a mountain region.

Model input

The selected area is as displayed in Figure 24.3. Rainfall data has been col-
lected from three stations in the region and syncronised to a common equi-
distant calender reference.

[m]
45000
40000
35000
30000
25000 |
1 ArcView Grid Data
(meter)
20000 Il ~bove 1650
] Il 1500- 1650
I 1350 - 1500
g [ 1200- 1350
15000 [ 1050- 1200
] [_1 so0-1050
[ 7s0- so00
] [ soo- 750
10000 7 [ 4s0- 600
- [ 300- 450
[ 1s0- 300
i 0- 150
5000 7 B s0- o
] I -300 - -150
] I 450 - -300
R — B Beiow 450
0 10000 20000 30000
[m]

Figure 24.3  Selected area. Points indicate location of stations with rainfall data.

Parameters

Two setups are created using Thiessen polygons and Inverse distance
method, respectively, to create the map. The output type is selected as spa-
tially and temporally distributed data saved every hour during the first 50
hours of the rainfall event.

Results
The generated rainfall maps are shown in Figure 24.4.
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[m] [m]

45000 45000

40000 40000
35000 35000
30000 30000

25000 25000

Rainfall (milimeter}
B 2toveso
45-50
40-45
35-40
3.0-35
25-30
20-25
15-2.0
10-15
05-10

B ceiow 05

20000 20000

15000 15000
10000 10000

5000 5000

0 0

0 10000 20000 30000 0 10000 20000 30000
Im] Im]
16-11-2000 20:00:00 16-11-2000 20:00:00

Figure 24.4 Example of resulting rainfall maps for a certain time step.

Left: Created using Thiessen polygons
Right: Created using Inverse distance method
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25  Sorting Temporal Data

You use this tool to analyse time series of data and group them into various
classes similar to scatter analysis.

25.1 Input Time Series File

On this page you select you input file and which items in the file that you want
to use for the analysis.

You have the option to specify an additional item in the containing a duration
for each event in the analysis. The resulting duration of each each class is
then reflecting the number of seconds the class properties is taking place
instead of the number of timesteps in the input file.

NOTE:
The time series file is assumed to have an equidistant time step interval.

25.2 Subseries Selection

On this page you specify the temporal subset of the input data you want to
include in your analysis. The analyses are calculated over time, so selecting
the subseries will influence the results.

Typically you probably want to process the whole period.

25.3 Class Delimiters

On this page you define the dimension of the classes that the time series data
is to be sorted into.

Minimum value
The minimum value to consider for the analysis.

Maximum value
The maximum value to consider for the analysis.

No. Interval
The number of intervals defines the number of classes within each dimen-
sion.

25.4 Output Data Description

On this page you specify the name of the output file(s) you want to generate.
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The default output file is a time series file containing the duration and repre-
sentative value of each valid event class obtained by the analysis.

As an option you can choose to create an additional ascii file containing the
results from the analysis written as scatter diagrams.

25.5 Overview

The overview page presents you a summary of all the input parameters you
have specified. You should inspect that the parameters are correct and if not
go back and change them.

From the page you can either Finish the setup which will transfer your setup
definition to the current toolbox file or execute the setup.

25.6 Scientific Background

The data in the input file will be sorted as described below.

All values below the minimum value, Min, or above or equal to the maximum
value, Max, will be considered as invalid.

The interval for a single class, Dclass, is defined by

Aclass = (Max—Min)/(Nolntervals) (25.1)
The minimum value within each class, class(i), is found by

class(i) = Minimum + Aclass - (i—1) (25.2)
The event is deemed valid for the given class if

class(i)<value < class(i)+ Aclass (25.3)

Note:
Each class is defined by a representative value, classp(i), in the output:

class,,(i) = 0,5-(class(i) +class(i+1)) (25.4)
25.7 Examples

25.7.1 Wind measurements

The following figures describe the process on how to sort data from wind
measurements where all the events has the same duration.
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The aim of the processing is to sort the data into classes.

P Wind.dfs) = =R
Wind data Time 1:Speed [m/s]| 2:Direction [degree] [ ~
/0 EES 0 | 02-12-1993 00:00:00 9.204 184.26 | |
~Speed[mis] | 1 |02-12-1993 00: 10.066 186,689
apq J*Rirection [degree] 2 |02-12-1993 014 10,655 189.167
3 [02-12-1993 01 122 101531
1 |02-12-1993 024 11,802 193,665
5 |02-12-1993 02:30:00 11.202 193.254
6 | 02-12-1993 03:00:00 10367 192.226
7 |02-12-1993 03:30:00 9,650 189522
8 |02-12-1993 04:00:00 9.011 186,016
9 |02-12-1993 0430:00 3401 181983
10 | 02-12-1993 05:00:00 784 177347
11 | 02-12-1993 05:30:00 3314 179364
12 |02-12-1993 06:00:00 910 183.207
13 |02-12-1993 0630:00 3995 182151
00:00 0000 0000 14 |02-12-1993 07:00:00 5483 170477
1993-12-02 1207 1212 15 30 8.509 181976 |
Figure 25.1  Input wind measurements
Setup Name *

MI KE?%\ Sorting Temporal Data

OHI

Using this tool, you can analyse and sort time series data into given
dasses

Setup Mame:
Sorting_wind_data

< Back Cancel Help

Figure 25.2  Specify name for setup
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Select Input File

Select Input File

On this page you select the time series data file you want to analyse. To select the file you
either type the full path or you browse for the file.

Number of tems in analysis 2=

[ Define duration

Specify the Input File Name
= Zero"\BExamples\MIKE_ZERO" Toolbox' Timeseries'Sorting Temporal Data  Wind dfs0 E]

[ <Back |[ Net> | [ Cancel | [ Hep |

Figure 25.3 Define number of items in analysis, select input file and both input items

Subseries Selection
Subseries Selection

On this page you specify the time sets you want to process.

First set: g = 1993/12/02 00:00:00

lastset: 575 |2 1993/12/14 00:00:00

Avaliable Sets

First: 0 1993/12/02 00:00:00

Last: 576 1993/12/14 00:00:00

[ <Back || Net> | [ Cancel | [ Hep |

Figure 25.4  Specify subseries
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Class Delimiters

Define Class Delimiters

On this page you specify minimum and maximum value and number of intervals for each
dimension in the scatter analysis.

Minimum value Madmum value No. Intervals

Interval
Dimension 1 2 18 8 2
Dimension 2 -15 7w 13 0
Available data Minimum Mazdmum ltem Description
Dimension 1 1522 16.187 Speed
Dimension 2 0.572

355751 Direction

[ <Back |[ Net> | [ Cancel | [ Hep |

Figure 25.5 Specify class dimension and intervals for sorting

Output Data Specification

Qutput Data Description

On this page you specify the name(s) of the simulation output files you are about to
generate.

Qutput:
File:

E_ZERO\Toolbox\ Timeseries'Sorting Temporal Data® Sorted Wind dfs0 E]
Title:

Additional Output:
Scatter diagrams (ascii data):

File:
Title:

‘RO Toolbox' Timeseries' Sorting Temporal Data' SortedWind _Matrix b E]

[ <Back ][ Net> | [ Cancel | [ Hep

Figure 25.6  Specify output file names
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P SortedWind.dfs0 =N =R
Sarted wind data Time 1:Duration [hour]| 2:5peed [m/s] | 3:Direction [degree] | +
BT e —— T 0 | 02-12-1993 00:00:00 05 5 0
JrDuration [hour] 1 |02-12-1993 00:30:00 1 9 0|,
300 ;gﬂig‘?g?{igreer 7 |02-12-1993 01:00:00 05 1 0|7
] ! 3 |02-12-1993 01:30:00 05 3 30
111 i 4 |02-12-1993 02:00:00 2 5 0|
] : 5 |02-12-1993 02:30:00 25 7 30
200 F--eoe e I 5 | 02-12-1993 03:00:00 2 9 30
] 7 |02-12-1993 03:30:00 3 3 60
150 - 8 02-12-1993 04:00:00 4.5 5 60
1 9 |02-12-1993 04:30:00 75 7 50
1007 10| 02-12-1993 05:00:00 3 ] 60
1 11 | 02-12-1993 05:30:00 75 11 60
S0 12 |02-12-1993 06:00:00 05 3 %
ol 13 |02-12-1993 06:30:00 15 7 120
00:00 00:00 14| 02-12-1993 07:00:00 3 9 120
1993-12-02 12-03 15 02-12-1993 07:30:00 05 5 150 _

Figure 25.7 Resulting output time series file

E‘ TextPad - Chworkimain'\ProductshSource\Example\ MikeZero\Toolbox\ Timeseries\Sort TempData\SortedWind_Matri... EI@
File Edit Search View Tools Macros Configure Window Help
| g&kBa =2 2T DV HR B H . >
5| SortedWind_Matrix.txt -x
m Cutput from SortTemporallata —
g Output description: ascii data i
E Input file name: Wind.df=0
Hunber of time steps E77
Hunber of walid events : 576
Dimension Item description Hinimum Haximum Interval
Speed 2.000 18. 000 2.000
2 Direction —-15.000 375.000 30.000
Sorted data
o ——> Speed
!
!
v
Direction
3.000 5.000 7.000 9.000 11.000 13.000 15.000 17.000
0.o0 o 1 o 2 1 o o o
jo.oon 1 4 5 4 o o o o
60.00 3 9 15 i 15 1] 1] 0
30.00 1 1] 1] 1] 1] 1] 1] 0
120.00 1] 0 3 £ 1] 1] 1] 0
150.00 1] 1 3 1 1] 1] 1] 0
180.00 1] 1 4 31 12 i i 0
210.00 1] 1 28 28 a8 26 13 1
240.00 2 4 43 59 a1 11 ] 0
270.00 2 1 11 el 13 1] 1] 0
300.00 0 14 258 £ 2 ] 1] 0
330.00 1 2 4 2 5 1] 1] 0
3s0.00 il 1 il il 2 il il 0
IE 0
1 1 Read Owr Block Sync Rec Caps

Figure 25.8 Resulting ascii output file
Note: one of the events was deemed invalid because the wind speed
was below the minimum value of 2 m/s.
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25.7.2 Wave climate

The following figures describe the process and result when you sort a time
series file containing a wave climate where each event is defined by an indi-
vidual duration.

Consider a case where a harbour experience severe seiching for waves with
wave periods above 10 s that comes from SE (120 degrees -150 degrees).
By sorting the available data using only 2 items and relevant class intervals it
is possible to easy determine how often the seiching will occur.

The results in Figure 25.15 shows that during a total period of 35064 hours,
expressed by 11333 time steps in the input time series, seiching will occur
only during 7 hours, i.e. for 0.02% of a year.

B Wevesdd [ & )
Time 1:Wave Height| 2Wave Direet] 3Wave Period | 4:Mean water {_3-Duration (hour] I_'
Wi | M010E [ i3 5
4333 24-07-1972 13: 055 16 | H
[ 4-07-1972 12: 05| e | 5|
4335 24-07-1972 15 005 18| H
4536 4-07-1972 16 01 g | 5|
4337 24-07-197217: 015 | H
403 | M.00-10m218 [F] 5|
4339 24-07-1972 19 025 us H
4930 4-07-1972 - 03] g | 5|
4341 24-07-1972 21: 035 18 | 5
a7 | M-00-19072 3% 04| 18 | 5|
4343 24-07-1972 23: 045 18 | 5
a4 | S0r-aeam: 05| 18 | 5|
4545 25-07-1972 01: 0.55 18 | 5
a086__ | rs00-10720% 06| 18 | 5|
r 4347 25-07-1972 03: 005 120 : 5
Jan Mar May Jul Sep Nov Jan Mar FTT] 75-07-1972 04: 01 10 5l
W72 1972 1972 1977 1972 1972 1973 1973 R T s Tl .

Figure 25.9 Individual wave events with varying duration

Setup Name *

MI Kﬁ‘ Sorting Temporal Data

OHI

Using this tool, you can analyse and sort time series data into given
dasses

Setup Mame:

Sorting_wave_dimate

< Back Cancel Help

Figure 25.10 Specify name for setup
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) Sorting Temporal Data

Select Input File

Select Input File

On this page you select the time series data file you want to analyse. To select the file you
either type the full path or you browse for the file.

Number of tems in analysis 2=

Define duration

Specify the Input File Name
ZeroExamples \MIKE_ZERO"Toolbox' Timeseres"Sorting Temporal Data' Waves dfs0 E]

[ <Back |[ Net> | [ Cancel | [ Hep |

Figure 25.11 Define number of items in analysis, enable duration and select input file
and input items

Subseries Selection
Subseries Selection

On this page you specify the time sets you want to process.

First set: g = 1972/01/01 00:00:00

Lastset: {1332 |2 1973/04/17 04:00:00

Avaliable Sets

First: 0 1972/01/01 00:00:00

Last: 11332 1973/04/17 04:00:00

[ <Back ][ Net> | [ Cancel | [ Hebp

Figure 25.12 Specify subseries
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Class Delimiters
Define Class Delimiters

On this page you specify minimum and maximum value and number of intervals for each
dimension in the scatter analysis.

Minimum value Madmum value No. Intervals

Interval
Dimension 1 0 % g 2
Dimension 2 0 360 12 330
Available data Minimum Mazdmum ltem Description
Dimension 1 1 16 Wave Period
Dimension 2 0

360  Wave Direction

[ <Back |[ Net> | [ Cancel | [ Hep |

Figure 25.13 Specify class dimension and intervals for sorting

Output Data Specification

Qutput Data Description

On this page you specify the name(s) of the simulation output files you are about to
generate.

Qutput:
File:

_ZEROToolbox' Timeseries Sorting Temporal Data® SortedWaves dfs0 E]
Title:

Additional Output:
Scatter diagrams (ascii data):

File:

{0 Toolbox'\ Timeseries'Sorting Temporal Data" SortedWaves_Matrix b E]
Title:

[ <Back ][ Net> | [ Cancel | [ Hep

Figure 25.14 Specify output file names
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Sorting Temporal Data

ﬂ SortedWaves_Matrix.bdt - Notepad EI@
File Edit Format View Help

Number of time steps : 11333 -
Number of valid events : 11333

Dimension Item description Minimum Maximum  Interval
1 wave Period 0.000 16.000 2.000 —
2 Wave Direction 0.000 360,000 30.000

data

0 ---> Wave Period
1
!
\

wWave Direction

m

1.000 3.000 5.000 7.000 9.000 11.000 13.000 15.000

15.00 57.000 166.000 0.000 0.000 0.000 0.000 0.000 0.000

45.00 4,000 627.000 974,000 23.000 0.000 0.000 0.000 0.000

75.00 10.000 492,000 2117.000 163.000 12.000 0.000 0.000 0.000

105.00 4.000 890,000 6157.000 2994.000 222.000 21.000 Z.000 2.000
135.00 7.000 3202.000 9755.000 1544.000 10.000 4.000 1.000 2.000

165.00 20,000 1835.000 0.000 0.000 0.000 o o o
195.00 150.000 3203.000 0.000 0.000 0.000 0.000 0.000 0.000
225.00 287.000 17.000 0.000 0.000 0.000 0.000 0.000 0.000
255.00 1206.000 4.000 0.000 0.000 0.000 0.000 0.000 0.000
285.00 1194.000 4.000 0.000 0.000 0.000 0.000 0.000 0.000
315.00 396.000 5.000 0.000 0.000 0.000 0.000 0.000 0.000
345.00 171.000 4,000 0.000 0.000 0.000 0.000 0.000 0.000 —
4 3

Figure 25.15 Resulting ascii output file.
Note: emphasized values are number of hours where seiching occur.
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General Introduction i )

26 Time Series Batch Conversion

The Time Series Batch Conversion tool provides a user-friendly way of con-

verting large amounts of time series data files between dfs0, Excel and ASCII
formats. The format of the input time series data in ASCII and Excel files must
be defined by an user-defined template.

26.1 General Introduction

26.1.1 dfsO

Time series data are one of the most fundamental data types in virtually the
entire MIKE Powered by DHI product line. The shared format for storage of
time series data is the .dfs0 file format. However, often the original time series
data are given and pre-processed in other formats such as ASCII and Excel.
It may be that the decimal separator is different from the commonly used and
sometimes it is also required that results are exported to ASCIl and Excel
files for later use in 3rd-party software.

The basic time series tool, Time Series Editor, in MIKE Zero can import and
export time series data in ascii format, however it can only handle one time
series at a time and the format of the ASCII input file is restricted to a DHI
standard for the Time Series Editor. It is thus not feasible for handling large
amounts of data files.

This Time Series Batch Conversion tool can perform batch-processing of
large amounts of time series data files in dfsO, ASCII and Excel format.

The resulting output data files will be formatted in a default layout.

Files in dfsO format are per default defined by an equidistant calendar axis
with a number of items, see Figure 26.1.
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) Time Series Batch Conversion

T WindKastrup.dfs0 =0 e
Time 1:Speed [m/s]| 2:Direction [degree]| *
- 0 | 02-12-1993 00:00:00 9.294 18426 | L
] 1 02-12-1993 00:30:00 10.066 186,689
300 2 02-12-1993 01:00:00 10.655 189.167
1 3 02-12-1993 01:30:00 11.22 191,531
4 02-12-1993 02:00:00 11.502 193,665
5 02-12-1993 02:30:00 11.202 193.254
6 02-12-1993 03:00:00 10.367 192.226
7 02-12-1993 03:30:00 9.659 189522
8 02-12-1993 04:00:00 9.011 186.016
g 02-12-1993 04:30:00 8.401 181983
10 02-12-1993 05:00:00 784 177347
1 02-12-1993 05:30:00 8.314 179.364
12 02-12-1993 06:00:00 9.19 183.207
13 02-12-1993 06:30:00 8.995 182151
14 02-12-1993 07:00:00 8.483 179477
15 02-12-1993 07:30:00 8.509 181.976
o000 0200 5000 16 02-12-1993 08:00:00 867 185436
1983-12-02 1207 12-12 17 02-12-1993 08:30:00 9.59 188395 | -
File Properties @
General Infarmation
Title: “Wind data
Axis Information
Awis Type: Equidistant Calendar Axis -
Start Time: 02-12-1993 00:00:00
Time Step: 0 [days]
00:30:00 [hourminsec]
0.000 [fraction of sec]
Mo. of Timesteps 577 Ais Units
ltem Information
Name Type Unit TS Type
1 Speed Wind Velocity m/s Instantaneous
2 Direction Wind Direction degree Instantaneous
4| i 3
[ Ihsert I [ Append ] l Delete I Item Filtering...

Figure 26.1  Default layout for files in dfsO format

26.1.2 ASCII

Files in ASCII format must contain information with an increasing time record
and subsequent item information.

The default ASCII format layout is as indicated in Figure 26.2, however it is
possible to define templates for other layouts of ASCII files. The extension of
an ASCII output file will always be .txt.
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General Introduction

ﬁ WindKastrup.tet - Notepad

File Edit Format View Help

1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02
1993/12/02

wind velocity[m/s]:Instantaneous
Time Speed

Direction
:00:00 9. 294000
:30:00 10. 066000
:00:00 10.655000
:30:00 11.220000
:00:00 11. 802000
:30:00 11.202000
00:00 10. 367000
30:00 9. 659000
00:00 9. 011000
30:00 §.401000
00:00 7. 840000
30:00 8. 314000
00:00 9.190000
30:00 §.995000
00:00 §.483000
30:00 §. 509000
00:00 8. 670000
30:00 9. 890000
:00:00 10. 585000
:30:00 9. 539000
:00:00 8. 505000
:30:00 9. B60000
:00:00 10.612000
:30:00 11.106000
:00:00 11.601000
:30:00 11.983000
:00:00 12. 340000
:30:00 12.232000
:00:00 12.045000
:30:00 11.972000
:00:00 11.759000

wind Direction[degree]:Instantaneous

184.
186.
189.
191.
193.
193.
192.
189.
186.
181.
179.
183.
182.
179.
181.
185.
188.
189.
187.
185.
191.
193.
193.
193.
194.
195.
197.
202.
208.
214.

259995
688995
167007
531006
664993
253998
225998
522003
016006
983002

. 347000

363998
207001
151001
477005
975998
436005
395004
529999
740005
511993
843002
302994
636993
942001
841995
839005
662003
802002
677994
110001

L

Figure 26.2 Default layout for files in ASCII format

Row 1: Type, Unit and Value type for each item

Row 2: “Time’ string + item name for each item

Row 3 and below: Date and time followed by item values

ﬁ NOTE: The default layout for files in ASCII format is not the same as the lay-
out necessary for importing ASCII files into the Time Series Editor.

26.1.3 Excel

Files in Excel format must contain information with an increasing time record
and subsequent item information. The time specification may be defined in
one or several columns.

The default Excel format layout is as indicated in Figure 26.3, however it is

possible to define templates for other layouts of Excel files.
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A B e D
1 _lWind Velocity[m/s]:Instantaneous Wind Direction[degree]:Instantaneous
2 Speed Direction
3 | 02-12-1993 00:00 9.293999672 184.2599945
4 | 02-12-1993 00:30 10.06599998 186.68859954
5 | 02-12-1993 01:00 10.65499973 189.1670074
6 | 02-12-1993 01:30 11.22000027 191.5310059
7 | 02-12-1993 02:00 11.80200005 193.6649933
8  02-12-1993 02:30 11.20199966 193.2539978
9 | 02-12-1993 03:00 10.36699963 192.2259979
10 | 02-12-1993 03:30 9.659000397 189.5220032
11 | 02-12-1993 04:00 9.01099968 186.0160065
12 | 02-12-1993 04:30 8.401000023 181.9830017
13 | 02-12-1993 05:00 7.840000153 177.3470001
14 | 02-12-1993 05:30 8.31400013 179.36359984
15 | 02-12-1993 06:00 9.18999958 183.2070007
16 | 02-12-1993 06:30 8.954999886 182.151001
17 | 02-12-1993 07:00 8.482999802 179.477005
M4 4+ M| Sheetl ~Sheet? - Sheetd -~ #J [ m

Figure 26.3 Default layout for files in Excel format
Row 1: Type, Unit and Value type for each item
Row 2: Item name for each item
Row 3 and below: Date and time followed by item values

26.2 Select Input Data

On this page you select your input data.

You can choose to convert one file or a number of similar files contained
within a folder.

The format of the data file may be one of the following:

° dfsO
e ASCII
° Excel

ﬁ NOTE: If you select ASCII or Excel format you will have to define a template
in the next dialog

26.3 Define Template

On this dialog you define the template to use for the conversion.
You have three options:

e Select existing template
e Modify existing template
o Create new template

If you have selected one of the first two options you must specity the template
file to use.
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Delimiter Description )

When creating a new template the initial settings correspond to the default
layout for input file type (ASCII or Excel).

ﬁ NOTE: A template file has the extension .xml.

26.4 Delimiter Description

On this dialog you specify how to interpret the delimiters in the ASCII file. The
delimiters may be one of the following:

Comma

Semi-colon

Space

Tab

User defined

In this case define the delimiter string in the box to the right

You can furthermore select to treat consecutive delimiters as one and/or
ignore delimiters at the beginning of a line.

Finally you one of three ways to define the decimal separator:

e Comma
. Dot
e Userlocale
l.e. the seperator is defined by the local system settings

26.5 Time Description

On this page you select how the time and date values are defined in the input
file. You have to define the format and the (first) column of the specifications.
You have three option to choose from:

e Date and time
e Only time
e Only date

The format is specified by year (YY), month (MM), day (DD), hour (HH), min-
ute (mm) and second (ss).

In case the input file format is Excel the date and time may be defined over
several columns and you have to specify how the data is represented in the
individual columns by using the ‘| symbol.

26.6 Data Description

On this page you specify how the data values are defined and stored in the
input data file.
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The individual items are described by a title, an item type, an item unit and a
value type, selected among the available parameters in the pre-defined MIKE
Zero item groups. Generally you can define the number of the row in which
the specific parameter is stored or define the parameter manually, for each
item individually or the same parameter for all items at once.

You have to define the row number from which the actual values are stored.

Per default an empty value denotes the delete value. You may specify the
delete value otherwise by defining a specific value or the number of the row
containing the delete value.

26.7 Item Description

]

On this page you select which items to convert and save in the output. You
may select any number.

NOTE: In case you have chosen to convert a folder of data files and the input
format is dfs0, the number of selectable items is determined by the number of
items in the first valid dfs0 file in the folder.

26.8 Save Template File

]

In this dialog you save the template file that will be used in the conversion
process. You may save to an existing template file or create a new template
file.

NOTE: The template file will be saved when you press Next.

26.9 Output Specification

]

120

On this page you define the format of the converted data and the name and
title for the output data file or folder.

The format of the data file may be one of the following:

o dfsO
e ASCII (default layout)
o Excel (default layout)

NOTE: If you are converting files from a folder, the names of the files will be
derived from the input file names.
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Overview

A

26.10 Overview

The overview page presents you with a summary of all the input parameters
you have specified. You should inspect the parameters to check they are cor-
rect, - and if not go back and change them.

You have the option to specify the location of an eventual log-file from the
conversion. If the conversion is successful no log-file is created, otherwise a
logfile with a list of the files not matching the template is saved.

From the page you can either Finish the set-up, which will transfer your set-
up definition to the current toolbox file, or Execute the set-up.

26.11 Preview

]

The preview button shows how the program will interprete the input data on
basis of the given settings. The first column shows the time whereas the
remaining columns show the items(s).

In case the given settings don'’t allow for an interpretation of the input data a
message box will appear with a informative error message before the preview
is shown.

NOTE: In case the conversion is carried out on several files in a folder one of
the files in the folder will be selected as representative and shown in the dis-

play.

26.12 Examples

26.12.1 ASCII to dfsO

The following figures describe the process on how to prepare a template file
for converting an ASCII file to a dfs0 file and the subsequent use of this tem-
plate to batch-convert a number of ascii files with the same format from the
same folder.

The time series data files used in this example contains measured water lev-
els. The files are installed as a part of the MIKE Zero Example ‘Sound’
located in e.g.

A\Examples\MIKE_Zero\Projects\Sound\External Data\Measurements.
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Time Series Batch Conversion

) WLL0¢t - Notepad (===

File Edit Format View Help

water Tlevel recordings from st 1 -

time Elevation A

1993-12-02 00:00:00 -0.33 B

1993-12-02 00:30:00 -0.362

1993-12-02 01:00:00 -0.3965

1993-12-02 01:30:00 -0.3929

1993-12-02 02:00:00 0.

1993-12-02 02:20:00 -0.] | WL2:txd - Notepad =n| Wl <

1993-12-02 03:00:00 -0.{ - . .

1993-12-02 03:30:00 —0. File Edit Format View Help

1993-12-02 04:00:00 -0.{ water Tevel recordings from st 2 -

1993-12-02 04:30:00 -0.4 time Elevation m

1993-12-02 05:00:00 -0.{ 1993-12-02 00:00:00 -0.2689 B

1993-12-02 05:30:00 -0.{ 1993-12-02 00:30:00 -0.2847

1993-12-02 06:00:00 -0.]| 1993-12-02 01:00:00 -0.302

1993-12-02 06:30:00 -0.{ 1993-12-02 01:30:00 -0.3223

1993-12-02 07:00:00 -0.{ 1993-12-02 02:00:00 -0.3483

1993-12-02 07:30:00 -0.{ 1993-12-02 02:30:00 -0.3644

1993-12-02 08:00:00 -0.{ 1993-12-02 03:00:00 -0.3778

1993-12-02 08:30:00 -0.{ 1993-12-02 03:30:00 -0.3983

1993-12-02 09:00:00 -0.{ 1993-12-02 04:00:00 -0.4192

1993-12-02 09:30:00 -0.{ 1993-12-02 04:30:00 -0.4228
1993-12-02 05:00:00 -0.4224
1993-12-02 05:30:00 -0.4209
1993-12-02 06:00:00 -0.4245
1993-12-02 06:30:00 -0.4086
1993-12-02 07:00:00 -0.3874
1993-12-02 07:30:00 -0.3763
1993-12-02 08:00:00 -0.367
1993-12-02 08:30:00 -0.3696
1993-12-02 09:00:00 -0. 3806
1993-12-02 09:30:00 -0.3841 -

Select tool and single file for input data

5 mztl

o B sl

Concatenation
& EBdraction
& File Converter

& Time Series
2% Interpolate Time Series

<% One Year Summary

<% Preprocessing Temporal Data
Batch Conversion
& Transformation

TnnlListISeilpLiﬂl
2 =

Mew Edit Delete Up

= A

Down Run

Figure 26.4  Selected input data files as displayed by notepad

Figure 26.5 Select the utility in the MIKE Zero toolbox
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Examples

Setup Mame

MI Kﬁ Time Series Batch Conversion

DHI

excel flles

Setup Name:

Using this tool you can do batch conversion amongst dfs0, ASCIl and

Create template

< Back Next > Cancel

Figure 26.6  Define the name for the setup

Help

Input Data

Select Input

On this page, you select the file or folder you want to use and the format of the input.

Type of conversion: Input format:

@) Single file ) dfsD

() Folder

Select time series fils:

File: cts\MIKE_ZERQ\Projects'\Sound\Extemal Data'Measurements\WL1 bd E]
Select time series folder:

Folder:

[ <Back || Net> | [ canea | |

Help

Figure 26.7 Define the ASCII input data file for template

Powering Water Decisions

123



124

Time Series Batch Conversion

Define template
You have chosen to convert a single ASCll file.
To convert it, you need to specify the format manually or through a template
You have the following options:
(") The format is defined in an existing template, which | would like to use unchanged
(7) The format is defined in an exdisting template, but | need to modfy it before use.
@ | do not have a template and would like to specify the format manually.
Select a template file:
File:
Help

[ <Back | nNea> | [ cancal | |

Figure 26.8  Specify that a new template is to be created

Define template for ASCII file

Specify Delimiters

General Description

Here you describe the delimiters and decimal separstors used in the file.

Delimiter: Tab

[7] Treat consecutive delimiters as one

[ Ignare delimiters at beginning of line

Decimal separator:

Help

[ <Back | Ned> | [ Canesl | |

Figure 26.9  Specify delimiter and decimal separator
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Time Description

Time Description

Here you define how the time and date values are stored in the input data file.

Date and time values

@) Date and time values in one column or across multiple columns
Date/time format: YYYY-MM-DD HH:mm:ss
DateAime column: 1 |T

(7 Same date for all values and time values in one column or across muttiple columns

Date value: 04-05-2010
Time format: HH:mm:ss
Time column: 1 =

(*) Same time for all values and date values in one column or across multiple columns

Time value: 15:01:53 2
Date format: YYYY/MM/DD
Date column: 1 =

Help

[cos [ Not> ) [_cane ] |

Figure 26.10 Specify time description

Data Description

Data Description
Here you define how the data values are stored in the input data file.

ltem title
() kem names in row: 1 z
@ Define tem names manually:
ltem type
@ Same item type for all variables: [Water Level h
) ke type in row 1
(_) Define tem types manually: Define..
Unit
@ Same unit for all items: [meter -
() Uniit in row 1 =
(") Define units manually: Define..
Value type
@ Same value type for all tems: Instantaneous -
() Value type in row: 1 =
(7 Define value types manually: Define
Data description
Data start row: 3 = Use delete value: -1e-30
[ Delete value is not empty value (@) Delete value in row: 1 :
oo ) (o) [

Figure 26.11 Specify item description
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User Defined E
| Name I Type I Unit I Value Type I
1 | Water level |Water Level |meter | |
[ ] [ concel

Figure 26.12 ltem name specified manually

ltem Selection

Here you define which items to convert and save in the output.

Cutput kems
Water level

[ <l [ et> | [ Coresl | [ ke |

Figure 26.13 Select item to convert
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Save template file @

Save template file

In this dialog you save a template file, which will be used in the conversion process
The file may be reused in future conversions.

Select template file

Fie: 3ound‘BEdemal Data"Measurements‘Convertedtemplate xml E

[ <Back [ Net> | [ cCancsl | [ Heb

Figure 26.14 Save template file
NOTE: The template file will be saved when you press Next.

Specify output data and convert single file

OQutput Specification. \EI

Specfy Output Data.

On this page. you specify the name and title of the output file or folder, as well as the
output format.

Furthemore you specify the fomat of the output.

Fomat of output
@) dfs0
© ASCII

~) Excel

Specify name and title for the output data file or folder

File Name: sjects’ Sound'Extemnal Data'\Measurements\Converted WL _St1.dfs0 E]

Folder Name:

Title:

[ <Back [ Net> | [ Cancel | [ Heb

Figure 26.15 Define output format and output file name
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Press Next and Execute to convert the ASCII file to a dfs0 file.

T WLstLdfsD o |fe ]
£ - Time L:Water level [meter]| =
I bty - SRPINNE T - 0 |02-12-199300:00:00 03|
T |02-12-1993 00:30:00 -0.362
ozl 2 |02-12-1993 01:00:00 -0.3965
3 |02-12-1993 01:30:00 03929
00 1 |02:12-1993 02:00:00 04278
5 |02-12-1993 02:30:00 -04378
LERE 6 |02-12-1993 03:00:00 -04393
7 |02-12-1993 03:30:00 0473
o4 8 |02-12-1993 04:00:00 -0.4984
,,,,,,,, 9 |02-12-1993 04:30:00 04977
10 |02-12-1993 05:00:00 -0.4941
see-12-02 207 12 1 107-17-1993 05:30:00 477l

Figure 26.16 Resulting file as displayed in Time Series Editor.

Convert multiple ASCII files in batch

Setup Name x

MI Kﬁ" Time Series Batch Conversion

DHI

Using this toal you can do batch conversion amongst dfsl, ASCI and
excel files

Setup Name:
Batch conversion

< Back Mext = Cancel Help

Figure 26.17 Define the name for the setup
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Input Data @

Select Input

On this page. you select the file or folder you want to use and the format of the input

Type of conversion: Input format:

Select time series file:

File:

Select time series folder:

Folder: | ro Projects\MIKE_ZERO"ProjectsSound Exdemal Data‘\Measurements®. E]

[ <Back [ Net> | [ Canesl | [ hHep |

Figure 26.18 Define the folder containing the ASCII input data files

Define template @

‘You have chosen to convert all ASCll files in & folder.
To proceed., you need to specify a template file containing a format description. The template file may
be selected below.

If you do not have a template file, you can create one by re-starting this tool and choosing to convert
a single EXCEL file with manual specification of the format

Select a template file:

File: _ZERO“Projects\Sound“\Edemal Data‘Measurements \Converted'template xml B

[ <Back | met> | [ cCancel | [ Hep |

Figure 26.19 Specify the name of the existing template
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Item Selection

ltem Selection

Here you define which items to convert and save in the output

Output tems
Water level

oo (i) (cmoa ] (o

Figure 26.20 Select item to convert

Qutput Specification.

Specify Output Data.

On this page, you specify the name and title of the output file or folder, as well as the
output format.

Furthermore you specify the format of the output.

Format of output

@ dfs0

Specify name and title for the output data file or folder.

File Name:

Folder Name: | KE_ZERO\Projects"Sound\Extemal Data'\Measurements'\Converted [E

Title

[ <Back | Ned> | [ Cancel | [ Hep |

Figure 26.21 Specify format type and folder for output data files.
Press Next and Execute to convert the ASCII files to dfs0 files.
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Status &= |
Setup Status
If you want to review or change any settings, click Back. If you are satisfied with the settings
click Finish to save the setup.
Name: Batch conversion
Log/pfsile location.  ZRO“Projects'Sound'BExtemal Data“Measurements*Converted®, E]
Setup:
Selected Tool -
Time Series Batch Conversion =
Input Data
Type: 2
File_format: 2
Bridge: ASCIl Timeseries Bridge (General)
File_name: -
Execute
Run Engine @

Conversion complete. Some files are skipped because they do not match the
template,

Figure 26.22 Status page.

Resulting message box revields that not all ascii files in the folder were

converted due to incompatible format.

26.12.2 Excel to dfsO

The following figures describe the process on how to prepare a template file
for converting an Excel file to a dfs0 file. The subsequent use of this template
to batch-convert a number of Excel files work in similary way to a batch con-

version of ASCI| files.

The time series data file used in this example contains measured water levels
in four tidal station. The file ‘Sound_WL.xIsx’ is installed as a part of the MIKE

Zero Example ‘Sound’ located in e.g.

A\Examples\MIKE_Zero\Projects\Sound\External Data\Measurements.
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'c!g‘ \ Q q-_(u i Sound_WL.xlsx - Microszoft Excel — = X
R @ | Home | Insert Page Layout Formulas Data Review View Add-Ins @ - =2 X
% calibri la - |= = | Date - A S=lnset~ | I - ﬂ Eﬁ
e u g % Delete - || (8]~ :
~t ] [ |0 Eiromat- | 2+ Fiterr seiear
Clipboard M | Font ] Alignment G| Number &) Cells J Editing |
A | B |l ¢ | o | E | F G
1 Year Time Hornbaek Viken Rodvig  Skanor
2] 02-12-1993 00:00:00 -0.33  -0.2689 -0.4793 -0.45
ER 02-12-1993 00:30:00 -0.362  -0.2847 -0.49  -0.4571
4] 02-12-1993 01:00:00 -0.3965 -0.302 -0.482 -0.4621
| 5 | 02-12-1993 01:30:00 -0.3929 -0.3223 -0.4993 -0.4755
6 | 02-12-1993 02:00:00 -0.4278 -0.3483 -0.482  -0.4905
7 02-12-1993 02:30:00 -0.4378 -0.3644 -0.5107 -0.5051
8 | 02-12-1993 03:00:00 -0.4393 -0.3778 -0.51  -0.5196
9] 02-12-1993 03:30:00 -0.473  -0.3983 -0.492  -0.5151
10 02-12-1993 04:00:00 -0.4984 -0.4192 -0.4993 -0.5047
11 02-12-1993 04:30:00 -0.4977 -0.4228 -0.4713 -0.4866
12 02-12-1993 05:00:00 -0.4941 -0.4224 -0.4613 -0.4669
WA WaterLevel < #0
Ready |

Figure 26.23 Selected input data file as displayed in Excel

Select tool and single file for input data

Setup Name x

MI Kﬁ Time Series Batch Conversion

=d by DHI

Using this toal you can do batch conversion amongst dfsl, ASCI and
excel files

Setup Name:
Create Excel template

<Back [ Net> || cancd | | Heb

Figure 26.24 Define the name for the setup
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Input Data @

Select Input

On this page. you select the file or folder you want to use and the format of the input

Type of conversion: Input format:

Select time series file:

File: E_ZERO\Projects".Sound‘\Bdemal Data'Measurements'Sound_WLxdsx E]
Select time series folder:

Folder:

[ <Back [ Net> | [ Canesl | [ hHep |

Figure 26.25 Define the ASCII input data file for template

Define template @

You have chosen to convert a single Excel file.

To convett it. you need to specify the format manuzlly or through a template

You have the following options:

The format iz defined in an existing template, which | would like to use unchanged
The format is defined in an existing template, but | need to modify it before use.

@) | do not have a template and would like to specify the format manually.

Select a template file:

File:

[ <Back || Net> | [ cancel | [ Hep |

Figure 26.26 Specify that a new template is to be created
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Define template for Excel file

Time Description

Time Description

Here you define how the time and date values are stored in the input data file

Date and time valuss

Date/time column 1

Date value

Time column 1
Time format:

(@ Date and time values in one column or across multiple columns

Date/time format:  DD-MM-YYYYIHH:mm s

(7) Same date for all values and time values in ene column or across muttiple columns

05-05-2010

HH:mm:ss

(") Same time for all values and date values in one column or across muttiple columns

(Use | for column separation)

{Use | for column separation)

Time value 132434
Date column 1 -
Date format: YOO MMADD (Use | for column separation)
(o > ) [ ) [
Figure 26.27 Specify time description
Data Description
Data Description
Here you define how the data values are stored in the input data file.
ltem title
(@ ltem names in row 1 =
(") Define item names manually: Define...
ltem type
(@) Same item type for all varables: [Water Level h
() tem type in row: 2
(7 Define item types manually Define
Unit
@ Same unit for all tems: meter hd
() Unit in row: 2
() Define units manually: Define
Value type
(@) Same value type for all tems: Instantaneous -
() Value type in row: 2
() Define value types manually: Define...
Data description
Data start row: 2 = Use delete value -1e-30
[] Delete value is not empty value (@ Delete value in row: 1 .
[k ) toa> ] [coms ] [_re

Figure 26.28 Specify item description

134

MIKE Zero Toolbox - © DHI A/S



Examples

Itermn Selection @

ltem Selection

Here you define which items to convert and save in the output

Output kems
Hombaek
Viken
Rodvig
Skaner

[ <k J| wew> | [ cancel | [ rew

Figure 26.29 Select items to convert

Save template file

Save template file

In this dialog you save a template file, which will be used in the conversion process.
The file may be reused in future conversions.

Select template file.

File: ‘ProjectshSound‘\Edemal Data“Measurements'template2 xml E]

s ) oo ) s

Figure 26.30 Save template file
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Specify output data and convert single file

Qutput Specification. @

Specify Output Data.

On thig page, you specify the name and title of the output file or folder, as well as the
output format.

Furthermare you specify the format of the output.

Format of output

@) dfs0

Specify name and title for the output data file or folder.

File Name: -tg"Sound\Extemal Data“Measurements \Converted .Sound_WL dfs0 E

Folder Name

Title

[ <Back |[ MNed> | [ Camcel | [ Heb |

Figure 26.31 Define output format and output file name

Press Next and Execute to convert the Excel file to a dfs0 file.

T Sound_WL.dfs0 ol ® | =z
- Time 1:Hornbaek [meter]| 2 +
e Hombask [mater] 0 | 02-12-1993 00:00:00 033 |2
e Viken [metar] 1 |02-12-1993 00:30:00 0362|
2 |02-12-1093 01:00:00 -0.3965
3 |02-12-1993 01:30:00 -0.3920
4 [02-12-1993 02:00:00 04278
5 |02-12-1993 02:30:00 04378
6 | 02-12-1093 03:00:00 -0.4303
7 |02-12-1993 03:30:00 0473
& | 02-12-1993 04:00:00 -0.4984
9 |02-12-1993 04:30:00 04977
10 | 02-12-1093 05:00:00 -0.4041
11 |02-12-1993 05:30:00 04797
12 |02-12-1993 06:00:00 -0.5139
13 |02-12-1993 06:30:00 -0.4961
14 |02-12-1093 07:00:00 04671
15 |02-12-1093 07:30:00 04647
16 | 02-12-1993 08:00:00 04612 _
Ty Setait

Figure 26.32 Resulting file as displayed in Time Series Editor.
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The TRANSFORMATION Tools in the MZ Toolbox include the facility:

¢ Rotate Grid
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Setup Name

A

27 Rotate Grid

This transformation tool can interpolate and rotate scalar fields (e.g.
bathymetries), vector fields (e.g. wind velocity components) and tensor fields
(e.g. radiation stresses) stored in dfs2 data files.

The output is a new dfs2 data file with spatially interpolated values.

The interpolation is carried out using simple bilinear interpolation.

27.1 Setup Name

Here you choose your project name.

27.2 Select Input File

On this page you select the type 2 data file you want to interpolate/rotate
from.

27.3 Subseries Selection

You may select a subseries instead of the whole time range.

27.4 Select Item

If the data file contains more than one item, you must specify which items you
want to process.

Items are disabled by selecting 'Not Used', and scalar items are specified as
'Scalar'.

If some of the items constitute a vector field you have to specify which item is
the 'Vector X'-component and which is the 'Vector Y'-component. Also, if
some of the items constitute a 2. order tensor field, e.g. a stress tensor, you
should specify the two normal components "Tensor XX' and 'Tensor YY" and
the shear component 'Tensor XY".

27.4.1 Derived items

If the data file is a standard output file from MIKE 21 HD, i.e. containing the
items H Water depth, P-flux and Q-flux and with Data type = 1, you get the
additional option of selecting one or more of the following derived items: W
Surface Elevation, S Current Speed, and Vx and Vy (current velocities).
These items are calculated from h, p and q by the program as described
below.
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ﬁ NOTE: The calculations of derived items are based on the assumption of the
absolute delete value being very small, e.g. -10-30. The use of other delete
values may lead to incorrect derived results in grid cells next to cells holding
delete values.

Figure 27.1 shows the definition of the grid items with respect to the position
in the grid. The saved h, p and q values in the file are positioned in the grid as
shown to the left, the derived items are all positioned in the center point of the
grid element as shown to the right.

mrevm— —_
Ax Ax
k+1 ) ) k+1
A%k
I VY] k
h
ik _| ) Ay k . . Ay
¢ DJ:’ Sik Vil
A%
I
k-1
i j+1 j-1 j j+1

Figure 27.1  Position in grid for items.
Left: Water depth (h) and flux components (p,q)
Right: Derived current speed (S) and velocity components (Vx,Vy)

The equations used for the calculation of the derived items are as follows:

Wi = hix+ 2z (27.1)

Pj Pi_1k
VX, = ). + =1 (27.2)
: hicikthie hithiy«

qj « vk

hiker T hie Pkt hie

VY i = (27.3)

Sik= J (VX 0"+ (Vy, )’ (27.4)

where zj, k is the bathymetry value stored in the static item.

27.5 Grid Size

On this page you define the new grid:
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e You must specify the extent of the new grid, i.e. the number of grid points
and the grid spacing.

The origin of the new grid relative to the old one must be specified. The
shift in the origin is expressed in grid cell units, and it can be a float num-

ber. Note that the origin of the new grid can be placed outside the old grid
domain.

The rotation angle - measured positive clockwise from new grid to old
grid - must be specified.

NORTH

OLD MODEL

A GRID SPACING
/\/(, ) Y-DIRECTION

WEST J\
N

EAST

) ROTATION ANGLE
‘/' .\\‘,}‘ |
NEW — \_____.. GRID SPACING
e N H-DIRECTION
soutH | |

Figure 27.2  Definition of new grid

27.6 Land-Water Options and Values Outside Grid

To avoid making interpolation across land-water boundaries, i.e. interpolation
that includes both water and land point values, you have to tell the tool how to
distinguish water from land in your input data file:

e If your data does not have any land-water boundaries you should choose
the first option,



e If you are interpolating a bathymetry you choose the second option, and

o If the data has the bathymetry written as a prefix item (e.g. simulation
results) you should choose the last option.

The 'zland: Minimum value for true land' value is the value that separates
land from water. The value is only relevant if land-water interpolation option is
the second or third alternative. All grid points in the new grid which are placed
within the land area of the old grid will be given the "zland" value.

If the new grid is not fully enclosed in the old grid, you can specify a value
which will be uniformly set at all the exterior points of the old grid, in the new
grid. This can either be the delete value, or a user specified value. Finally its
also possible to specify values of exterior points relative to the old grid, in the
new grid through a .dfs2-file. The file should in that case represent a grid hav-
ing the same dimensions as the new grid which you specified earlier, but the
file can contain any values for the exterior points of the old grid which you
need to specify.

27.7 Output Specification

On this page you specify the name of the type 2 data file you are about to
generate. A descriptive title can also be specified.

27.8 Status - Overview

The status page presents you a summary of all the input parameters you
have specified. You should inspect that the parameters are correct and if not
go back and change them.

From the page you can either Finish the setup which will transfer your setup
definition to the current toolbox file or execute the setup.



INDEX
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A

ADCIRC . . .. . ... . ... .... 41
ASCll format . . . ... .. ... ... 116
D

Deletevalue . . .. ... ... .... 140
Delimiter . . . . .. .. .. .. .... 119
Deriveditem . . .. .. .. ... ... 139
Deriveditems . . .. .. .. .. .. 78, 139
dfsO format . . .. .. .. .. .. ... 115
E

ESRlworldfile . ... ... ... ... 51
Excel format . . .. .. .. .. .. .. 117
G

Geo-referencing . . . . .. ... ... 51
|

inverse distance weighting . . . . . . . 101
M

M21 Misc . . ... ... ... ..... 36
P

Polygon . . . . ... ... ... .. 63, 64
Polyline . . . . . ... . ... ... 63, 64
S

Shapefile . . ... . ... ... .... 63
SMS . ... 42
Station location . . . . . ... ... .. 97
Statistics . . . .. .. ... 77
T

Template . .. ... ... ....... 118
Thiessen polygon . . . . . . .. .. 97, 99
Time description . . . . . ... .. .. 119
TUFLOW . . . . . . . . .. ... ... 42
X

XYZdata ... ... .. ... ... . 63
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