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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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Introduction

MIKE HYDRO Basin is the modelling package for water resources planning
and management in river basins of MIKE Powered by DHI.

MIKE HYDRO Basin offers a map-centric user interface for intuitive model
build, parameter definition and results presentation for water resources
related applications.

It is a versatile and highly flexible model framework for a large variety of appli-
cations concerning Management and Planning aspects of water resources
within a river basin.

Typical applications
o Integrated Water Resources Management (IWRM) studies

o Multi-sector solution alternatives to water allocation and water shortage
problems

e Reservoir and hydropower operation optimisation
o Exploration of conjunctive use of groundwater and surface water

o lIrrigation scheme performance improvements

Features

MIKE HYDRO Basin models utilise a river network and catchments within the
specific river basin as the basic model-data. On top of this, a number of fea-
tures can be applied depending on the type of application. Features include;
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River routing, Water users (regular as well as Irrigation users), Hydro power
and Reservoirs, Hydrology (rainfall-runoff simulations), Groundwater, Global
ranking of water users, Reservoir sedimentation and Water quality options
using MIKE ECO Lab.

MIKE HYDRO Basin is the successor of DHI’s former product for Integrated
water resources management and planning; ‘MIKE BASIN’.
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How to Start MIKE HYDRO Basin )

2 Working With MIKE HYDRO Basin

This section includes an overview of the different components in the MIKE
HYDRO Basin graphical user interface and how to use them.

The general functionality of the individual windows is described in this sec-
tion, whereas any specific functionality only available in special cases will be
described later.

2.1 How to Start MIKE HYDRO Basin

]

During the installation of MIKE HYDRO Basin a shortcut for ‘MIKE Zero’ is
placed in the Start menu. When MIKE Zero is started the MIKE Zero shell is
displayed.

To create a new MIKE HYDRO Basin setup go to the File menu and choose
New and File, which will open the dialogue window shown in Figure 2.1.
Select ‘MIKE HYDRO Basin Model’ from the MIKE HYDRO Basin product
type group and press the ‘OK’ button or double-click the icon to create a new
MIKE HYDRO Basin document.

“&

Product Types: Documents: %8 small lcons .

7] MIKE Zero @ MIKE HYDRO Basin Model {mhydra)
= MIKE HYDRO Basin

[ MIKE 21
[ MIKE 21C
1 MIKE 3
ET] MIKE 213 Integrated Models
[ LUTPACK
[ MIKE SHE

MIKE HYDRO - a modelling package for water resources planning and management in river basins

oK Cancel

Figure 2.1 Create new MIKE HYDRO Basin document

Creating a new MIKE HYDRO Basin document automatically starts a MIKE
HYDRO Basin setup wizard.

The wizard will guide you through defining key settings for the framework of
your project. Pressing Cancel in the wizard will use default parameters.

Note that any settings specified in the setup wizard may later be changed
from the individual dialogue boxes.

Powering Water Decisions 15
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2.2

Working With MIKE HYDRO Basin

If the setup wizard will not be used in future projects, uncheck the checkmark
on the first page of the wizard or change the settings in the User Settings see
section User settings (p. 29).

The MIKE HYDRO Basin User Interface

The MIKE HYDRO Basin User Interface consists of six main parts (see
Figure 2.2):

o Tree view

o Map view and tabular view
Property view

e  Output windows
Ribbon

Menu bar

B M Zero - [Whitehble miydro] - o x®
e ey | T
DEd iB STW
Sens ixAKAAARAS Y ED N - = ||
- ~ Hetworkficanches -
> e g
Hre i
3 E¥E =
= i
> M
3o
: ﬁ Property view
P
Hew
‘e
.a.uam.r- E?_B
S D
Bq{r:-?m R0 6
Vo e
o Rrver redes.
™
» EM
3>
3 EuE
3 ER
o
: E::S
» EMZ
» Ew
3 EW0 -
o
Map scale: 12578800
m -
Vabdation = Siedaton .
Beady Mo Tracking Mode NuM
Figure 2.2  MIKE HYDRO Basin User Interface
221 Tree view
The tree view contains three tabs:
° - control of model parameters
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The MIKE HYDRO Basin User Interface ;

o - control of symbology and labels

. - view simulation results

Setup tree view

4]

The Setup tree view allows you to navigate easily between the different sets
of model setup parameters. Each node in the tree corresponds to a particular
set of parameters, and clicking the node will navigate to the particular set of
parameters which will be displayed in the Property view as well as in the Tab-
ular view.

The tree depends on the settings in the Modules page (see User Guide 4.1
Modes (p. 41)) and will only show relevant nodes.

The Setup tree view also displays the validation status of the parameters — if
a green tick mark is displayed on the tree node, this group of setup parame-
ters has been validated without errors. In case of warnings or errors, a red
cross is displayed in the tree node and the messages are displayed in the
Validation window.

Note: A green validation tick mark is displayed if the model setup parameter
node has been opened. It is therefore possible to execute simulations without
green tick marks in all tree nodes.

Symbology tree view

The Symbology tree view allows you to select the objects for which you want
to edit the appearance in the Map view. The tree displayed under the Symbol-
ogy tab matches the tree displayed in the Sefup tab for all objects shown on
the map.

The symbology of the Map view shown under the Result tab is specified
under the ‘Results’ node in the tree view.

Symbology
For each object type it is possible to edit the symbology on Symbol tab. The
symbology can be shown or hidden on the map using the setting Visible’.

Note that the ‘Visible’ setting can also be changed by double-clicking on the
symbol in the tree view.

Changes in the symbology is reflected on the map when pressing ‘Apply to
map’ at the bottom of the tabular view. The symbology is automatically
applied when changing to the Setup or Result tree view.

Note that by right-clicking on an object in the tree view you can choose ‘Reset
symbology’ and this will set the symbology for the selected object back to the
default symbology.

Symbology settings are saved with the project.
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The symbology settings will differ based on the object type e.g. line, point,
symbol or polygon.

In general all elements will have 4 symbology types:

e Single symbol
e Graduated size
e Graduated color

e Unique values

Single symbol
Using the single symbol will display all elements on the map with a common
symbology.

For point objects it is possible to define the symbol style as either ‘Simple
symbol’ defining colour and size or as ‘Picture symbol’ using predefined pic-
tures.

Graduated size

Using the graduated size will display the elements with different size or width
depending on a user-specified parameter.

The general settings for the symbology is defined as for single symbols with
the exception of the size which is defined with a minimum and maximum size.
The parameter used for differentiating the size is defined in the ‘Field’ and
can only be numeric values.

A grid is defined at the bottom for specifying the intervals used for different
sizes. The number of intervals are changed by using the ‘Classify’ button.
This will open a dialogue for defining the number of classes and the corre-
sponding break values.

Note that the button ‘Distribute equidistant’ will set the break values according
to the current values used in the setup.

Break values can be changed either in the ‘Classify’ dialogue or directly in the
grid for existing classes. In the case where the break values does not cover
the entire range of values in the setup a default size may be applied by set-
ting the parameter ‘Use default symbology’. If this is not specified elements
not falling within the specified interval will be hidden on the map.

Graduated size is not available for polygons.

Graduated color

Using the graduated color will display the elements with different color
depending on a user-specified parameter.
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The general settings for the symbology is defined as for single symbols with
the exception of the colour which is defined as a colour ramp. The parameter
used for differentiating the size is defined in the ‘Field’.

Colour ramps can be modified using the color palette wizard. Documentation
of the wizard is available from the MIKE Zero General Documentation Index
in “The Common DHI User Interface for Project Oriented Water Modelling,
User Guide”.

A grid is defined at the bottom for specifying the intervals used for different
colours. The number of intervals are changed by using the ‘Classify’ button.
This will open a dialogue for defining the number of classes and the corre-
sponding break values.

Note that the button ‘Distribute equidistant’ will set the break values according
to the current values used in the setup.

Break values can be changed either in the ‘Classify’ dialogue or directly in the
grid for existing classes. In the case where the break values does not cover
the entire range of values in the setup a default colour may be applied by set-
ting the parameter ‘Use default symbology’. If this is not specified elements
not falling within the specified interval will be hidden on the map.

Unique Values
Using the unique values will display individual symbology depending on a

user-specified parameter. The parameter used for differentiating the symbol
is defined in the ‘Field’.

A grid is defined at the bottom for specifying the relation between symbology
and value. New entries in the grid is added using the either ‘Add’ for one
value or ‘Add all’ for all values currently in the setup. The symbol for each
value in the grid is changed by double-clicking on the symbol in the grid.

In the case where a value is not specified in the grid a default symbol may be
applied by setting the parameter ‘Use default symbology’. If this is not speci-
fied elements not falling within a specified value will be hidden on the map.

Labels
For each object type it is possible to edit the labels on Label tab. The label
can be shown or hidden on the map using the setting Visible'.

Label settings are saved with the project.

Map Properties

Map properties are specified under ‘Map configuration’ in the tree view. Here
options are provided for displaying a legend, scalebar and north arrow on the
map.

The legend will only display elements shown in the map.
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2.2.2

Results tree view

The Results tree view allows you to navigate easily between the different sim-
ulation results (model outputs). Each node in the tree corresponds to a par-
ticular set of simulation results, and clicking the node will navigate to that set
of simulation results.

For more information on how to view results see section 2.6 Viewing Results
(p. 33).

Map view and tabular view

The central part of the user interface has the following two views:

e Map view

e Tabular view

Map view

The Map view is the key element of MIKE HYDRO Basin. Map view provides
a graphical — or map — view of the model setup. In Map view, the different
model objects (e.g. Branches) can be added and edited by selecting the
appropriate model object tab in the ribbon.

Right-clicking on the map will provide quick access to zoom functions and
exporting the map either to the clipboard or a file.

Selection tools

A set of useful tools is available to identify or select specific features defined
in the map view. Tools are located in the ‘Selection’ ribbon bar group with the
following features:

o Identity: Identify button is used to identify and highlight specific model
objects. Identify has two ways of operation; when activated at a location
where only one single object is defined, it will automatically activate the
specific object both in the Property view and activate the Tabular view for
the specific object. If Identify is activated at a location where multiple
objects are located, a list of objects are presented and the user can
select which object should be activated.

o Select: Enable selection of model objects. Selections can be made
through single click on the map or by drawing a rectangle. All objects
positioned at the specified location will be selected and highlighted.

e Unselect: Removes all selections within the map
o Delete selection: Deletes all the selected objects

e Zoom to selection: Zooms to all selected objects on the map
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Undo and redo
MIKE HYDRO Basin supports undo and redo on operations on the map and
changes in the tabular view or property view.

If the cursor is placed over either undo or redo buttons the hint will list the
change that will be either re- or undone.

In general all type of data for the network is covered by undo and redo func-
tionality where as changes to the layout and display of data is not.

The following is not covered by undo and redo functionality:

e Symbology and labels

e Result presentations

e Windows layout

e Selections

o Changes to water quality definitions

e Pop-up windows

Measure tool

The measure tool allows to measure distances between points in the Map or
along a path. This tool is located in the ribbon in the upper part of the Map
view page.

When pressing the Measure icon, a dialogue pops up. In this dialogue it is
possible to choose between two options:

o Line. When this option is selected, the distance is calculated along a
straight line. The first click on the map locks the start point of the line.
While the cursor moves on the map it is possible to see the line along
which the distance is measured. At the same time, the length of the line
is displayed in the dialogue.

o Path. This option must be selected to measure length along paths that
are not straight. The first click on the map select the start point of the
path. When the cursor moves further on the map and additional points
are selected with a click, the distance from the start point are added to
the measured length and displayed in the measure tool window. The
specified path it is not visible on the map.

In the lower right corner of the Measure tool dialogue, the following two but-
tons are shown:

Clear. Click on this button to reset to 0 the distance displayed in the Measure
tool dialogue.

Close. Click on this button to close the Measure tool dialogue.
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Tabular view

The Tabular view provides a dialogue-style interface to the model parameter
group selected in the tree view. In the Tabular view the properties of the
model parameter groups are specified and edited. In some cases the Tabular
view consists of one or more pages. Multiple pages will be shown as tabs
which may be shown or hidden based on the individual parameter settings.

In general the tabular view is divided into an upper part with fields and a lower
part with an overview table. When changing between records in the overview
table the upper part will be updated with parameters for the active record.

Overview table
The overview table contains all attributes for the object group. The records
can be sorted by clicking on the header.

One or more cells can be copied to the clipboard by selecting the relevant
cells (they will turn blue) and either right-clicking and choose ‘Copy’ or use
Ctrl+C.

One or more cells can be pasted to the table by standing in the top left cell of
the group of cells to be overwritten and either right-clicking and choose
‘Paste’ or use Ctrl+V. Any value pasted to a read-only cell will be ignored.

Note that in tables related to some objects displayed on the map e.g.
branches and catchments it is not possible to add new records - only existing
records will be overwritten. For other tables new records are created.

In order to delete several objects in the table the entire row must be selected
by clicking on the very left column in the grid (row will turn blue) and clicking
‘Delete’ on the keyboard.

Right-clicking in a table related to objects displayed on the map will give the
option ‘Zoom to active’. This will zoom the Map view to the active record.

For tables related to objects displayed on the map the first column is a check-
mark. The checkmark shows if the element is selected on the map. The
selection status can be changed either in from the map or the overview table.

Selected attributes in the Tabular view has a corresponding line in the Prop-
erty window. The Tabular view and the Property window are synchronised — a
change in either will be reflected in the other. Thus, the same parameters can
be edited in either of the two views.

2.2.3 Property view

The Property view provides another way of displaying and editing the proper-
ties of model parameter groups — including the model objects. The same
properties can be edited through the Tabular view. The two places are syn-
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chronised — any change made in the Tabular view is reflected in the Property
view and vice versa.

The Property view will show properties for the active model object group. The
data is grouped by a unique identifier (ID) and the ID is highlighted in dark
grey for the active record.

The Property window may be hidden by unselecting Property view in the
‘View' drop-down menu in the MIKE Zero menu bar.

The content of Property window’ may be defined to either show all model
group objects or selected objects only by setting the ‘Property view: Showse-
lected’ in the ‘View’ drop-down menu in the MIKE Zero menu bar.

2.2.4 Output windows

The Output windows can display a collection of different windows depending
on the situation. Per default the windows are shown as tabs. The individual
windows are described below.

All type of output windows may be shown by selecting the output window in
the ‘Project tab of the ribbon. If new information is shown in a hidden window
the window will automatically be shown.

Validation

]

The Validation window shows validation status messages and error mes-
sages. Each time a model object is edited e.g. changing data in the Tabular
view or the Property view the data is validated and any errors are shown in
the Validation window.

Some extended validation checks are not performed on the fly, but can man-
ually be run by selecting ‘Extended validation’ from the ‘Run’ drop-down
menu in the MIKE Zero menu bar. Running the Extended validation will per-
form both the standard and extended validation checks.

Note that error messages from the extended validation checks are only
updated when a new extended validation is performed. Hence extended vali-
dation messages may still appear even if the error has been corrected.

Running a simulation will automatically perform an extended validation.

Simulation

The Simulation window shows progress and output from the computational
engine.
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Time series

The Time series window is automatically shown when plotting either input or
output times series.

To add an input time series to the window, click on the L= putton next to the
time series in Tabular view and select ‘Add to new plot' or ‘Add to current
plot'. An input time series may also be added to the window by clicking on the
input time series grid cell in the Property view. A L= putton will appear in
the right hand side of the cell and clicking on that button gives the options of
‘Add to new plot' or ‘Add to current plot'.

To add an output time series to the window, navigate to the relevant model
parameter group in Result tree view, right click on the relevant model object in
the Property view and select the time series to be added to a new/current plot
in the Time Series window. See section 2.6 Viewing Results (p. 33) for more
details.

The Time Series window can contain one or more plots which are shown as
tabs. A plot can be renamed by right-clicking on the tab and selecting
‘Rename’.

A plot can contain one or more time series. The layout of a plot has 3 con-
trols. The first control shown on the left contains a list of each time series in
the plot grouped by file name and time series type. Time series can be
removed from the plot by right-clicking and choosing ‘Remove’ on either an
individual time series or a group of time series.

The middle control shows the data of the time series. Depending on the focus
in the left control either one or a group of time series are shown in the middle
control. Data can be copied to the clipboard by selecting one or more cells
and either right-clicking and choosing ‘Copy’ or using ‘Ctrl+C’.

The right control shows all time series added to the plot. Right-clicking on the
plot provides a sub-menu for zooming, printing and user settings such as the
use of secondary axis, position of legends, etc.

The Symbology dialogue from the sub-menu gives access to full control for
specifying symbology, titles etc. for the plot.

Note on zoom in the window: Drawing a rectangle with the mouse from top
left to bottom right will zoom in and drawing a rectangle from bottom right to
top left will zoom out in the Time series window.

The configuration of plots is saved with the setup and will automatically
appear when the setup is reopened. Any time series not available (either
because they come from files that are not reloaded or because the files no
longer contain the specified time series) are automatically removed from the
plots.
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Ribbon

Select

Add

Move

A

The ribbon is located above the Map view and gives access to graphically
editing of the geographically positioned objects in the model. Each model
object will have a corresponding set of tools. The most common are
described below.

Using the function Select will select the model object on the map. Choose
Select and then click on the element on the map. When an element is
selected it will change colour to light blue. The selected elements will also be
highlighted in the Property view.

For some model objects there are multiple types controlled by the same rib-
bon e.g. Structures. For these model objects the Select function will only
select objects of the active type (determined by the combobox Type in the
same ribbon), whereas the Select any function will select any object of the
active group.

Using the function Add will add the model object on the map. Choose Add
and then click on the location on the map where the object should be
inserted. Some model objects can only be inserted on a branch e.g. river
nodes. The cursor will change to a cross when the cursor is located at a valid
place on the map.

Branches and Catchments have multiple options for Adding data:

e Branches: ‘Add’ creates a branch polyline from user-defined digitisation
on the map. ‘Add trace’ will add a delineated (traced) river branch when
defining river branches through River tracing and Catchment
delineation using DEM

« Catchments: ‘Add digitise’ creates a catchment polygon from user-
defined digitisation on the map. ‘Add delineate’ add a delineated catch-
ment when defining catchments through the River tracing and Catch-
ment delineation using DEM

Note: the above functionality will add model objects one by one on the map. It
is also possible to import multiple objects at once, from a shape file, in which
case the location of objects is directly read from this shape file. To achieve
this, please see section Import from Shapefile.

Using the function Move will move a model object on the map. Move option is
present for point data objects (e.g. Water users, Reservoirs, Hydro power
etc.).
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Delete

Choose Move and then click on the object that should be moved. The
selected object will change colour to light blue and a small symbol ... is
shown. When clicking on the symbol the model object can be dragged to a
new location.

For some model objects there are multiple types controlled by the same rib-
bon e.g. Structures. For these model objects the Move function will only move
objects of the active type (determined by the combobox Type in the same rib-
bon), whereas the Move any function will move any object of the active

group.

Using the function Edit will move a model object on the map. Edit option is
present for polyline or polygon data objects (e.g. branches or catchments).
Edit can be used to either edit the shape of a selected object or to move the
entire object.

Choose Edit and then click on the object that should be edited. The selected
object will change colour to light blue and a small symbol |4 is shown. When
clicking on the symbol the entire model object can be dragged to a new loca-
tion.

Edit polyline or polygon features has the following options for vertices (or
points) in MIKE HYDRO:

o Move vertices: Individual vertices can be moved by click and drag when
positioning the mouse cursor on top of an existing vertice.

o Delete vertices: Individual vertices can be deleted by double-click when
positioning the mouse cursor on top of the point to be deleted

o Add vertices: Additional vertices can be added with a single mouse click
by pointing to a location where the new vertice must be located.
Note: It can be advantageous to click and hold the mouse button down
for a second or so to insert a new point. This will avoid that a ‘fast single-
click’ unselects the actual feature.

Using the function Delete will delete a model object on the map. Choose
Delete and then click on the object that should be deleted. When the cursor is
close to an object that can be deleted it will change symbol to an arrow -.
When clicking on the map the object is deleted.

For some model objects there are multiple types controlled by the same rib-
bon e.g. Structures. For these model objects the Delete function will only
delete objects of the active type (determined by the combobox Type in the
same ribbon), whereas the Delete any function will delete any object of the
active group.
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2.2.6 Menu bar

The menu bar contains functionality for viewing and working with your setup.
For details about the individual functionality see section 2.4 MIKE Zero Menu
Bar (p. 28).

2.3 Layout

MIKE HYDRO has an IDE-style user interface (IDE=Integrated Development
Environment) where all windows reside under a single parent window,
referred to as the MIKE Zero shell.

The shell contains dockable and collapsible child windows, tabbed windows
and splitters for resizing of child windows.

The default windows docking layout is shown in Figure 2.2, but the user may
change this.

A window is undocked by either right-clicking in the heading and selecting
‘Float or by dragging the heading away from its current position. If only a tab
in a parent window containing multiple tabs should be undocked then you can
either right-click or drag the individual tab.

A window is docked again by either right-clicking in the heading and selecting
‘Dock’ or by double-clicking the heading. In both cases the window will be
docked again at the last location it was docked.

A window can also be docked by manually placing the window at a new loca-
tion. Select the heading of the window that should be docked and start drag-
ging the window and a docking guide will appear (see Figure 2.3). While still
dragging the window move the cursor to the new location using the docking
guide, when the cursor is placed on the docking guide the location will be
highlighted in blue. Once the correct location is highlighted the left mouse
button is released and the window will be docked.

The docking guide will always relate to the active window, where the active
window is the window located below the position of the cursor.

The docking guide will display small symbols where a docking location is pos-
sible. In the middle are 9 locations relative to the active window, where the
new window can either be placed as a tab to the active window (middle sym-
bol) or left/right/below/above the active window (symbols around the middle).
On the edge of the shell are 4 other locations relative to the shell, where the
new window can be placed to the left/right/top/bottom of the shell.
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Figure 2.3 Docking guide

Right-clicking on a docked window gives the option of ‘Auto Hide’. This will
automatically hide the window when it is not in focus and only display a tab.
Clicking the tab will show the full window again.

MIKE HYDRO has three type of windows available: Map view, Tabular view
and standard views.

The Map view is fixed to the middle of the shell. It cannot be undocked,
moved or resized. The size of the map will automatically fit any available
space in the shell not used by other windows. Hence indirectly the map can
be resized by resizing the other windows.

The Tabular view can be both undocked and docked in any location within the
shell, however it needs to be docked with another window. The Tabular view
differs from standard windows because it cannot be closed.

The standard windows which includes the Tree view, Property view and Out-
put windows can be hidden, undocked or docked in any location within the
shell.

Any changes made to the layout are automatically saved with the setup. It is
further possible to save a specific layout to a file and re-use in other project.
The layout can easily be reset to the default configuration through the View

menu. See section 2.4.3 View menu (p. 29) for further details.

24 MIKE Zero Menu Bar

The MIKE Zero menu bar contains some menus that are generic to the com-
mon MIKE Zero framework and some that are specific to working with MIKE
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HYDRO. For details about the common MIKE Zero framework see ‘MIKE
Zero, The Common DHI User Interface for Project Oriented Water Modelling,
User Guide’ referred to as the ‘MIKE Zero User Guide’ below.

241 File menu

The menus New, Open, Close, Close Project, Save, Save All, Save As, Save
Project As Template, Print Setup, Print Preview, Print and Options are all part
of the MIKE Zero framework see ‘MIKE Zero User Guide’ for more details.

Print

All print functionality is related to the Map View.
Options

Install examples

Several examples are included in the MIKE HYDRO Basin installation. Select
MIKE_HYDRO_Basin in the pop-up menu and click ‘Install. The examples
may then be opened from the folder named *...\MIKE Zero Pro-
jects\MIKE_HYDRO_Basin\".

User settings
The ‘User Settings’ dialogue contains general settings for MIKE Zero. For
more details see ‘MIKE Zero User Guide’.

The tab MIKE HYDRO relates specifically to MIKE HYDRO Basin and here it
is possible to control if the setup wizard should be displayed when creating a
new setup see .

The MIKE HYDRO tab also controls the language used in the dialogue win-
dows.

2.4.2 Editmenu

For Undo and Redo options, see .
The other options are part of the MIKE Zero framework see ‘MIKE Zero User

Guide’ for more details.

2.4.3 \View menu

The menus Project Explorer, Project Map, Start Page, Simulation History and
Toolbar are all part of the MIKE Zero framework see ‘MIKE Zero User Guide’
for more details.

Export graphics
Option for saving MIKE HYDRO graphics to either Clipboard or graphics file.
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244 Run

Working With MIKE HYDRO Basin

The Run menu contains options for validation and simulation of model set-
ups.

Extended validation

Before running the model, it is recommended to run an extended validation of
the model setup. Any validation issues will be shown in the Validation window
see .

Simulation

To execute the model engine, select ‘Simulation’. Output from the computa-
tional engine (status and error messages) are shown in the Simulation win-
dow see .

2.5 Creating Input Files

30

Most data is saved within the MIKE HYDRO file, but some input data is stored
in external files. Input files will typical consist of time series saved in dfs0 files
see section 2.5.1 Create a new dfs0 file (p. 37) for more details.

Where a link to an external file must be created a button with 3 dots is shown.
Clicking on the button will show a sub-menu see Figure 2.4.

Browse... Browse...

Create... Edit in time series editor...

Edit Create a new file...

Add to new plot 3

-

Add to current plot

Figure 2.4 Buttons used for input files
The general functionality of the external file buttons has the options:

o Browse: Allows you to browse for an existing file.

o Create: Will create a file with default settings and automatically open the
file for editing with the corresponding editor.

o Edit: Will open the file for editing with the corresponding editor.

For files that can be shown on a graph it will also be possible to plot the input
file to the Time Series window.

MIKE HYDRO - © DHI A/S
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Create a new dfsO file

When creating a new dfs0 file using the button for external files, a dialogue
window will be opened. This dialogue is used in different situations for creat-
ing a time series (dfs0) file or a table file. The model automatically detects the
type of file needed and adjusts the dialogue accordingly.

Create a new time series file

To create a new time series file, the following properties must be specified:

Filename: You may either browse for or manually type the name and
location of the time series file.

Period: You may choose the start and end date of the time series using
the date-time pickers. The default values will be the simulation period for
your setup.

Time axis type: You may choose among non-equidistant calendar axis
type and equidistant calendar axis type. For the non-equidistant type, the
interval between data values may vary. For the equidistant type, equal
time spacing between each time step will be enforced.

Time series interval: The time series interval is the size of the time step.

Example: Specifying the following:

—  Start date: 01-01-1980
— End date: 31-12-1981
—  Time series interval: 1 month

will cause a time series file with 12 time steps to be created.

Items: Depending on the context in which the file is being created, the
file will be created with one or more data items.

Item name: The name of the data item

Uniform value: All the time series files which are created with this dia-
logue will contain the value specified here in all time steps (uniform
value). To create files with values varying over time (non-uniform), first
create a uniform value time series and then edit it in the time series edi-
tor.

Time series type: Contains information on how the data values are
interpreted. The possible types are:

— Instantaneous: Means that the values are representative at one
precise instant. For example, a measured water level is an instanta-
neous value. Linear variation between time steps is assumed.



—  Accumulated: Means that the values are representative of one suc-
cessive accumulation over time from the start of the event (start time
specified) to the current time step (.i.e. accumulated over the entire
series). For example, the rainfall is accumulated over the year if we
have recorded monthly rainfall values. Linear variation between time
steps is assumed.

—  Step Accumulated: Means values are representative of an accu-
mulation over a time step. For example, rainfall is a step-accumu-
lated value if the rain depth is recorded at different intervals. Values
represent the time span between the previous time step and the cur-
rent time step.

Example: Rainfall measurement is started at 10:00:00. At 11:00:00
someone picks the recipient, registers the value of 10 mm and emp-
ties the recipient. At 12:00:00 the same process is repeated but with
a value of 15 mm and so on. Thus, the time series will have the
value of 10 mm at time step 11:00:00 and the value 15 mm at
12:00:00 efc.

— Mean step accumulated: Means that values are representative of
an average accumulation per time step. For example, the average
rain rate is a mean step accumulated value. Values represent the
time span between the previous time step and the current time step.

— Reverse mean step accumulated: |s equal to Mean Step Accumu-
lated type, but values represent the time span between the current
time step and the next time step. Used for forecasting purposes.

Item type: The type of data item. The drop-down list can be used to
choose one of the possible item types. The choices available will depend
on the context.

Item Unit: The unit type of the data item. The drop-down list can be used
to choose one of the possible unit types. The choices available will
depend on the item type.

ﬁ Note: For more information on time serie types, item types and units see the
‘DFS File User Guide’ in the MIKE Zero Documentation.

Create a new table file

To create a new table file the following properties must be specified:

Filename: You may either browse for or manually type the name and
location of the time series file.

No. of timesteps: This defines the number of rows in the table (or the
number of x-axis points on a curve).

X-axis unit: The x-axis unit can be selected from the drop-down menu.
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o Items: Depending on the context in which the file is being created, the
file will be created with one or more data items.

o Item name: The name of the data item.

e Values: Here the pair-wise values of the x-axis and the item are entered.
The table file can consecutively be edited in the time series editor.

e Value series type: Contains information on how the data values are
interpreted. The possible types are the same as for a dfs0 file see sec-
tion Create a new time series file (p. 31).

o Item type: The type of data item. The drop-down list can be used to
choose one of the possible item types. The choices available will depend
on the context.

o Item Unit: The unit type of the data item. The drop-down list can be used
to choose one of the possible unit types. The choices available will
depend on the item type.

Note: For more information on time serie types, item types and units see the
‘DFS File User Guide’ in the MIKE Zero Documentation.

2.6  Viewing Results

Results are viewed from the Result tab in the Tree view. It is possible to select
results either from a list in the Property view or from the Map view. The results
are viewed in the Time Series window see section Time series (p. 24).

Result files and other time series are controlled from the Tree view. After a
simulation the results are automatically added to the Tree view. Results from
previous simulations, input files or measured data (dfsO files) can be loaded
through the ‘Add file...” button for comparison or calibration.

Files shown in the tree are automatically linked to the setup e.g. when re-
opening the setup the same files will be available in the Result tree. If a setup
contains links to files that are deleted or moved the link will automatically be
removed. It is possible to manually remove the link to a file by right-clicking
on the file name and choose ‘Remove’.

2.6.1 Basin result files

4]

The output from a basin simulation is automatically loaded to the result view.
However if results from a previous simulation should be loaded for compari-
son the corresponding mdh file should be chosen as this will load all related
data.

Note: The result file from a rainfall runoff simulation not including a basin sim-
ulation is a dfs0 file which must be loaded manually using the ‘Add file’ but-
ton. See section 2.6.2 Dfs0 files (p. 34).
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The Tree view will display 3 nodes for ‘Nodes’, ‘Reaches’ and ‘Catchments’.
When selecting a node in the tree the related time series are shown in the
Property view. The Property view is grouped by the model object identifier
with the name in parenthesis. Expanding an identifier will show all result
types related to that model object.

Right-clicking in the Property view shows a menu for either adding the result
to a new plot or the current plot.

Selecting in the Property view highlights the model object on the map.

Selecting a model object in the Map view automatically selects the related
time series in the Property view. Right-clicking on a model object gives
access to the menu ‘Result to plof where results can be plotted either on a
new plot or the current plot.

ﬁ Note: It is only possible to select results in the Map view, if the Map ribbon is
active and set to ‘Pan’.

2.6.2 Dfs0 files

Dfs0 files can be used for input, output and measured time series. Dfs0 files
does not contain information about the network and is therefore not con-
nected to the Map view.

When adding a dfs0 file the Property view is automatically filled with a list of
all time series available in the dfs0 file. A filter based on the item type is
shown at the top of the Property view.

2.7  Getting Help

Online help is available in all dialogues of MIKE HYDRO Basin. The online
help system utilises the Microsoft help technology known as HTML Help.

The online help can be accessed in two ways:

e Through the menu Help and choosing ‘Help Topics’

e By pressing F1 in any dialogue window, which automatically will direct
you to the relevant section of the online help.

ﬁ Note: In some cases the dialogue box/window must be activated (e.g. by
clicking in a cell) to ensure correct links to the online help.
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Examples

A useful way to quickly get started with MIKE HYDRO Basin is to open the
examples that are included in the installation.

To install the examples go to the File drop-down menu, select ‘Options’ and
click ‘Install Examples...". In the pop-up menu, select MIKE_HYDRO_Basin
and click ‘Install. The examples may then be opened from the folder named
‘...\MIKE Zero Projects\MIKE_HYDRO_Basin\’

Basin module examples

This section includes a brief overview of the Basin Modules examples
included in the MIKE HYDRO Installation.

Demo
This example can be viewed and executed with a demo license of MIKE
HYDRO. In the getting started section, steps are described to build a similar
setup.

IrrigationFAO

This model shows an example of how to investigate the outcomes of different
irrigation strategies in a field where different crops are cultivated.

The model includes three different crops: tree, tobacco and potatoes. The
scope of such a model is to find the optimal irrigation strategy, which allows to
obtain the maximum yield from each crop without spill of water and without
incurring in water deficits.

Different irrigation strategies can be formulated by changing the trigger and
application options for the crops, in particular the parameters TAW and RAW.
This is done in the section Irrigation data — Irrigation method. The new irriga-
tion methods should then be applied to the crops in the Water user — Irri-
gated Field section.

By changing these parameters, different irrigation scenarios can be run. A
comparison of the results from the different simulations can be made to inves-
tigate how the different crops are affected by crop stress and in which sce-
nario the maximum yield is achieved.

IrrigationRice

This model shows an example of rice crop irrigation. The model includes an
irrigated field with three different rice crop shifts occurring during the year.

One of the applications of such a model is to investigate how the soil type
properties affect the crop yield when growing rice. Different soils types have



different effects on percolation. For example, a sandy soil allows a larger
amount of water to infiltrate, if compared to a clay soil, which has a higher
hydraulic conductivity, thus offering a higher resistance to infiltration. Deep
percolation is responsible for a part of the water losses and can therefore
deeply affect the water demand of the rice crop.

Different scenarios can be set up by changing the soil models. This is done in
the section Irrigation data — Soil and runoff. The key soil parameters to be
varied are the three soil moisture content parameters and the saturated drain-
age coefficient. The different soils properties can then be assigned to the rice
field in the section Water user — Irrigated Field.

After running the models with different soil types, it is interesting to investi-
gate how the irrigation demand varies when the field has different soil proper-
ties. The differences in percolation loss between the different simulation
results can also be compared.

Other factors also affect the irrigation demand on the rice field. As done in
Example 2, different irrigation strategies can be formulated by changing the
trigger and application options for the crops, in particular the parameters TAW
and RAW. This is done in the section Irrigation data — Irrigation method. The
new irrigation methods should then be applied to the crops in the Water user
— lrrigated Field section.

WhiteNile

This example is a model of the White Nile river basin. It shows a more com-
prehensive river basin model as well as the utilisation of a coordinate system
and background map.

Demo_Aqua-Republica

This setup is a water resources model included in the installation with the
overall intension for illustrating the possibility for using a MIKE HYDRO Basin
model in connection with Serious Gaming for which DHI has developed the
‘Aqua Republica’.

The demonstration example includes a setup with 3 water users, 3 reservoirs
and a number of catchments along river branches, and the setup forms the
backbone of the demonstration model that can be accessed through the
Aqua Republica webpage names as the ‘Danida version’.

Additional information on Aqua Republica is available on
THE ACADEMY by DHI’s homepage: http://theacademybydhi.com and on
the Aqua Republica homepage: http://aquarepublica.com/.
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3 Tutorial: Setting Up a Simple Model

The current chapter includes a short description on how to operate MIKE
HYDRO to set up simple examples of the Basin Module.

Setting up a Simple Basin Model

3.1 Setting up a Simple Basin Model

This short tutorial summarises the steps needed to set up a simple model (the
demo example) in the Basin module.

3.1.1 Create a new document

To create a new document, start MIKE Zero and choose the MIKE HYDRO
model document type from the MIKE HYDRO group.

4

Product Types: Documents: £22 Small Icons

£71 MIKE Zero @ MIKE HYDRO Basin Model {.mhydra)
F= MIKE HYDRO Basin

1 MIKE 21
£ MIKE 21C
F1 mIKE3
7] MIKE 21/3 Integrated Models
£ uTPACK
] MIKE SHE

MIKE HYDR.O - a modelling package for water resources planning and management in river basins

Figure 3.1 Create new MIKE HYDRO document

Press the ‘OK’ button and an empty document will be created and the setup
wizard will automatically open.

3.1.2 Define simulation specifications

The setup wizard guides you through the following simulation specifications:

e Modes

o Description

e Coordinate System
e« Background Map
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o Digital Elevation Model (DEM)
e Working Area

The Simulation specifications may subsequently be edited by navigating to
the relevant sections in the Setup tree view and editing the specifica-
tions/properties in the Tabular view or the Property view.

3.1.3 Create the River network

The Branches segments of a river network including associated River nodes
and Branch connections can be created in three different ways:

o Method 1: Digitising a River network
e Method 2: Importing a River network
e Method 3: Derive the River network from a DEM

For more information see .

When the Branch has been completed, the properties can be inspected and
edited in the Tabular view or the Property view.

3.1.4 Create a Catchment

In the demo example, the Catchment is a schematic catchment, i.e. the
catchment is represented by a default shape. To create a schematic catch-
ment, see .

When the catchment has been created, the catchment properties must be
specified in the Catchments Tabular view or the Property view (see ). A runoff
time series must be provided. All runoff from the catchment is added to the
River network in the Catchment node.

3.1.5 Insert a Reservoir

To insert a Reservaoir, see .

When the Reservoir has been added, the reservoir properties must be speci-
fied in the reservoirs Tabular view or the Property view (cf. ).

3.1.6 Insert two Water users

To insert a Water user, see .

ﬁ Note that the location is for visual purposes only and has no impact on the
model setup.
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3.1.7

3.1.8

3.1.9

3.1.10

When the Water user and the associated supply and return flow Connections
have been added, their properties must be specified in the Water users Tabu-
lar view or in the Property view (cf. ).

Insert a Hydropower plant

To insert a Hydropower plant, see .

When the Hydropower plant and the associated supply and return flow con-
nections have been added, their properties must be specified in the Hydro-
power plant Tabular view or in the Property view (cf. ).

Validate the setup

]

The initial validation status of the model setup is indicated in the Setup tree
view. If a green tick mark is displayed on the tree node, the group of setup
parameters is valid. In case of errors, a red cross is displayed in the tree node
and an error message is displayed in the Validation window.

Note: A validation tick mark is only displayed if the model setup parameter
node has been opened.

Before running the model, it is recommended to run an extended validation of
the model setup. This is done by selecting ‘Extended validation’ in the ‘Run’
drop down menu in the MIKE Zero menu bar. Any validation issues will be
shown in the Validation window.

Running a simulation

To execute the model engine, select ‘Simulation’ in the ‘Run’ drop down menu
in the MIKE Zero menu bar. Output from the computational engine (status
and error messages) are shown in the Simulation window.

Inspecting the results

When the simulation has been run, the results may be viewed in the Time
series window. To add an output time series to the window, navigate to the
relevant model parameter group in Results tree view, right click on the rele-
vant object in the Property view and select the time series to be added to a
new/current plot in the Time series window.

Alternatively, output time series may be added to the Output window by right
clicking on the relevant object in the Map view, selecting ‘Result to plot' and
select the time series to be added to a new/current plot in the Time series
window.
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Modes

4

4.1

)

Simulation Specifications

The Simulation specifications includes the more overall control settings for
model simulations such as; which sub-modules are included in the simula-
tion, which simulation period and time step are to be applied and additionally,
overall control parameters for the simulation performance are included.

The following pages are included for defining Simulation specification for
each model type:

The first action to take in a MIKE HYDRO Basin project definition is to select
modules to be included in the project and simulations.

Basin modules

Data Sim.

0 Asinfall-runaft

B @ Basinsimulation

0 e arotndste

B B -include reservoir sedimentation
B B -Wsterquality

0 e olohal randdna

Global parameters

(] Substract area of irrigation users and reservoirs from catchment area to calculate runoff
(] Include carry over demand in simulation
Figure 4.1 Model type and Module selection page for MIKE HYDRO Basin.

The ‘Modules’ section of this page contains two columns of checkboxes.
These can be activated and deactivated by the user depending on the pre-
ferred GUI appearance and requirement for the project simulations.

The checkbox functionality are as follows:
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‘Data’ :

Controls whether the data related to the specific module or feature are
visible in the tree view.

Enable the specific ‘Data’ checkbox for all features that you want be visi-
ble and editable from the GUI tree view.

Important Notice: The Data checkbox activation does not enable a fea-
ture for simulation.

‘Sim.’ :Control

Controls whether the specific module is active in the simulation or not.
‘Sim.’ checkbox must be enabled to include the feature in the simulation.
Note: It is not possible to activate a ‘Sim’ checkbox if the equivalent
‘Data’ checkbox is no active as well.

All ‘Sim’ checkboxes are per default acitve

T