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7.1 Supported models

The following surface water models are supported by the triwaco modelling environment:

Modelcode Developed by Description Chapter
SOEBK-CF WL Delft/Deltares Hydraulic model for stationary and transient surface water 6
flow
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7.2 The SOBEK-CF Tutorial: defining a Triwaco project

7.2.1 Introduction

There are several possibilities to get to know Triwaco. The most extensive information on the software
package can be found in the next chapters of the manual, that includes not only an explanation of how to run
the software, but also contains extensive background information of the different modules and supported
model codes. This information can also be accessed by the Help function.

This tutorial gives an introduction on how to set up and run a SOBEK-CF surface model in Triwaco. It is
meant for those who are familiar with SOBEK-CF modelling and wish to get a quick view of the normal
method to set up and to run a SOBEK-CF model, and the standard possibilities of Triwaco. A complete view
is obtained by using the manual.

It is strongly recommended that prior to starting this exercise one first reads through the previous
chapters which explain the general philosophy and handling of the Triwaco modelling environment.
Especially chapters 3, 4 and 5 is recommended to read first.

The model set up in this tutorial will be located in the directory C:\My Model\TutorialProject1\ All data referred
to in the text is available in the directory C:\My Models\TutorialData\. A resulting version of the model is
located in the directory C:\My Model\Tutorial\. So when things go wrong or you don't know what to do one can
always refer to this working model. Below an overview of the successive steps of building a model in Triwaco
is given.

6.2.1 Setting up a triwaco project

6.2.2 Setting up a surface water model
6.2.3 Setting up a discretisation dataset
6.2.4 Setting up a design dataset

6.2.5 Setting up a simulation dataset
6.2.6 Setting up a scenario dataset

Model building starts with the choice of boundaries and collection of data. This is done without the use of the
software, and will not be discussed here.

Triwaco works with a clear hierarchical data storage structure. The entry always is a project that can contain
several models. Every model consists of different connected datasets that contain different parameters.

7.2.2 The SOBEK-CF Tutorial

Regional — Local database construction

Data of the watersystem is often available in a regional database. The research area is a small part of the
regional database. We will show you how to use the regional database to set up a local SOBEK-CF model using
Triwaco.

7.2.3 Definition of a Triwaco Project

Now we show you the steps to take for making a SOBEK-CF model using Triwaco. We keep to the ‘main
route’; extra options are mentioned with the letter E and shown in italic. Important notices are indicated with NB.

Modelling with Triwaco always starts by defining a project. Choose 'File - New' if you want to set up a new

modelling project (otherwise choose 'File - Open' - and look for the location and name of your project). A wizard
will pop up which will guide you through setting up de project.
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_lolx

General i
Enter general information about the new project here

Project name ITutDriaI-SOEEKCF

Lacation IC:'I,M';.-' Models) Tutariali Tutorial-SOEEKCE Browse |

Descripkion

< Back Mext = Cancel

After finishing the wizard, you will see the start window of the modelling environment with the new project added
in the project list (see figure below). It gives all information of de modelling project, models, datasets and
parameters. For more information on the modelling environment see chapter 5. To add or remove windows go
to the menu 'View' in the top of the application-window. The modelling environment is fully customizable and
each window can be put at any location by simply drag and drop.

@ Triwaco Integrated Modelling Environment - [Projeck: Tutorial-SOBEKCF]
ool File Edit  Wiew Project  Model  Tools  Windows  Help

P05 H
“ | Tutorial-SOBEKCF
u | & Ga @ |®Refresh

todel | Code | Gridder

e ltis possible to use your favourite text editor, instead of the standard OpenSource editor that comes with
Triwaco, Notepad++. To do this go to 'Tools' in the task bar at the top. Select 'Edit Database’. This will open
the database in Access or other database editor. Go to Applications and change the path and location of
your favourite text-editor.

7.2.4 Setting up a SOBEK-CF model

If you want to add a new surface water model like SOBEK-CF to the project this is done by: 'Model - Add
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Triwaco Integrated Modelling Environment - [Projeckt: Tutorial-SOBEKCF]

o File Edt View Project Ms Help
02 d Open
8] Tt orial-SOBEKCF G Buid (&) Refresh
Explare e i
Properties

A wizard will pop up. In the first window select 'Next' to continue. In the second window one can choose the type
of model (see figure below). In our case we want to set up a surface water model. So select 'Surface water
model' and give it the name Tutorial-Regional (since we will start by setting up the regional model first).

A8 New Model O] =|
General Information i
Select the bype of model to create and enter the name of the model H’k

Installed Model Tvpes
[, L iR e
u‘:'
Groundwater EGER-RRER=E [nsaturakted  Linked model  Effect model  Rainfall-Ru...
model model zone model model

Maodel name ITutDriaI-RegiDnaI

Location

ID:'I,F'ru:ujecten'l,ng'BEul_Triwau:u:uEElEIB'I,Tutu:uriaI'l,TutDriaI-SOBEKCF'I,TuI:DriaI-Regiu:una

< Back Mexk =

Cancel

In the next window one can select the model code to be used for the simulation. Currently Triwaco supports
only one surface water model, SOBEK-CF (a package for hydraulic modelling developed by Deltares / WLDelft
Hydraulics). In this tutorial we will set up a surface water model with the model code SOBEK-CF.
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=

Model Code i
This page enables you ko select the computer code Far waur model ™
Installed Surface water model computer codes
Parent Model Parent Model Code
=
< Back | Mext = Cancel

In the window there is also an option for selecting a parent model. This is used when setting up a sub-model or
scenario based on a previously created model. For now this option is not used. Select next and finish to create
the model.

The SOBEK-CF model with the name Tutorial-Regional is now added to the project. The SOBEK-CF model
can be opened in several ways. One can open it by double-clicking at its location in the project tree of the
project-window or one can select 'Model - Open' in the main menu. The model is currently empty and contains
no datasets. In the next paragraphs we will show how to add the necessary datasets to define the Tutorial
model. We will start by setting up a discretisation dataset where the calculation grid is defined.
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7.3 Setting up a discretisation dataset (regional)

The SOBEK-CF calculation grid is set up in the following steps :

1. definition of the discretisation dataset
2. definition of the model boundary
3. definition of the model attributes (grid parameters)

When the discretisation dataset, model boundary and model attributes have been defined the grid can be
generated (final step).

7.3.1 Step 1: Creating a discretisation dataset

The data for the generation of the network (calculation grid) is defined in the discretisation dataset. For the
discretisation of the Tutorial model we will use shape files for boundary, rivers and other model attributes (weirs,
laterals). All data used in this tutorial is available in the directory My Models\TutorialData\

First we add the discretisation dataset to the model by selecting 'Dataset - Add Dataset' from the main menu. A
pop up window will appear similar to that of adding a model. Again in the first window select 'Next' to continue.

Triwaco Integrated Modelling Environment - [Model: Tutorial-Regional]
o-l File Edit Wiew Model | Dataset | Tools  “Windows  Help

' D2 4 |® #dd dataset
Project Build
= B2 Tutorial-SOBEKCF

aenerake Refresh

Fun
View 3

Explare

%) Refresh FS

Properties Alk+Enker

In the second window one can choose the type of dataset. There are four types of datasets each with its own
characteristics and purpose:

e Discretisation: Defines the network or calculation grid (boundaries and model attributes)

e Design: Defines the conceptual model using GIS maps and tables.

e Simulation: Here is where the data from the conceptual model is linked to the calculation grid. The
model is now prepared to run with the modelcode.

e Scenario: Is similar to the simulation dataset. It is base upon the simulation dataset or another scenario
dataset. The dataset is created with parameters linked to the parent dataset. Only parameters that
need to be altered for that scenario have to be specified.

Each of these will be created in this tutorial with exception of the scenario dataset. In surface water modelling
the discretiosaint of a scenario is often different in comparsion to the discretisation of the reference model.
When defining a new discretisation one have to set up a new simulaiton dataset. So in surface water modelling
the simulation dataset is preferred in fovour of the scenario dataset. This will become clear in the rest of the
Tutorial. For now select 'Discretisation' and use the name Discr-regional for the dataset. Then select 'Next'.
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8| Mew Dataset -10| x|
Mew Dataset S
Select bype of dataset and enter a name Y

Installed Dataset Types

Discretisation Simulation Scenario

Dakasek name IDiscr-reginnaH

Locatian ID:'I,F‘ru:ujeu:I:en'l,?T1961_Triwan:u:uZIIIEIE'I,Tutu:uriaI'l,Tutu:uriaI-SOEEKCF'I,Tutu:uriaI-Regiu:una

< Back Mext = | Cancel

In the next window one may want to select a parent dataset. This is only of importance when a new grid is
created based on an existing discretisation dataset (like a sub-model or scenario). The nice thing about this
option is that a new model can be creating based on an existing conceptual model. We will show how this works
for a local study area in the XXX-part of this Tutortial. For now we are defining a regional discretisation dataset
and will not use a parent dataset; select 'Next'.

New Dataset

Associated Datasets
The following dataset are related

Parent Dataset

Discretization Dakaset j

T Dataset is bime dependent

™| Time discretisation is inhetited From parent dataset

< Back Mexk = Cancel

In the following window it is possible to change the appearing program options. These options describe for
example snapping distances for merging rivers and model attributes. In this Tutorial we will only use the default
options so select 'Next' to continue without changing the program options.

These program options can be changed at any time by selecting 'Dataset — Properties' and tab 'Options' for the
selected dataset.
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ol

Program Options e
Revigw ar change the program options here e

-

Options for Discretisation Program 'SonetcF'

Seckion | Option Yalue Description =
h MinCistInEnd n Snap distance f...
e arid MinDistInRi n Snap distance f... |

arid MergeRivers 0 O=no, 1l =ves

arid TolRivMerge n Snap distance f...

imwid Tolsabal 10 Tolarareo For o hl

Advanced. .. |
< Back | Mext = I Cancel |

The next window is used to define parameters for the specified dataset. In the figure below the parameters for
model boundary, rivers, calculation grid density, fixed calculation points and lateral discharge points are shown:
BND = model boundary

REACH =rivers

CALCPNTDENS = density of the calculation grid

FIXEDCALCPNT = fixed calculation points

LATDISPNT = lateral discharge points

=

Parameters e
The Following parameters will be generated Y
Type | Mame Default Descripkion 1=
w BMD 0 boundary palyg. ..
I Grid REACH 1] CF reach .
Grid CALCPMTDENS 0 F calculation p...
Grid FIXECCALCPMT 1] CF fixed caloulat...
| Grid LATDISPMT a F lateral dischr;lll
4 3

Reset |
= Back I Mexk = I Cancel |

Usually there is no need to make changes to the specified parameters, so select 'Next' and after that 'Finish'.
Now the dataset is created and appears as part of the model. We will show you in the next paragraphs how to
remove, use and add parameters to the dataset.

The screen shot below shows all parameters for defining a discretisation dataset that can be used to set up a
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SOBEK-CF surface water model. Currently all parameters have a bad status (red colour), in our case meaning
the parameter maps still have to be defined as we show in the next paragraph.

Tutorial-Regional.Discr-regional
QF &R

Parameter | Type | Description | Input | walue | Field | Allocator | Defaul: | Dataset

0 REACH Grid CF reach Wector map REACH REACH Tone

i] Discr-regional

0 CALCPMTDENS  Grid CF calculation p..,  Yector map CALCPMTDENS CALCPMTDEMNS Tone 0 Discr-regional
“ FIAELCALCPMT Grid CF fixed calculat, .. Wector map FIXEDCALCPMT FIXEDCALCPNT Mone i] Discr-regional
0 LATDISPNT Grid CF lateral discha...  Wector map LATDISPMT LATDISPMT Tone i] Discr-regional
0 MEASPMT Grid CF measuremen...  Weckor map MEASPMT MEASPMT Mone 1] Discr-regional
0 PROFPMT aarid CF profile point Wector map PROFPMT PROFPMT Tone 0 Discr-regional
“ g&gz::izzz: Grid Modes for conne...  Wector map RRCOMMNECTION,,  RRCOMMECTIOL..,  Mone i] Discr-regional
OCENODE Grid Modes for conne...  Wector map RRCOMMECTIO.,.  RRCOMMECTIO...  Mane i] Discr-regional

0 BOUNDARYPHT arid CF Boundary Mode  Yector map BOUNDARYPMT BOUMDARYPRT Tone 0 Discr-regional
“ WEIR, Grid CF weir Wector map WEIR WEIR Mone ] Discr-regional
0 CULYERT Grid CF culwert Wector map CIULYERT CULYERT Tone i] Discr-regional
0 PLIMP aarid CF pump Wector map PLIMP PLIMP Tone 0 Discr-regional
“ UNIYERSALWETF Grid CF Universal weir | Yector map UNIVERSALWEIR  UMIVERSALWEIR  Mone 0 Discr-regional
0 BRIDGE Grid CF Bridge Wector map BRIDGE BRIDIGE Tone i] Discr-regional
0 QRIFICE darid CF rifice Wector map ORIFICE ORIFICE Tone 0 Discr-regional

7.3.2 Step 2: Defining the model boundary (define a vector map)

A boundary or any map (rivers, weirs, etc.) can directly be defined in Triwaco from several file formats (see
text box), like a shape file set up in ArcView or ArcGIS, Maplnfo or any other GIS software. For the model
boundary we use a shape file generated in ArcView. How to define parameters directly from the different file
formats will be explained in other steps of creating the calculation grid and design dataset for the model.

OpenGIS in Triwaco
For definition of parameter the modelling environment follows the specifications provided by the Open GIS
Consortium (OpenGIS or Open GeoSpatial) using the Open Source Geospatioal Data Abstraction Library (GDAL).

The implementation of GDAL into our software opens the world of all sorts of data file formats that can directly can be
read by the modelling environment. It can handle almost all known GIS formats (and the Dutch standards like Aquo,
INTWIS and IRIS). The list of supported formats is ever growing, a selection:

* Raster maps (over 64 formats ; Idrisi, ESRI grids, Erdas, ...)

* Vector maps (over 16 format ; ESRI-shape, MaplInfo, AutoCAD, ...)

* Data bases such as Oracle, MySQL en Access;

* Other well known formats such as Excel, txt en csv.

* Data processing in the modelling environment using expressions and Spatial Queries

Data files in one of these formats can be used as model input without any conversion prior to use in the modelling
environment. The modelling environment also supports the conversion of model results to several data file formats

Select the parameter BND (model boundary) and open a context menu (right-click mouse) and select
'Properties'. The parameter properties window has two tabs, General and Input. The General tab gives general
information which is also shown in the dataset. For now you can leave this tab as it is. Note that the Status of
the parameters says the parameter does not exist.
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Tutorial-Regional.Discr-regional

QA
Parameter | Type | Description | Input | Field | allocator | Defaul: | Dataset
Edit
0 R/ h Vector map REACH REACH Mone 0 Discr-regional
&) Add Parameter Ins
0 J ulation p...  Veckor map CALCPNTDEMNS CALCPMTDEMNS Mone u] Discr-regional
Wigw
0 F H calculat...  Yeckor map FIXEDCALCPNT FIXEDCALCPNT Hone 0 Discr-regional
Explore
0 L al discha,., Yector map LATDISPMT LATDISPMT Mone 0 Discr-regional
@ Clean suremen...  Yeckar map MEASPMT MEASPNT Mane ] Discr-regional
(T Allocate lepaint  Vector map FROFPHT FROFPHT Mene 0 Discr-regional
(T} E Biuild or conne... Vector map RRCONMECTIO,.. RROONMECTIOL..  Mone 0 Discr-regional
(T 2 Modify or conne... | Weckor map RRCONMECTIO... RRCONMECTIC...  Mone 0 Discr-regional
@ Bl % cut Chrl4 ndary Mode  Yeckor map BOUNDARYPNT BOUNDARYPNT Hone 0 Discr-regional
0 53 Copy ChHC Veckar map WEIR, WEIR, Mone u] Discr-regional
@ dJ a Delete ChrlDel erk Veckor map CULVERT CULVERT Mone u] Discr-regional
0 P 2 Paste Chrl4y P Veckar map PLMP PLMP Mone u] Discr-regional
@ u Rename Fz ersal weir  Vector map UMIVERSALWEIR.  UMIVERSALWEIR  Mone u] Discr-regional
0 B Select Al Chria, ge Veckar map ERIDGE ERIDGE Mone u] Discr-regional
@ g @ Refresh S e Veckor map ORIFICE ORIFICE Mone u] Discr-regional

Propetties Alk+Enter

EE] Parameter Properties il

General I |t |

Marme IBND Type IGriu:I j

Dezcription  |boundary polygon at which model i clipped

[ ripuit Il'-.-"El:tDr Map j Y alue IBND
Allocator INl:une j Cptions I
Modified —|08,12/2008 14:55:50

Status The File
[ %ProjectentaT 1367 _Triwaco20084T utonials T utarial-5 OBEE.CFAT utarial-FegionalDis

Cloze
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Select the tab 'Input’ and in the 'Type of Input' pull down menu choose 'Vector Map' for defining a shape-file.
Then use the 'Browse' button to select the boundary of the regional model (bound-regional.shp) in the
directory /My models/TutorialData/Modeldata/. After selecting the right shape-file it is obvious that the fields
'Filename' 'Datasource’ and 'Layer' are automatically filled. The fields Filename and Datasource will now be
the same as shown in the figure. Select from the pull down menus of the fields 'lds' and 'Values' the attribute
ID. Notice that this attribute is a field from the selected shape file bound-regional.shp. Leave the field 'Filter'
empty en click 'Close’.

Parameter Properties 5I

General  nput |

Type of Input j
Cnnstan_t

Filename E xpression Browze |
Mane

[ atazource Raster map Join |
Takble

Layer Refresh |

Ids | =] showtabe |

Walues |EMD =]

Filer |

Laak ir: ID Modeldata j Q ? | FF

brd-points.shp
bound_local. shp
bound_regional. shp
cal-points, shp
laterals.shp Type: SHP File

Date Modified: 08/12/2008 14:40
Size: 396 bytes

Open I

Cancel

File name: Ibound_reginnal.shp

Led L
&\_

Files of type: I ESRI Shapefiles [*.shp]
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Parameter Properties EI

General  [nput |

Type of Input I"-.-"eu:tu:-r map j

Filenare ID:'&F‘rniecten'&ET1 961 _Triwaco20034T utorial\Modeldatahbound_reg Browse |

Datazource ID:'xF'r-:uieu:ten'xST'I 961_Trwaco20084T utonalsModeldatahbound_reg Join |

Layer Ibnund_regiu:unal j Fefrezh |

Ids [iD | | Show table |
Walues IID j

Filter |

Cloze |

Note that the status bullet in the dataset for the boundary parameter is now green. You can check to see if the
files are stored in the right directory (the name of which must be the same as the name of the grid dataset).
Select and open the context menu for the parameter BND (Right hand mouse button) select 'Explore’. The
windows explorer is opened in the directory where the file should be located.

7.3.3 Step 3: definition of the model attributes (grid parameters)

As mentioned before we can define parameters directly from several file formats (see text box), like a shape file
set up in ArcView or ArcGIS, Maplinfo or any other GIS software. In this Tutorial we will define all grid
parameters directly using a shape file which is provided in the directory My Models\TutorialData\Modeldata\.
There is no need for copying the files in this directory to the project. You could even leave it there for use in a
GIS project in the same time.

In the same manner as the definition of the model boundary we will define the location and source data of all
parameters. Use the figure and information below to define all parameters.

REACH: rivers (My Models\TutorialData\Geodata\rivers.shp)

WEIR: weirs (My Models\TutorialData\Geodata\weirs.shp)

PROFPNT: profile points (My Models\TutorialData\Geodata\profile-points.shp)

LATDISPNT: lateral discharge points (My Models\TutorialData\Modeldata\laterals.shp)
FIXEDCALCPNT: fixed calculation points (My Models\TutorialData\Modeldata\cal-points.shp)
BOUNDARYPNT: boundary points (My Models\TutorialData\Modeldata\bnd-points.shp)

The remaining parameters will not be used in this Tutorial model and should therefore be set on 'None' in the

input information. After defining all parameters the discretisation dataset is finished and should look like the
dataset in the figure below.
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Tutorial-Regional.Discr-regional

QF 2R

| Type

Parameter

@ END

| Crescripkion |

Input

| walue | Field

| allocator

Mone

| Default

| [rakaset

(% REACH Grid
(% CALCPMTDENS | Grid
% FIXEDCALCPNT Grid

(& LATDISPNT  Grid
(& MEASPNT Grid
(& PROFPNT rid
RRCONMECTION
OCFERANCH "
RRCONMECTION
OCFNODE i
(& BOUNDARYPNT Grid
(& WEIR rid
(% CULYERT Erid
& PuMP rid
(% UNIVERSALWELF Grid
() ERIDGE arid
(& ORIFICE Erid

boundary pokeg. ..
CF reach

F calculstion p...
CF fixed calculat, .
F lateral discha...
CF measuremen. ..
F profile point
Modes for conne, ..
Modes for conne. ..
CF Boundary MNode
CF wieir

CF culvert

CF pump

CF Universal weir
F Eridge

F Crifice

Weckar map
Mone
Weckar map
Weckor map
Maone
Weckor map
Maone
Mone
Weckar map
Weckor map
Mone
Mone
Mone
Mone

Mone

bound_regional
river IC_SCEEK
Mone
cal-poinks 1ID_SCEEK
laterals ID_SCEEE
Mone
profile-paints ID_SCEEE
Mone
Mone
bnd-points 1ID_SCEBEK
weir ID_SOBEK
Mone

Mone

Mone

Mone

Mone

Maone
Mone
Maone
Mone
Maone
Mone
Maone
Mone
Maone
Mone
Mone
Mone
Mone
Mone

Mone

o o oo o o o o o o o o o o o O

Discr-regional
Discr-regional
Discr-regional
Discr-regional
Discr-regional
Discr-regional
Discr-regional
Discr-regional
Discr-regional
Discr-regional
Discr-regional
Discr-regional
Discr-regional
Discr-regional

Discr-regional

7.3.4 Generating the calculation grid (river network)

Now all data is entered (all status bullets are green), the grid can be generated. This is done in two steps. First
the grid input file is generated after which the grid is created. To generate the grid input file: 'Dataset -
Generate'. This will create the input file for the grid generator. Triwaco will show in the Jobs pane (if not
available do so by 'View - Jobs' the progress of generating the grid input file. In the Output pane the log of the
grind generator is shown.

a

: [

=1 [ Tutorial-SOBEKCF

File  Edit

= d

Yiew

Dataset | Parameter  Tools  Windows — Help

Tutorial-Region

o8

Bild
Generate
Explore |Generate the input For
FERL:Y
B Run Type
View | rid
Properties  Alk4+Enter tarid

riwaco Integrated Modelling Environment - [Dataset:Tutorial-Regional.Discr-regional]

! ninnal Discr-regional
the model code

Q CALCPNTDENS  Grid
@ FIREDCALCPNT | Grid

(% LATDISPHT  carid
(% MEASPNT Grid
(% PROFPNT Grid

| Description

boundary palyg...

Freach

CF calculation p...
(ZF fixed calculat, ..
(F lateral discha. ..

CF measuremen. ..

(ZF profile poink

| Input

Yecko

Weckar
Mone
Weckar
Weckar
Mane

Weckar

To create the grid: 'Dataset - Run' Again information is provided in the Jobs and Output pane. When an error
occurs this is mentioned in the job pane or an error message may appear due to incorrect input. To find out
where it went wrong look into the log file. To view the log file: 'Dataset - View — Print'. To view the resulting grid:
'‘Dataset — View - Output'.
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Triwaco Integrated Modelling Environment - [Dataset:Tutorial-Regional.Discr-regional]

ool File Edt Wiew | Dataset | Parameter Toolks  ‘Windows  Help

NEH Buid

P penerate egional. Discr-regional

=1 G5 Tutorialk-50BEKCF Explore A|®
=+ TutoriakRegion|T5 |
»| Run || Type | Description | Triput
Wiew k boundary pakeg.., | Vector
Properties  Alt+Enker Grid (F reach Vectarr
@- CALCPNTDENS  Grid CF calculation p,.,  Mone
@- FIXEDCALCPMT Grid CF fixed calculat...  Vectorr
@- LATDISPNT arid CF lateral discha,., Veckarr
@- MEASPNT arid CF measuremen..,  None
@- PROFPNT iarid F profile point Weckor r
lobs [ A
Johb I Path I Arguments I Status I Started I Elapsed I Skapped I
QENS0ni, Bxe C:\Program Files\R... D:\Projectent... Comple...  15:18 0.203s 15:18
SonehiCF C:\Program Files\R... . Comple...  15:18 0.125s 15:185

n',9T1961_Triwaco2008" Tutorial' Tutorial-SOBEKCF Tutorial-Regional' Discr-regionalgrid.teo] =18 x|
Y File View ime  Window Help -8 x|
= T e A e e A =R
Bourdary
Profile points
v
Boundary points
L}
T B
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7.4 Setting up design dataset, the conceptual model set up

The conceptual model is defined in the Design data set. This data set contains the input parameters needed
to run the model. The data in this data set is independent from the grid and consists of data like vector maps
(ArcGIS, mapinfo), raster files, excel sheets, etc. The characteristics of each parameter are entered using
maps which may contain point values, polygons, lines or constants or a combination. The parameters may
also depend on each other using expressions. The default length and time units are meters and days.

7.4.1 Creating a Design data set

Go back a higher level to the level of the model Tutorial-Regional. This can be achieved by double clicking on
it in the project tree or by opening the context menu of the model Tutorial-Regional and selecting 'Open'. The
Design data set is created by: 'Dataset - Add Dataset' or selecting 'Add Dataset' from the context menu (right
click in the project-tree). A pop up window will appear the same as when we created the discretisation data
set. Again in the first window select next to continue. In the second window one can choose the type of dataset.
This time we select 'Design’, name it Design1 (default name) and select 'Next'.

Triwaco Integrated Modelling Enyvironment - [Dataset:Tutorial-Regional.Discr-regional]

ol Fle Edit Yiew Dataset  Parameter Tools  Windows  Help

iNDSH
Tutorial-Regional.Discr-regional
EIE‘__.]TutDriaI-SOBEKCF Q4 DLR®
EB Tutarial-Regional

i Ype | Descriptian | Inpuk
E Discr-regions Cpen

|@ Add Dataset

rid CF reach Wector i
Refresh Add Dataset
34 Refres =its CF calculation p...  Mone

Properties Alk+Enter

boundary polvg... | Wector

- frid CF fixed calculat...  ector m
Mew Dataset =10 x|

Mew Dataset S
Select bype of dataset and enter a name "“-.-u\
Installed Dataset Tvpes

Discretisation Simulation Scenatio
Dataset name IDesignl
Locatian ID:'I,F‘ru::jecten'l,QTl?ﬁ1_TriwaEDEIIIIZIEE'I,TutDriaI'I,TutDriaI-SOEEKCF'I,TutDriaI-RegiDna

< Back | Mext = Zancel

The following window that appears is for the definition of program options. In this window one can change
parameters which describe the properties of water and the environment (gravitational constant and density of
water). There is no reason to change these parameters so we will keep the default settings, click 'Next'.

In the following window all parameters that are added to the design dataset are shown. More experienced users
can add and remove parameters to specify the model. For now we want to add the default parameters so there
is no need to make changes, click 'Next' and 'Finish'.
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New Dataset -0l =| o [=]
Program Options Parameters
: ) Pt
Review or change the program options here The following parameters will be generated N
Model code 'SobekCF'
] ‘ Type Marme Default Description =
Section Option Walue Description ~
2 2 » ~ § boundary _TY o Grid-data: type ...
3 g 9,51
— Boundary boundary_FORM |0 Grid-data: O=co...
CF Parameters Theta 0.55
Boundary boundary_WALUE |0 Grid-data: const...
CF Parameters Psi 05
Boundary boundary _TF 1] Grid-data: Table...
CF Parameters Rho 1000
- Boundary boundary TP 1] Grid-data: Use T.., T
CED F, Dal 1 4 I I »

Advanced.., | Reset |
< Back | Next = I Cancel | < Back | Mexk = I Cancel |

Triwaco Integrated Modelling Environment - [Dataset:Tutorial-Regional.Designl ]

o-l File Edit Wiew Dataset Parameter Tools  windows  Help

=
Tutorial-Regional.Designi
El E_:; TukoriakSOBEKCE Y
= B Tutorial-Regional
E i ional Parameter | Type | Description | Input | value | Allocator | Default | Dataset
iscr-regional
J 1‘ boundary Ty Grid-data boundary_TY E g 0 Designl
Qj boundary_FORM Grid-data; 0=co... Vector map boundary_FORM  boundary FORM  Sobado 1] Designi
“ boundary _WaLU Grid-data: const...  Veckor map boundary _WALUE  boundary MALUE  Sobado a Designl
@ boundary _TF arid-data: Table.., ‘ector map boundary_TF boundary_TF Sobado a Designl
& boundary_TP Grid-data: Use ... Weckor map boundary_TP boundary_TP Sobado 0 Designl
boundary _timet. . .
@ s Def-data: kable ...  Table boundary_timet, ..  boundary_timet... SobTab 1] Designl
(& boundary_hqtat Def-data: kable .. Table boundary_hgtab.., boundary_hgtab... SobTab ] Designl
& bedfriction_MF  River Grid-data: main ... Weckor map bedfriction_MF bedfriction_MF Sobado 3 Designl
[T] BediTiction_MTQ River Grid-data: const...  Yeckar map bedfriction_MTC...  bedfriction_MTC...  Sobada 33 Designl
QLHI‘E tion_MR.C
nfuglc ont River Grid-data: const...  eckor map bedfriction_MRC... bedfriction_MRC... Sobado 33 Designl
ﬁj bedfriction_SF  River Grid-data; groun...  Vector map bedfriction_SF bedfriction_SF Sobado 3 Designi
;fﬂlglctlon_STCI River Grid-data: const...  Wector map bedfriction_STC.., bedfrickion_STC..,  Sobado 50 Designl
u EEEIEICUOH*SRC River Grid-data; const...  Yector map bedfriction_3RC...  bedfriction_SRC...  Sobado 50 Designi
& initialbranch_MNM River Grid-data: name Weckor map initialbranch_kmM initialbranch_MM Sobado a Designl
Q’ initialbranch_CI  River Grid-data: carrie... Yector map initialbranch_CI initialbranch_CI Sobado 1] Designl
(1] I\T:I[‘illléranCh—Q— River Grid-data: value...  Yeckor map initialbranch_G_... initialbranch_G ... Sobada 1} Designl
“ initialbranch_TY River Grid-data: type ... Wector map initialbranch_TY initialbranch_TY Sobado 1] Designl
[T] :ﬁnﬂl_ttlaébranch_LVL River Grid-data: value...  VYeckar map initialbranch_LYL... initialbranch_LYL... Sobada 1} Designl
” skruckure_MM - Structure Grid-data: name...  Yeckor map skruckure_MM skruckure_M Sobado a Designl
Qj struckure DD Skruckure Grid-data; id of £...  Yector map structure_DD structure_DD Sobado 1] Designi
U struckure_CA Structure Grid-data: indica,.. Yector map skruckure_CA skruckure_CA, Sobado -1 Designl
“ structure_CJ  Structure Grid-data; contr...  Yector map structure_C1 structure_C1 Sobado -1 Designi
@ controltime_MM - Structure Def-data: name ...  Yector map conkroltime_MM controltime_MM SobDef a Designl
“ controltime_AC  Structure Def-data: Contr...  Wector map controltime_acC controltime_AC SobDef 1] Designi
& controltime_CA  Structure Def-data: cantr...  Weckar map contraltime_CA contraltime_CA SobDef 1} Designl
“ controltime_CF  Structure Def-data: contr...  ector map controltime_CF controltime_CF SobDef 1 Designi
@ controlime_BL  Structurs Def-data: interp... Weckar map contraltime_BL contraltime_BL SobDef 1} Designl
;mntrnlatlme_tat Skruckure Def-data: kable ... Table controletime_ta...  controletime_ta...  SobTab a Designl
F\‘fntrolhydraullc_ Struckure Def-data: name ... Vector map controlhwdraulic...  controlhwdraulic,.. | SobDef 1] Designi
Eralhydr aulic,
ccon + Skructure Def-data: contr..,  Weckor map controlhyedraulic, .. controlhydraulic,,, | SobDef a Designl
Eralhydraulic,
cAon Structure Def-data; contr...  Yeckor map controlhydradlic,.,  controlhydraulic,.. | SobDef ] Designl
Erolhydraulic,
[T Tk - Ghyuch e Defedata: contr...  Varkor man conralbedranlic . controlbudralic nhlef 1 Desion
Inherited | Parameters | Boundary | River | Struckure | Weir | Orifice | Pump | Cubvert | Universal weir | Bridge | Lateral discharge point | Profile | Connection point

The design data set Design1 is now created and filled with the parameters (see figure above). Each SOBEK-CF
model is different and uses different kinds of river, boundary and structure definitions. Therefore different
TRIWACO parameters are needed to define the model. For this Tutorial model it is already know which
parameters should be used and which can be deleted. We will define them step-by-step in the following
paragrapahs but for now we need to delete all parameters. Select all, open the context menu (right click) and
select 'Delete’ and in the pop up window 'Remove’'.
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Triwaco Integrated Modelling Environment - [Dataset:Tutorial-Regional.Designi]
ol File Edit Miew Datasst  Parameter  Tools  Windows  Help

B

Project

“ | Tutorial-Regional.Designl
£l [ Tutorial-SOBEKCF TR

B Tutorial-Regional
E I Parameter | Type
Discr-tegional T. boundar g |

Designl
ﬂ * boundar] B

0 Add Parameter

\ Description | Drataset

il Ailem e

| Input | Walue | Field | Allocator

| Default

T' boundar]
M boundar
T boundar]
& F::lurn Bl Clean

@ boundar Allocate
M becricti Euild

T e-lru:.l Modify

View

Explore

Cut Chrly
Copy Chrl+C

Delete Chrl+Del U= ction_STC... |bedfriction_STC...

Paste Chrl+y
Rename F2
Select All Chrl+a
Refresh F5
Propetties Alk+Enter

3[3[3[0[3[3[3[3[3[3[3[3[3[3[3[3[3[3[3]3

-~ U] oy o e Def-ria : i | cartr Al 1
Inherited Bnundary River | structure | wieir | Qrifice | Pump | Culvert | Universal weir | Bridge | Lateral discharge point | Profile | Connection point

Within this design data set all parameter information is stored. In other words this data set is your meta
database for maps which are independent from the modelling grid. For definition of parameter the modelling
environment follows the specifications provided by the Open GIS Consortium (OpenGIS or Open GeoSpatial)
using the Open Source Geospatioal Data Abstraction Library (GDAL). The implementation of GDAL into our
software opens the world of all sorts of data file formats that can directly can be read by the modelling
environment. It can handle almost all known GIS formats (and the Dutch standards like Aquo, INTWIS and
IRIS). The list of supported formats is ever growing, a selection:

* Raster maps (over 64 formats ; Idrisi, ESRI grids, Erdas, ...)

* Vector maps (over 16 format ; ESRI-shape, Maplinfo, AutoCAD, ...)

* Data bases such as Oracle, MySQL en Access;

* Other well known formats such as Excel, txt en csv.

* Data processing in the modelling environment using expressions and Spatial Queries

Data files in one of these formats can be used as model input without any conversion prior to use in the modelling
environment.

The design dataset is now empty and will be filled with parameters that define the Tutorial model. Parameters
in Triwaco can be divided in different types, accordingly to the type of structure, network-point or attribute in
SOBEK-CF.

The parameters for this Tutorial model can be divided in 5 types:

* River: parameters defining river properties (e.g. friction)

e Profile: parameters defining the dimensions of the river

« Boundary points: parameters defining the model boundary conditions
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« Lateral discharge points: parameters defining lateral discharge properties
*  Weirs: parameters defining weir properties

It is important to notice that these 5 types are specifically for this Tutorial model. In a different model also other
structures can be used in the model for example culverts, controllers, orifices, etc. Successively other
parameters and parameter-types should be defined. All parameters that are selected in the parameter.xls
spreadsheet (program file). This spreadsheet should be used to understand the link between Triwaco and
SOBEK but may not be changed.

For the Tutorial model we will now show how and which parameters must be added to the design dataset. After
that we give a step-by-step description of the parameters definition.

7.4.2 Adding the parameters of the Tutorial model to the design dataset

The design dataset is empty so we will add the necessary parameters to the dataset. Make sure the Design1
dataset is activated and open the context window (right click) in the list window. Select the option 'Add
parameter' and a new window will appear. For now we will only fill in the name and type of all parameters and

define it later.

@ Triwaco Integrated Modelling Environment - [Dataset:Tutorial-Regional.Designl]

o' File Edit View Dataset  Parameter Tools  ‘Windows  Help

HAR="

Tutorial-Regional.Designl
= @TutnriaI—SOBEKCF @ |$ | & EEQ g |®

E||E| Tukorial-Fegional

Parameter | Type | Description | Input | value | Field

o Designl

Edit
Add Parameter

View

Explare

Clean
Allocate
Build
Madify

Cut Chrl-i
Copy Chrl4+C
Delete Chr4-Del
Paste Chrly

Renarme Fz

Select Al ChrlHa
Refresh FS

Properties Alt+Enker
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[ New Parameter o [m] ] B New Parameter - 101 x|
General _0_ | General _0_ |
Enter general information about the parameter to create v Enter general information about the parameter to create v |

“—2 “—d
Marme IParaml Dataset |Design1 j Mame Ibedfriction_MF Dataset IDesignl j
Description IParaml Description Ibedfriction_MF
Type Iunknown - Allocator IConstant j Type IRiver vl Allocator IConstant j
Input ICDnstant v Yalue ID Input IConstant VI Walue |D|
< Back: | Next = I Cancel < Back Mext > Cancel

@ Triwaco Integrated Modelling Environment - [Dataset:Tutorial-Regional.Designl]

ool File Edt ‘iew Dataset Parameter  Tools  Windows  Help

== |

=1 [5 Tutorial-SOBEKCF
E'B Tutorial-Regional
= - Discr-regional

- -- Designl

| Description | Tnput | llacator | Defaul | Datasat

For the Tutorial model we will use a total of 19 parameters (see below):

bedfriction_ MF type: river
bedfriction_MTCPVALUE type: river
bedfriction_ MRCPVALUE type: river
initialbranch_TY type: river
initialbranch_LVLLVALUE type: river

boundary TY type: boundary point
boundary FORM type: boundary point
boundary_ID type: boundary point
boundary_hgtables type: boundary point
profile_TY type: profile

profyz_ NM type: profile
profyz_tables type: profile
weir_NM type: weir

weir_CL type: weir

weir_CW type: weir

weir RT type: weir
lateralflbr_ID type: lateral
lateralflor DCLT type: lateral
lateralflbr_tables type: lateral

Add these parameters to the design dataset and make sure that he name and type of the parameter is defined.
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Tutorial-Regional.Designil
Q7 4 B@EQ

Farameker | Type

o] bedFriction_MF

@- bedfriciton_MTCPWALLE — River

@ bedfriciton_MRCPYALJE — River

@- initialbranch_T Riwer

@ initialbranch_LYLLWALLIE  River

@- boundary_TY Boundary poink

@ boundary_FORM Boundary point

@- boundary_ID Boundary poink

@ boundary_hgtables Boundary poink

& profile_Ty Profile

@ prafyz_e Prafile

@- profyz_tables Profile

@ wieir MM Weir

(& weir_CL Wiy

@ weir_Ch Weir

@- weir_RT Weir

@ lakeralflbr _ID Lateral discharge point
@- lateralflbr_DCLT Lateral discharge poink
@ lateralflbr_tables Lateral discharge poink

The parameters are automatically sorted per type (see figure below). It is possible to select only the parameters
defining a special type by clicking on the tab of for example 'River'. In the tab 'Parameters' all parameters of the
dataset are listed (like figure above). The tab 'Inherited' shows all listed parameters that are inherited from a
parent dataset. This dataset has been set up without a parent dataset so the list of inherited parameters is
empty.

Inherited River Boundary point | Profile | Weir | Lateral discharge point

7.4.3 Input of parameters Profile type

In this paragraph we define the parameters for the profile points. Three parameters have been added to the
dataset: profile_TY, profyz_NM and profyz_tables. These parameters describe the SOBEK-CF profile point with
a y-z cross section definition.

With the parameter prof_TY one can define the type of the cross section definition. This parameter can have
several value which represent different types of cross section definitions. In this case we use the value 10 for a
y-z cross section definition. So open the context menu (right click on the parameter profile_TY) and select the
tab 'Input' of the pop up window. Choose 'Constant' from the pull down menu of the field "Type of Input’ and fill in
10 in the 'Value' field.
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Tutorial-Regional.Designl
QF 4 BE

Parameter | Type | Description | Input | &llocator | Default | pataset

@ profile_Tv prafile_TY Constant

& profyz [% Parameter Properties x| o et

@ profyz_tabh 0 Designl
General  Input |

Type of [nput ICDnstant j

Yalue |1E|

Cloze

The parameter profyz_NM links a ID (name) to a y-z cross section definition. We have used a shape-file with
profile points in the discretisation dataset. Per profile point a ID has been defined and we will use the same ID's
for the cross section definition.

Open the context menu of the parameter profyz_NM (right click) and select the function 'Properties'. In the pop
up window choose the tab 'Input' and select the input type 'Vector map'. Next browse for the shape-file prof-
points.shp in the directory XXX. The field for Filename, Datasource and Layer are automatically filled in. The
fields Ids and Values must link to the attribue ID_SOBEK in the shape-file. Now there is a link between the ID of
the profile point at the network (discritsation dataset) and the name (ID) of the cross section definition. Click on
'Close' to exit the input screen.

The final step in defining this parameter is to change its allocator. This should be done in the column 'Allocator'
of the parameter in the list window. Use the allocator 'Sobado' which is being used for shape-files and vector
maps.

7 Surface water-23



Royal Haskoning Triwaco User's Manual

Q|4 @A @
Patametet | Type | Description | Input | Yalue | Field | Bllocator | Default | Dataset
@ prafile _T Profile: profile_TY Constant 1a Constank 10 Designi

profyz_HM Constant

ek F=hblae v ~Film reaFim F=klae Pt NN in} constant D Designl
[ Parameter Properties x|

General  Input |

Type of Input I\u‘ector map j

Filename |D:\Proieclen\9T‘I 961_Triwaco2 0084 T utanialhG eodatasprofile-paints Browse |
Datazource |D:\Pmiecten'\9T‘I 961_Triwaco2 0085 T utorialyGeodatahprofile-points Jain |

Layer Iprofile-points j Refresh |
Ids [Io_soBEeK =l Showtablel

Yalues |ID_SDBEK =l

Filter J

Tutorial-Regional.Designl

QX %R e

Parameter | Type | Description | Input | walue | Field | Allocator | Defaul: | Datasst

Profile profile_TY Constant 10 Constant 10 Designi

rofyz_ T Vectar map profile-paints ID_SCEEE Constant

@ profyz_tables | Profile profyz_tables Constant Designil

Now we have define the y-z cross section profile definition (see figures below). This is executed by the
parameter profyz_tables. We have the profile definitions of the four profiles of the Tutorial model listed in a
excel workbook (profile.xIs) in directory XXX. Open the context menu (right click) of the parameter profyz_tables
and select 'Properties'. In the pop up window select the tab 'Input' and use the input type Table'. In the
appeared field 'Provider' select 'Microsoft Excel' because we have the profile definitions in an excel
spreadsheet. 'Connect' the right data source by browsing for the location (XXX)of the file profile.xls.

In the field "Table' one can select the right worksheet. Use the pull down menu to choose the Tutorial'
worksheet. Now it is possible to look at the connected table by 'Show table' function. The table has three
columns ID_SOBEK, Y and Z. The first column is necessary for identifying the profile definition and link it to the
discretisation. Therefore select 'ID_SOBEK' from the pull down menu next to the Ids field. The Value field
cannot be defined using the pull down menu because we have to declare two columns, namely Y and Z.
Therefore fill in 'Y,Z" manually.

The final step for this parameter definition is to define its allocator. Allocation is translating parameter values
defined by maps or tables to a calculation grid and is carried out by allocators. Allocation is the spatial or temporal
interpolation or up/down scaling. Transformation to model parameter input is, usually, in the triwaco file format
(.ado or .adx). The reason for using this standard file format is that data can easily be exchanged between
models, all tools and processors can access it, automatic calibration tools will always work with any model, etc.
Also very important is that all transformed input data can be visualised with the built in viewers.
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Close the input window en use the Allocator column in the List window. Make sure you set the allocator of the

parameter profyz_tables to 'SobTab'.

Tutorial-Regional.Designl

Q@B |@

| Parameter | Type | Description | Input | value | Field | allocator | Defaul: | Dataset
@ profile_T Profile profile_T¥ Conskant 10 Constant 10 Designl
@ profyz_MM Profile profyz_MM Weckor map profile-points ID_SOBEK Sobado i} Designl

{ es Conskant

% Parameter Properties

General Input I

Type of Input j

Canstant

. 4E i
Provider Mi Nxﬂ:ssmn

R aster ma

Datazource  [D: Conkect. .. |
Table ™ Jain |

Ids =] Show Table |
Walues Iplofyz_tables j Refrezh |

Filker |
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Tutorial-R
Q¥R ®

| Parameter | Tvpe | Description | Tnput | walue | Field | allocatar | Default | Dataset
@ profile_T¥ Profile prafile_TY Constant 10 Constant 10 Designl
@ profyz_NM Profile profwz_rr Weckor map profile-points ID_SOBEK Sobado i} Designl

Parameter Properties

General  Input |

Type of Input ITabIe

Provider

MyS0L
Datasource (g ok Acosss Connect... |
Table M don__|
L5V Fil
Ids oA Show Table |

ODBC —
Yalues Oledb Refresh |

Filter

Tutorial-Regional.Designl

Q4R

Parameter | Type | Description | Input | value | Fiald | allacator | Default | Dataset
@ profile_T¥ Profile profile_T¥ Constant 1 Constant 10 Designl
@ profyz_NM Frofile profyz_NM ‘eckar map profile-points ID_SOBEK Sobado [1} Designl

Table

ﬁl Parameter Properties

General  Input I FE

osoft Excel Connec

Tyvpe of Input ITab\e

‘Workbook
Provider IMichsull Excel ﬂ I
Dtssourss [D7\Projestersa1 1361_Triwasa2008WT uloriah T wariskSDBEKCFAT utor IP e
Table Iprulyzﬁlables ﬂ Join | Connection Sking

lds | =] show Tatle | |Driver={Micrazoft Excel Driver [ uls]}
Walues Iprolyz_lables j Refresh |

Fiter |
Look in: IE}Gendala j Q |j B

File name: Iprufile-yz.xls j Open I
ﬂ Cancel |
Z

Files of type: IExce\ files [*.uls]

Inherited | Parameters ‘ River‘ Boundary poink m Weirl Lateral discharge point
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Tutorial-Regional.Designl

Q4 RB®
Parameter | Tvpe | Description | Input | walue | Field | Allocator | Default | pataset
@ profile_T¥ Prafile profile_TY Constank 10 Constant 10 Designl

Designl

‘ector map profile-paints 10 _SOBEK

@ profyz_RM Profile profyz_MM

rameter Properties
General Input |
rosoft Excel Connection x|

Type of Input ITabIe j
‘workbook

el IMicrosoft Evcel ﬂ ID:\Proiecten\Sﬂ851_Triwac02008\Tutolial\Gendata\pmfile

Password
Datesource D \ProjecternaT 1961 T fiwaco200B\T toriah T Utoria-SOBEKCFAT utar |
Table Iprufyz_lables j Join | Connection String
1ds I j Chow Table | |Driver={MicrosoftExce\Driver [ lz)t:dbg=D:\Projectent 3T 1961_Triwaca200
Walues Iprofyz_tables j Refresh |
Fiter |
Ok Cancel |
A
Eose_l_

Tutorial-Regional.Designl
< G A

Parameter | Tvpe | Description | Input | walus | Field | allocator | Default | Dataset
@ profile_TY Profile profile_TY Constant 10 Constant 10 Designl
@ profyz_MM Prafile profyz_MmM Yeckar map profile-paints ID_SOBEK Sobada i] Designl

@ Parameter Properties

General  Ihput |

Tupe of Inpt ITabIe

Provider IMicmsofl Eucel

Datazource ID:\Proieclen\ST‘l 951_Trivaco20084T utorial\G eadatatprofile-yz.xls Connect... |
Juain |

Show Table |
Refrezh |
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Tutorial-Regional.Designl
H<l: AR N -9
| Parameter | Type | Description | Input | value | Field | Allocatar | Default | Datasst

@ profile_TY Profile profile_TY Constant 10 Constant 10 Designl
() profyz_HM 1D_SOBEK

Sobado Designl

Profile profyz_HM Wector map profile-points

Table

@ Parameter Properties

e 1 | 10 x

4 b

Tutorial$

Type of Input ITabIs j ID_SOBEK | v 7

: ) 2.5
Provider IMlclUsUFt Excel j — prof_Tutorialdl = 1S
D atagource |D:\Proiectem\9T1 9E1_Triwaco2008\TutorialG endatat\profile-yz. 1ls Connect... prof_Tutarislal 10 21,501
Table |Tuloria\$ j Jain | prof_Tutorialol 16,99825 25,5

Ids I ﬂ Show Table prof_Tutorialoz 1] 24,5
prof_Tutorialoz 7 20,5
Walues Iplufyz_lables j Refresh
10 20,501

prof_Tutorialoz

I I prof_TutorizlDz | 16.99825 24.5
prof_Tutorialds 1] 23,5
prof_Tutorialds 7 19.5
prof_Tutorialds 10 19,501
prof_Tutorialds 16,99825 235
prof_Tukorialod a 2.5
prof_Tukorialod 7 18.5
Close prof_Tukorialo4 10 18,501
nrof Tuborialnd 1699820 g

Tutorial-Regional.Designi

@7 4R e

Parameter | Type | Description | Input | value | Field | allocator | Default | Dataset
@ prafile_TY Prafile profile_TY¥ Constant 10 Canstant 10 Designi
@ profyz_Rr Profile profyz_HmM ‘eckor map profile-points 10 _SCEBEK Sobado i} Designl

Tk | CE
ﬂgparameter Properties il

General  Input I

Type of Input ITabIe -

=
=

Provider IMicrosoft Excel

-
Datazource ID: WProjectent3T1961_Trivwaco20084T utonalG endatahprofile-yz. «le Connect... |

Tabls [ Tutorial$ =l Jain |
Ids |ID_SDBEK x| Show Table |
Iﬁ J Refresh |

1D _SOBEEK.

-
-
-

z
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Tuteorial-Regional.Designl

Qf ¢ B@Ee

| Parameter | Type | Descripkion | Input | walue | Field | allocator | Defaul | Dataset
@ profile_Ty Profile profile_Tv Conskank 10 Conskank 10 Designl
@ profyz_hM Profile profyz_MM ‘ector map profile-points I0_SOBEK Sobado 1] Designi

.
ﬁ Parameter Properties ﬂ

General  Input I

Tuype of Input ITahIe

Provider IMicrosoﬂ Excel

Datasource ID: WProjectentaT 1961 _Triwaco20084T utorial\Geodatatprofile-yz. «lz Connect. ..

Table [ Tuterialg Jain

Ids IID_SDBEK |  Show Table

Walues IYZ - Refrezh

Filter |

Tutorial-Regional.Designl

1 AR TN

| Parameter | Type | Description | Input | walue | Field | allocator | Defaule | Dataset
@ profile_T¥ Prafile profile_Ty Canskant 10 Constant 10 Designil
@ profyz_MM Prafile prafyz_MNM Wector map profile-points ID_SOBEK Sobado i} Designi

The parameters for the profile points are finished and your List window screen (tab profile points) should be look
like the figure below.
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Tutorial-Regional.Designl

Q4R e

Parameter | Type | Description | Input | walue | Field | allocakor | Default | Dataset
@ profile_T¥ Profile profile_TY Constant 10 Constant 10 Designl
@ profyz_MNM Profile profyz_MM Wector map profile-points ID_SOBEK Sobado i} Designi

4

7.4.4 Input of remaining parameters

We show you how to change the input settings of parameters. From now on we expect you are able to change
the input of the parameters yourself.

Weirs in the Tutorial model will be defined by four parameters: weir_NM, weir_CL, weir_CW and weir_RT. The
first three parameters should be linked to the shapefile XXX weirs.shp. The parameter weir_NM should be
linked to ID_SOBEK (ID of weir), weir_CL must link tot the attribue CRESTLEVEL and weir_CW to
CRESTWIDTH. The parameter weir_RT defines the flow direction and the value of 0 represents flow possible in
both directions. Make sure all parameters are define as shown in the figure below.

Tutorial-Regional.Designl

QF 4B @

Parameter | Type | Description | Input | walue | Field | Allocator | Default | Dataset
@ weir MW WWeir it _MM Wector map weir ID_SOBEK Sobada 0 Desigrl
@ weir_CL Weir weir_CL Weckar map weir CRESTLEVEL Sobado u] Designl
@ weir _CW Weir weir _CW Weckar map weir CRESTWIDTH Sobado u] Designl

The parameters that define river properties represent friction of the riverbed and initial water depths.
Dimensions of the river have already been defined by the profile point parameters. Information about the
different parameters can be found in the parameter.xls spreadsheet. For now we only show you the input values
of the river parameters (see figure below).

Tutorial-Regional.Desighl

Q2 %A@

Parameter | Type | Description | Input | value | Field | allocator | Default | Dataset
@ bedfriction_MF River bedfriction_MF Constant 7 Constant 7 Designl
@ bedfriciton_MTCPYALUE Riwver bedFfriciton_MTC...  Yector map river FRIC_EB Sobado i} Designl
@ bedfriciton_MRCPYALUE River bedfriciton_MRC...  Yector map Fiver FRIC_EB Sobado i} Designl
@ initialbranch_TY Riwer initialbr a Constant Constant i} Designl

The figure below shows the parameters for the boundary points. The Tutorial model has one boundary point
with a Q-h relation. Make sure all parameters in the boundary point tab are defined as shown in the figure.
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Tutorial-Regional.Designl

€ N A WEER W)

Parameker | Type | Description | Input | walue | Field | allocator | Default | Dataset
@ boundary_T¥  Boundary p...  boundary_TY Constant 1 Conskant 1 Designi
@ boundary_FOREK Boundary p..,  boundary_FORM  Constant 4 Constant 4 Designl
@ boundary_ID  Boundary p...  boundary_ID Wector map brd-points ID_SCEEK Sobado 0 Designi

The lateral discharge points need three parameters in this Tutorial model. The discharge (time depended) is in
an excel spreadsheet.

Tutorial-Regional.Designl

Q4R @

Parameter | Type | Description | Input | walue | Field | allacator | Defaul: | Dataset
@ lateralflbr_ID  Lateral disc... lateralflbr_ID Wector map laterals 1ID_SOBEK Sobado i} Designi
@ lateralflbr_DCLT Lateral disc...  lateralflbr_DCLT Canskant 1 Constant 1 Designl

7.4.5 Overview of all parameters Tutorial model

All parameters of the Tutorial model have been defined. The list window (tab Parameters) should be look like
the figure below. Check all settings of the parameters to make sure the design dataset is without errors.

Tutorial-Regional. Designl

Q4@ (@

Parameter | Type | Description | Input | value | Field | allocator | Default | Dataset

i conskant C

@ bedfriciton_MTCPYALLE River bedfriciton_MTC,.,  Wector map tiver FRIC_BE Sobado i} Designl
@ bedfriciton_MRCPYALUE — River bedfriciton_MRC...  Wector map tiver FRIC_BE Sobado i} Designl
@ initialbranch_TY River initialbranch_T% Constant i} Constant i} Designl
@ initialbranch_LWLLYALLUE River initialbranch_LWL... Wector map tiver INI_WDEPTH Sobado i} Designl
@ boundary TV Eoundary point boundary Ty Constant 1 Constant 1 Designl
@ boundary_FORI Eoundary point boundary_FORM - Constant 4 Constant 4 Designl
@ baurdary_ID Boundaty point boundary_ID Weckor map brd-paints ID_SOBEK Sobado i} Designl
@ boundary_hqtables Boundary point boundary_hgtab... Table Tutarial$ h, G SobTab i} Designl
@ profile_T¥ Profile profile_T4 Conskant 10 Constant 10 Designl
@ profyz_NM Profile profyz_MM Wector map profile-points I0_SCOBEK Sobado i} Designi
@ profyz_tables Profile profyz_tables Table Tutarial$ ¥,Z SobTab i} Designl
@ weir_hM Weir wagir_MM Wector map weir 1D_SOBEK Sobado i} Designl
@ weir_CL Wieir weir _CL Weckar map weir CRESTLEVEL Sobado o Designl
@ weir_CW Weir eir _(ZW Weckar map weir CRESTWIDTH Sobado o Designl
@ weir_RT Wieir weir_RT Zonstankt o Zonstank o Designl
@ lateralflbr_IC Lateral discharge point  lateralflor_ID Weckor map laterals ID_SOBEK Sobado 0 Designl
@ lateralflbr_DCLT Lateral discharge point  lateralflor_DCLT Constant 1 Constant 1 Designl
@ lateralflbr_tables Lateral discharge point  lateralflor_tables  Table Tutorialf o,T,Q SobTab i} Designl
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7.5 Setting up a local model for the simulation

We have defined a regional discretisation set because database are often containing all information of a
catchment area. However we do not want to model a large catchment but just a small piece of the upstream
area. Therefore we have to define a second modelling level on which the local Tutorial model is based. First we
add a new Surface water model to the Tutorial-SOBEKCF project which we call Tutorial-Local.

ﬂ Triwaco Integrated Modelling Environment - [Projeckt: Tutorial-SOBEKCF]
o-l File  Edit  Yiew  Project Model  Tools  Windows  Help

NS

Project

Tutorial-SOBEKCF
— k| 43 Refresh

| Code | Gridder
SobekCF SonetCF

S 0t orial-SOBEKCE
EE Tutarial-Regio
@ Discr-regic|@ Add Model | -

- Designl | (&) Refresh

Properties Alt+Enter

Open

8 New Model O] x|
General Information ™
Select the bype of model to create and enter the name of the model K‘k

Installed Model Tvpes

. o TR e
u.:‘
Groundwater &N 3l Unsaturated  Linked model  Effect model  Rainfall-Ru...
rodel zone model rodel
Madel name ITutu:uriaI-Lu:n:aI
Location ID:'l,F‘ru:ujecten'l,‘BTl961_Triwau:-:uEIJEIB'I,Tutu:urial'I,TutnriaI-SOEEKCF'l,Tutu:uriaI-L-:u:aI
< Back. Mexk = Cancel
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In de model code window we now select a parent model, namely Tutorial-Regional. The local model will
become a sub-model of the regional model.

=

Model Code n
This page enables vou ko select the computer code For vour model H\H\
Installed Surface water model computer codes
SobekCF
Parent Model Parent Model Code
ukorial-Regional SobekF
Tutorial-Regional
< Back | Mext = Cancel

Triwaco Integrated Modelling Environment - [Project: Tutorial-SOBEKCF]
ol File Edit Miew  Project  Model  Tools  Windows  Help

@ % S 3 | &) Refresh

tadel i | Description | Parent | Madified

EB Tutorial-Regional
@ Discr-regional
; Designl

B Tukorial-Local

al

5 F SonetC] Su odel 0 219
TuterialLocal SobekCF Surface water model || TutoriaRegonal | 08/12/2008 16:25

After adding the model Tutorial-Local to the project tree a new discretisation dataset should be added to the
model (name it Discr-reference). Click 'Next' and in the Associated datasets window select 'Tutorial-
Regional.Discr-Regional' as parent dataset. All parameters and its definitions will be inherited in the local
discretisation. All other properties and settings remain the same as the default, so click 'Next' until the dataset is
added to the model Tutorial-Local.

Now check the tabs 'Parameters' and 'Inherited' and one will notice that the inherited parameters are the same
as defined in the Reigonal discretisation dataset. In the 'Parameter' tab some new parameters are listed but we
do not need these, so remove them.

We want to make two changes in the local schematization in comparison to the Regional dataset, namely a
different boundary and a difference in weir discretisation. Both these parameters are listed in the inherited tab
so select them and open the context menu (right click). Select 'Modify' and check the parameter tab. These two
parameters are now listed in the parameter tab and should be defined for the local discretisation.
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EH Triwaco Integrated Modelling Environment - [Model: Tutorial-Local]

ol File Edt Wiew Model Dataset  Tools  Windows  Help

0S|

Project * | Tutorial-Local
= [ Tutoriah-SOBEKCF Q| $ S B | @ Refresh

EI Tutorial-Regional —
E g Datazet | Type | Description | Model
; @ Discr-regional

I Designt

Open
|6 Add Dataset

& el Datese]

Properties Alt+Enter

(B New Dataset

Mew Dataset
Select bype of dataset and enter a name

Installed Dataset Types

- -

Design Discretisation Simulation Scenario

Datasel name IDiscr-reFerence

Location ID:'l,F'ru:ujeu:ten'l,L:JTl961_TriI.-'-.Iau:-:uZIIIIZIEi'I,TutDriaI'I,TutDriaI-SOBEKCF'l,Tutu:uriaI-L-:u:aI'l,Dif

= Back | Mexk = | Cancel

% New Dataset -0 x|

Associated Datasets
The following dataset are related

Parent Ciataset Tutorial-Regional, Discr -regional j
<none=
Bt wg=InFa= e = ==l T Ukorial-Regional. Discr-regional

Tukorial-Regional, Designi

™| Dataset is time dependent:

I Time discretisationis inferited From parent dataset

« Back Mexk = Zancel

7 Surface water-35



Royal Haskoning Triwaco User's Manual

-reference]

ol File Edit View Dataset  Parameter Tools  Windows Help

(0

Tutorial-Local.Discr-reference
< 25 A E=N W)

Parameter
@ sz

=1 2 Tutorisl-soBEKCF
E!-E Tutoria-Regional

Discr-regional

| Defaule | Dataset

| 1nput | allocatar

\ Description

| Type

boundary Vector map

@ REACH vl CFraach Vector map rivar 0 SO8ER Aone Diece-ragional

=] E Tutoria-Local

@
@ CALCPNTRENS | drid CF cafrulation p... | Aone Mione Afone I cr-regiona’
@ FRERCALCPNT i CF Fived calcwiaf... | Vecfor map calpoints 0 SO8ER Aone @ Diece-ragional
@ LA TSP i CF fateral discha... | Vector map faterals 0 SOGEK Aione & Liscr-regiona’
@ MEA ST fetied CF maasuremen... | Aione Aiona Adne a8 Diece-ragiona’
@ PROFPNT faroed CF profie poif Vector map proflle-points S SO8EK Adone & Dscr-regionad
:@ %ﬁ%ﬁz i Nooes for conne... | Aone Hione Afone Il Lecr-regiona’
@ DCANCDE vl Noder for conae... | Mone Niana Aone @ Liece-ragional
@ BOLNRAR VO i &F Boundary Mbal | Vector map bnatpoints 0 SOGEK Aione I Liscr-regiona’
@ WERR fated CF wiage Vector map miag 0 SOSER Adna a8 Diece-ragiona’
@ CLLVERT faroed CF cuvert None Mane Adone & Drcr-regionad
@ Fiimie fated CFpuma ANone Aiona Adna a8 Diece-ragiona’
@ CMIVERSAL WET Grid OF Liniversal wei | Mone Mane Adone & Drcr-regionad
@ srivas i CF Bridige None fione None a Dircr-regional
@ ORIFCE vl CF Cvifice None Niana Aone @ Diece-ragional

Inhetited

Inherited | Parameters | arid | arid |

aco Integrated Modelling Environment - [Dataset:Tutorial-Local.

ol File Edit View Dataset  Paramefer Tools  Windows  Help

Tutorial-Local. Discr-reference
=1 G2 TutoriakSOBEKCF Q® bR @
B- Tutorial-Regional —
E X i Farameter | Type | Description | Input: | walue | Field | Allocator | Default | Dataset
Discr-regional
-l Designl =
i E‘ Tuboria-Lotel & reacH Edit Vactor map _S05EK fone o Diser-ragional
s utarial-Local Y ~
. @ carconm| Q) Add Parameter Ing . | none Aione 9 Discr-regional
Disct-reference - )
@ Fpaepcad Wiew . | Vector map calpaints I SOEE fione g Dircr-regional
& iAo Explore . | vector map lateral I S08EK fione 8 Siscrregional
& reasenr Clean . | e Aane fione g Dircr-regional
@ FROFEAT Allacate lactar mag profita-gomis 3 SORET Nione a Ecr-regional
Fy R COMRIE . .

ocraRAnd Euild . | Aone Mtane Afane & Dirce-regional
- Jgg;qm | Madify .. | Aone Niong Aone & Dipcr-regional
-@ FOLAIDAR %l cu p—— fi= | Wector map bngtpoints 0 SOEEE Nione il LiFcr-regional
Q W ‘%'3 Copy Chrlee Vector map i A SRR Alane & LDipcr-ragional
Q CLEVERT @) Delete . Aione fione Nione il Lircr-regional
FLiMP pit! A Al & Dirce-ragional

_@ B Paste Chely e e e .
Q LR 54 — o AMone Mg Nione o Disce-regional
(V"3 ———| | Mone None fione o Discr-regional
@ orrrce || el i fiane fiane fione a Discr-regional

&) Refresh F&
Properties Al+Enter
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aco Integrated Modelling Environment - [Dataset: Tuto -reference]

ol File Edt Wew Dataset  Parameter Tools  ‘Windows  Help

_ Tutorial-Local. Discr-reference
=] @ Tukorial-SOBEKCF @ Ff | ¥ B @ |®
EB Tukorial-Regional - — -
i | Parameter | Tvpe | Description | Tnput | value | Field | allocator | Default | Dataset
Serregiena @ REACH G CF reach actor map ey JD SOBER Nane a Discy-regional
Designl
£ Torishloca & cacevipens | Gt CF calculbbion p... | Mione e Nione I Discr-regional
" @ FIEDCALCPNT Giidh OF fvedf calcwiab... | Wecfor map calpomnes D SOBEN Nane a Discy-regional
Discr-reference
@ wampmsr | Gt CF iateral discha... | Vector map iaterals ID_SOREK Nione I Discr-regional
@ MEASET G CF mearuwamean. .. | lione Aone Nane a Discy-regional
@ FROFPNT i OF profite point Vactor map profilepoints 10 S30EK Aione & Discr-regional
RRCOUMES TN
@ EEEBR d, ﬂ'%%-a. G Nogas for conna... | Aona ANone Nana a Disry-regonal
@ ACEnE i Noder for conne... | Aione Alone Alone & Discr-regional
& soLnpar R Gt CF Boundary fiode | Vactor map Bnd-points 10SORAK Nione a Derr-regional
Edit _ .
@ cuivsmr | a Derr-regional
0 add Parameter Ins .
@ PLpie Aione Alone Alone & Discr-regional
View
& wninersa Nione Afone Aane a Bicr-regional
Explore
@ BRIDGE a Aione Alone Alone & Discr-ragional
@ ORIFRCE Clean Nione Aione Nione Pl Lrcr-regiona

Allocate
Build
Modify

Chrl+

Cut

Chrl+C

Copy

Delete Crrl+Del

Chrl+y

Paste

Rename Fz

Select All Chrl+A

Refresh F5

Properties Alc+Enter

ool File Edt ‘iew Dataset Parameter  Tools  Windows  Help

== |

£l 55 Tutorial-SOBEKCF
E-B Tutorial-Regional
Discr-regional

QF A Q

Parameter | Tvpe | Description | Tnput i | llacator | Default | Datasat

bioun

Designl
= B Tutorial-Lacal
Discr-reference

0 WEIR Grid F weir Vector map WEIR. WEIR Mone 0 Discr-refere. ..

The boundary will be defined by a shape file bound_local.shp. This shape file is located in the directory XXX.
Make sure the input screen is like the figure below.
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Parameter Properties El

Gerneral Input |

Type of [nput I‘-.-’eu:tu:ur map j

Filename ID:'\F‘rDiectenHET'l 961_Triwaco20085T utonalthModeldatabbound_loc Browse |
Datazource ID:"-.F'rDiecten"uElﬁ 961 _Triwaco20084T utonalshModeldatabbound_loc Jain |

Layer Ibcuunu:l_lu:u:al j Refresh |

Ids [ | Showtable |
Walues IID j

Filter |

Cloze

For the weirs we use the same shape-file (weir.shp) but use a filter to select which weir is to be added in the
discretisation and which not. The filter is defined by two attributes in the shapefile, mod_ref and mod_scen. The
filter is binair, a zero (0) means not added to the discretisation and a one (1) means it should be added to the
discretisation. The filter are being used in the input screen of the weir discretisation parameter (see figure). In
the field filter one must fill in an logical expression like mod_ref=1 or mod_scen=1. It depends on the expression
used which weir is added to the model. The shape of the Tutorial has already a filter to seperate the refernec3e
fromn the scenario situation. Normally the user have to add filters to the shape files. In fact, modelling is done in
a GIS environment and not in the SOBEK interface. See the figures below how the use the filter of the weir in
the Tutorial model.
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¥ Triwaco Integrated Modelling Environment - [Dataset:Tutorial-Local
a) Fle Edt View Datasst Parameter Tools indaws  Help
(0 5
Tutorial-Local.Discr-reference
= @Tutune\-SO‘EEKCF ‘ I
Parameter | Type | Description | Input | Yalue | Field | Allocator | Default | Dataset
Discr-regional
& B Grid boundary palyg...  Yector map bound_local D None 0 Discr-refere...
Designi
g T S

& {=] Tutoria-Local
+[& Diser-reference

B Parameter Properties

General Input |

Type of Input  [Vector map

Flenams [0: Proicten\GT1961_T T shp Browse ol AT Ell=
4 b

Datasauce  |Di\Praiectert 3T 1961 _Tiiwaca2006h T toriah sadatawieishe Jain

i I _I Fr— D |ID_SOEEK CRESTLEVEL CRESTWIDTH MOD_REF MOD_SCEN

aper i v|  Refies

22.2 25 1 1
20.5 3 0 1

weir_Tutariaid]

Ids 1D_SOBEK | Showtable
|D_SOBEK |

Fileer |

weir_Tutariali2

Walues

Close

=] Triwaco Integrated Modelling Environmen

Local.Discr-reference]

o) File Edt Wiew Dataset  Parametsr  Tools  Windows  Help
D= d
Tutorial-Local. Discr-reference
e @Tautnna\rSO‘EEKCF ‘ R
a8
° Parameter | Type | Description | Input | Walue: | Field | Allocator | Default | Dataset
Diser-regional
& B Grid boundary polyg...  Vecter map bound_Jocal pis Mane 0 Discrerefere. .
esignl
=+ [=] TuteriakLocal
-{i Discr-reference [l Parameter Properties

General Input |

Typeoflnput  [Vectormap

Fileniame [D:Proiecten\aT 1961_Tinaco2008\T uloriahGeodalatwei.shp Biowse

Datasource  [D-\Projecter3T 1961_Trinaco2006\] uloriahGeodalabwei.shp Join

Layer [wei | Refresh B Attribute Toble

Ids ID_SOBEK | Shuwtab\el m

e ID_SOBEK = CRESTLEVEL CRESTWIDTH MOD_REF MOD_SCEN
Fier [mod_ref=1 22.2 25 1 1

Close.
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cr-reference]

ol File Edit Yiew Dataset  Parameter Tools  ‘Windows  Help

NS H

Tutorial-Local.Discr-reference

=1 G5 Tutorial-SOBEKCF T ER

EB Tutarial-Regional

i ional Parameter | Tvpe | Description | Input | walue | Field | allocator | Default | Dataset
isCr-regional =
9 @ BMNDY arid boundary polyg...  Yector map bound_local v} Mone [u] Discr-refere...
Designl
o

E-B Tutorial-Local
: a Discr-reference

=]

T Fie vew IR

EIFEE
Boundary

[V

Rivers

Weirs
IS
Fixed calculation |

Lateral discharge

Profile points
v

Boundary points
[
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7.6 Setting up a simulation data set (reference situation)

Up to now the parameter values are stored independently of the calculation grid in tables and maps. The
advantage is that the grid can be changed without a change of the original input. The original input is linked
(allocated) to the grid in a separate data set, the simulation dataset. This is done only for the conceptual model
(design dataset).

7.6.1 Creating a simulation data set for the reference situation

Open the context menu for the sub model Tutorial-Local by right clicking on it in the project-tree and select 'Add
Dataset'.

ﬂ Triwaco Integrated Modelling Environment - [Dataset:Tutorial-Local.Discr-reference]

o-l File Edit Wiew Dataset  Parameter Tools  Windows  Help

N EH

Tutorial-Local.Discr-reference
A< N B BN =YY

Parameter

= [ Tutoriak-SOBEKCF
EI{E' Tutorial-Regional

@ Discr-regional
Designl

| Inpuk

| Description

| Type
boundary polyg... | Wector map

Vector map

Open
|6 add Dataset

@ Add Dakaset

Properties Alt+Enter

A pop up window will appear the same as when we created the discretisation data set. Again in the first window
select next to continue. In the second window one can choose the type of dataset. Select 'Simulation' and
change the name to 'Sim-reference' and select 'Next'.

¥ New Dataset 10l =]
New Dataset e
Select type of dataset and enter & name H\"’"\
Installed Cataset Tvpes
Ciesign Discretisation Simulation Scenatio
Dataset name |Sim-referenu:e
Location |D:'|,Projecten'l,9T1961_Triwau:02DI:IB'I,Tutu:uriaI'l,TuI:nrial-SOBEKCF'I,Tutu:uriaI-Lu:u:aI'l,Sir
< Back Mext = Cancel |
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The Simulation set combines the conceptual model (Design dataset) with a calculation grid of the local
schematization (Discretisation Local dataset) to create a local model (Simulation Local dataset) to run with the
specified model code. In the following window that appears the conceptual model (Design dataset) is selected
as the Parent dataset as well as the calculation grid of the reference discretisaton (Discr-reference dataset) as
the Discretisation dataset. Note that this means you can easily create an alternative grid and create a new
simulation dataset (thus a model) based upon the same conceptual model and visa versa.

¢ Note that the datasets are defined as [Model name].[Dataset name], so here for the Parent Dataset
Tutorial-Regional.Design1.

Select next and find yourself in the same properties window when defining the design dataset. Leave everything

as it is. All information was inherited from the Design dataset. Select the 'Next' button and 'Finish' the dataset
wizard.

New Dataset -0 x|
Associated Datasets "
The following dataset are related g\ﬂ

Parent Datasek Tutorial-Regional, Design 1

[
Discretization Dataset | Tukorial-Local Discr-reference j

Tutorial-R.egional Discr-regional
o Tutorial-Local. Discr-referance
™ Dataset is time dependen

I | Time discretisation is inferited Fram parent datasek

< Back Mext = Zancel

You are now back in the list of datasets in the model Tutorial-Local. Note that the dataset Simulation has a red
status indicator. Open the dataset Sim-reference. You will automatically will be directed in the Inherited tab.
Since the parameters are shown in a a different font (italic) than what you have seen before. The reason for
this is that it is immediately clear that you are dealing with inherited parameters. Also notice that all status
indicators are red which means they either need to be updated or allocation is not carried out yet.
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@ Triwaco Integrated Modelling Environment - [Dataset:Tutorial-Local.5im-reference]

ol File Edit Yiew Dataset  Parameter Tools  Windows  Help

NS HE

Tutorial-Local.Sim-reference
A< e A ey

= [ Tutorial-sOBEKCF
E--E Tutorial-Regional

Parameter | Type | Description | Allocator | Default | Dataset

g E Tutorish-Local . Egg%i;::—f;i Rivar Dagficfon MTC... | Veckor map ey FRIC_BR Snbada a Dasignl
Discr-reference MuE River bedficiton MRE... | Vector map siver FRIC_BR Sobady & Lesignl
0 initiathranch T Rivar instiathranch_ TY Constant a Coanstant a Lasignt

1 j;fz’;bfanch_[ " Rivar inatranch L. | Vector map siver T WRERTH Sobady & Lenignl

0 boundary TY | Soundary p... | boundary Y Constant i Constant i Lesignt

0 Boundary FORE Boundary p... | boundary FORN | Consfant 4 Coanstant 4 Dasignl

0 boundary 7| Soundary p... | boundary I Vector mag bngtpoints 12 508K Sobady Il Designl

0 Boundary Agtal Soundary o... | boundary_hgtah... | Table Tuatowials nG SnhTah a Lasignt

0 profile TY Frofie profie T¥ Constant g Congtant ia Lenignl

0 orofre_ i Frofie orofyr At ector map orofite-popis 0 SOSER Spbado Il Lesignt

0 profyr_ fables | Frofiis profpr fables Tabie Tutorial ¥r SnbTab a Dasignl

0 i A Wi el A Vector map e 13 505K Sobady & Designl

0 wiads Cf I wage CF Vectar map sage CRESTEVEL Snbada a Lasignt

0 i O Wi wal CW Vector map wel CRESTWIRTH Sobady & Lesignl

0 wed KT e wei A7 Constant @ Congtant 0 Lesinl

0 fateralfby 0| Laferafdiec... | laferalibe 2 Vecfor map latarale I SO5ER Snbada a Dasignl

0 fateratfbe DO T fateraldiec... | lateraliber DCET Constant i Constant i Lesignt

0 fateralfiby_fabie fafarafdiee,.. | faferalibe fablas | Table Tustowialy ong SnbTab a Lasign

Inherited | Parameters | River | Bioundary poink | Profile | weir | Lateral discharge point |

In the parameter tab new parameters have been added to the dataset. For the Tutorial model we do not need
these new parameters, so select all and 'Delete’ them.
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Triwaco Integrated Modelling Environment - [Dataset:Tutorial-Local.5im-reference]

ol File Edit Miew Dataset  Paramster Tools  Windows  Help

R= |
A 2| Tutorial-Local.Sim-reference
=1 B2 Tutorial-s0BEKCE A %R
=- Tutarial-Regional
B g. Parameter | Type | Description | Tnput | value | Field | &llocator | Default | Dataset
E Discr-regional mrad | | A LUE | Sobad
A o u Sobado
15 Designt Edit
=] E Tutorial-Local §  Add Parameter

[ Discr-reference = _ - View

E Sim-reference Explare

Clean
Allocate
Euild
Modify

Cut Chrl+x
Copy Chr+C

Delete Chrl+Del

Paste Chrl+y
Rename F2
Select Al Chrl-A
Refresh F5

7.6.2 Allocating the entire dataset and making all parameters up-to-date (Build)

Since modelling is a process of entering data, calibration adapting and changing maps and parameters keeping
track of all changes made is difficult. Triwaco already provides a lot of useful information via the status indicator
and dependencies. However with a lot of data you want as quickly as possible allocate all necessary
parameters to do another simulation. For this there is the option 'Build'. This option checks the status of all
parameters in the dataset and allocates them if necessary. It will also check the dependencies of parameters
and will in order of dependencies allocate them. So with one push of the button the entire dataset is up to date.

You may test this option even though all parameters at the moment are up to date. From the pull down menu
'Dataset' select 'Build'. The building process starts. In the Jobs pane you will see the progress. In the Output
pane information is provided for each parameter. If one of the parameters fails the reason for this is given,so
the appropriate action can be taken.

There is always a change of error in the model input files (.ado) even though the status indicator may be green.
It is therefore recommended to check all the allocated data (adore files) before running a simulation. One can
easily check the outcome of the allocation by looking at the summary of the parameter in Triwaco. Select the
parameter and open the 'Properties Window'. You will now see that next to General and Input tab an
additional tab is present, Output. Go to this tab to look at the allocated data.
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Triwaco Integrated Modelling Environment - [Dataset:Tutorial-Local.Sim-reference]

o= File Edit View | Dataset | Parameter Tools  Windows  Help
DS HE | Buid |
Project Generate
Make all parameters up-to-date
= [ Tutorial-soBEKCE Explore A ®
=-[+] Tutarial-Region
) g. =y Run Type | Description |
; E Discr-reqior View 5 X .
E Designi o
i Rivar aafitan MrC...
E|" Tukarial-Loo Properties Alt+Enter 1,
“ ALLE - Rivar hadfricton MEC...
@ ndabranch_ TV River initialbranch_TY
ﬂfﬁf’ﬂnm—f ! Rivar intiateanch LM ...

ij houndsey 7Y | Sowndaey o... | boundary T

@ Howndaer SORE Sowndary g, | bowndare SO
iﬁ boundsry 2| Bowndary ... | bowndary 2

ﬁj Houndsey Agtal foundary o... | bowndary Agiab...
@ mafla Y Frafife oraffe Y

s - P - - P

Additionally it is important to check the model within the SOBEK interface with the tools 'Validate network' and
'Check Flow model'. This is possible when the SOBEK-files have been copied in the designated case (after
executed 'Run’ ; see paragraph XXX).

7.6.3 Generating the SOBEK-CF model-files (Generate)

When all parameters are allocated to the calculation grid and checked, the model is ready for the first simulation
run. The first thing that has to be done is to convert all parameters now in the standard Triwaco file format into
modelinput files for the model code as well as creating other input files to run the simulation with the specified
modelcode, in this case SOBEK-CF.

Triwaco Integrated Modelling Enyvironment - [Dataset:Tutorial-Local.Sim-reference]

ool File Edit View | Dataset | Parameter Tools  Windows  Help

NEH Build

Generate |

cal.Sim-reference

= E:j Tutorial-SOBEKCF E"iéenerate the input For the madel code )
B Tutorial-Regiond (e pun Type

E Discr-regior Wiew »

iE Designt

Tutarial-Log

| Descripkion

Properties &le+Enter River bedfiinton MIC...

E Discr-referance ] P River bedfritton_MEC...
Sim-reference & ntabranch TY River indabeanch T
ﬁéﬁéﬁfﬂﬂm—ﬁ g FRivar intiathranch L.,

@ foundary Y| Soundary o... | bouwndary 7Y
@- Boundary FORE Boundary o... | bowndary SORM
@ boundary 0| Bowndary g... | Bowndary 0

L hoisncdaee hakal Besdae n hnssndame hoatah

In the Simulation dataset select 'Dataset - Generate', which creates the input files for the SOBEK-CF model
code, based on the parameters defined in the dataset.
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7.6.4 Copy SOBEK-files for simulation (Run)

To start the simulation first the created SOBEK-files must be copied to the designated SOBEK project and
case. This is done by selecting 'Dataset - Run'.

Triwaco Integrated Modelling Environment - [Dataset:Tutorial-Local.Sim-reference]

ol File Edit  Wiew | Dataset | Parameter Tools  Windows  Help
‘0Bl Build
Project Generate ]
s acal.5im-reference
= '17_.; Sorial-SOBEKCF Explore (@ | @
(S Tukorial-R.egion 1
) . |-i'J Run | Tvpe | Description
@ Dlscr-region Vie“l : . badfeiction M=
E Designt Execute the dataset’'s model code —
E‘EI Tutorial-Lad Propetkies  Alk+Enter l River bedfiton MIC...
E Discr-referance @ P Rivear hedficton MRC...

a Simeref srence & intiabranch TY River siabranch_ ¥
wrtratbranch f . o

E Discr-scenario A Hiver indvalranch L1,
E Si-scenatio & boundary TY | Boundary p... |boundary TY

@ boundary AR Soundaey o...

Boundary SORM

@ Doungary 2| foungarw ... | bauwadarn: 0
@ Doundary hgéal foundary p... | bowdar hgfab. ..
s Transfer Sobek network /data-files - |O] |
[TUTORIAL It v| Froject

j Caze

Tutorial - reference
Tutarial - zoenario

I..HDiscr-reference

A pop up window is opened where one can choose the right SOBEK-project and SOBEK-case. Select the
SOBEK-project TUTORIAL.lit and case Tutorial — reference. Notice that this SOBEK project should exist (as
dummy-project, with dummy cases) on the C:\SOBEK directory. For this tutorial the SOBEK-project and cases
have already been made, so you only have to copy it to the right SOBEK directory.
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7.7 Setting up a Scenario (scenario situation)

In most cases a surface water model or any other model is used to predict consequences of changes made to
the water system. These changes usually concern only a few model parameters. Scenario's in surface water
model result often in a change in network and therefore a new discretisation must be set up. Consequently,
when a new discretisation is set up, a new simulation dataset has to be defined. In TRIWACO it is not possible
to define a scenario dataset without defining a simulation dataset first. Therefore in surface water modellering
we choose to use a new discretisation dataset combined with a simulation dataset to define a scenario model.
In this paragraph we show how to add a new weir to the schematisation.

7.7.1 Creating a scenario dataset
Go back a higher level to the level of the model Tutorial-Local. This can be achieved by double clicking on it in
the project tree or by opening the context menu of the model Tutorial-Local and selecting 'Open'.

New Dataset - O] x|
New Dataset S
Select bype of dataset and enter a name Y

Installed Dataset Twpes

e
' ! —
I 4

Design Discretisakion Sirmulation Scenario

Dataset name IDiscr-scenariD

Locatian ID:'l,Prn:njecten'l,'?JTl'S'Eu1_Triwan:n:-2IZIIZIE='|,TuI:n:nriaI'I,TuI:DriaI-SOEEKCF'I,TutDriaI-Ln:u:aI'l,Dif

+ Back Mext = Zancel

The new discretisation data set is created by: 'Dataset’,’Add Dataset'. A pop up window will appear the same as
when we created the other datasets. Again in the first window select next to continue. In the second window one
can choose the type of dataset. Select Discretisation and name it 'Discr-scenario’ and select 'Next'.

In the following window that appears select Tutorial-Regional.Discr-regional as the Parent dataset.
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=

Associated Datasets
The following dataset are relaked

Farent Cakaset Tutorial-Regional Disce-regional j

“nones

Byl W = = ol T1ikorial-Reqional. Discr-regional
Tutarial-Regional . Designl
Tukorial-Local, Discr-reference

[T Dataset s time dependent

™ Time discretisation is inherited From patent dataset

< Back Mext = Cancel

Select next and find yourself in the same properties window when defining the other discretisation datasets.
Leave everything as it is. All information was inherited from the Simulation dataset. Select next and finish.

@ Triwaco Integrated Modelling Environment - [Dataset:Tutorial-Local.Discr-scenario]

o) File Edt Wew Dataset Parameter  Tools  ‘Windows  Help
DS H
Tutorial-Local.Discr-scenario
=1 G2 Tuterisl-50BEKCF QD% DB

I‘;! E Tutaria-Regional

X X | Description | Input | Allocatar | Default | Dataset
Discr-regional 5

: Designl
EIB Tukarial-Local
: @ Discr-reference

Weckar map Discr-scenario

: Sim-reference
[ Discr-scenario

Two parameters in the discretisation dataset have to be modified. The boundary has to be defined on a local
scale and the weirs need to be filtered for the scenario discretisation as we have seen in chapter XXX.
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—iofx]

-

® Triwaco Integrated Modelling Environment - [Dataset:Tutorial-Local.Discr-scenario]

o) Fle Edt View Dataset Parameter Tools ‘Windows  Help

ap=1"|

Tutorial-Local.Discr-scenario

= %Tauluna\VEOIBEKCF ‘ Q%@ @
B . ‘ Parameter Trvee [Descrpton [ nput Tvale TFeld T Allocater etk TDataset
rerregona PES Grid boundary polyg...  Vector map bound_jocal o] None [} Discr-scenatio
one

(P P o
5] Tutorichlocal T O x|

Discr-referency
Sim-reference
Discr-scenario

General Input |

Typeofnput  [vector map |

Filenamne [D:\ProjectemT1961_Trinaco2008\T wtorial\ Gesdataweir she Browse
Datasource  [D:\Projecter\9T 1961_Triwaco2ODB\T Ltorial Geodata\wiei shp Join
Layer [wei = Refiesh

Ids ID_S0BEK. =] Shon table
Values ID_SOBEK =

Fiiter [mod_scen=1

Job Path brguments Stotus | Started Elapsed | Stopped
gensani.exe. CiProgram Files\R...  DriProjectent...  Comple.. 16:05 0.390s 16:05
SonetCF CiProgram Files\R... . Comple... 1605 0.281s 16:05

Sohek-RR part done

Done 4
#start] (1) (@ 15 > (O] inbox - Microsoft Outieok | () Di\ProjectentsTi961_Tri.. | i 2008-12-08_164344.pna...|[ 3 Triwaco Integrated M. 5] Lren_req.ds @ ‘ 7 [« Herd®my w0

7.7.2 The discretisation of the scenario model

Build' and 'Generate' the network and look at the the result ('Dataset' — View-output). Notice that a new weir has
been added to the network. Now we will create a new simulation dataset. It is not neccesary to create a design
dataset, because we can inherit all parameter definitions from the Regional design dataset. So, add a new
dataset to the project-tree. Choose a simulation dataset and name it 'Sim-scenario'.
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JREIE
JETEY

f [ 14115205 | 3147720

Mew Dataset =10 x|
New Dataset Sk
Select bype of dataset and enter a name -,.(k
Installed Dataset Tvpes

- E
De=ign Discretisation Simulation Scenario

Dataset name ISim-scenariD

Location ID:'l,Pru:ujecten'l,'?JTl'?JEu1_Triwau:u:-2IZIIIIB'I,TuI:|:| i ial- ial-l ocaltSir
Marne of the rodel to create

+ Back | Mext = | Zancel |

Select the Tutorial-Regional.Design1' as the Parent dataset and the 'Tutoral-Local.Discr-scenario’ for the desired
scenario network. Select 'Next' a couple of times and the scenario simulation dataset will be added to the project-
tree. Open the parameter window by double clicking it in the project tree. The necessary parameters have been
inherited from the design dataset (tab inherited) and again a large number of additional parameters have been
added to the dataset (tab parameter). These additional parameters should be deleted.
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I

Associated Datasets
The following dataset are related

Parent Dataset Tutarial-Regional Designl j

Discretization Dataset | Tukorial-Local Discr-scenario j

Tukarial-R.egional Discr-reqgional
Tukorial-Local, Discr-reference

[T Dataset is time dep

™| Time discretisation is inherited From parent dataset

< Back Mext Zancel

aco Integrated Modell

ool File Edit ‘iew Dataset  Parameter Tools  Windows  Help

A=~

=1 G5 Tutorial-soBEKCE Q¥ ®m|@®

[=l-{* | Tutorial-Regional
B X i Farameter | Tvpe | Description | Tnput | value | Field | Allocator
Discr-regional Py ] X
P boundar
W} Designt Edit

E-B Tutorial-Local 0 Add Parameter
- E Discr-reference
-~ Smereference
= Q Discr-scenatio

| Dataset
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a,
)

£

bound

View
Explore

Clean
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Euild
Modify

Cut Chrl+x
Chrl+C

) Delete Chrl+Del
Paske Chrl+

Rename F2
Select All Chrl+a

& Refresh F5

controlk
Properties Ale+Enter controkin

DD D DD D DD DD DD DD DD

DD DD DD DD DD B DD

T - hre Def-data: bable . n oo .|t il
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@ Triwaco Integrated Modelling Environment - [Dataset:Tutorial-Local. Sim-scenario]

o File Edit Wiew Dataset  Parameter Tools  Windows  Help

=N |
Tutorial-Local.Sim-scenario
= @ Tutorial-S0BEKCF @ [f ‘ ¥ Ea@ | ®
E.B Tukarial-Regienal Farameter | Tvpe | Description | Tnput | value | Field | allocator | Default | Dataset
- - Discr-regional ; = . ] P ;
B ?jts;gr;tmcal . %z;%;i::—gi Rivar Dedfrifon MTC... | Vecfor map sy FRIC_B3 Snbado 30
. _ Discr-reference e = River Dedfitton MRC,.. | Mecfor map e FRIC B85 Sobado 30
. _ Smereference @ @b’a&bﬁaﬂ(ﬁ_}? Rivar itiabranch_TY Constant a Consfant a
. . Discr-scenatio : ﬂﬁrﬂ(ﬁ_ﬁw River stralbranch_ £V, | Vector mag river S WP T Sobadt I
- n Sim-sCenatio @ Doundary TY | Soungary p... | doundary TY Constant I Constant i
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@ Doungary 10| Soungary o... | boundary i liactor map Bng-poines 0 SOSER Sabago Il
@ boundary_Agtal Boundary p... | boundary hgtab... | Table Tutoriald i Nel SphTab &
@ orofie_ Y Frofite orofie Y Constant i Constant i
@ prafyz A Frofia prafyz A Vector map Profle-painte I SORER Sobady a2 Designi
@ orofyz fabies | Frofile orofyz fabies Tabie Tustoriald nE SobTab I Designi’
@ Mg AT e Mg AT Vactor map i I S0BER Sobado a2 Degigni
@ el G Wei el G Vector mag wei CRESTEEVEL Sobady & Designi
@ wiag CWO [Liere wiag CWO liactor map i CRESTWIDTH Sabado @ Degigni
@ wed AT i wed AT Constant & Consfant & Desjgnl
@ fateraliby S0 | faterafdiec... | fateralfibr 1D liactor map fatarate 0 SOSER Sabac Il Degigni
@ dateralflbr DCLT Lateral divc... | fateralflbr DCIT | Consfané I Constant i Designi
@ fateralilbr_fabie {ateraldiec... |fateralibr fables | Table Tustorald ong SobTab & Designi’
Parameters | River | Boundary paint [ profite | weir | Lateral discharge paint |

All parameters are ready because they have already been defined in the design dataset. Build and generate
the simulation dataset and the model is ready to run. To run the simulation choose 'Dataset’,'Run'. A
simulation window is opened showing the link to the SOBEK-model. Make sure that the SOBEK-model is
already on your hard disk. The SOBEK-model need to be ready up until 'schematisaion’ (its colour should be
yellow). Select the right case 'Tutorial — scenario’ and choose 'Run'’. All files are being copied to the SOBEK
case and now you can open the model with the SOBEK interface and run the simulation.

s Transfer Sobek network /data-files -10] x|

|TLITIIIF|I.-“-‘«L.Iit ~|  Praisct

j Caze

Tutarial - reference
Tutarial - soenario

|.."'.D [EC-ECERaro
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