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Transformation Module Configuration (New Version)

The Transformation module is a general-purpose module that allows for generic transformation and manipulation of time series data. The module may be
configured to provide for simple arithmetic manipulation, time interval transformation, shifting the series in time etc, as well as for applying specific hydro-
meteorological transformations such as stage discharge relationships etc.
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An improvement version of the FEWS Transformation Module is currently under construction. The new version is much more easy to configure than the
old version. The new version uses a new schema for configuration, also several new transformations are added.

Configuration

When available as configuration on the file system, the name of an XML file for configuring an instance of the transformation module called for example
TransformHBV_Inputs may be:

TransformHBV_Inputs 1.00 default.xml.

TransformHBV_Inputs = File name for the TransformHBV_Inputs configuration.
1.00 Version number

default Flag to indicate the version is the default configuration (otherwise omitted).

The configuration for the transformation module consists of two parts: transformation configuration files in the Config/ModuleConfigFiles directory and
coefficient set configuration files in the Config/CoefficientSetsFiles directory.

In a transformation configuration file one or more transformations can be configured. Some transformations require coefficient sets in which given
coefficients are defined. For a given transformation that requires a coefficient set there are different ways of defining the coefficient set in the configuration.
One way is to specify an embedded coefficient set in the transformation configuration itself. Another way is to put a reference in the transformation
configuration. This reference consists of the name of a separate coefficient set configuration file and the id of a coefficient set in that file.

Both the transformations and coefficient sets can be configured to be time dependent. This can be used for instance to define a given coefficient value to
be 3 from 1 January 2008 to 1 January 2009, and to be 4 from 1 January 2009 onwards. This can be done by defining multiple periodCoefficientSets, each
one with a different period, as in the following xml example.

<peri odCoef fi ci ent Set >
<peri od>
<startDateTi me date="2008-01-01" time="00:00: 00"/>
<endDat eTi ne dat e="2009-01-01" ti me="00: 00: 00"/ >
</ peri od>
<structure>
<punpFi xedDi schar ge>
<di schar ge>3</ di schar ge>
</ punpFi xedDi schar ge>
</structure>
</ peri odCoef fi ci ent Set >
<peri odCoef fi ci ent Set >
<peri od>
<val i dAft er Dat eTi ne dat e="2009-01-01"/>
</ peri od>
<structure>
<punpFi xedDi schar ge>
<di schar ge>4</ di schar ge>
</ punpFi xedDi schar ge>
</structure>
</ peri odCoef fi ci ent Set >

If a date is specified without a time, then the time is assumed to be 00:00:00, so <validAfterDateTime date="2009-01-01"/> is the same as
<validAfterDateTime date="2009-01-01" time="00:00:00"/>. To specify dates and times in a particular time zone use the optional time zone element at the
beginning of a transformations or a coefficient sets configuration file, e.g. <timeZone>GMT+5:00</timeZone>. Then all dates and times in that
configuration file are in the defined time zone. If no time zone is defined, then dates and times are in GMT. Note: 2008-06-20 11:33:00 in time zone
GMT+5:00 is physically the same time as 2008-06-20 06:33:00 in GMT.

If for a given transformation there are different coefficientSets configured for different periods in time, then the following rule is used. The start of a period is
always inclusive. The end of a period is exclusive if another period follows without a gap in between, otherwise the end of the period is inclusive. If for
example there are three periodCoefficientSets defined (A, B and C), each with a different period, as in the following xml example. Then at 2002-01-01 00:
00:00 periodCoefficientSet A is valid. At 2003-01-01 00:00:00 periodCoefficientSet B is valid since the start of the period is inclusive. At 2004-01-01 00:00:
00 periodCoefficientSet B is still valid, since there is a gap after 2004-01-01 00:00:00. At 2011-01-01 00:00:00 periodCoefficientSet C is valid, since no
other periods follow (the period of C is the last period in time that is defined). This same rule applies to time-dependent transformations.



<peri odCoef fi ci ent Set >
<!-- periodCoefficientSet A -->
<peri od>
<startDateTi me date="2002-01-01" tinme="00:00: 00"/ >
<endDat eTi ne dat e="2003-01-01" ti me="00: 00: 00"/ >
</ peri od>

</ peri odCoef fi ci ent Set >
<peri odCoef fi ci ent Set >
<!-- periodCoefficientSet B -->
<peri od>
<startDateTi me date="2003-01-01" tinme="00:00: 00"/ >
<endDat eTi ne dat e="2004-01-01" ti me="00: 00: 00"/ >
</ peri od>

</ peri odCoef fi ci ent Set >
<peri odCoef fi ci ent Set >
<!-- periodCoefficientSet C -->
<peri od>
<startDateTi me date="2010-01-01" ti nme="00:00: 00"/ >
<endDat eTi ne dat e="2011-01-01" ti me="00: 00: 00"/ >
</ peri od>

</ peri odCoef fi ci ent Set >

Validation rules

The concept of the validation rules was introduced as a solution for a common problem in operational situations when using aggregation transformations.
When for example an aggregation was done over an entire year a single missing value in the input values would cause that the yearly average was also a
missing value.

The validation rules provide a solution for these types of situations. It allows to configure in which cases an output value should be computed although the
input contains missing values and/or doubtful values.

The validation rules are optional in the configuration and can be used to define the outputflag and the custom flagsource of the output value based on the
number of missing values/unreliables values and/or the number of doubtful values in the used input values per aggregation timestep. The available
output flags are reliable, doubtful and missing.

With these rules it is possible to define for example that the output of the transformation is reliable if less than 10% of the input is unreliable and/or missing
and that if this percentage is above 10% that in that case the output should be a missing value.

It is important to note that input values which are missing and input values which are marked as unreliable are treated the same. Both are seen as missing
values by the validation rules.

Below the configuration of the basic example which was described above.

<val i dati onRul e>
<i nput M ssi ngPer cent age>10</ i nput M ssi ngPer cent age>
<out put Val ueFl ag>rel i abl e</ out put Val ueFl ag>
</validationRul e>
<val i dati onRul e>
<i nput M ssi ngPer cent age>100</ i nput M ssi ngPer cent age>
<out put Val ueFl ag>m ssi ng</ out put Val ueFl ag>
</val i dationRul e>

The configured validation rules are applied in the following way. The first validation rules are applied first. In the example above the first rule is that if 10%
or less of the input is missing (or unreliable) that the output flag will be set to reliable. If the input doesn't meet the criteria for the first rule the
transformation module will try to apply the second rule. In this case the second rule will always apply because a percentage of 100% is configured.

Configuring a rule with a percentage of 100% is a recommended way of configuring the validation rules. By default if validation rules are configured and
none of the configured rules are valid the output will be set to missing. Which means that in this case the second rule of 100% was not necessary because
it is also the default hard-coded behaviour of the system.

But for the users of the system it is more understandable if the behaviour of the aggregation is configured instead of a hard-coded fallback mechanism in
the software.

To explain the validation rules a bit more a more difficult example will explained. Let's say that we would like configure our aggregation in such a way that
the following rules are applied:



1 if the percentage of missing and/or unreliable values is less than 15% the output should be reliable.
2 if the percentage of missing values is less than 40% the output should be doubtful.
3 in all other cases the output should be a missing value.

Below shows a configuration example in which the rules above are implemented.

<val i dati onRul e>
<i nput M ssi ngPer cent age>15</ i nput M ssi ngPer cent age>
<out put Val ueFl ag>r el i abl e</ out put Val ueFl ag>

</validationRul e>

<val i dati onRul e>
<i nput M ssi ngPer cent age>40</i nput M ssi ngPer cent age>
<out put Val ueFl ag>doubt f ul </ out put Val ueFl ag>

</val i dationRul e>

<val i dati onRul e>
<i nput M ssi ngPer cent age>100</ i nput M ssi ngPer cent age>
<out put Val ueFl ag>ni ssi ng</ out put Val ueFl ag>

</val i dationRul e>

The example shows that in total 3 validation rules were needed. The first rule checks if less than 15% of the input is missing/unreliable. If this is not the
case than it will be checked if the second rule can be applied. The second rule states that if less than 40% of the input is missing that in that case the
output flag should be set to doubtful. The last rule takes care of all the other situations. Note that it has a percentage configured of 100%. Which means
that this rule will be applied. However because 2 rules are defined above this rule FEWS will always try to apply these rules first before applying this rule.

In some cases one would like to differ between situations in which the outputflag is the same. In the example above if all of the input values were reliable
the output is marked as reliable. But if for example 10% of the input values were unreliable the output is also marked as reliable.

It would be nice if the user of the system would be able to see in the GUI of FEWS why the input was marked reliable. Were there missing values in the
input or not? Is the output based on a few missing values?

To make this possible the concept of the custom flag source was added to the validation rules. In addition to configuring an output flag it is also possible to
configure a custom flag source. In the table of the Timeseriesdialog the custom flag source can be made visible by pressing ctrl + shift + j. This will make a
new column in the table visible in which the custom flag source ids are shown. In the graph itself it also possible to make the custom flag sources visible by
pressing ctrl + alt + v. To use the custom flagsources a file CustomFlagSources.xml should be added to the RegionConfig directory. For details see 27
CustomFlagSources In this file the custom flag sources should be defined. By configuring several rules which has the same outputflag but a different
custom flagsource it is possible to make a difference between situations in which the outputflag is the same.

Below an example in which the output is reliable when there are no missing values in the input and when the percentage if missing values is less than
15%. However in the first case the output doesn't get a custom flagsource assigned while in the second case the output gets a custom flagsource assigned
which is visible in the GUI to indicate that a output value was calculated but that missing values were found in the input.

<val i dati onRul e>
<i nput M ssi ngPer cent age>0</ i nput M ssi ngPer cent age>
<out put Val ueFl ag>r el i abl e</ out put Val ueFl ag>
</val i dationRul e>
<val i dati onRul e>
<i nput M ssi ngPer cent age>15</ i nput M ssi ngPer cent age>
<out put Val ueFl ag>r el i abl e</ out put Val ueFl ag>
<out put Cust onfl agSour cel d>CA</ out put Cust onFl agSour cel d>
</val i dationRul e>
<val i dati onRul e>
<i nput M ssi ngPer cent age>40</ i nput M ssi ngPer cent age>
<out put Val ueFl ag>doubt f ul </ out put Val ueFl ag>
</validationRul e>
<val i dati onRul e>
<i nput M ssi ngPer cent age>100</ i nput M ssi ngPer cent age>
<out put Val ueFl ag>mi ssi ng</ out put Val ueFl ag>
</val i dationRul e>

Finally it is also possible to define validation rules based on the number of doubtful values in the input. It is important to note that missing values and
unrealiable values found in the input are also counted as doubtful values. It is even possible to define validation rules based on a combination of an
allowed percentage of unreliable/missing values and doubtful values. The sequence of applying the rules is also in this case the order in which the rules
are configured. The first rule which applies to the

current situation is used.

Let's say for example that we also want rules to be defined for the doubtful input values. For example when only a small number of input values are
doubtful we still want the output to be reliable. Otherwise we would like to have the output to be doubtful but with an custom flag source which give us an
indication of how many of the input values were doubtful.

Below a configuration example


https://publicwiki.deltares.nl/display/FEWSDOC/27+CustomFlagSources
https://publicwiki.deltares.nl/display/FEWSDOC/27+CustomFlagSources

<val i dati onRul e>
<i nput Doubt f ul Per cent age>10</ i nput Doubt f ul Per cent age>
<i nput M ssi ngPer cent age>0</ i nput M ssi ngPer cent age>
<out put Val ueFl ag>r el i abl e</ out put Val ueFl ag>
</val i dationRul e>
<val i dati onRul e>
<i nput Doubt f ul Per cent age>30</ i nput Doubt f ul Per cent age>
<i nput M ssi ngPer cent age>0</ i nput M ssi ngPer cent age>
<out put Val ueFl ag>doubt f ul </ out put Val ueFl ag>
<out put Cust onfl agSour cel d>D1</ out put Cust onFl agSour cel d>
</validationRul e>
<val i dati onRul e>
<i nput Doubt f ul Per cent age>60</ i nput Doubt f ul Per cent age>
<i nput M ssi ngPer cent age>0</ i nput M ssi ngPer cent age>
<out put Val ueFl ag>doubt f ul </ out put Val ueFl ag>
<out put Cust onfl agSour cel d>D2</ out put Cust onFl agSour cel d>
</val i dationRul e>
<val i dati onRul e>
<i nput Doubt f ul Per cent age>100</ i nput Doubt f ul Per cent age>
<i nput M ssi ngPer cent age>0</ i nput M ssi ngPer cent age>
<out put Val ueFl ag>doubt f ul </ out put Val ueFl ag>
<out put Cust onfl agSour cel d>D3</ out put Cust onFl agSour cel d>
</validationRul e>
<val i dati onRul e>
<i nput M ssi ngPer cent age>15</i nput M ssi ngPer cent age>
<out put Val ueFl ag>r el i abl e</ out put Val ueFl ag>
<out put Cust onfl agSour cel d>CA</ out put Cust onFl agSour cel d>
</val i dationRul e>
<val i dati onRul e>
<i nput M ssi ngPer cent age>40</i nput M ssi ngPer cent age>
<out put Val ueFl ag>doubt f ul </ out put Val ueFl ag>
</val i dationRul e>
<val i dati onRul e>
<i nput M ssi ngPer cent age>100</ i nput M ssi ngPer cent age>
<out put Val ueFl ag>ni ssi ng</ out put Val ueFl ag>
</val i dationRul e>

The explanation above gave an good idea of the possibilities of the use of the validation rules.

In the examples above the inputMissingValuePercentage and the inputDoubtfulPercentage was configured hard-coded in the configuration file. However it
is also possible to make a reference to an attribute of a location. To reference to an attribute the referenced attribute should be placed within @.

<i nput M ssi ngPer cent age>@N@x/ i nput M ssi ngPer cent age>

For example to reference the attribute MV for the inputMissingValuePercentage the configuration should be like.

To explain the concept of the validation rules more the table below shows the input time series and the output time series of an aggregation accumulative
tranformation which uses the validation rules which are shown above in the last eexample.

Time Input value input flag Output value output flag custom flagsource

1-1-2012 00:15

1-1-2012 00:30 ' 1

1-1-2012 00:45 ' 1

1-1-2012 01:00 1 3 doubtful -
1-1-2012 01:15

1-1-2012 01:30 1

1-1-2012 01:45

1-1-2012 02:00 1 NaN - -

1-1-2012 02:15 ' 1



1-1-2012 02:30 ' 1 doubtful

1-1-2012 02:45 ' 1

1-1-2012 03:00 1 4 doubtful D1
1-1-2012 03:15 1

1-1-2012 03:30 ' 1

1-1-201203:45 1

1-1-2012 04:00 1 4 reliable

The first output value is set to doubtful. Because in this case the total percentage of missing values is 25%. Which means that the following rule is applied.

<val i dati onRul e>
<i nput M ssi ngPer cent age>40</ i nput M ssi ngPer cent age>
<out put Val ueFl ag>doubt f ul </ out put Val ueFl ag>

</val i dationRul e>

The second output value is a missing value because in this case the percentage of missing values is equal to 50%. This means that in this case the
following rule will be appplied.

<val i dati onRul e>
<i nput M ssi ngPer cent age>100</ i nput M ssi ngPer cent age>
<out put Val ueFl ag>mi ssi ng</ out put Val ueFl ag>

</val i dationRul e>

The third output value is set to doubtful. The input doesn't contain missing values but has a single doubtful input value. The percentage of doubtful values
in the input is therefore 25% which means that the following rule will be applied.

<val i dati onRul e>
<i nput Doubt f ul Per cent age>30</ i nput Doubt f ul Per cent age>
<i nput M ssi ngPer cent age>0</ i nput M ssi ngPer cent age>
<out put Val ueFl ag>doubt f ul </ out put Val ueFl ag>
<out put Cust onfl agSour cel d>D1</ out put Cust onFl agSour cel d>
</validationRul e>

the fourth and last output value has set to reliable with no output flag. In this case all in the input values are reliable. In this case the first rule
is applied (in the case when all of the input values are reliable the first rule always applies).

Manual Edits

Since FEWS 2017.02 it is possible to configure if manual edits should be preserved. This setting applies to all transformations that are configured. The
default is false. For an example configuration see:

<transformati onModul e xm ns="http://ww. w del ft.nl/fews" xm ns: xsi="http://ww.w3. org/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocati on="http://ww. w del ft.nl/fews https://fewsdocs. del tares.nl/schemas/versionl.0
/transformati onMdul e. xsd" version="1.0">
<pr eserveManual Edi t s>t r ue</ pr eser veManual Edi t s>

Description

Since 2019.02 an optional field description is available. This field can be configured per transformation, and the text will be shown in the workflow tree
asmouse ower label (tooltip). This can be used with any type of transformation.

Example:



<transformation id="nerge">
<ner ge>
<si npl e>
<i nput Vari abl e>
<vari abl el d>W ski </ vari abl el d>
</input Vari abl e>
<i nput Vari abl e>
<vari abl el d>Server </ vari abl el d>
</'i nput Vari abl e>
<fill GapConst ant >0</fi || GapConst ant >
<out put Vari abl e>
<vari abl el d>nmer gel</vari abl el d>
</ out put Vari abl e>
</ si npl e>
</ mer ge>
<description>transformati on descri pti on</descripti on>
</transformation>

Copying comments, flags and flag sources from input to output

<TODO>

Preventing previously calculated values to be overwritten with missings

Delft-FEWS processes data in moving windows compared to the timezero of the workflow. These workflows can be run several times per day. In certain
conditions this could lead a transformation to calculate a missing value for a datetime for which earlier a correct value was calculated. This can lead to
warnings such as:

Exi sting val ue overwitten by m ssing
Suspicious wite action. Long tine series witten with only changes at the start and at the end. If this happens
often this will explode the database.

This mechanism is illustrated with the image below, which shows a water level for which an average per day is calculated. The box shows the moving
window (relativeViewPeriod). The image shows the daily values (red dots) calculated in the first run.

In a later run (illustrated below), there are not sufficient values to calculate a daily value for 24 December. So this run will return a missing value for 24
December (while calculating a new value for 27 December.
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If these transformations would directly write to the same output timeserie (in this case with timeseriesType “external historical”), the later run would cause
the average water level for December 24 to be overwritten with a missing value. The log would include warnings about this!

To prevent this, the output timeserie should be of timeserieType “temporary”, and next be merged (merge / simple transformation) with the final timeserie.
This way, missing values will not overwrite previously calculated values.

Run transformations for a set of selected locations

In some cases it is usefull to run a transformation only for a specific set of locations. For example when the entire workflow has already ran and there is
only a change at a specific location. This situation can occur, for example, when a water level has been editted or when the configuration is changed.

In this case the workflow can skip the calculations for the unchanged locations. The main benefit of this approach is that it saves a lot of processing time.

This functionality is now available in FEWS.However it is important to understand that this functionality cannot be used in all workflows. The functionality
can be applied for transformations only. It cannot be used for running models or secondary validations. When a transformation is started for a location
selection than the transformation will only start when the location of one of the input time series is selected. When a transformation has created output for a
location which was not selected by the user than this location whill be added to the selection.

It is possible to run a workflow for a selected set of locations from the IFD, the task dialog and the manual forecast dialog. By default workflows cannot be
run for a selected set of locations. To enable this the option allowSelection should be set to true in the workflowdescriptor of the workflow. Below an
example.

<wor kf | owDescriptor id="FillRel ations" forecast="false" visible="true"autoApprove="fal se">
<description>Met deze taak worden de gaten groter dan 2 uur gevuld dnv. relaties.</description>
<al | owSel ection>true</al |l owSel ecti on>
<schedul i ngAl | owed>t r ue</ schedul i ngAl | owed>

</ wor kf | owDescri pt or>

When a node in the IFD is selected with a workflow which has the allowSelection option set true, the GUI will look like this:
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In the property dialog below the tree with the nodes two selection boxes will appear.

The first checkbox will enable the option to run a workflow for a specific set of locations. The second checkbox will enable to run the workflow for specified
period.

In the taskrun dialog an additinal checkbox will appear.
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Taken voor gegevensbeheer -
# Importeren en processen Met deze taak worden peilbesluitevaluatie gemaakt.
- ® Importeren (niet processen) Omschrijving:
- ® Importeer neerslaggegevens
- ® Importeer afvalwatergegevens
® Importeer verdampingsgegevens
- @ Importeer opperviaktewatergegevens Eindtijd: |01-01-2011 00:00:00
# Importeer grondwatergegevens
# Importeer Hymos-database [7] bereken voor geselecteerde locaties
# Importeer FEWS-database
# Exporteer FEWS-database
# Importeer voorbewerkte radardata
# Importeer historische neerslag
# Metingenfilter data aanmaken
® Debieten berekenen
- # Balansberekening
- ® Maak figuur Afvoergebiedsbalans
- ® Maak figuur Afvoergebiedsbalans voor schrikkeljaar
- @ Maak figuur ReportFlagSourceCountsTableTest
# Vlaggen tellen in WIS
® Nabewerking Opperviaktewater Import
# Nabewerking Hymos Import
# Nabewerking Grondwater Import
# Nabewerking Neerslag Import
# NabewerkingNeerslagDBImpart
#® Langsprofielen maken
.
- @ Ruwe radardata verwerken
- @ Radardata correctie
- Sample ruwe data non-equi naar 15min
- @ Sample werkfilterdata non-equi naar 15min
® Aggregatie ruwfilterdata opperviaktewater
® Aggregatie ruwfilterdata debieten
# Aggregatie werkfilterdata opperviaktewater
# Aggregatie werkfilterdata debieten
# Aggregatie metingenfilterdata oppervlaktewater
# Aggregatie metingenfilterdata debieten
# Alles aggregeren
# Bereken verdamping
--® Radardata naar file exporteren
- ® DINO gegevens exporteren
- ® CIW gegevens exporteren
-~ @ ARK debieten exporteren
-~ @ CIW gegevens exporteren (8-8)
# Module despatch
® Database

Starttijd: |30-11-2010 00:00:00

MBIMEA0 301d | E

| 5 : Data Viewer || 1 : Forecasts

[

b Uivoeren | [ Afshiten | [ relp

@ Kaart| uTudreeksen tonen/bewerken | Topology| [-Z) Taken O X

13-09-2013 09:47:16 INFO - DataStore.Finished: Compact cache files finished -
13-09-2013 09:47:13 INFO - 37 seconds used to read all 2848209 time series record ids e
13.00.9013 00-48-25 INEA - NataCtarn Tnf gt

|gruze ‘Hmd\ge systeemtijd:01-01-2011 00:00 (GMT+1) [10:56:28 CEST Stand alone 105528 , 469094 ] 165 MB

Which locations should the user select?
The transformation will run for the selected locations. If one the input timeseries is selected in the filters or in the map the transformation will run.
This means that the user should select the locations which are changed. This can be a change in the data or a change in the configuration.

This can be explained with the use of a simple example. Lets say we have a system which has a workflow which consists of a user simple function which
estimates the water level at location B by simply copying the water level at location A to location B.

After the copying a set of statistical transformations are run to compute statistics.

The user edits the water level at location A and want to recompute the water level at location B. However the workflow which does this, is configured to do
similar estimates at another 500 locations. In this case the user should select location A.

When the run starts the majority of the calculations are skipped except when the water level for location will be recalculated because in this case location A
which is one of the input time series is selected. When this calculation is done, FEWS will

remember that location B is now also changed and will add location B to the list of selected locations. When the statistical transformations are started after
the water level at location B is recomputed the statistics for location B are also recalculated because in this case the transformation which recomputed the
statistics for location B has a input time series with location B and because location B was added to the list of selected locations, the statistical
transformations which calculates statistics for location B will also be started.

This functionality cannot be used for spatial transformations. Before enabling this option for a workflow, the configurator should check if the workflow
contains spatial transformations.

In addition to the above, this functionality can only be used for non-forecast workflows. Typically this functionality should be used for pre-processing of post-
processing.

Therefore it is by default not possible to run a workflow for a specific location selection. This is only possible when in the workflowdescriptors the option

allowSelection is to true. This option should only be set to true when the configurator has checked that the workflow is suitable for running for a specific
location.

Steps to follow when implementing selection specific calculations



The following steps should be followed when this functionality is implemented.

1) Decide in which situations this functionality is needed

2) Make a list of the workflows which need to run in this type of situations

3) Ensure that the workflow only consists of transformations for which this functionality can be used.

4) Move transformations or other parts of the workflow which are suitable for this type of operations to another workflow

5) Set the option allowSelection to true in the workflow descriptor for the workflow which can be used for selection specific calculations

6) When the workflows will be started from the taskrun dialog of the manual forecast dialog no additional configuration is needed. These displays are
available in almost every FEWS system. However when the IFD will be used for this. the following additional steps should be taken.

Implement selecion specific calculations for IFD

First step is to create a topology.xml to configure the content of the tree from which the workflows should be started.
Detailed informations about configuring the topology.xml can be found at 24 Topology

The following steps should be done when using the IFD for selection specific calculations.

. first create the tree structure by creating nodes in the topology.xml,

. add workflows to the nodes.

. add dependencies to the nodes by configuring the previous nodes

. by default leaf nodes will run locally and not at the server. This is not desired in this case Therefore the option localRun should be set to false for
the leafnodes.

HONPE

Below an example (part of the topology.xml)


https://publicwiki.deltares.nl/display/FEWSDOC/24+Topology

<nodes i d="HDSR'><nodes i d="opper vl akt ewat er st and" ><rel ati vePeri od unit="week" start="-52" end="0" />
<node id="vul gaten kleiner dan 2 uur">
<pr evi ousNodel d>secondary val i dati e</ previ ousNodel d>
<wor kf | ow d>Fi | | Gap2H_Wer kOpvI Wat er </ wor kf | ow d>
<filterld>Fillgap</filterld>
<l ocal Run>f al se</| ocal Run>
</ node>
<node id="vul gaten groter dan 2 uur">
<previ ousNodel d>vul gaten kleiner dan 2 uur</previ ousNodel d>
<wor kf I owm d>Fi | | Rel ati ons</wor kf | ow d>
<l ocal Run>f al se</| ocal Run>
</ node>
<node i d="ber ekeni ng debi et en">
<previ ousNodel d>vul gaten groter dan 2 uur</previ ousNodel d>
<wor kf | ow d>Debi et Ber ekeni ng</ wor kf | o d>
<l ocal Run>f al se</| ocal Run>
</ node>
<node id="sanple werkfilterdata nonequi naar 15m n">
<pr evi ousNodel d>ber ekeni ng debi et en</ previ ousNodel d>
<wor kf | owm d>Sanpl eRuwNaar 15M</ wor kf | ow d>
<l ocal Run>f al se</| ocal Run>
</ node>
<node i d="I|angsprofiel en berekenen">
<pr evi ousNodel d>sanpl e werkfilterdata nonequi naar 15mi n</previ ousNodel d>
<wor kf | ow d>Langspr of i el </ wor kf | ow d>
<l ocal Run>f al se</I| ocal Run>
</ node>
<node id="aggregatie van kwartier naar uur">
<pr evi ousNodel d>l angsprofi el en ber ekenen</ previ ousNodel d>
<wor kf | ow d>Aggr egeer Wer kOpvI Wat er </ wor kf | owl d>
<l ocal Run>f al se</| ocal Run>
</ node>
<node id="Peil besluit evaluatie">
<pr evi ousNodel d>aggregati e van kwartier naar uur</previousNodel d>
<wor kf | ow d>Pei | besl ui t Eval uat i e</ wor kf | owm d>
<l ocal Run>f al se</| ocal Run>
</ node>
<node id="export LIZARD"'>
<previ ousNodel d>Pei | besl uit eval uati e</ previ ousNodel d>
<wor kf | ow d>Export Cl W&/ wor kf | ow d>
<l ocal Run>f al se</| ocal Run>
</ node>
<node id="export W S- REPORTS">
<previ ousNodel d>export LI ZARD</ previ ousNodel d>
<wor kf I ow d>Export Cl W&/ wor kf | ow d>
<l ocal Run>f al se</| ocal Run>
</ node>
</ nodes>

second step is to add the following line the explorer.xml to add the IFD tool window to the system.

<expl or er Task nane="Forecasts">
<predefi nedDi spl ay>t opol ogy tree</predefinedD spl ay>
<t ool bar Task>f al se</t ool bar Task>
<menubar Task>f al se</ menubar Task>
<t ool W ndow>t r ue</ t ool W ndow>
<| oadAt St art up>t rue</| oadAt St art up>
</ expl or er Task>

Trim Output

A boolean option <trimOutput> is available within transformations. When true, missing values at the start and end of the output will be removed before
writing the data to the database. This can prevent existing values to be overwritten with missings.

Forecast Loop



For some transformations it is possible to define a forecast loop by configuring a <forecastLoopSearchPeriod>. This means that the transformation will be
run for each forecast found within that period.

This will only work when the <inputVariable> and <outputVariable> are external forecasts. The output variable will get the same external forecast time as
the input time series.

When this is configured in combination with a locationSet it will try to run the transformation for the maximum number of forecasts available for the

locations. If for a location some forecasts are unavailable a warning will be logged and those transformation runs will be skipped for that forecast and
location combination.

List of all available transformations
For the most recent development version see the xsd schema at https://fewsdocs.deltares.nl/schemas/versionl1.0/transformationTypes.xsd

Available since stable build 2014.01:


https://fewsdocs.deltares.nl/schemas/version1.0/transformationTypes.xsd
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fews:AccumulationTransformationChoiceComplexType

fews:meaninterval

This transformation caloulates the sccumulstive mean from
the input time seres within seversl intervals, The intervals
are defined by the specified intervalTimeStep, For 2 given
interval the first output valee equals the first input value
within the interval 2nd the other output values are equal to
the mean of the comesponding input vakee and all previous
input vahees within the interval, The startTime of an interval
is exclusive and the endTime of an interval is indusive. The
output time series must have the same timeStep a5 the input
time series, The caloulstion starts at the first valid interval
time step within the run period, Therefore the relative view
period for the input and output varisbles must be lange
enough so that it contsins 2t least one interval time step,

This transformation areates a cumulative curve from the
entire input time seres, The output is one cumulative arve
that starts at vakee 0 at the start of the run period, Each
output vahe is the sum of the comesponding input vale and
zll previous input values, The output time series must have
the same timeStep 2s the input time seres, In case the
transformation is from instantaneous/mean to socumulated,
the result is multiplied by the timestep,

fews:suminterval

Thits transformation creates cumulative ourves from the input
time senes within saversl intervals, The intervals are defined
by the specified intervalTimeStep. For 2 given interval the
first output value equals the first input value within the
intzrval and the other cutput values ane aqual to the sum of
the comesponding input vahe and zll previous input valees
within the interval, The startTime of zn interval s excsive
and the endTime of an interval is inchsive, The output time
sefies must have the same fimeStep 25 the input tfime saries,
In case the transformation is from instantaneousmean to
accumatlated, the result is multiphied by the timestep, The
caloulation starts at the first valid interval time step within
the run pariod, Therefore the relative view period for the
input znd cutput varisbles must be lange enough so that it
contzins at least one interval time step,

—| fews:sumintervalWithResetCo...

This transformation creates cumulative aurves from the input
time series within seversl intervals, The intervals are defined
by the specified intervalTimeStep, For 2 given interval the
first cutput valee equals the first input vahee within the
interval and the other cutput values ane aqual to the sum of
the comesponding input vahee and all previous input valees
within the interval, The stanTime of an interval is exchsive
and the endTime of an interval is inchsive, The output time
series must have the same timeStep as the input time series,
In case the transformation i from instantaneous/mean to
acoumalated, the result is multiplied by the timestep, The
caboulation starts at the first valid interval time step within
the run paniod, Therefore the relative view panod for the
input 2nd output varizbles must be large enowgh so that it
«contzins at least one interval time step, The reset condition
sats the curve during the caloulztion to 2ero when the
cumulative vale is positive or negative (depending on the
condition selected))

—| fews:sumOriginAtTimeZero

Caloulztes the accumulation of the forecast and the
accumulation of the historical data, In this contest 2ll input
wahees before TD are historical datz and 2ll input valees after
T are forecast data, The sum of the historica| dat= s
acoumaslsted backwards in time starting at TO. The sum of
the forecast data s accumulated forwards in time starting at
T, The cutput time series must have the same timeStep a5
the input time seres, In cass the transformation is from
instantaneous/mean to accumulzted, the result is multiplied
bry the timestap,
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fews:AdjustTransformationChoiceComplexType
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—| fews:disaggregation

—| fews:discharge Stage [}

fews:EventsTransformationChoiceComplexType
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he ensembles

—| fews:generationEnsemble [

fews:gradient [




—| fews:directionLinear

—

—| fewsinterpolation Serial
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FunctionChoiceGroup [=]

Grouns 3
Groups 2

=

Caloulates opticzl depth, For grid time series onhy. |
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| fews:PrecipitationTransformationChoiceComplexType

fewsreview

fews:SampleTransformationChoiceComplexType

fe

daySample

Sampies the input timesenss to

time of

—| fews:dayMonthSample

samples the input timesenss &

| sampiing times,

[evmsampie B

—| fews:julianDay Sample
FEWS
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nonEg
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—
fews:SelectionTransformationChoiceComplexType

fews:selection H

fews:nonEquidistant |

Transform nonEguidistant to equidistant time series, |

—| fewsindependentLows

fews:maximum

Finds the low values of the input time series and writes this
to the cutput time senies,

Finds the low vahees of the input time series and wirites this
to the output time series,

Finds the maximum vale of the input time series and writes
thiis to the output time series, The maximum vale will be
written st the same time 25 in the input time seres, Ignares
unrelizble vales, If multiple values are equal to the
mzsamum, then the lztest value i used,

Finds the minimum vale of the input time seres and writes
thils to the cutput time series, The minimum valee will be
written st the same time 25 in the input time seres, Ignares
unrelizble vales, If multiple values are equal to the
minimum, then the latest value is used,

—| fews:independentPeaks

Firds the pezk valees of the input time saries and writes this
to the output time series,

fews:peaks

Finds the pezk values of the input time series and writes this
to the output time series,

—| fewsvaluesAfterChangeWithTi...

Since 2013.01, FEWS-8585, Copies values from the

inputV arizble to the outputV arizble under cartain conditions.
The specified conditionV arizble i searched for changes
during the run period of the transfomation, When the
conditionV arizble value changss, then 2 time window i
areated, This time window starts at the time of the change.
The length of the time window (in seconds) is determined by
evaluating the specified timeWindowlengthExpression at the
time of the change, For 2ach change in the conditionV arizble
2 new time window is aested (time windows can overlap),
If the specified selectionType is select_inside_time_window,
then all inputVarizble values that are within at least one time
window are copied to the outputVariable and all other

inputV arisble valees are ignored, IF selectionType s
select_outside_time_window then zll inputVarizble values
that are within at least one time window are ignored and 2l
aother inputVarizble values are copied to the outputVarizble,
This can be usad 2., to fiker cut mezswement vales
during pericds where the measured system is not in 2 (quasi)
steady state dus to changes happening in the system,
Produces missing output vales at times where there is not
enough relizble or doubtful data available in the condition
and)or expression varizbles to determine if thers 5 2 changs
or to determine the length of 2 time window. Ay such
mitssing output valwes are truncated from the start and end of
the run pariod of the transformation, to 2void overwriting
data from previous runs with overlapping run periods,

—| fews:mergedRatingCurves —

that timeStep, If weight i5 1, then uses the first

- in the dataStore, This uses the equation Q@ output =
—| fews:stageDischarge weight*Q_ratingCurvel(H_input] + (1 -

weight)*Q_ratingCurve{H_input).

Converts stage (H) to discharge () for 2n apen ooss
section. Uses equation Q=a*{H+b)"c.

fews:table

= table with stage and dischange valees,

Merges two rating curves using a time dependent weight
wvariable and wses the nesulting rating curve to convert stage
input vahses to discharge output vahses, For each timeStep
in the output time seres, first the spacified two rating curves
are menged using the valee of the weight input time series at
ating cwrve,
If weight is 0, then uses the sscond rating crve, If weight is
betwean 0 2nd 1, then interpolates linearhy betwean the first
and the second rating curve to get the merged rating curve,
Then the merged rating curve is used to convert the stage
input vale for that timeStep to a discharge cutput value,
This can onby uss rating curves that are stored 25 time senies

Converts stage (water level) to discharge (water flow) using
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—| ews:statistics Serial =

fews:mean

fews:median

fews:min

—| fews:percentileExceedence

—| fews:percentileNonExceedence

fews:quartile

1

fews:rootMeanSquareError

fews:rsquared

fews:skewness

—| fews:standardDeviation

fewsisum

fews:variance

-

fews:5tati

—| fews:statistics Summary [ =

stics SummaryChoiceComplexType

fews=:count

fews:countFlags

fews:kurtosis

fews:max

fews:mean

fews:median

fews:min

—| fews:percentileExceedence

—| fews:percentileNonExceedence

fews:guartile

—| fews:rootMeanSquareError

fews:rsquared

fews:skewness

1

fews:standardDeviation

fews:sum

fews:variance

fews:StructureTransformationChoiceComplexType

—| fews:crumpWeirBackwater

fews:flat\VWeir

—| fews:flatVWeirBackwater

| Converts stage to dischange, taking t=



—| fews:generalWeirFixedHeight

o

—| fews:generalleirVariableHeight

fews:user [

custom fres format expression
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