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Introduction

The chapter describes the configuration options of the modifiers.xml. The modifiers.xml is used to define which modifier types are available within a Delft-
FEWS configuration. The modifiers can be created in the modifiers panel. TimeValue-modifiers can also be created in the plot display by graphically
modifying a time series or by changing values in the table.

Modifier Concept

Modifiers play an important role in the concept of interactive forecasting. By using modifiers a forecaster can manually change time series, module
parameters or location attributes. After creating one or more modifiers the forecaster can run a workflow locally in IFD mode to verify the effect of the
modifiers. When a maodifier is created it is initially only visible for the user who created the modifier. In this case the modifier is always colored red.
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On an OC the modifier is made final when a workflow in which the modifier is used is scheduled to run on the server. On a SA the modifier is made final
when a regular workflow is started in which the modifier is used. When a modifier is made final the modifier will be colored green. A modifier that is outside
of the forecast period is colored grey. The forecast period is defined by the start of the selected state in the IFD and the selected forecast length.

Within Delft-FEWS there are different modifier types:

® | ocation attribute modifiers,
® Module parameter modifiers,
® Time series modifiers

The different types will be explained in more detail in the sections below. The modifierTypes.xml is the configuration file that can be used to define which
modifier types are available in a FEWS system. It is for example possible to define that all time series which have parameter id X can be modified by using
modifier A. If a topology node is selected in the forecast tree the module config quick scanner will determine which time series, locations and module
parameter files are used in the workflow of the topology node. The time series which are used in the workflow and which have a parameter X can be
modified in the modifiers panel by using modifier A.

Below an overview of all the modifiers in FEWS.

Type Description
Modifier

missing value modifier time series modifier Set the values of a time series to missing over a certain period of time

time series modifier time series modifier This modifier can be used to modify the values of a time series by defining new time value pairs. It
is also possible to define an operation like add 2 or divided by
3 for a certain period. It is also possible to set all the values to missing for a certain period
(comparable to the missing value modifier)

constant value modifier = time series modifier Set the values of a time series to a fixed value over a certain period of time

enumeration modifier time series modifier The user can select an option from a pre-defined list of options. For each option a value will be

defined which will stored in the time series.
This modifier is usually applied to an empty time series.

single value modifier time series modifier This modifier can be used to apply a certain value at a certain time to a time series.
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typical profile modifier
mark unreliable modifier
blending steps modifier
disable adjustment
modifier

time shift constant
modifier

reverse order modifier
compound modifier
high low surge

selection modifier

switch option modifier
option modifier
module parameter
modifier

priority modifier

multiple model module
parameter modifier

unit hydrograph modifier
merge weighted
modifier

table rating curve
modifier

shift multiply rating
curve modifier

location attribute
modifier

spatial profile modifier

spatial copy modifier

time series modifier
time series modifier

transformation/module
parameter module

transformation/module
parameter module

transformation/module
parameter module

transformation/module
parameter module

time series modifier
time series modifier
time series modifier
time series modifier
module parameter
modifier

time series modifier

module parameter
modifier

module parameter
modifier

transformation/module
parameter modifier

time series modifier

time series modifier

location attribute
modifier

time series modifier

time series modifier

This modifier can be used to shift an existing timeseries in time.
This modifier can used to set the values of a modifier to unreliable over a certain period of time.

This modifier can be used to adjust the amount of "blending steps” which will be used in the
adjustQ transformation.

With this modifier it is possible to disable the adjustQ transformation
With this modifier it is possible to modify the amount of time steps which will be used in the
timeShiftConstant transformation

With this modifier it is possible to reverse the order of the time series in the mergeSimple
transformation

This modifier can be used to define a value at a single date/time for 1 or more time series by using
sliders.

Modifier which can used to set a value for each time step for a set of time series. It is only possible
to define a value for a one of the time series in the entire set.

This modifier can be used to set a single value at a single time for a set of time series. It is only
possible to define a value for a one of the time series in the entire set.

Generic module parameter modifier panel which can used for all modifiers.

The module parameter modifier can be used to modify multiple model parameters in a single
modifier.

The unit hydrograph modifier can be used to modify the area elevation curve of the unit
hydrograph model.

This modifier can be used to modify the parameters of the mergeWeighted function.

The rating curve can be modified by shifting the entire curve or by multiplying the entire curve with
a defined factor.

A modifier for modifying location attributes.

Location attribute modifiers

Location attribute modifiers are used to change the value of a location attribute. When a modifier is applied to a location attribute the original value of the
attribute will not change. When the value of location attribute is retrieved from the data store, the original value will be retrieved first. After that FEWS will
apply the available modifiers to the location attribute. The available and active modifiers will applied from old to new. This means that only the newest
active location attribute modifier which changes a certain attribute will be effective.

Module parameter modifiers

Module parameter modifiers are used to modify module parameter files. It is possible to create multiple module parameter modifiers for a single module
parameter file. Module parameter modifiers can be applied in two ways:

® by overwriting the original values in the module parameter files,
® by adding an additional group to the module parameter file which contains the modified parameters.

The advantage of the first option is that the model adapter doesn't have to be changed to use module parameters. The model receives a single set of
module parameters in which the modifiers are already applied. In the second case the model parameter files contains the original values plus

one or more groups with the modified values. The model adapter has to create the modified set of module parameter values from this file. The original set
of module parameter values are always in the first group. This group always has the attribute modified set to false. The additional groups contain the
modified values and always have the attribute modified set to true. Below an example of a modified module parameter file.



<?xm version="1.0" encodi ng="UTF-8"?>
<paraneters xm ns:xsi="http://ww.w3. org/ 2001/ XM_Schena-i nstance" xm ns="http://ww. w del ft.nl/fews/Pl" xsi:
schenalLocation="http://ww. W del ft.nl/fews/Pl https://fewsdocs. deltares.nl/schemas/versionl. 0/ pi-schemas
/ pi _nodel par anet ers. xsd" version="1.5">
<group id="default" readonly="fal se" nodified="fal se">
<paranet er i d="UHG DURATI ON' nane="UHG DURATI ON' >
<i nt Val ue>6</i nt Val ue>
</ par anet er >
<paraneter id="UNIT" nanme="UN T">
<stringVal ue>ENGLI SH</ st ri ngVal ue>
</ par anet er >
<paraneter id="UHG | NTERVAL" nane="UHG | NTERVAL" >
<i nt Val ue>6</i nt Val ue>
</ par anet er >
<par anet er i d="DRAI NAGE_AREA" nane="DRAI NAGE_AREA" >
<dbl Val ue>3103. 0</ dbl Val ue>
</ par anet er >
<par anet er i d="CONSTANT_BASE_FLOW name="CONSTANT_BASE_FLOW >
<dbl Val ue>111. 0</ dbl Val ue>
</ par anet er >
<par aneter id="UHG ORDI NATES" nane="UHG_ORDI NATES" >
<t abl e>
<col umTypes A="doubl e"/>
<row A="7499.0"/>
<row A="16872.0"/>
<row A="29370.0"/>
<row A="39993. 0"/ >
<row A="48116. 0"/ >
<row A="43742.0"/>
<row A="38118.0"/>
<row A="31869. 0"/ >
<row A="24995.0"/>
<row A="18747.0"/>
<row A="13123.0"/>
<row A="8123.0"/>
<row A="5436.0"/>
<row A="3874.0"/>
<row A="2625.0"/>
<row A="1687.0"/>
<row A="1000.0"/>
<row A="500.0"/>
<row A="250.0"/>
<row A="62.0"/>
<row A="0.0"/>
<row A="0.0"/>
<row A="0.0"/>
<row A="0.0"/>
<row A="0.0"/>
<row A="0.0"/>
<row A="0.0"/>
<row A="0.0"/>
</ tabl e>
</ par anet er >
</ group>
<group id="default" readonly="fal se" nodified="true">
<val i dPeri od>
<ti meZone>0. 0</ti neZone>
<startDate date="2012-09-09" tine="12:00: 00"/>
<endDat e date="2012-09-27" tine="12:00:00"/>
</val i dPeri od>
<paraneter id="UHG DURATI ON' nane="UHG_DURATI ON'>
<i nt Val ue>6</i nt Val ue>
</ par anet er >
<paraneter id="UNIT" name="UN T">
<stringVal ue>ENGLI SH</ st ri ngVal ue>
</ par anet er >
<paraneter id="UHG | NTERVAL" nane="UHG | NTERVAL" >
<i nt Val ue>6</i nt Val ue>
</ par anet er >
<paranet er i d="DRAlI NAGCE_AREA" nane="DRAlI NAGE_AREA" >
<dbl Val ue>3103. 0</ dbl Val ue>



</ par anet er >
<par anet er i d="CONSTANT_BASE FLOW name="CONSTANT_BASE_FLOW >
<dbl Val ue>0. 0</ dbl Val ue>
</ par anet er >
<par anet er id="UHG ORDI NATES" nane="UHG_ORDI NATES" >
<t abl e>
<col umTypes A="doubl e"/>
<row A="8666.18"/>
<row A="19498. 05"/ >
<row A="33941.3"/>
<row A="46217.72"/>
<row A="24331.23"/>
<row A="50550. 24"/ >
<row A="23027.725"/>
<row A="36829. 26"/ >
<row A="28885. 35"/ >
<row A="21664.88"/>
<row A="15165. 53"/ >
<row A="9387.31"/>
<row A="6282.09"/>
<row A="4476.97"/ >
<row A="3033.57"/>
<row A="1949.57"/>
<row A="1155. 65"/ >
<row A="577.82"/>
<row A="288.91"/>
<row A="71.65"/>
<row A="0.0"/>
<row A="0.0"/>
<row A="0.0"/>
<row A="0.0"/>
<row A="0.0"/>
<row A="0.0"/>
<row A="0.0"/>
<row A="0.0"/>
</ tabl e>
</ par anet er >
</ gr oup>
</ par anet er s>

Time series modifiers

Time series modifiers modify time series. It is possible to apply more than 1 modifier to a single time series. A single time series modifier can be applied to
multiple time series. The original time series will always be left unchanged in the database. When a time series is retrieved from the database first the
original time series will be retrieved. After retrieving the time series from the database the modifiers will be applied to the time series. The modifiers will be
applied from old to new. Rating curves can also be modified in FEWS. Since rating curves are considered to be a form of time series, rating curve
modifiers are a special type of time series modifiers. Time series modifiers can be created by using the modifiers panel or by modifying a time series
directly in the time series plot or time series table.

Config options which apply to all modifiers

The following config options apply to all modifier types.

restoreModifiersWhenApprovingForecastRun

In the forecast manager it is possible to approve a forecast. If this option is enabled the modifiers which were applied in this run will restored.

rollbackOverlappingModifiers

If an OC detects that another user committed new modifiers which overlap with local non-finalized modifiers then these local modifiers will be rolled back.

autoCommit

By default, local modifiers are committed when the user starts a server run in which these modifiers are used. When this option is enabled the modifiers
will be committed directly after the moment they are changed.



Valid time
The behaviour of the valid time for simulated time series and external historical time series is as follows:

When modifiers are defined in the period before valid time, they will always be valid.

Valid time with External historical timeseries

e Valid time = x

TO=x

The situation changes when modified values are placed in the future. When the valid time is on or after time zero, all modified values are valid and will be
used.

Valid time = x

TO=x

Later, when time has proceeded and valid time is before time zero, the modified values AFTER valid time are not valid anymore.

Valid time‘=x

",

N
I

T0 = x+1

The behaviour of the valid time for external forecasting time series is as follows:

If a modifier has a valid time then it will only be applied if the external forecast time is the same as the valid time. If a modifier doesn't have a valid time
then it will always be valid.

Assigning modifiers to whatifs
By default, modifiers are always applied to the workflow

With the introduction of the new Whatlf Templates/Whatlf Editor functionality in 2021.01, one can configure the system to allow modifiers to be created in
the What-If Editor and only to be applied in a whatif.

This behavior is specified in element <whatlfModifierType> available in each modifierType, which offers four options:

. always apply in workflow (default)

. apply according to creation method (since 2022.02)

. apply modifier if referenced in a what-if workflow

. never apply in a what-if workflow (i.e. always apply unless running a workflow with a whatif attached)

A WN P



ModifierTypes configured with case 1 (always apply in workflow) represent the default behaviour. The associated Modifiers can be created in the
ModifiersDisplay or in the TimeSeriesDisplay. These modifiers can not be created in the Whatlf Editor.

ModifierTypes configured with case 2 (apply according to creation method) can be created in the ModifiersDisplay or in the Whatlf Editor. When created in
the ModifiersDisplay the modifier will apply in the regular forecast workflow, but will never be applied in a what-if forecast workflow. When created in the
Whatlf Editor, theyare tied to a specific what-if and will only be applied in the associated what-if forecast workflow.

ModifierTypes configured with case 3 (apply modifier if referenced in a whatif workflow) can only be created in the Whatlf Editor. The created modifier is
directly associated with the whatif-instance and will only be applide in a whatif workflow. The created modifier will never be applied in a regular workflow.

ModifierTypes configured with case 4 (never apply in a what-if workflow) allows creation of modifiers in the ModifiersDisplay or in the TimeSeriesDisplay.
These modifiers can not be created in the Whatlf Editor.the created modifier will only apply in a regular forecast and not in a what-if forecast.

Modifiers can become part of a what-if by referencing the modifierType in the whatifTemplates.

Visibility of modifiers in the IFD

When a modifier is of a type without a What-if modifier type configured then the modifier is visible when the modifier is used at the selected topology node
or what-if node. But when the modifier is of a type with a What-If modifier type configured then different rules apply.

What-If modifier type Topology Node What-If Node
always apply in workflow (default) visible when applicable for the selected node = visible when applicable for the selected node
never apply in what-if workflows visible when applicable for the selected node ' never visible
apply if referenced in what-if workflow ' never visible visible when applicable for the selected node

apply according to creation method visible when applicable for the selected node ' never visible

Location attribute modifiers

Currently there is only one type of modifier, the locationAttributeModifier, available to modify location attributes. This type has however a lot of
configuration options so it can be used in a lot of different ways.

Location Attribute Modifier

This type is the only type available to modify location attributes. The section will explain the available configuration options in detail.

Basic examples
Although this modifier type offers a lot of configuration options, it is possible to configure a basic location attribute modifier without much effort.

Below an example.

<l ocationAttributeMdifier id="exanple" nane="exanple">
<nodi fi abl eGroup nanme="exanpl eG oupA" >
<l ocati onSet | d>MODI FI ABLE_PRQIECTS_QO Avg_M n</| ocati onSet | d>
<attribute id="wQO Avg_Req_Day_RT">
<comment >Ori gi nal val ue: @wQO_Avg_Req_Day_RT@/ comrent >
</attribute>
<attribute id="wQO Avg_M n_Day_RT">
<comment >Ori gi nal val ue: @wQO_Avg_M n_Day_RT@/ comment >
</attribute>
</ nodi fi abl eG oup>
</l ocationAttributeMdifier>

The basic example above configures a modifier which can be used to modify two attributes of all the locations in locationSet
MODIFIABLE_PROJECTS_QO_Avg_Min.

Below a screenshot of this modifier in the modifiers panel.
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Create mod ] [ Averaging Constraints

S
Modifier Properties: example

Name |example

exampleGroupA

ot MCDB REVB ARDB LB DCDB
attribute

modified value | original value | modified value | original value | modified value | original value | modified value | original value | modified value | original value
QO_Avg_Req_Day weight 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
QO_Avg_Min_Day weight 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

The modifier shows the original and the modified values by default. To hide the original values you can use the option <showOriginalValues>

<l ocati onAttributeMdifier id="exanple" nane="exanple">
<nodi fi abl eGroup nane="exanpl eG oupA" >
<l ocati onSet | d>MODI FI ABLE_PRQIECTS_QO Avg_M n</| ocati onSet | d>
<attribute id="wQ0O Avg_Req_Day_RT">
<comment >Ori gi nal val ue: @wQO_Avg_Req_Day_RT@/ comrent >
</attribute>
<attribute id="wQO Avg_M n_Day_RT">
<comment >Ori gi nal val ue: @QO_Avg_M n_Day_RT@/ conmment >
</attribute>
<t abul ar Layout >
<showOri gi nal Val ues>f al se</ showOri gi nal Val ues>
</ t abul ar Layout >
</ nodi fi abl eG oup>
</l ocationAttributeMdifier>

When this option is set to false, the original values will be hidden in the panel.

I create mod |I Averaging Constraints ]

-
Modifier Properties: example

Name  example

exampleGroupA

attribute Mica Revelstoke Arrow Libby Duncan Kootenay Hungry Horse Kerr AlbeniFalls Post Falls Long Lake Grand Coulee Chief Joseph Brownlee Dworshak Lower Grani
QO_Avg_Req_Day weight | 1.0| 1.0 1o 1g 1.0/ 1.0/ 1.0/ 1.0 10| 1.0] 1.0/ 1.0 10| 1.0 10|
QO_Avg_Min_Day weight | 1.0/ 1.0 10 1.0 1.0] 1.0] 1.0[ 1.0 1.0] 1.0] 1.0] 1.0] 1.0] 1.0] 1.0]

-

In the example above the attributes are located in the rows of the table and the locations are positioned in the columns of the table. To switch the locations
to the rows and the attributes to the columns the option <locationOrientation> can be used.

Below an example.



<l ocati onAttributeMdifier id="exanple" nane="exanple">
<nodi fi abl eGroup nane="exanpl eG oupA" >
<l ocat i onSet | d>MODI FI ABLE_PRQIECTS_QO Avg_M n</| ocati onSet | d>
<attribute id="wQO Avg_Req_Day_RT">
<comment >Ori gi nal val ue: @O _Avg_Req_Day_RT@/ comrent >
</attribute>
<attribute id="wQO Avg_M n_Day_RT">
<comment >Ori gi nal val ue: @O _Avg_M n_Day_RT@/ comrent >
</attribute>
<t abul ar Layout >
<showOri gi nal Val ues>f al se</ showOri gi nal Val ues>
<l ocationOrientation>row</|ocationOientation>
</t abul ar Layout >
</ modi fi abl eG oup>
</l ocationAttributeMdifier>

Below a screenshot of the display.

Create mod l [ Averaging Constraints
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Modifier Properties: example

Name example

exampleGroupA

location QO_Avg_Req_Day weight QO_Avg_Min_Day weight
Mica 1.0 1.0
Revelstoke 1.0 1.0
Arrow 1.0 1.0
Libby 1.0 1.0
Duncan 1.0 1.0
Kootenay 1.0 1.0
Hungry Horse 1.0 1.0
Kerr 1.0 1.0
Albeni Falls 1.0 1.0
Post Falls 1.0 1.0
Long Lake 1.0 1.0
Grand Coulee 1.0 1.0
Chief Joseph 1.0 1.0
Brownlee 1.0 1.0
Dwiorshak 1.0 1.0
Lower Granite 1.0 1.0
Little Goose 1.0 1.0
Lower Monumental 1.0 1.0
Ice Harbor 1.0 1.0

In the examples above only one modifiableGroup was defined. It is also possible to define a location attribute modifier with multiple
modifiableGroups. Below a config example.



<l ocati onAttributeMdifier id="exanple" nane="exanple">
<nodi fi abl eGroup nane="exanpl eG oupA" >
<l ocat i onSet | d>MODI FI ABLE_PRQIECTS_QO Avg_M n</| ocati onSet | d>
<attribute id="wQO Avg_Req_Day_RT">
<comment >Ori gi nal val ue: @O _Avg_Req_Day_RT@/ comrent >
</attribute>
<attribute id="wQO Avg_M n_Day_RT">
<comment >Ori gi nal val ue: @O _Avg_M n_Day_RT@/ comrent >
</attribute>
<attribute id="Q0O Avg_M n_Week_constrai nt Type_RT">
<sel ection>
<pr edef i ned>
<opt i on>har d</ opti on>
<option>soft</option>
</ pr edefi ned>
</ sel ecti on>
<comment >Ori gi nal val ue: @Y Avg_M n_Week_constrai nt Type_RT@/ comrent >
</attribute>
<t abul ar Layout >
<showOri gi nal Val ues>f al se</ showOri gi nal Val ues>
<l ocationOrientation>row</|ocationOientation>
</t abul ar Layout >
</ modi fi abl eG oup>
<nodi fi abl eGroup nane="exanpl eG oupB" >
<l ocat i onSet | d>MODI FI ABLE_PRQIECTS_QO Avg_M n</| ocati onSet | d>
<attribute id="wQ0O Avg_M n_Week_RT"/>
</ nodi fi abl eG oup>
</l ocationAttributeMdifier>

Because there are two modifiable groups defined in the config, the display will show two tabs instead of only one.

| create mod |[ Averaging Constraints

rFS 4
Modifier Properties: example

Name | example

exampleGroupA| exampleGroupB

tribut LIB HGH KER ALF GCL
attribute

modified value | original value | modified value| original value | modified value | original value | modified value | original value | modified \ralue| original value
Q0_Avg_Min_Week weight 1.0| 1.0 1.0] 1.0 1.0| 1.0 1.0| 1.0 1.0] 1.0

4 {11}

Attribute config options
The following config options are available for the <attribute> element:

read only,

visible,
timeSeriesValueClosestToStateSelectionStartTime,
useSystemTimeAsDefaultvalue,
useTimeOfFirstReliableValuelnTimeSeries,
selection,

conditional selection,

comment.

Read only
This option will make attribute read-only in the display

Visible



It is possible to configure an export-button in the location attribute panel. In some cases it is necessary to export a complete set of location attributes which
includes attributes which should not be editable or visible in the location attribute modifiers panel. For this special case it is possible to define location
attributes which are invisible. These attributes will be exported to file but will not be editable in the location attribute modifiers panel.

TimeSeriesValueClosestTostateSelectionStartTime
This option can be used to define a set time series from which the value of the attribute should be derived.
The value will be determined in the following way:

1. Select the time series from the defined set which has the same location as the location from the location attribute,
2. Select the value at the selected state time from the IFD. If a state selection period is defined the start of the period will be used to select a value.

Below a config example.

<attribute id="URBS_|L_AWRA">
<timeSeriesVal ueCl osest ToSt at eSel ecti onStart Ti me>
<ti meSeriesSet >
<nmodul el nst ancel d>AWRAG i d_To_SubCat chnent s<
/ modul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>AWRA. | L</ par anet er | d>
<l ocat i onSet | d>AUS_URBS_subcat chnent s</ | ocat i onSet | d>
<tineSeriesType>external historical </tineSeriesType>
<tinmeStep unit="day"/>
<rel ativeViewPeriod unit="day" start="-14" end="0"/>
<readWiteMde>read only</readWiteMde>
</tineSeriesSet >
</tinmeSeriesVal ued osest ToSt at eSel ecti onStart Ti me>
<comment >No advi ce</ conment >
</attribute>

useSystemTimeAsDefaultValue

This element can be used define a default value for a date/time attribute. If this option is selected the initial value is set to the system time. When this
option is used a checkbox will be shown after the date/time selection box. If this checkbox is selected then a modifier will be created for this attribute with
the current value of the date/time box. When an existing modifier is selected and there is a modified value for the attribute in this modifier then the
checkbox will also be selected.

Closing Scenario

attribute Thames Barrier Tidal Forecasts

Closing Scenario Mo Closing Scenario v -
Barking Barrier .
Closing Options

attribute Thames Barrier Tidal Forecasts
Thames Barrier Wed 25-03-2020 12:30:00 -3 B
Barking Barrier Wed 25-03-2020 12:30:00 @0
Mext Hinh Tide Wed 01-01-2020 00-00-00 = 2

useTimeOfFirstReliableValuelnTimeSeries

This option is similar to the option useSystemTimeAsDefaultValue, but instead of setting the default value to the system time the default time will be
derived from a time series. A time series set can be configured for this option. The first time of the time series array for which a reliable value is available
will be used.

Selection

The element <selection> can be used to predefine the list of options which are available for a certain attribute. The predefined list op options can be
defined by:

® alist of location id's,
® alocation set,
® ahard-coded predefined list of options,



® a multi-value attribute which contains all the options which are available.

Below an example of a hard-coded list of options.

<attributeMdifiers>
<l ocationAttributeMdifier id="exanple" nane="exanple">
<nodi fi abl eGr oup nane="exanpl eG oupA">
<l ocat i onSet | d>MODI FI ABLE_PRQIECTS_QO Avg_M n</| ocati onSet| d>
<attribute id="wQO Avg_Req_Day_RT">
<comment >Ori gi nal val ue: @QO _Avg_Req_Day_RT@/ coment >
</attribute>
<attribute id="wQ0O Avg_M n_Day_RT">
<comment >Ori gi nal val ue: @O _Avg_M n_Day_RT@/ comrent >
</attribute>
<attribute id="QO Avg_M n_Week_constrai nt Type_RT">
<sel ecti on>
<pr edef i ned>
<opti on>har d</ opti on>
<opti on>soft</option>
</ pr edef i ned>
</ sel ecti on>

<comment >Ori gi nal val ue: @XO_Avg_M n_Week_const rai nt Type_RT@/ comrent >

</attribute>
<t abul ar Layout >
<showOri gi nal Val ues>f al se</ showOri gi nal Val ues>
<l ocationOrientation>row</|ocationOientation>
</t abul ar Layout >
</ nodi fi abl eG oup>
<nodi fi abl eGroup nane="exanpl eG oupB" >
<l ocati onSet | d>MODI FI ABLE_PRQIECTS_QO Avg_M n</| ocati onSet | d>
<attribute id="wQ0O Avg_M n_Week_RT"/>
</ nodi fi abl eG oup>
</l ocationAttributeModifier>

The display will look like the example below.

| Create mod |[ Averaging Constraints

%
Modifier Properties: example

Mame | example

exampleGroupA

location Q0_Avg_Req_Day weight QO_sAvg_Min_Day weight QO_Avg_Min_Week type
Mica 1.0 1.0/ hard -
Revelstoke 1.0 1.0| hard -
Arrow 1.0 1.0| hard hdl
Libby 1.0 1.0/ hard =
Duncan 1.0 1.0/ hard bl
Kootenay 1.0 1.0| hard -
Hungry Horse 1.0 1.0| hard -
Kerr 1.0 1.0| hard - |
Albeni Falls 1.0 1.0| hard -
Post Falls 1.0 1.0/ hard -
—/||Long Lake 1.0 1.0| hard -
Grand Coulee 1.0 1.0| hard hdl
Chief Joseph 1.0 1.0| hard -
Brownlee 1.0 1.0| hard bl

Conditional selection



The conditional selection can be used to disable other attributes depending on which option is selected for an attribute. For example if option A is selected
for a certain attribute X then attribute Y should be disabled and attribute Z should be enabled. If option B is selected then attribute Z should be disabled
and attribute Y should be enabled. Below an example.

<l ocationAttributeMdifier id="exanple" nane="exanple">
<nodi fi abl eGroup nane="exanpl eG oupA" >
<l ocati onSet | d>MODI FI ABLE_PRQIECTS_QO Avg_M n</| ocati onSet | d>
<attribute id="wQO Avg_Req_Day_RT">
<comment >Ori gi nal val ue: @wQO_Avg_Req_Day_RT@/ comrent >
</attribute>
<attribute id="wQO Avg_M n_Day_RT">
<comment >Ori gi nal val ue: @wQO_Avg_M n_Day_RT@/ comrent >
</attribute>
<attribute id="Q0O Avg_M n_Week_constrai nt Type_RT">
<condi ti onal Sel ecti on>
<option val ue="hard">
<di sabl edAttri but el d>WwQO_Avg_Req_Day_RT<
/ di sabl edAttri butel d>
</ opti on>
<option val ue="soft">
<di sabl edAttri but el d>wQO _Avg_M n_Day_RT<
/ di sabl edAttri butel d>
</ opti on>
</ condi tional Sel ecti on>
<comment >Ori gi nal val ue: @XO_Avg_M n_Week_constrai nt Type_RT@/ comrent >
</attribute>
<t abul ar Layout >
<showOr i gi nal Val ues>f al se</ showOri gi nal Val ues>
<l ocationOrientation>row</|ocationOientation>
</t abul ar Layout >
</ nodi fi abl eG oup>
</l ocationAttributeMdifier>

If the option hard is selected, the attribute wQO_Avg_Req_Day_RT should be disabled. If the second option is selected the attribute
wQO_Avg_Min_Day_RT should be disabled. Below an example of the display

WL |

‘olLoc

ng [ Create mod I [ Averaging Constraints

ng (el uw

lannin | Modifier Properties: example

annin

head Mame | example

nead
exampleGroupA
location Q0_Avg_Req_Day weight QO_Avg_Min_Day weight QO_Avg_Min_Week type
Mica 1.0 1.0/ soft -
Revelstoke 1.0 1.0 hard -
Arrow 1.0 1.0/ soft -
Libby 1.0 1.0| soft =
Duncan 1.0 1.0| hard - |
Kootenay 1.0 1.0 hard -
Hungry Horse 1.0 1.0{ hard v |
Kerr 1.0 1.0 hard -
Albeni Falls 1.0 1.0/ hard -
Fost Falls 1.0 1.0 hard -
Long Lake 1.0 1.0 hard -
Grand Coulee 1.0 1.0 hard -

Week Average Release (Minimum) Constraint Type

Original value: hard

‘ @ Mapl Data | :3, Forecast Managementl % System Monit0r| 2 Modifiers O X ‘ % Maodel run tables

LH&*? L |.




Comment

The bottom line of the display shows the comment for each attribute. The comment can be defined by using this element. It is possible to use location
attribute in the comment. The unmodified value of the defined attribute will be used in the comment. Below an example.

<attribute id="Q0O Avg_M n_Week_constrai nt Type_RT">
<condi ti onal Sel ecti on>
<option val ue="hard">
<di sabl edAttri but el d>wQO_Avg_Req_Day_RT<
/ di sabl edAttri butel d>
</ option>
<option val ue="soft">
<di sabl edAttri but el d>wQO_Avg_M n_Day_RT<
/ di sabl edAttri butel d>
</ opti on>
</ condi ti onal Sel ecti on>
<comment >Ori gi nal val ue: @)X _Avg_M n_Week_const rai nt Type_RT@/ comrent >

</attribute>

Define which locations are modifiable
To define from which locations the attributes can be modified there are 3 options available:

1. locationSetld,
2. locationld,
3. timeSeries

When the first two options are used the set of modifiable locations is determined in the following way. After selecting a topology node the module config
quick scanner will determine which locations are available in the workflow of the selected node. The intersection of the locations which are found for the
selected node and the configured locations (by either a location set or a list of locations) is the set of modifiable locations for the selected node.

The option timeSeries can be used to define a filter. First all the time series which are used in the topology workflow are determined. Then the found time
series are filtered by using the defined filter the locations of the resulting time series are the modifiable locations for a toplogy node.

Below a configuration example of the option <timeSeries>.

<nodi fi abl eGroup name="exanpl eG oupA" >
<ti meSeries>
<par anet er | d>QO</ par anet er | d>
</tinmeSeries>
<attribute id="wQO Avg_Req_Day_RT">
<comment >Ori gi nal val ue: @wQO_Avg_Req_Day_RT@/ comrent >
</attribute>

Export file

If this option is configured an additional button "export" will be shown in the modifiers display. It is possible to export the location attribute modifiers to dbf-
format or csv-format. Each modifierGroup will be exported to a separate file. In addition a file called description.txt will be exported. This file will contain
general information about the exported modifier. By default the data will be exported to dbf-format. Below an example of a location attribute modifier which
is exported to csv-format.

Location id, URBS LOSSTYPE, URBS_| L, URBS_CL, URBS_PR, URBS_| F, URBS_| LMX, URBS_RF, URBS_| FRF
tweed_eungel | a, I LCL, 2. 0, 22. 0, 0. 0, 1. 0E31, 0. 0, 0.0, 0. 0

Below an example.



<l ocati onAttributeMdifier id="exanple" nane="exanple">
<exportFil e>
<fil eName>exanpl e</fi | eName>
<export Al | Attributes>true</exportAllAttributes>
<dat aFor mat >csv</ dat aFor mat >
</ exportFil e>
<nodi fi abl eGroup nane="exanpl eG oupA" >
<| ocat i onSet | d>MODI FI ABLE_PRQJIECTS_QO Avg_M n</| ocati onSet| d>
<attribute id="wQO Avg_Req_Day_RT">
<comment >Ori gi nal val ue: @O _Avg_Req_Day_RT@/ comrent >
</attribute>
<attribute id="wQO Avg_M n_Day_RT">
<comment >Ori gi nal val ue: @O _Avg_M n_Day_RT@/ comrent >
</attribute>
<t abul ar Layout >
<showOri gi nal Val ues>f al se</ showOri gi nal Val ues>
<l ocationOrientation>row</|ocationOientation>
</t abul ar Layout >
</ nodi fi abl eG oup>
</l ocationAttributeMdifier>

The element <fileName> is used to define the name of export file. The element <exportAllAttributes> can be used to define if only the visible attributes
(exportAllAttributes=false) should be exported or all the attributes (exportAllAttributes=true). Currently two dataFormats are supported for the export
function csv and dbf. The dataFormat can be configured by using the element <dataFormat>. Below an example of a modifier with the element
<exportFile> configured.

H
;
[
Create mod | [ Averaging Constraints Export
FS 4
Modifier Properties: example
Name |example | export | [ Apply ]
exampleGroupA
location QO_Avg_Req_Day weight QO_Avg_Min_Day weight
Mica 1.0 1.0 -
Revelstoke 1.0 1.0 i
Arrow 1.0 1.0
Libby 1.0 1.0
Duncan 1.0 1.0
Kootenay 1.0 1.0 o
Hungry Horse 1.0 1.0 5
Kerr 1.0 1.0
Albeni Falls 1.0 1.0
Post Falls 1.0 1.0
Long Lake 1.0 1.0 | o
Grand Coulee 1.0 1.0
Chief Joseph 1.0 1.0
Browinlee 1.0 1.0
Dworshak 1.0 1.0
Lower Granite 1.0 1.0 -

Summary function

The lower panel of the modifier display shows the details of the selected modifier. The upper section shows the list of modifiers for the selected topology
node. Each modifier has a summary. By default Delft-FEWS will generate a summary based on the available information about the modifier. For the
location attribute modifiers it is possible to configure a custom summary by using the element <summaryFunction>. In the <summaryFunction> element it
is possible to include location attributes. When a summaryFunction element is added to the locationAttributeModifer, only the modifiers included in

the summaryFunction will be shown. If a location attribute included in this summaryFunction is modified it will be coloured blue and bold to indicate that the
value is modified. If a location attribute in the summaryFunction is not modifierd the value will be shown with original black font colour.

An example iof the summaryFunction s shown below.



<l ocati onAttributeMdifier id="exanple" nane="exanple">

<exportFil e>

<fil eName>exanpl e</fi | eName>

<export Al l Attributes>true</export Al Attributes>

<dat aFor mat >csv</ dat aFor mat >

</ exportFil e>

<nodi fi abl eG oup nane="exanpl eG oupA">

<| ocat i onSet | d>MODI FI ABLE_PRQJIECTS_QO Avg_M n</| ocati onSet| d>
<attribute id="wQO Avg_Req_Day_RT">

<comment >Ori gi nal

</attribute>

val ue: @wQO_Avg_Req_Day_RT@/ coment >

<attribute id="wQO Avg_M n_Day_RT">

<comment >Ori gi nal

</attribute>

<t abul ar Layout >

val ue: @QO_Avg_M n_Day_RT@/ coment >

<showOri gi nal Val ues>f al se</ showOri gi nal Val ues>
<l ocationOrientation>row</|ocationOientation>

</t abul ar Layout >

<summar yFuncti on>My summary= @wQO_Avg_Req_Day_RT@/ sunmar yFuncti on>

</ nodi fi abl eG oup>
</l ocationAttributeMdifier>

Below an example of the modifiers display.

- B

Mod type Name Summary Locations
example example a 0_Avg Day_R DB

Start

End valid Time User

Creationtime  Active Delete  Copy

o ) 3

[ createmod | | Averaging constraints
a

Import

e [ | |

v
Modifier Properties: example

data Name |example

exampleGroupA
s

;

e (RBS}| | location

QO_Avg_Req_Day weight QO_Avg_Min_Day weight
e (opt)

Mica
Revelstoke
Arrove

Libby

Duncan
Kootenay
Hungry Horse

blish
aToloc
aToloc;

‘Plannin:
Ahead
Ahead

Kerr
Albeni Falls
Fost Falls

Layout

To define the layout of the modifier it is possible to use the options:

® tabularLayout
® panelLayout

The option tabularLayout is used in the majority of the examples above, this option can be used to display the modifiable groups in a tab panel. Each
modifiable group will have its own tab. The panel layout can be used to show the modifiable groups in a single panel.

A config example is shown below.



<l ocati onAttributeMdifier id="exanple" nane="exanple">
<nodi fi abl eGroup nane="exanpl eG oupA" >
<l ocat i onSet | d>MODI FI ABLE_PRQIECTS_QO Avg_M n</| ocati onSet | d>
<attribute id="wQO Avg_Req_Day_RT">
<comment >Ori gi nal val ue: @O _Avg_Req_Day_RT@/ comrent >
</attribute>
<attribute id="wQO Avg_M n_Day_RT">
<comment >Ori gi nal val ue: @O _Avg_M n_Day_RT@/ comrent >
</attribute>
<panel Layout >
<t abl eLayout i d="panel | dA">
<title>l ayoutA</title>
<def aul t Col utmW dt h>150</ def aul t Col utmW dt h>
<attributeld w dth="200">Ww0 Avg_Req_Day_RT</attributel d>
<l ocationOrientation>row</|ocationOientation>
</t abl eLayout >
<t abl eLayout id="panel|dB">
<title> ayoutB</title>
<def aul t Col utmW dt h>300</ def aul t Col ummW dt h>
<attributeld w dth="400">WwQ0 Avg_M n_Day_RT</attributel d>
<l ocationOrientation>row</|ocationOientation>
</ tabl eLayout >
</ panel Layout >
<sunmmar yFuncti on>My summary= @wQO _Avg_Req_Day_RT@/ sunmar yFuncti on>
</ modi fi abl eGr oup>
<tenpl ate i d="panel | dA" name="A">
<panel >
<panel | d>panel | dA</ panel | d>
<position colum="1" row="1"/>
</ panel >
<panel >
<panel | d>panel | dB</ panel | d>
<position colum="2" row="1"/>
</ panel >
</ tenpl at e>
</l ocationAttributeMdifier>

The panel layout section defines two tableLayout sections. In the template section both table layouts are positioned on the panel. In the example the
panels are placed in a grid with 1 row and 2 columns. Below an example of the display.

Modifier Properties: example
Name | example
layoutA layoutd
location QO_Avg_Req_Day weight location QO_Avg_Min_Day weight
Mica -~ Mica -~
Revelstoke i Revelstoke i
Arrow Arrow
Libby Libby
Duncan Duncan
Kootenay Kootenay
Hungry Horse Hungry Horse
Kerr Kerr
Albeni Falls Albeni Falls
Post Falls Post Falls
Long Lake = Long Lake =
Grand Coulee Grand Coulee
Chief Joseph Chief Joseph
Brownlee Brownlee
Dwaorshak Dworshak
Lower Granite Lower Granite
Little Goose Little Goose
Lower Monumental Lower Monumental
Ice Harbor Ice Harbor
McNary ) McNary | )
John Day John Day
The Dalles ¥ The Dalles .
< | 11 » < | 1 b

The template section should always be used in combination with the panelLayout because the template section defines how the panels of the template
section should be displayed.

Editing attributes using math operands



To change the location attributes using math operands, select one or more attributes, open with right mouse click the popup menu and select menu item
“Apply operation...” (Ctrl+O).

An “Apply Operation” dialog will appear :

| |r Node: AGSI4
Mod... Mame Summary Locations Start End Yalid Time User Cr.. = Creationtime A_.P._.D._C..
Create mod Import ﬁ“ Re-run
5 4

Modifier Properties: Evapotranspiration Table

Mame Evapotranspiration Table Apply Apply To

Evapotranspiration

ttribut AGSI4
MR modified value | original value
January 1.6 1.6
February 26 26 [[5] Apply Operation e
_T;rrilfh ig Operation: - Value: 0.5
ey T fras |
= m 6.6 Appl Subiract ply to table Close |
July | 75 7.6 Multiply
August 8.6 8.6 Divide i
September 9.6 9.5
Oktober 10.6 10.6
MNovember 11.6 11.6
December 12.6 126 I

8. map | Wl Plots | 9y Modifiers O X
Select an operand and enter the value. Use button “Apply” to apply the operation to the selected value(s) . Use button “Apply to table” to apply the
operation to all numeric values in the table.

The (changed) location attribute modifier can also be applied to multiple locations. For this purpose the button “Apply to ...” can be used.
Note that “Apply to ...” button only becomes visible when we are modifying attributes for a single location.

Multi-value attribute modifiers

Multi-value attribute modifier is intended to modify multi-value location attributes, for example pump curves. An example:



Mode: AllLocations

Mod type Marne Summary Locations Start
head-dicharge location OKMI4 (OKMI4) *
Create mod head discharge
e _ _ 1035 a0
Modifier Properties: HeadDicharge 1 120
Mame  HeadDichargeTable 1.3 125
12 130
13 135
HeadDichargeTables 135 145
location head-dicharge
AGS4 table |
AMEI4 table |
OKMI4 table |
OK Reset Close

Both attribute head and discharge are multi-value attributes

The values are modified in a table-popup that can be opened from the normal locationattribute modifier table by clicking on a cell-button.

The table-popup is updated every time the cell-button is clicked. To confirm the changes in the table-popup, press OK button. To get the original values
back, press Reset button.

Similar to all other modifier types, the modified table will be stored as a modifier after pressing button Apply

The configuration associated with the head-discharge example can be found below. Note that it is possible to set a column to read only using <attributeld
readOnly="true">head</attributeld>



<l ocati onAttributeMdifier id="HeadD chargeTabl e’ nanme="HeadDi char geTabl e">
<nodi f i abl eGroup nane="HeadDi char geTabl es" >
<l ocationSet| d>Al | Locati ons</| ocationSet|d>

<attributesTabl e i d="head- di charge">
<attributel d>head</attributel d>
<attri butel d>di scharge</attributel d>
</attributesTabl e>

<t abul ar Layout >
<showOr i gi nal Val ues>f al se</ showOri gi nal Val ues>
<l ocationOrientation>row</| ocationOientation>
</t abul ar Layout >
</ nodi fi abl eG oup>
</l ocationAttributeMdifier>

Multi-value attributes and single-value attributes can be combined in one modifiableGroup . An example:
Create rmod

L

Modifier Properties: HeadDichargeTable
Narme HeadDichargeTable

HeadDichargeTables

location status head-dicharge power
AGSI4 D table [1000
AMEI4 D table [1000
OKmMI4 0 table [1000

The modified multi-value tables together with the single-value modified attributes will be stored after pressing button Apply.

The configuration associated with this example can be found below:

<l ocationAttri buteMdifier id="HeadD chargeTabl e" nane="HeadD char geTabl e" >
<nodi fi abl eG oup nane="HeadDi char geTabl es" >
<l ocationSet|d>All Locati ons</| ocati onSet|d>

<attribute id="status"/>

<attributesTabl e i d="head- di charge">
<attributel d>head</attributel d>
<attri butel d>di scharge</attri butel d>
</attributesTabl e>

<attribute id="power"/>

<t abul ar Layout >
<showOr i gi nal Val ues>f al se</ showOri gi nal Val ues>
<l ocationOrientation>row</| ocationOientation>
</t abul ar Layout >
</ nodi fi abl eG oup>
</l ocationAttributeMdifier>

Multi-value attribute modifier supports number and text attributes. It does not support boolean and date-time attributes (yet)
Also, it supports only layout with locationOrientation=row



ShiftDateTimeModifier

This modifier can be used to modifiy a single date/time attribute. The default value of the date/time attribute can be configured.

It is possible to define an offset and a time step. The initial value in the display will determined by adding the offset to the time zero of the node. After that
the calculated time will be shifted toward the first valid time of the configured time step.

The date/time box in the modifiers panel has label. The content of this label can be configured in the modifierTypes.xml. It is also possible to configure a
editablePeriodTimeSeries.

The value of the date/time attribute should always be in the period for which the configured time series has reliable data.

The user can also set the valid time of the date/time attribute modifier. When the time zero of a run is beyond the valid time of the modifier then the
modifier will no longer be applied.

The default value of the valid time can be configured by configuring an offset. The default value of the valid time will be set to time zero plus the offset.

<attributeMdifiers>
<shi ft Dat eTi meModi fier id="shiftDateTi mreMdifier" name="shiftDateTi meMbdifier">

<attri but el d>whMar ket Choi ce_RT</attri butel d>

<l ocati onl d>BPA</ | ocati onl d>

<def aul t Modi fi er Ti ne>
<of fset unit="day"/>
<tinmeStep unit="day"/>

</ def aul t Modi fi er Ti me>

<cust onLabel >My custom | abel text</custonlLabel >

<edi t abl ePeri odTi neSeri es>
<modul el nst ancel d>Publ i sh_RT</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>G\_Si nx/ par anet er | d>
<l ocati onl d>BPA</ | ocat i onl d>
<tineSeriesType>si nul ated forecasting</tineSeri esType>
<tinmeStep unit="hour"/>
<rel ativeViewPeriod unit="day" start="0" startOverrul abl e="fal se" end="24"

endOverrul abl e="f al se"/>

<readWiteMbde>read onl y</readWiteMde>

</ edi t abl ePeri odTi neSeri es>

<of f set Val i dTi me uni t ="day"/>

</ shi ft Dat eTi meModi fi er >
</attributeMdifiers>

Module parameter modifiers

Module parameter modifiers can be used to modify module parameters. The most common usage is to modify the module parameters of a model directly
but it is also possible to modify transformations with this modifier.

To modify the parameters of a transformation the transformation must have a module parameter file configured.

Module parameter modifiers
Module parameter modifiers are used to modify module parameter file which are used by a model. Currently there are two types available:

® module parameter modifier
® multiple model parameter modifier

Module parameter modifier

The module parameter modifier is a generic module parameter file editor which can be used to modify every module parameter file.
It is possible to limit the number of module parameter files which can be modified by applying a filter. It is possible to have
more than one module parameter modifier type configured in a Delft-FEWS application.

An example of the use of this modifier is the BASEFLOW-modifier available in NWS (National Weather Service) applications. This modifier modifies the
BASEFLOW-parameter of the UNITHG-
model.

Below an example of a module parameter modifier.



<modul ePar anet er Modi fi er id="basefl ow' nane="basefl ow'>

<filter>
<nmodul ePar anet er | d>CONSTANT_BASE_FLOW/ nodul ePar anet er | d>
</filter>

<def aul t Val i dTi ne/ >
<overwr i teParaneterVal ues>true</overwiteParanet er Val ues>
</ modul ePar anmet er Mbdi fi er >

Below an example of the display of a module parameter modifier

| R ) e | Reaan| R =
av
Modifier Properties: baseflow

Name | UNITHG_SRYA2_SRYAZLWR_UpdateStates Apply Apply To

Valid time |0g-19-2012 18:00

Parameter files

UNITHG_SRYA2_SRYA2LWR_UpdateStates
UNITHG_SRYA2_SRYA2UPR_UpdateStates || parameter 1d

Modified Value Original Value
CONSTANT_BASE_FLOW 0 o

@ Maplﬂ Plats

.,?.Tnpologyl Spatial Data‘ Jb Madifiers O X

With the element <filter> can be identified which module parameter files can be modified. In the example above every module parameter file with the
element CONSTANT_BASE_FLOW can be modified. The filter is also used to filter which part of the module parameter file can be modified. In the
example below only the module parameters with id CONSTANT_BASE_FLOW are editable by this modifier.

Multiple model parameter modifier

This type of modifier can also be used to modify module parameter files of models. The difference with the module parameter modifier type is that this type
can be used to modify multiple parameter files with a single modifier. This type of modifier is mainly used for calibration purposes but it can also be used in
an operational environment. Below an basic example of this modifier.

<mul ti pl eMbdul ePar anet er Modi fi er id="exanpl e" nanme="exanpl e">
<nunber Par anet er i d="SCF"/>
</ nul ti pl eModul ePar anet er Modi fi er >

The configuration above declares that all module parameter files which have parameter SCF can be modified with the modifier "example". Below an
example of the display of this modifier.

[ create mod_| [_snow17 calibration | [_sacsma calibration | [_unithg | Export
av

Modifier Properties: example

Hame |example i
[ SNOW17_GYRCIH_GYRCIHLF_L SNOW17_GYRC1H_GYRCIHUF_L
Farameter name
original value modified value original value madified value
1.0l

MV

MBASE
TAELEV 280 280 920 920
TIPM ,25 ,25 ,25 .25

PXTEMP 75 .75 75 75

SASC_OUTPUT_TS_INTERVAL

sl |s00 500 050 050

ELEV 1280 1280 920 920

FXADI 1 1
AREA_ELEV_CURVE(ENGL) Table Table able able

SWE_OUTPUT_TS_INTERVAL

08 08 ,08 08
2 1 1
SNSG_OUTPUT_TS_INTERVAL
IWETOL[0., 1.0]
F 15 15 15 15
scToLfo., 1.0]
39,6 [39.6 39,6 [39.6
8 ] 7 7
25 25 ,02 02
RAIN_SNOW_ELEV_INPUT_OPTION V| V| V] v
DAYGM 3 3 3 3
AREA_DEPLETION_CURVE able able able able

Preserve ratio/difference

() preserve ratio () preserve difference (@) no relation

& map | ( Plots | .5 Topology| ./ Modifiers O X




The display will show all the module parameter files of the selected segment which have a parameter SCF. In this case there are two module parameter
files which have parameter SCF. It is possible to define a minimum and/or a maximum value for the applied changes to a certain parameter. Below an
example.

<mul ti pl eMbdul ePar anet er Modi fi er id="exanple" nanme="exanple">
<nunber Par anet er i d="SCF">
<m ni nunVval ue>0. 1</ m ni munVal ue>
<maxi munVal ue>10</ maxi nunVal ue>
</ nunber Par armet er >
</ mul ti pl eModul ePar anet er Modi fi er >

If an invalid value is entered then the display will show an error.

Createmod | [ snow17 calibration | [ sacsma calibration | [ unithg | Export
— - N
o s oo invalid user edit -
Name | example | export Apply

SNG

L Value is higher than the maximum value:10.0
= [ SNOW17_GYRCIH_GYRCIHUF_| [

original value modified value

Farameter name
original value

MV =
MBASE

TAELEV 280 280 920 920 E
TIFM 25 25 ,25 25

PXTEMP 75 75 75 75

SASC_OUTPUT_TS_INTERVAL

s |00 500 050 050

ELEV 280 1280 920 920

FXAD] 1

|AREA_ELEV_CURVE(ENGL) able Table able able

SWE_OUTPUT_TS_INTERVAL 6 6 3 -

Preserve ratio/difference

preserve ratio preserve difference (@) no relation

& Map | 8 Plots| . Topology| ./ modifiers 0 %

In addition it is also possible to keep the difference of the parameter value between models the same (interModelRelation = preserve difference) or keep
the ratio of the values of a parameter the same between models (interModelRelation = preserve ration). Below an configuration example.

<mul ti pl eModul ePar anet er Modi fi er i d="exanpl e" nanme="exanpl e">
<nunber Par armet er i d="SCF">
<m ni munVal ue>0. 1</ mi ni nunmval ue>
<mexi munVal ue>10</ maxi nunVal ue>
</ nunber Par anet er >
<nunber Par aneter id="Sl">
<i nt er Mbdel Rel ati on>preserve difference</interMdel Rel ati on>
</ nunber Par anet er >
</ mul ti pl eModul ePar anet er Modi fi er >

If the user changes the value of the parameter Sl of one of the module parameter files then the values of the S| parameter of the other module parameter
will automatically be adjusted so that the difference between the values is still the same. In the example below the difference between the two values of SI

is 550.



[ createmod | [ snowt7 calibration | | sacsma calibration | [ unithg | Tmport Export %5 Re-run

Modifier Properties: example
Nome oampi | oy

[ SNOW17_GYRCIH_GYRCIHLF_| [ SNOW17_GYRCIH_GYRCIHUF _L [

Parameter name

original value [ modified value | original value [ modified value |
1 1 -
s00.00 Tl
280 920 920
[|TPM .25 25 25 25
PXTEMP 75 75 75 75
SASC_OUTPUT_TS_INTERVAL
ELEV 280 260 920 920
PXAD]
AREA_ELEV_CURVE(ENGL) able able able able E
SWE_OUTPUT_TS_INTERVAL
08 08 8 .08
5
SNSG_OUTPUT_TS_INTERVAL
15 15 15 15
9,6 39,6 39,6 9,6
0,8 0,8 0,7 0.7 —]
0,25 10,25 10,02 10,02
RAIN_SNOW_ELEV_INPUT_OPTION [ [T [T [T -
Preserve ratio/difference
(7) preserve ratio (@) preserve difference (_) no relation

8 Mao [ WL Plots [ % Toooloaw| & mndifiers M1 3¢ |

If the user changes the value of the S| parameter of the first model to 560 then the value of the SI parameter of the second model will change to 1060 to
keep the difference the same.

L
[ createmod | [ snowt7 calibration | | sacsma calibration | [ unithg | Import Export % Re-run
aw
Modifier Properties: example
Name |example | Apply.
[ SNOW17_GYRCIH_GYRCIHLF | [ SNOW17_GYRCIH_GYRCIHUF_L [
Farameter name.
original value modified value | original value [ modified value |
1 1 a
920 920
.25 .25
75 75
920 1920
03 1
AREA_ELEV_CURVE(ENGL) able able able Table =
SWE_OUTPUT_TS_INTERVAL
08 08 08 08
2 1 1
SNSG_OUTPUT_TS_INTERVAL
15 15 5 15
9.6 9.6 9.6 9.6
08 'n—,s 0,7 0,7 -
jo.25 lo.25 [0.02 [0.02
RAIN_SNOW/_ELEV_INPUT_OPTION I 1] [T [ -
Preserve ratio/difference
(7) preserve ratio (@) preserve difference (") no relation

To keep the ratio between the parameter values the same you should set the interModelRelation to preserve ratio

It is also possible to define a relation between parameter values of the same module parameter file. It is possible to keep the difference or the ratio
between two different parameter values the same. Below an configuration example.

<mul ti pl eMbdul ePar anet er Modi fi er id="exanpl e" nanme="exanpl e">
<nunber Par anet er i d="SCF">
<m ni munVal ue>0. 1</ m ni nunval ue>
<maxi munVal ue>10</ maxi munVal ue>
</ nunber Par anet er >
<nunber Par anet er id="Sl">
<i ntraMbdel Rel ati on>
<r el at edMbdul ePar anet er | d>SCF</ r el at edMbdul ePar anet er | d>
<rel ati on>preserve difference</relation>
</ i ntraMbdel Rel ati on>
</ nunber Par anet er >
</ mul ti pl eMddul ePar anet er Modi fi er>

In the example above the difference between the parameter SCF and SI will be kept the same.

Module parameters which are a table can by default be changed by using the table editor.



;
Table Editor -
A A B B Cc C D

— 2453.0 2453.0 0.0 0.0
] 2877.0 2877.0 0.02 0.02|

3074.0 3074.0 0.05 0.05|
— 3264.0 3264.0 0.09 0.09:
R 3458.0 3458.0 0.14 0.14

3651.0 3651.0 0.2 0.2
E 3841.0 3841.0 0.28 0.28|

4035.0 4035.0 0.37 0.37|
- 4228.0 4228.0 0.49 0.44
E 4419.0 4419.0 0.6 0.6|
A 4612.0 4612.0 0.74 0.74
. 4806.0 4806.0 0.86) 0.86|
A 5000.0 5000.0 1.0 1.0
= R} I 2
- 0K Cancel
= | — -  —

" "

For tables with only a single column of values it is possible to define this parameter value as a singleTableRowParameter.

Below an config example.

<si ngl eTabl eRowPar anet er i d="AREA_DEPLETI ON_CURVE" >

<xAXi sTitl e>WE A(i) </ xAxisTitle>

<yAxi sTit| e>Areal

<swi t chAxi s>t rue</ swi t chAxi s>
<col umNanme>0</ col unmNane>

<col umName>0.
<col umNane>0.
<col umNane>0.
<col umNane>0.
<col umNane>0.
<col umNane>0.
<col umNane>0.
<col umNane>0.
<col umNane>0.
<col umNane>1.
</ si ngl eTabl eRowPar anet er >

1</ col umNane>
2</ col umNane>
3</ col umNane>
4</ col umNane>
5</ col umNane>
6</ col umNane>
7</ col umNanme>
8</ col umNane>
9</ col umNane>
0</ col utmName>

The example below shows that the AREA_DEPLETION_CURVE has a button "curve".

extent of snow cover (percent)</yAxisTitle>

[ create mod | [ snow7 calibration | | sacsma calibration | [ unithg | Import Export % Re-run
av
Modifier Properties: snowl7 calibration

Name |snow17 calibration Apply

SNOW17_GYRCIH_GYRCIHLF_L

SNOW17_GYRCIH_GYRCIHUF_L

»

1

Parameter name
original value modified value original value modified value

SCF
MFMAX 8 7 7
MEMIN 2 1 1
NMF 15 5 15 15
UAD] ,08 08 08 ,08
SI 500 500 050 050
DAYGM 3 3 3 3
MBASE
FXTEMP 75 75 75 75
PLWHC ,25 ,25 02 ,02
M 25 25 25 25
[AREA_DEPLETION_CURVE C curve. ERE. curve curve.
My

280 280 920 920

280 280 920 920

able able able able

Preserve ratio/difference

@ preserveratio. €

) preserve difference (@) no relation

] o wadiers 0% |

After selecting this button the following display will be openened.




AREA_DEPLETION_CURVE [
AREA_DEPLETION_CURVE

[
000 005 010 015 020 025 030 035 040 045 050 055 060 065 070 075 080 085 050 035 L00 105 Lif
Areal extent of snow cover (percent)

L A B L B B B B B

0 0.1 0.2 03 0.4 05 0.6 0.7 08 0.9 1.0
0,05 |o,08 lo,11 lo,15 lo,19 lo,2¢ |03 |o,38 |0,46 |0,66 |1
0,03 [0,08 lo11 [o,15 [o.19 [0,24 03 lo,38 [0,46 [0,66 1

The values can editted by changing the values in the table and by clicking in the graph.

It is also possible to edit multiple parameters by using the <userDefinedXYEditor> option.

An config example is given below.

<user Def i nedXYEdi t or >

<xAxi sPar anet er | d>per col ati on demand</ xAxi sPar anet er | d>

<xAxi sTitle>l zdef r</ xAxi sTitl e>

<i nvert XAxi s>t rue</i nvert XAxi s>

<yAxi sTitl e>percol ati on demand</yAxi sTitle>

<xAxi sSt art>0</ xAxi sStart >

<xAXxi sEnd>1</ xAxi sEnd>

<xAxi sScal eUni t >0. 1</ xAxi sScal eUni t >

<expressi on>( LZFPMLZPK + LZFSMr LZSK) *( 1+ZPERC*| zdef r "REXP) </ expr essi on>
</ user Def i nedXYEdi t or >

If a this option is used a button will appear at the bottom of the table, after clicking this button the following display will appear.



percolation demand =
percolation demand
27s
250
225
200
'E 178
£
3
= 150
S
=
g 125
Z
100
75
=]
25
[+]
0,5 0.8 0,7 0.6 0,5 0,4 0,2 0,2 0,1 -0
lzdefr
ZPERC REXP LZPK LZFPM L75K LZFSM
1 |20.0 [1.1 |0.015 |280.0 lo.13 |70.0
2 |z0.0 [1.1 [0.015 |280.0 [0.13 |70.0
I Clear I I Add ] I Delete ] I Cancel ] [ Apply ] [ Apply To ]

The values of the parameters used in the expression can be editted by changing the values in the table. By default 1 new set of values is available for edit.

By clicking the add button more lines can be added. By selecting a row in the table and pressing apply a new set of parameter values can be applied.

Change ordinates modifier

This modifier can be used to change the ordinates of the module parameter file of the unit Hydrograph-model.

The ordinates can be changed in the table or in the graph. When the user presses the apply button the ordinates are adjusted by using a volume-

correction.

The volume correction will ensure that the volume without the modifier applied is the same as the volume of unit hydrograph after the modifier is applied.

Display

Below an example of the display of this modifier.

Creastemod | | MAFCHNG | [ MAT CHNG || cHGBLEND || sAccO | [ SSARREG | [ WECHNG | | AESCCHNG
av
Modifier Properties: UNITHG
Name [UNITHG_MCDQ2_MCDQ2_Updatestates Apply
Start time |11-25-2015 12:00:00 < End time |05-15-2018 06:00:00 < Valid time | 05-15-2018 06:00:00 <
278.850
MODIFIED
SMT Discharge Discharge 250,000
MCDQ2: MICA MCDQ2: MICA
— 225.000
92650,00 __ 58044,31]
200 000
20800,00]  208090,00) -
123220, 1232200 5
1330, 1330, & 150,000
47740, 47740, H
7720, 7720, g 126000
11490, 11490, &
3530,00) 3530,00 100000
890,00 590,00 75000
81758
25.000
o
o osi00 1200 18:00 ™ 1 sy Taay 7 day 2aay
0500 1200 18:00
- Discharge “MCDQ2: MICA DAN INFLOW" s MODIFIED Discharge "MCDQ2: MICA DAW INFLOW]

&5 map | 8 Plots| . Topology| & modifiers 01 %

& Forecaster help viewer

configuration example



<uni t Hydr ogr aphModi fi er s>
<changeOr di nat esModi fi er id="unithg" nanme="unithg">
<defaul tStart Ti ne>start run</defaul tStartTi me>
<def aul t EndTi me>end run</ def aul t EndTi me>
<def aul t Val i dTi ne/ >
<overw it ePar anmet er Val ues>f al se</ overw it ePar anet er Val ues>
</ changeOr di nat eshvbdi fi er >
</ uni t Hydr ogr aphModi fi er s>

defaultStartTime
The default start time of the modifier. The available options are startrun and time zero. It corresponds to the same fields in the modifier display. This is only
a default value, which can be changed by the user.

defaultEndTime

The default end time of the modifier. The available options are time zero and end run. It corresponds to the same fields in the modifier display. This is only
a default value, which can be changed by the user.

offsetDefaultEndTime

The offset of the end time compared to the option defined in defaultEndTime. For example when the defaultEndTime of the modifier is set to 'end run' and
an offset of 100 days is defined then the default end time of the modifier

will be set to 'end run' plus 100 days. It corresponds to the same fields in the modifier display. This is only a default value, which can be changed by the
user.

defaultValidTime

If this option is configured than a valid time can be chosen for this modifier. The valid time always default to time zero.

Transformation module parameter modifiers

Reverse order modifiers
This modifier can be used to reverse the data hierarchy of the merge simple transformation.
When this modifier is active on the transformation the data hierachy is reversed.

An example of the use of this modifier is the switchts-modifier of the NWS. With this modifier the forecasters temporarily favor one timeseries above the
other because the timeseries which normally is used as the primary timeseries is considered to be less reliable.

Display
Below an example of the display of a reverse order modifier.

The time series that should be reversed are shown in the table and plot . These time series match the input variables configured in the transformation
<merge><simple>. The first time series in the table matches the first input variable, the second one matches the second input variable.

The forecaster can only set a start- and end time of the modifier. If configured it is also possible to enter a valid time for this modifier.

Create mod Import ﬁ." Re-run
FS 4
Modifier Properties: SWITCHTS

Name WMergeTimeSeries Apply Apply To
Starttime 14-01-2019 06:00:00 = Endtime 16-01-2019 06:00:00 =

BE

L+ N B | 200 — HmLoch
Hh LRt — Hurated Loc A
GMT (m) (m) 278
Location A Location A .
LocA LocA 280
14-01-2019 22:00 sz
14-01-2019 23:00 E
15-01-2019 00:00 2 zo0
15-01-2019 01:00 1.0 15 =
15-01-2019 02:00 1.0 15 175
15-01-2019 03:00 1.0 25
15-01-2019 04:00 2.0 25 150
15-01-2019 05:00 2.0 25 .
15-01-2019 06:00 3.0 25 128
15-01-2019 07:00 3.0 + 00
15-01-2019 08:00 20
15-01-2019 09:00 3.0 14-01-2019 14-01-2019 15-01-2019 15-01-2019

.1570172019 10:00 30 . 08:00 18:00 06:00 18:00



It is also possible to reset the valid time to the current system time by clicking on the refresh button {1 as shown below. If an offset is configured, then
the valid time would be reset to: TO (current system time) + the configured offset.

Create mod CHGBLEND IGNORETS S17_MFC S$17_UADJ S517_PERCENT SNOW S17_RAINSNOW SWITCHMAP TSCHNGF 5” Re-run

diay Jz3

&
Modifier Properties: TSCHNGF

Name MAP_EKMI3 Apply Apply To 4
Start time 05-11-2020 06:00:00 L@ Endtime 05-12-2020 00-00-00 5@ Valid time 05-12-2020 00-00:00 o | 2
2
Operation  Multiply - Value 11 g
B-al v 00 8
8 | EKMI3
MAP MAP 0
(IN) (IN) EMAP [1]
e EKMI3 EKMI3 0478 WMAP [1] modified
EKMI3 EKMI3
ul Ul
05-12-2020 05-12-2020
00:00:00 00:00:00
05-11-2020 06:00 0.100 0.100
05-11-2020 12:00 0.000 0.000
05-11-2020 18:00 0.001 0.001
05-12-2020 00:00] 0.000 |EEEE
0.000
05-11-2020 0s-11-2020 05-11-2020 0s-11-2020
00:00 0600 1200 18:00

greatlks Forecast for opie: [1] Great Lakes Basin 01-01-1970 00:00:00 GMT Current
greatiks Forecast for opie’ [1] Great Lakes Basin 01-01-1970.
9. vap | M Pots | 5 Topology |/ Modifiers B X Document Viewer

Configuration example

<mer geSi npl eModi fi er s>
<reverseOrderMdifiers id="swi tchts" nane="SW TCHTS">
<defaul t Start Ti ne>start run</defaul tStartTi me>
<def aul t EndTi me>ti ne zer o</ def aul t EndTi ne>
</reverseOr der Modifiers>
</ mer geSi npl eModi fi er s>

defaultStartTime

The default start time of the modifier. The available options are startrun and time zero. It corresponds to the same field in the modifier display.

defaultEndTime
The default end time of the modifier. The available options are time zero and end run. It corresponds to the same fields in the modifier display.

defaultValidTime

If this option is configured than a valid time can be choosen for this modifier. The valid time always default to time zero. It corresponds to the same fields in
the modifier display.

Blending steps modifier
The blending steps modifier is a modifier which can only be used in combination with the transformation <adjust><adjustQ>.
The adjustQ-transformation should also have a moduleparameterfile configured.

Below an example.


https://publicwiki.deltares.nl/pages/viewpage.action?pageId=8683987

<transformati on i d="BRG\N6NVR' >
<adj ust >
<adj ust QUsi ngCbser vedl nst ant aneousDi schar ge>
<observedDi schar ge>
<vari abl el d>BRG\N6_Q N _6</ vari abl el d>
</ observedDi schar ge>
<si mul at edl nst ant aneousDi schar ge>
<vari abl el d>BRGN6TOT_SQ N_6</ vari abl el d>
</ si mul at edl nst ant aneousDi schar ge>
<nmodul ePar anet er Fi | e>ADJUSTQ BRGN6NVR_BRGN6NVR _Updat eSt at es<
/ modul ePar aneter Fi | e>
<adj ust edFor ecast Di schar ge>
<vari abl el d>BRGN6NVR_Q NE_6</ vari abl el d>
</ adj ust edFor ecast Di schar ge>
</ adj ust QUsi ngQbser vedl nst ant aneousDi schar ge>
</ adj ust >
</transformation>

This transformation uses observed discharges and simulated discharges to create an output timeseries.

One of the parameters of the adjustQ-transformation is the number of blending steps.

This parameter determines in how many steps the blend from the observed time series to the simulated time series is done.

The blending steps modifier is used to modify this parameter. The modifier doesn't have a start- and/or end time and is always valid.
The last applied blending steps modifier is always applied. Only one blending steps modifier can be defined in a fews configuration.

An example of the blending steps modifier is the CHGBLEND-modifier. This modifier is used by the NWS to modify the blending steps of the
adjustQ-operation.

Below is an example of a blending steps modifier. The forecaster can enter the value in the text box and/or change it with the up and down arrows next to
the text box.

Create mod J \ rrichng I { sachasef J I Sacco I I wechng Export
av
Modifier Properties: chgblend
Name |ADIUSTQ_OCRQY_OCRQOADI_UpdateStates Apply Apply To

Blending steps 4005

Below an example of the configuration an adjustQModifier.

<adj ust Qvbdi fi er s>
<bl endi ngSt epsModi fi er id="CHGBLEND" nanme="CHGBLEND'/>
</ adj ust Qvbdi fi er s>

The only thing the configurator has to configure is the id of the modifier and its name.
By doing this the configuration declares that it is allowed to use the blending steps modifier.

Sample years modifier

The transformation sample historic creates ensembles based on historic time series.
The sample years modifier can only be used in combination with this transformation.



To be able to use this modifier the transformation sample historic should use a module parameter file to define its configuration options. Make sure all the
following parameters are defined in the parameter file:

<paraneter id="startYear">
<i nt Val ue>1966</ i nt Val ue>
</ par anet er >
<paraneter id="firstEnsenbl eMenber| ndex">
<i nt Val ue>1966</ i nt Val ue>
</ par anet er >
<par aneter id="ensenbl eMenber Count" >
<i nt Val ue>44</ i nt Val ue>
</ par anet er >
<paraneter id="startWaterYear">
<stringVal ue>--10-01</stri ngVal ue>
</ par anet er >

An example of the use of this modifier is the modifier HistoricWaterYears which is in use by NWS.
It is used by the forecasters to overrule the default sample years in the transformation.

Display

Below an example of the display of this modifier.

Mod typs Flams Summ Shrt Ervd w'ad i I Cresbion Hme a [n] C

| craas Mo | | Eerenn ]
e |
Modifier Properties

Tip= I bW Al e
i T _SarngiBESF _Forsiast
art e | End bm= = Wakd Tme =

[_apoh [ sppk

St pEar | LSS v and yoaar | 1995 v

The forecaster can modifiy the default sample years by changing the start year and end year in the display.

Configuration example
Below an example of the configuration of this modifier.
<sanpl eHi st ori cal Modi fi ers>

<sanpl eYear sModi fi er id="historicwateryears" nanme="historicwateryears">
</ sanpl eYear sModi fi er> </sanpl eH storical Mdifiers>



Disable adjustment modifier
The transformation adjustQ creates a simulated time series by combining observed time series and simulated time series.

When this modifier is applied the observed time series are ignored and the output will be equal to the simulated time series. This modifier can, like the
blending steps modifier, only be used in combination with the adjustQ transformation. The adjustQ-transformation should use a moduleparameterfile to
define its parameters to be able to use this modifier.

The moduleparameterfile should define the parameter disableAdjustment.

Below an example

<paraneters xm ns="http://ww. w delft.nl/fews/Pl" xnlns:xsi="http://ww.w3. org/ 2001/ XM_.Schena-i nst ance"
version="1.5" xsi:schemaLocation="http://ww. w del ft.nl/fews/Pl https://fewsdocs. deltares.nl/schenmas/versionl.0
/ pi - schemas/ pi _nobdel par anet ers. xsd" >
<group id="default">
<paraneter id="blendi ngSteps">
<i nt Val ue>1</i nt Val ue>
</ par anet er >
<paraneter id="interpol ati onType">
<stringVal ue>di f f erence</ stri ngVal ue>
</ par anet er >
<par anet er id="di sabl eAdjustnent"> <
<bool Val ue>f al se</ bool Val ue>
</ par anet er >
</ gr oup>
</ par anet er s>

Display

Below an example of the display for this modifier. The forecaster cannot select a start- and/or enddate which means that the modifier will always be active.

Mod type Name Summary Locations start End valid Time User Creation time Active Delete Copy

(2] B &

) APRFC A
(=[] Southeast
B YsRvA2 Situk §
@ DEZQ9 Dezad
* ALSQY Alsek |
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Configuration example

The configurator only has to configure the id and the name of the modifier. By doing this, Delft-FEWS knows that it is allowed to use this modifier at a each
adjustQ-operation which uses a moduleparameterfile and has the element disableAdjustment in its
moduleparameterfile defined.


https://publicwiki.deltares.nl/pages/viewpage.action?pageId=8683987

<adj ust Qvbdi fi ers>
<di sabl eAdj ust ment Mbdi fi er id="espadj q" nanme="ESPADIQ'/>
</ adj ust Qvbdi fi ers>

Rating curve modifiers

Rating curve modifiers are used to modify a rating curve. Two modifier types are available for this purpose : tableRatingCurveModifier and
shiftMultiplyRatingCurveModifier

Table rating curve modifier

This modifier allows the users to edit the rating curve in both the table and the chart.

Editing in the table

The user can type the stage and discharge values directly in the table or use a popup menu to insert, delete, copy and paste the table rows. The
inserted or copied rows are blue.

Popup menu option 'mark’ can be used to mark the selected table rows as reliable, doubtful or unreliable.

Every time the table is edited also the chartis updated . However, the chart is not updated if the table contains any invalid value, i.e. the stage or
discharge are not ascending. The invalid values have red color.

Editing in the chart

To add a value to the rating curve, just click a value in the chart. To delete a value , press Ctrl button and then click the value . Removing the points
first, and then clicking the new points is the best approach.

Also, to move a point, first remove the point and then add a new point. Adding arbitrary points does not always work, since both stages and discharges
must be always ascending .

The adding of the points works as follows: the clicked stage (y value) is used to determine where to insert a new row, so that the stages stay ascending .
If the clicked new discharge value (x value) makes discharges not ascending anymore, then the new discharge value is automatically computed by taking
the closes discharge that fits the inserted row.

Displaying original and referenced rating curves

Original and/or referenced rating curves can be switched on/off with the buttons above the chart. Both buttons have a tooltip.

Use the first button to show the original rating curve . The datum the rating is valid from is shown in the legend.

An example is shown in the picture below:
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Use the second button to show the referenced rating curves . The referenced ratings are all the other ratings available for the same location.

The picture below shows both the original and the referenced rating curves:

Node: Simulation
Mod type Name Summary Locations Start End Valid Time User Creator » Creation time Active Priority Delete Copy

Create mod Import ? Re-run

aw)
Modifier Properties: table RC

Name TABLERC_LocA Apply
Starttime 14-01-2019 12:00 3@ Endtime 16-01-2019 12:00 HE
Original rating curve table Modified rating curve table |£ E
Stage (StageUnit) Discharge (Discharge. Stage (StageUnit) Discharge (DischargeU | amh Rating © i 10-01-2019 00:00

Soes 1699 3595 1599 ShOw referenoe riing GUNVSS, - mant vai from 2079-01-10 00-00 00

39624 2832 39624 2832 >

4.2672 4.248 4.2672 4.248 ~»-01-01-2019 00:00
45720 5.947 45720 5947 00 v 05-01-2019 0000
sias 10752 a5 0752 + 100120190000 ongna
5.4864 14726 5.4864) 14728 20 ~+ 10-01-2019 00:00 madified
5.7912 19.824 57912 19.824]

6.0960 25.488 6.0960 25.488 20.000

6.4008 33.134| 6.4008 33.134]

6.7056 41.064 6.7056 41.064) = oo

7.0104 51.542 7.0104| 51542 §

7.3152 60.605 7.3152 60.605 &

7.6200 69.384 7.6200 60.334) Z 15000

7.9248 80.712 7.9243 807120 o

8.2296 91.474 11.4287 196.922 g 12.500

85344 105.067 136137 378.730, @

88392 119.794 16.1108 503.797 10.000

91440 133.387 188576 679.295

97536 163 408 21.0428 858.828
103632 196.258 228530 1056.515 7.500
109728 228826 228600 1237 584

11.5824 262.810 24.3840 1393.344. £.000

121920 303.024 259080 1554768

131064 365.328 2500

14.0208 433.296 N 25000 50000 750.00 1,000.00 1,250 00 1,500 00

149352 504.096 Discharge {DischargeUnit)

aE oane £77 7907

Configuration example

<ratingCurveMdifiers>
<t abl eRat i ngCurveMbdi fier id="tabl eRC' nane="table RC'>
<defaul tStartTi ne>start run</defaul tStartTi me>
<def aul t EndTi me>end run</ def aul t EndTi me>
</t abl eRati ngCur veMbdi fi er>
</ratingCurveMdifiers>

Shift rating curve modifier

Rating curve modifiers are used to modify a rating curve. The rating curve can be modified by shifting the whole rating curve a constant value or by
multiplying it with a factor. The constant value or the multiplication factor is calculated by the following procedure. The forecaster defines a stage/discharge
pair, from the given stage the discharge is calculated by using the rating curve, the difference or factor between the given discharge and the calculated
discharge is calculated. This type of modifier is in use by North-Central RFC (NCRFC) one of the River Forecast Centers of the NWS. They use this
modifier to temporarily modify the rating curve.

However, when new rating curves are available they are imported in their system.

In addition, when hovering the mouse over the rating curve points in the modifier display, a tooltip is shown which shows the rating id, stage and flow
values.

Display

An example of the display of this modifier is shown below. The forecaster can define a stage/discharge pair by defining a pair in the text boxes. However it
is also possible to double click on a point in the graph to define a pair. From the defined stage/discharge pair automatically the constant value or
multiplication factor is derived, which is displayed besides the given stage/discharge pair. The radio button at the top of the display can be used to switch
between the two types of modifier (constant value or percentage).



| Create mod \[ rrichng ][ sachasef ][ sacco ][ wechng Export

av
Madifier Properties: qpeshift

Hame QPCSHIFT_KLNGQY Apply
Start time | 03-09-2012 12:00 : End time | 03-30-2012 12:00 :
modify the rating curve with a 0 constant value [ ) percentage
stage discharge constant value

extrapolate to discharge:

Level (FT) Discharge (CFS) modified Discharge (... Q\ T e\ R b
0.66 388.0432 388.0432 . QPCSHIFT KLNQO
0.98 |477.0531 477.0531 =
— KLNQE
131 565.0629 565.0629 oo . KNGS modifed
1.64 706.0786 706.0786 £ " L m—
|1.97 883.0983 863.0083 b = T
|_2.3 1165.1296 1165.1286 = £ .F_*«——""
2.62 1501.1671 1501.1671 £ 5o m—
2.95 1801.2006 1801.2006 ——
3.28 2331.259: 2331.2595 2.5
3.61 2860.318 2860.3186
3.94 3443.383 3443.3835 2.500 5.000 7.500 10,000 12,500 15.000 17.500 20.000 22500 25000 27500 30.000 32,500 35.000
14.27 14167.463! 4167.4639 - Discharge (CFS)

‘ @ Mapl ﬂ Plotsl == Topology | IZ‘ Spatial Data| /° Modifiers 0O X

Configuration example

<ratingCurvehModifiers>
<shi ft Mul ti pl yRati ngCurveModifier id="qgpcshift" name="qpcshift">
<defaul tStartTi me>start run</defaul tStartTi ne>
<def aul t EndTi me>end run</ def aul t EndTi me>
<of f set Def aul t EndTi ne uni t="day" multiplier="3"/>
</shiftMiltiplyRatingCurvehbdifier>
</ratingCurvehodifiers>

defaultStartTime
The default start time of the modifier. The available options are startrun and time zero. It corresponds to the same fields in the modifier display. This is only
a default value, which can be changed by the user.

offsetDefaultStartTime

The offset start time compared to the option defined in defaultStartTime. For example when an offset of 1 day is configured in this option and the
defaultStartTime is set to timezero than the default starttime of the modifier will be set to time zero plus 1 day. It corresponds to the same fields in the
modifier display. This is only a default value, which can be changed by the user.

defaultEndTime

The default end time of the modifier. The available options are time zero and end run. It corresponds to the same fields in the modifier display. This is only
a default value, which can be changed by the user.

offsetDefaultEndTime

The offset of the end time compared to the option defined in defaultEndTime. It corresponds to the same fields in the modifier display. This is only a default
value, which can be changed by the user.

expiryTime

This element can be used to overrule the default expiry time. The expiryTime is not related to the display (and is thus hidden from the user) and can be
used to maximize the period a rating table modifier can be applied. This expiryTime is related to the period to which the modifier is applied, it does not
indicate the period after which the rating table will be removed by the rollingBarrel. By using this option, you can overrule the default expiryTime.
expiryTimeDeletedModifiers

The expiryTimeDeletedModifiers is related to the rollingBarrel. When a modifier is deleted by the user (in the GUI) it will not be deleted but only set to

invisible, so that it can be restored. However, when the expiryTimeDeletedModifiers has passed, the modifier will be removed from the database and the
modifier can no longer be restored. So if the expiry time is 50 years, the modifier remains 50 years in the database, visible or invisible.

Time series modifiers

There are several options which apply to all types of time series modifiers.
applyToDeterministicRun

If this option is set to true then the modifier will only apply to deterministic runs.

applyToEnsemble

If you have configured ensemble ids in this section, the modifier will only apply to the configured ensemble ids.

Single value modifiers



A single value modifier is a modifier which modifies only one value at one time step in a time series. The forecaster can define a single value modifier in
the modifier panel by selecting a date and a value. The combination of the selected time and value is the definition of the single value modifier.

An example of the use of a single value modifier is the WECHNG-modifier used in several NWS (National Weather Service) applications. This modifier
sets the snow water-equivalent for the date specified. The single value modifier is applied to an empty time series which holds after the application of the
modifier only the value of the modifier. This time series is used as an input time series to the model. The model adapter reads the time series and knows
that it has to change the snow water-equivalent for the mod date to the specified value.

Display

The display for the single value modifiers is shown below.
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The user can enter a value in the text box by entering a value and by clicking on the spinner box next to it. The value can also be adjusted by the slider bar.

The date of the modifier can be selected in the area above which the forecaster can enter a value for the modifier. The units of the modifier is shown at the
right side of the slider bar.

Configuration example

<si ngl eVal ueModi fi er id="wechng" name="wechng">
<tinmeSeries>
<par anet er | d>WECHNG</ par aret er | d>
</tinmeSeries>
<sof tLimts>
<mexi munVal ue>25</ maxi nunval ue>
<m ni munVal ue>0</ m ni munval ue>
</softLimts>
<hardLi mits>
<maxi munVal ue>100</ maxi numval ue>
<m ni munVal ue>0</ m ni munVval ue>
</ hardLi mts>
<defaul t Ti me>ti ne zero</defaul t Ti me>
<def aul t Val ue>1</ def aul t Val ue>
</ si ngl eVal ueModi fi er >

timeSeries
The element timeseries is used to define to which timeseries this modifier can be applied.

softLimits



The slider in the display is bounded to the soft limits defined. However they can be overruled by entering a higher or lower value in the text box.
hardLimits

The values entered in the text box or the slider are bounded by the hard limits defined.

defaultTime

The default time of the modifier. Currently two options are available: time zero and start run.

defaultValue

It is possible to assign a default value to a single value modifier.

In the config example above a default value is configured as the initial value for the modifier.

Below a summary of the options which can be used to define the initial value of the modifier.

default value

This option defines a hard-coded value as the initial value for the modifier

derive a default value from a time series

This option defines a set of time series. The initial value will be derived from the time series which has the same location as the location of the modifier.
From this time series the the value at the time of the modifier will be chosen.

derive default value from a statistical function

The last option allows the forecaster to configure a statistical function from which the value should be derived. Currently only the principal component
analysis-functions support this option.

When the principal component analysis is run in the plot display by selecting the principal component analysis-function the output value of this function will
be default value for the modifier.

Constant value modifiers

Constant value modifiers are very similar to single value modifiers. But instead of modifying a single value at a particular point in time, they modify a time
series over a period of time with a fixed value.

An example of the use of the constant value modifier is the MFC-maodifier. This modifier adjusts the melt factor of the snow17-model over the specified
period of time with the specified value. It is (just as the WECHNG-modifier) applied to an
empty time series and used as an input time series to the snow17-model.

Display
Below the display of a constant value modifier is shown. Which is very similar to the display of single value modifier.

Note however that this modifier has a start and an end time. The constant value of the modifier can be specified in the
text box or with the slider. The period can be defined by using the start and end date boxes.
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Configuration example



<const ant Val ueModi fier id="nfc" name="nfc">
<tineSeries>
<par anet er | d>MFC</ par anet er | d>
</tinmeSeries>
<softLimts>
<maxi munVal ue>3</ maxi munval ue>
<m ni munVal ue>0</ m ni munVal ue>
</softLimts>
<hardLi m t s>
<maxi munVal ue>10</ maxi nunVal ue>
<m ni munVal ue>0</ m ni munval ue>
</ hardLi m ts>
<sliderTi cksSt epSi ze>1</ sl i der Ti cksSt epSi ze>
<spi nner St epSi ze>1</ spi nner St epSi ze>
<defaul t StartTi ne>start run</defaul tStartTi ne>
<def aul t EndTi me>end run</ def aul t EndTi me>
<def aul t Val i dTi me/ >
<of f set Val i dTi me uni t ="day"/>
<def aul t Val ue>1</ def aul t Val ue>
</ const ant Val uehbdi fi er >

timeseries

The user can define a timeseries filter in this element to define to which time series the modifier can be applied.
softLimits

The slider in the display is bounded to the soft limits defined. However they can be overruled by entering a higher or lower value in the text box.
hardLimits

The values entered in the text box or the slider are bounded by the hard limits defined.

sliderTicksStepSize

The step size of the the ticks in the slider.

spinnerStepSize

The step size by which the value in the spinner box increases or decreases by each click on the spinner.
defaultstarttime

The default start time of the modifier can be defined here. It corresponds to the same fields in the modifier display. This is only a default value, which can
be changed by the user.

Possible options are: "start run" or "time zero"
defaultendtime

The default end time of the modifier can be defined here. It corresponds to the same fields in the modifier display. These are only default values, which can
be changed by the user.

Possible options are: "time zero" or "end run"
defaultValidTime

Forecast time after which the modifier is no longer valid. If omitted, this value will be default to the year 3000 and the valid time entry box will not be shown
in the modifier display. Note that the only way to get the validTime option available, is to add: <defaultValidTime/> (without attributes or content)

offsetValidTime
an offset to the default valid time, compared to the TO of the run
defaultvalue

A default value can be defined here.

Enumeration modifiers

Enumeration modifiers are modifiers in which the user can select an option from a dropdown-list. Each available option in the drop-down list is represented
by a value.



This value is applied by the modifier to a period of time.

An example of the use of the eneration modifier is the rain snow modifier from the NWS. In this modifier the forecaster can determine the precipitation in
the snowl17-model. Only two options are available rain and snow. If the forecaster chooses option rain than

a value of 1 is set into the timeseries, if an option snow is chosen than the value 2 is set into the timeseries at the specified time. The modifier is applied to
an empty time series and used an input to the model. The model knows that if value 1 is set into the

timeseries that the user has chosen option rain and that if value is 2 that option snow was chosen.

Display

Below an example of the display for an enumeration modifier.
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Configuration example

<enuner ati onModi fi er id="rai nsnow' name="rai nsnow'>
<tineSeries>
<par anet er | d>RAl NSNOW/ par anet er | d>
</tineSeries>
<descri pti onEnuner ati on>choose precipitation: </descriptionEnuneration>
<enuner ati on>
<itemtext="rain" value="1"/>
<itemtext="snow' val ue="2"/>
</ enuner ati on>
<defaul t Start Ti ne>start run</defaul tStartTi me>
<def aul t EndTi me>end run</ def aul t EndTi me>
</ enuner ati onhodi fier>

timeseries

The user can define a timeseries filter in this element.

descriptionEnumeration

Define the text value in the display which is shown before the dropdown list

enumeration

Define the list of options available in the drop down list and its associated value which will be placed into the time series.
defaultstarttime

The default start time of the modifier can be defined here. It corresponds to the same fields in the modifier display. This is only a default value, which can
be changed by the user.

Possible options are: "start run" or "time zero"
defaultendtime

The default end time of the modifier can be defined here. It corresponds to the same fields in the modifier display. This is only a default value, which can
be changed by the user.

Possible options are: "time zero" or "end run"



Time series modifier

The time series modifier is a modifier which allows the forecaster to modify a timeseries by selecting points in a graph (graphical appointment of modifiers,
aka GAM, see below) or by changing values in a modifier table. In most applications of this modifier the forecaster is directly modifying a time series that is
used by trasnformations or external models. It might, for example, be used to directly modify a precipitation time series. This is contrary to how for
example the single value modifier WECHNG is used. This modifier modifies an empty time series that is used by a snow17-model for modifying its state
based on the input from this modifier. A time series modifier has the following characteristics:

® The time series modifier has always a start- and end date.
® The time series modifier can (Optionally, if configured) have a valid time.

The forecaster can modify time series by making changes in table or in the graph. The changes in the graph are made by clicking in the graph.

® When the user clicks from left to right then the values between the points are interpolated.

® When the user clicks from right to left only the newly added or changed points are adjusted but no interpolation will be done between the last two
points.

®* When more than one time series is shown in the display it is possible to make a selection of which time series should edited when making
changes by clicking in the graph.

® The time series which should be changed can be selected by clicking on the legend of that example time series in the graph.

Besides modifying the time series by editing values in the graph or table, processing functions can be selected from the dropdownbox. Available
processing functions are:

add

subtract

multiply

divide

replace

missing

ignore time series
time series

When one of the options add, subtract, multiply, divide or replace is chosen than a text box in which a value can be entered appears next to the operation
type-dropdownbox.
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The options add, subtract, multiply, divide or replace are self-explaining. They add, subtract, multiply, divide or replace the timeseries with the specified
value over the specified period of time.

The option missing replaces the values in the time series with missing values over the specified period of time, the ignore time series sets the value over
the specified period of time to unreliable.

The last option time series is the default option which will be selected after the initial creation of this modifier and this option allows the forecaster to freely
edit the timeseries.

An example of the use of the time series modifier is the RRICHNG modifier.
Display

Below a screenshot of the timeseries modifier.
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Configuration example

<tineSeriesMdifier id="rrichng" name="rrichng">
<ti meSeries>
<nmodul el nst anceSet | d>SNOM.7_For ecast </ nodul el nst anceSet | d>
<val ueType>scal ar </ val ueType>
<par anet er | d>RAl MK/ par anet er | d>
<l ocati onSet | d>Gages_Cat chnent s</ | ocati onSet | d>
<ti meSeriesType>si nul ated forecasting</tineSeriesType>
<tinmeStep unit="hour" nultiplier="6"/>
</tinmeSeries>
<defaul t Start Ti ne>start run</defaul tStartTi me>
<def aul t EndTi me>end run</def aul t EndTi me>
<def aul t Val i dTi me/ >
<r esol vel nWor kf | ow>t rue</ r esol vel nWor kf | ow>
<resol vel nPl ot s>f al se</resol vel nPl ot s>
<creat eConti nuousMdi fi er s>t rue</ cr eat eCont i nuoushbdi fi ers>
</tinmeSerieshdifier>

timeSeries

This element can be used to identify to which timeseries this modifier can be applied.

onlyApplyLastModifier

If this option is enabled only the most recent applicable modifier of this type will be applied

mergeUncommittedModifiers

If this option is enabled uncommitted modifiers will be merged into one modifier. This option is limited to modifiers which only modify a single time series
referenceTimeSeries

This option can be used to define a filter for reference time series. The available time series for the selected node in the topology will be filtered by using
the defined filter.

Only the reference time series which belong to the same parameter group as the modifiers which are being editted in the display will be displayed.
In addition only the reference time series which have the same location(s) as the time series which are being modified will be shown.
defaultvalidTime

Forecast time after which the modifier is no longer valid. If omitted, this value will be default to the year 3000 and the valid time entry box will not be shown
in the modifier display. Note that the only way to get the validTime option available, is to add: <defaultValidTime/> (without attributes or content)



offsetValidTime
an offset to the default valid time, compared to the TO of the run

resolvelnWorkflow

In the element timeSeries is a filter defined which defines which timeseries can be modified with this timeseries. If the element resolvelnWorkflow is set
than the modifier can be applied to all timeseries in the current workflow to which the defined time

series filter applies. In an IFD-environment the current workflow is the workflow which is associated to the selected topology node.

resolvelnPlots
This element can only be used in IFD-environments. If this element is enabled than the timeseries-filter is also applied to all timseries in the plots
associated with the current selected topology node.

editinPlots

It is possible to create a timeseries modifier in the plot displays. This can be done by selecting a timeseries by selecting a legend. After selection the
timeseries can be modified by graphically editing the timeseries or by changing values in the graph. This feature can

be disabled by setting this option to false.

createContinousModifiers
If a modifier is created in the graph by default one modifier will be created. However when the option createContinousModifiers is disabled one modifier
will be created for every continuous range of modifications made. For example if the forecaster changes a 6 hours timeseries at 00z and at 12z but not a

0600z than by default this will result in creating a single modifier, but when this option is disabled two modifiers will be created. One for each
continuous range of changes. In this case there is a change at 00z and one at 12z therefore two modifiers will be created.

Graphical appointment of modifiers (aka GAM)
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In order to make use of the graphical appointment of modifiers menu, it is adviced to configure the TimeSeries Display as PlotsTimeSeriesDialog in Explor
er.xml:

<expl orer Task nane="Data Di spl ay">
<taskC ass>nl . w del ft.fews. gui.plugin.timeseries.PlotsTi neSeriesDi al og</taskC ass>

</ expl or er Task>



Then, you need to configure several things in the ModifierTypes.xml

Create a modifier type for the parameter you want to modify (as described on this page), e.g.:

<timeSeriesMdifier id="tinmeseries.to.nodify" name="GAM ti neseries">
<ti nmeSeri es> <nodul el nst ancel d>My. Modul e. | nst ance. | d</ nodul el nst ancel d>
<l-- optional --> <paraneterld>M. paraneter</paraneterld> </tinmeSeries>
<defaul t Start Ti ne>start run</defaul tStartTi ne>
<def aul t EndTi me>end run</ def aul t EndTi me>
<resol vel nWor kf | ow>t rue</ resol vel nWor kf | ow>
<resol vel nPl ot s>t rue</resol vel nPl ot s>
</tineSeriesMdifier>

In the DisplayGroups.xml, you need to define a displayGroup with a display showing a plotld containing the timeseries you just made a modifierType for,
e.g.:

<di spl ayG oup nane="G aphi cal Appoi ntrment of Modifiers" id="GAM >
<di spl ay nanme="GAM > <rel ati veVi ewPeri od unit="day" start="-3" end="7"/>
<l ocati onl d>H Ms- SI NT</ | ocat i onl d>
<pl ot | d>Maas_kansver wachti ngen_GAM/ pl ot | d>
</ di spl ay> </ di spl ayG oup>

In the Topology.xml you need to define a node in the topology linked to the displayGroupld of the displayGroup you've just created, e.g.:

<nodes i d="GAM >
<node i d="GAM node" >
<di spl ayG oupl d>GAMK/ di spl ayG oupl d>
</ node>
</ nodes>

In the TimeSeriesDisplayConfig.xml, there's an optional configuration setting.

If you want to be assisted by default markers when graphically editing the time series, you can configure this behavior, e.g.:

<gr aphi cal Edi ti ngConfi g>
<adj ust ShapeByDr aggi ng>
<preSel ect Ti meSt epsPeri odi cal | y>
<par anet er | d>My. par anet er </ par aneter | d>
<tinmeSpan unit="hour" mnultiplier="12"/>
</ preSel ect Ti meSt epsPeri odi cal | y>
</ adj ust ShapeByDr aggi ng>
</ gr aphi cal Edi ti ngConfi g>

Mark unreliable modifier

This modifier sets all the values in a time series to unreliable over a period so the data will not be used in the models, but the original values will be
displayed. The display is very similar to the display used for the timeseries modifier however the dropdownbox is disabled and the option ignore timeseries
is enabled. The forecaster can only edit the start and end dates of the period in which the time series will be set to invalid. In the Modifiers Display table the
unreliable values in the modified time series are marked yellow.

An example of the use of this modifier is the modifier IGNORETS. This modifier is available in the NWS (National Weather Service) applications. To
arrange that the model RESSNGL or the transformation AdjustQ ingores certain types of data.
By setting the correct filter in configuration only certain input time series of ressngl or adjustQ can be ignored by using the modifier.

Display

Below an example of the display of the mark unreliable modifier.
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Configuration example

<mar kUnr el i abl eModi fier id="ignorets" nane="ignorets">
<expi ryTi me unit="day" nultiplier="150"/>
<timeSeries>
<nmodul el nst ancel d>I npor t | HFSDB</ npbdul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>Q N</ par anet er | d>
<l ocati onSet | d>Gages_AK</| ocat i onSet | d>
<timeSeri esType>external historical </timeSeriesType>
<timeStep unit="hour" multiplier="1"/>
</tinmeSeries>
<defaul t Start Ti ne>start run</defaul t StartTi me>
<def aul t EndTi me>end run</ def aul t EndTi me>
</ mar kUnr el i abl eModi fi er>

timeSeries
This element can be used to identify which timeseries this modifier can be applied.

defaultstarttime

The default start time of the modifier can be defined here. It corresponds to the same fields in the modifier display. This is only a default value, which can
be changed by the user.

Possible options are: "start run: or "time zero"
defaultendtime

The default end time of the modifier can be defined here. It corresponds to the same fields in the modifier display. This is only a default value, which can
be changed by the user.

Possible options are: "time zero" or "end run"

Compound modifier

The compound modifier can be used to modify a set of time series with slider bars. Each slider shows a reference value in blue. If no modification is made
the value of the slider will be equal to the reference value. If a modification is made the slider will always be equal to the value of the modifier. Too indicate
that a modification was made the text box will be made yellow.

An example of the use of the compound modifier is the sacco-modifier. This modifier is used to modify the state of the Sacramento-model. Each slider
represents a state parameter. In blue the current value is shown, the slider is equal to current value of the model or if the state parameter is changed it will
be equal to the modification.

Display

Below an example of the display of this modifier.
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Configuration example

<conpoundModi fi er id="sacco" nane="sacco">
<slider>

<current Ti meSeri es>
<nmodul el nst anceSet | d>SACSMA_For ecast </ nodul el nst anceSet | d>
<val ueType>scal ar </ val ueType>
<par anet er | d>UZTWC</ par anet er | d>
<l ocati onSet | d>Gages_Cat chment s</ | ocati onSet | d>
<timeSeri esType>si nul ated forecasting</tineSeriesType>
<tinmeStep unit="hour" nultiplier="6"/>

</current Ti meSeri es>

<nodi fi edTi meSeri es>
<nmodul el nst ancel d>Expor t MODS</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>UZTWC</ par anet er | d>
<l ocati onSet | d>Gages_Cat chnent s</ | ocati onSet | d>
<timeSeri esType>external historical </timeSeriesType>
<tinmeStep unit="nonequidistant"/>

</ nodi fi edTi meSeri es>

<hardLi m t s>
<maxi munVal ue>10</ maxi munval ue>
<m ni nunVal ue>0</ m ni nunval ue>

</ hardLi m ts>

</slider>
<sl i der>

<currentTi meSeries>
<nmodul el nst anceSet | d>SACSMA_For ecast </ nodul el nst anceSet | d>
<val ueType>scal ar </ val ueType>
<par anet er | d>UZFWC</ par anet er | d>
<l ocati onSet | d>Gages_Cat chment s</ | ocati onSet | d>
<tinmeSeriesType>si nul ated forecasting</tineSeri esType>
<tineStep unit="hour" nultiplier="6"/>

</current Ti meSeri es>

<nodi fi edTi meSeri es>
<nmodul el nst ancel d>Expor t MODS</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>UZFWC</ par anet er | d>
<l ocati onSet | d>Gages_Cat chment s</ | ocati onSet | d>
<tinmeSeri esType>external historical </tineSeriesType>
<tineStep unit="nonequidistant"/>

</ modi fi edTi meSeri es>

<maxi mumAl | owedVal uePar aret er | d>UZFWWK/ maxi nunmAl | owedVal uePar anet er | d>

</slider>
<slider>

<current Ti meSeri es>

Sc



<modul el nst anceSet | d>SACSMA_For ecast </ nodul el nst anceSet | d>
<val ueType>scal ar </ val ueType>
<par anet er | d>LZTWC</ par anet er | d>
<l ocati onSet | d>Gages_Cat chnment s</ | ocati onSet | d>
<tineSeriesType>si nul ated forecasting</tineSeri esType>
<timeStep unit="hour" multiplier="6"/>
</current Ti meSeri es>
<nodi fi edTi meSeri es>
<nmodul el nst ancel d>Expor t MODS</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>LZTWC</ par anet er | d>
<l ocati onSet | d>Gages_Cat chnent s</ | ocati onSet | d>
<tineSeriesType>external historical </tineSeriesType>
<timeStep unit="nonequidistant"/>
</ modi fi edTi meSeri es>
<mexi mumAl | owedVal uePar anet er | d>LZTWWK/ maxi numAl | owedVal uePar anet er | d>
</ slider>
<slider>
<current Ti meSeri es>
<nmodul el nst anceSet | d>SACSMA_For ecast </ nodul el nst anceSet | d>
<val ueType>scal ar </ val ueType>
<par anet er | d>LZFSC</ par anet er | d>
<l ocati onSet | d>Gages_Cat chnent s</ | ocati onSet | d>
<tineSeriesType>si nul ated forecasting</tineSeri esType>
<timeStep unit="hour" nultiplier="6"/>
</current Ti meSeri es>
<nodi fi edTi meSeri es>
<nmodul el nst ancel d>Expor t MODS</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>LZFSC</ par anet er | d>
<l ocati onSet | d>Gages_Cat chnent s</ | ocati onSet | d>
<tineSeriesType>external historical </tineSeriesType>
<ti meStep unit="nonequidistant"/>
</ modi fi edTi meSeri es>
<maxi mumAl | owedVal uePar anet er | d>LZFSM</ maxi numAl | owedVal uePar anet er | d>
</slider>
<slider>
<current Ti meSeri es>
<nmodul el nst anceSet | d>SACSMA_For ecast </ nodul el nst anceSet | d>
<val ueType>scal ar </ val ueType>
<par anet er | d>LZFPC</ par anet er | d>
<l ocati onSet | d>Gages_Cat chnent s</ | ocati onSet | d>
<tineSeriesType>si nul ated forecasting</tineSeri esType>
<timeStep unit="hour" nmultiplier="6"/>
</current Ti meSeri es>
<nodi fi edTi meSeri es>
<nmodul el nst ancel d>Expor t MODS</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>LZFPC</ par anet er | d>
<l ocati onSet | d>Gages_Cat chnent s</ | ocati onSet | d>
<timeSeriesType>external historical</timeSeriesType>
<ti meStep unit="nonequidistant"/>
</ modi fi edTi meSeri es>
<mexi mumAl | owedVal uePar anet er | d>LZFPM</ maxi numAl | owedVal uePar anet er | d>
</ slider>
<slider>
<currentTi meSeri es>
<nmodul el nst ancel d>Expor t MODS</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>ADlI MC</ par anet er | d>
<l ocati onSet | d>Gages_Cat chnent s</ | ocati onSet | d>
<timeSeriesType>external historical</tinmeSeriesType>
<tinmeStep unit="nonequidistant"/>
</current Ti meSeri es>
<nodi fi edTi meSeri es>
<nmodul el nst anceSet | d>SACSMA_For ecast </ nodul el nst anceSet | d>
<val ueType>scal ar </ val ueType>
<par anet er | d>ADlI MC</ par anet er | d>
<l ocati onSet | d>Gages_Cat chnent s</ | ocati onSet | d>
<tineSeriesType>sinul ated forecasting</tineSeriesType>
<tinmeStep unit="hour" nultiplier="6"/>



</ modi fi edTi meSeri es>
<maxi mumAl | owedVal uePar anet er | d>UZTWM+LZTWWK/ maxi mumAl | owedVal uePar anet er | d>
</slider>
<defaul t Ti me>start run</defaul t Ti me>
<of fset Defaul t Tine unit="day" nultiplier="1"/>
</ conpoundhbdi fi er>

slider

For each slider the time series which holds the reference values should be configured, and the time series which should contain the modified value should
be configured. Each slider also has maximum value. This maximum is retrieved from the module parameter file of the model. The element
maximumAllowedValueParameterld identifies which parameter should be used to identify the maximum. Note that the parameters of the current time
series and of the modified time series must be the same.

current time series
This time series holds the current value of the model and will be used to determine the value of the blue reference value.

modified time series
If a parameter is changed the modifier will be applied to this time series

maximumAllowedParameterld
The maximum of the slider can be derived from the module parameter file by identifying the parameterld which holds the value of the maximum

hardLimits
It also possible to define the minimum and maximum of the modifications by hard coding them in the configuration.

defaultTime
Default of modifier date. Possible options are "start run" and "time zero".

Missing value modifier

The missing value modifier can be used to set the values in a time series to missing over a period of time. The user can only define the period of time over
which this modifier is active.

The panel which is used for this modifier is very similar to the panel of the time series modifier. The difference with the time series modifier panel is that the
dropdown box which is used to select an operation type is disabled and set to the type Missing.

An example of the use of this modifier is the SETMSNG-modifier which is applied in NWS (National Weather Service) applications. To set the value of
certain time series to missing this modifier is used.

Display

An example of the missing value modifier is shown below.
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Configuration example



<m ssi ngVal ueModi fier id="setmsng" nane="setnsng">

<timeSeries>
<nmodul el nst ancel d>I npor t | HFSDB</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>STG</ par anet er | d>
<l ocati onSet | d>Gages_AK</ | ocat i onSet | d>
<tinmeSeri esType>external historical </tineSeriesType>
<tineStep unit="hour" nultiplier="6"/>

</timeSeries>

<timeSeries>
<modul el nst ancel d>I npor t | HFSDB</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>STG</ par anet er | d>
<l ocati onSet | d>Gages_AK</ | ocat i onSet | d>
<tinmeSeriesType>external historical </tineSeriesType>
<tineStep unit="hour" nultiplier="1"/>

</timeSeries>

<defaul tStartTi me>start run</defaul tStartTi ne>

<def aul t EndTi me>end run</ def aul t EndTi me>

<r esol vel nWor kf | ow>f al se</ r esol vel nWor kf | ow>

<resol vel nPl ot s>t rue</resol vel nPl ot s>

</ m ssi ngVal ueModi fier>

timeseries
This element can be used to identify to which timeseries this modifier should be applied.

defaultStartTime
The default start time of the modifier. The available options are startrun and time zero. It corresponds to the same fields in the modifier display. This is only
a default value, which can be changed by the user.

offsetDefaultStartTime

The offset start time compared to the option defined in defaultStartTime. For example when an offset of 1 day is configured in this option and the
defaultStartTime is set to time zero than the default start time of the modifier will be set to

time zero plus 1 day. It corresponds to the same fields in the modifier display. This is only a default value, which can be changed by the user.

defaultEndTime
The default end time of the modifier. The available options are time zero and end run. It corresponds to the same fields in the modifier display. This is only
a default value, which can be changed by the user.

offsetDefaultEndTime
The offset of the end time compared to the option defined in defaultEndTime. It corresponds to the same fields in the modifier display. This is only a default
value, which can be changed by the user.

expiryTime

This element can be used to overrule the default expiry time. The expiryTime is not related to the display (and is thus hidden from the user) and can be
used to maximize the period a rating table modifier can be applied. This expiryTime is related to the period to which the modifier is applied, it does not
indicate the period after which the rating table will be removed by the rollingBarrel. By using this option, you can overrule the default expiryTime.

resolvelnWorkflow

In the element timeSeries is a filter defined which defines which timeseries can be modified with this timeseries. If the element resolvelnWorkflow is set
than the modifier can be applied to all timeseries in the current workflow to which the defined time series filter applies. In an IFD-environment the current
workflow is the workflow which is associated to the selected topology node.

resolvelnPlots
This element can only be used in IFD-environments. If this element is enabled than the timeseries-filter is also applied to all timeseries in the plots
associated with the current selected topology node.

Switch option modifier

This modifier allows the forecaster to choose one of the configured time series. If the chosen time series was defined as a timeValue-timeseries than the
forecaster will also have the option to enter a value. If the timeseries was defined as a boolean time series than the forecaster cannot enter a value and the
textbox for the value will be grayed out.

An example of the use of this modifier is the SSARREG-modifier of the NWS. This modifier is used to set the regulation options for a basin. By using the
radio-button a regulation option can be selected. For most regulation options a value can be entered. However the option FREEFLOW can only be
switched on.

Below an example of the display of a switch option modifier just after it is created by using the "create mod"-button.
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In the example above only 1 regulation option is shown. It is possible to add a new one clicking on the Add-button.
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It is only possible to create regulation options at the time step of this modifier.

The delete button can be used to delete an entry. For most regulation option a value can be entered in the value-box. The freeflow option can only be

selected. It is not possible to enter a value.
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Below a configuration example.

<swi t chOpti onModi fier id="ssarreg"

nane=" SSARREG' >

<expi ryTi me unit="day"

mul tiplier="365"/>

<tineVal ueTi neSeri es>

<nmodul el nst ancel d>Expor t MODS</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>

<par anet er | d>SETQ</ par anet er | d>
<qualifierld>US</qualifierld>

<l ocati onSet | d>Reservoi rs</| ocationSet | d>

<timeSeriesType>si nul ated forecasting</tineSeriesType>

<tineStep unit="nonequidistant"/>

<l--
</ tineVal ueTi meSeri es>
<tineVal ueTi meSeri es>

<ensenbl el d>mai n</ ensenbl el d>

<nmodul el nst ancel d>Expor t MODS</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>

<par anet er | d>SETH</ par anet er | d>
<qualifierld>US</qualifierld>

<l ocati onSet | d>Reservoi rs</| ocationSet|d>

-->




<ti meSeriesType>external forecasting</tineSeriesType>
<tineStep unit="nonequidistant"/>

</tinmeVal ueTi meSeri es>

<ti meVal ueTi meSeri es>
<modul el nst ancel d>Expor t MODS</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>SETS</ par anet er | d>
<qualifierld>US</qualifierld>
<l ocati onSet | d>Reser voi rs</| ocationSet|d>
<tineSeri esType>external forecasting</tineSeriesType>
<timeStep unit="nonequidistant"/>

</tineVal ueTi meSeri es>

<timeVal ueTi meSeri es>
<nodul el nst ancel d>Expor t MODS</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>SETDQ</ par anet er | d>
<qualifierld>US</qualifierld>
<l ocati onSet | d>Reservoi rs</| ocationSet|d>
<tineSeriesType>external forecasting</tineSeriesType>
<tinmeStep unit="nonequidistant"/>

</tinmeVal ueTi meSeri es>

<ti meVal ueTi meSeri es>
<modul el nst ancel d>Expor t MODS</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>SETDH</ par anet er | d>
<qualifierld>US</qualifierld>
<l ocati onSet | d>Reservoi rs</| ocationSet | d>
<ti meSeri esType>external forecasting</tineSeriesType>
<tinmeStep unit="nonequidistant"/>

</tinmeVal ueTi meSeri es>

<ti meVal ueTi meSeri es>
<nmodul el nst ancel d>Expor t MODS</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>SETDS</ par anet er | d>
<qualifierld>US</qualifierld>
<l ocati onSet | d>Reservoi rs</l ocationSet|d>
<tineSeri esType>external forecasting</tineSeriesType>
<timeStep unit="nonequidistant"/>

</tineVal ueTi meSeri es>

<bool eanTi meSeri es>
<nmodul el nst ancel d>Expor t MODS</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>FREEFLOW/ par anet er | d>
<qualifierld>US</qualifierld>
<l ocati onSet | d>Reservoi rs</| ocationSet|d>
<tineSeriesType>external forecasting</tineSeriesType>
<tinmeStep unit="nonequidistant"/>

</ bool eanTi meSeri es>

<ti meVal ueTi meSeri es>
<nmodul el nst ancel d>Expor t MODS</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>SETQ</ par anet er | d>
<qualifierld>DS</qualifierld>
<l ocati onSet | d>Reser voi rs</| ocationSet | d>
<tinmeSeri esType>external forecasting</tineSeriesType>
<tinmeStep unit="nonequidistant"/>

</tineVal ueTi meSeri es>

<ti meVal ueTi meSeri es>
<nmodul el nst ancel d>Expor t MODS</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>SETH</ par anet er | d>
<qual i fierld>DS</qualifierld>
<l ocati onSet | d>Reservoi rs</l ocationSet|d>
<tineSeri esType>external forecasting</tineSeriesType>
<timeStep unit="nonequidistant"/>

</tinmeVal ueTi meSeri es>

<timeVal ueTi meSeri es>
<nmodul el nst ancel d>Expor t MODS</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>SETS</ par anet er | d>
<qualifierld>DS</qualifierld>



<l ocati onSet | d>Reser voi rs</| ocationSet|d>
<tineSeri esType>external forecasting</tineSeriesType>
<timeStep unit="nonequidistant"/>

</tineVal ueTi meSeri es>

<ti meVal ueTi meSeri es>
<nodul el nst ancel d>Expor t MODS</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>SETDQ</ par anet er | d>
<qualifierld>DS</qualifierld>
<l ocati onSet | d>Reservoi rs</| ocationSet|d>
<tinmeSeriesType>external forecasting</tineSeriesType>
<tinmeStep unit="nonequidistant"/>

</tinmeVal ueTi meSeri es>

<ti meVal ueTi meSeri es>
<nmodul el nst ancel d>Expor t MODS</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>SETDH</ par anet er | d>
<qualifierld>DS</qualifierld>
<l ocati onSet | d>Reservoi rs</| ocationSet | d>
<tinmeSeri esType>external forecasting</tinmeSeriesType>
<tineStep unit="nonequidistant"/>

</tinmeVal ueTi meSeri es>

<ti meVal ueTi meSeri es>
<nmodul el nst ancel d>Expor t MODS</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>SETDS</ par anet er | d>
<qual i fierld>DS</qualifierld>
<l ocati onSet | d>Reservoi rs</l ocationSet|d>
<tineSeriesType>external forecasting</tineSeriesType>
<timeStep unit="nonequidistant"/>

</tineVal ueTi meSeri es>

<bool eanTi meSeri es>
<nmodul el nst ancel d>Expor t MODS</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>FREEFLOW/ par anet er | d>
<qualifierld>DS</qualifierld>
<l ocati onSet | d>Reservoi rs</| ocationSet|d>
<tineSeriesType>external forecasting</tineSeriesType>
<tinmeStep unit="nonequidistant"/>

</ bool eanTi meSeri es>

<startTinme>time zero</startTi ne>

</ swi tchOpti onModifier>

The timeValueTimeSeries and the booleanTimeSeries define which options are available in the radio button. A timeValueTimeSeries will define an option
for which a value can be entered. A booleanTimeSeries will define an option which can only be selected. The startTime defines the initial time of the
modifier after creation. The available values are "time zero" and "start run".

Option modifiers

This modifier is very similar to the switch option modifier. However this modifier doesn't allow to define an option per date. It only allows to define one
option which will be always valid after creation of the modifier. Note that this modifier is obsolete and should not be used anymore. This modifier is
replaced by the generic location attribute modifier by which the same functionality can be created. An example of the use of this modifier is the
rainfall_switch of the seqwater-system. This option allows the forecaster to choose a forecast type (user defined forecast, no rainfall forecast or use the
rainfall forecast). Secondly it is also possible to choose which rainfall observations to use the forecast.

Display



Below an example of a option modifier. In this case the example shows the rainfall switch-modifier.
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Schema

<optionMbdifier id="Rainfall_Sw tch" name="Rainfall Swtch">
<bool eanTi meSeri es>
<par anet er | d>G i d</ par anet er | d>
<qual i fierl d>observed</qualifierld>
</ bool eanTi meSeri es>
<bool eanTi meSeri es>
<par anet er | d>St at i ons</ par aneter|d>
<qual i fierld>observed</qualifierld>
</ bool eanTi meSeri es>
<bool eanTi meSeri es>
<par anet er | d>SeqG i d</ par aneter | d>
<qual i fierld>observed</qualifierld>
</ bool eanTi meSeri es>
<bool eanTi meSeri es>
<par anet er | d>SeqSt at i ons</ par anet er | d>
<qual i fierld>observed</qualifierld>
</ bool eanTi meSeri es>
<bool eanTi meSeri es>
<par anet er | d>For ecast ON</ par anet er | d>
<qualifierld>forecast</qualifierld>
</ bool eanTi meSeri es>
<bool eanTi meSeri es>
<par anet er | d>For ecast OFF</ par anet er| d>
<qualifierld>forecast</qualifierld>
</ bool eanTi meSeri es>
<bool eanTi meSeri es>
<par anet er | d>User ON</ par aneter|d>
<qualifierld>forecast</qualifierld>
</ bool eanTi meSeri es>
<expiryTime unit="day" multiplier="1000"/>
</ opti onModi fier>




timeValueTimeSeries

First the timeValueTimeSeries are defined. The parameterid of the defined timeseries will be used as an identifier
in radiobutton which can be used to select an option. When an option is selected which is defined as a timeValue-timeseries
than the user can also define a value.

booleanTimeSeries

This option allows the user to define option-types which can only be selected by used, but doesn't offer the possibility to
enter a additional value.

expiryTime
This option can be used to define an expiry time for this modifier which overrules the default expiry time. The expiryTime is not related to the modifier
display (and is thus hidden from the user) and can be used to maximize the period a rating table modifier can be applied. This expiryTime is related to the

period to which the modifier is applied, it does not indicate the period after which the rating table will be removed by the rollingBarrel. By using this option,
you can overrule the default expiryTime.

Spatial Copy Modifier
Since 2019.02. The spatial copy modifier is used to modify a grid time series. It is a spatial modifier which needs to be created through the spatial display
instead of the modifiers panel. The time series is modified by copying part of a different grid time series. The forecaster defines the area and period where

they wish to apply the modifier. They select a different grid time series of which they wish to use and copy and paste this time series. In the selected area
and at the selected time steps, the values of the modified time series will be changed to the values of the copied time series.

Display

The spatial copy modifier can only be created through the spatial display.
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More information on how this is done is found at User Guide > 05 Spatial Display > Creating Spatial Modifiers.

Only the properties of a spatial copy maodifier can be edited through the modifiers panel.


https://publicwiki.deltares.nl/display/FEWSDOC/05+Spatial+Display#id-05SpatialDisplay-CreatingSpatialModifiers
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Configuration

Example config of a spatial copy modifier

<spati al CopyModi fier id="Spatial Copy" nanme="Spatial Copy">
<timeSeries>
<nmodul el nst ancel d>I nport _NWP_Medi unt ange</ nodul el nst ancel d>
<qualifierld>BE</qualifierld>
</tinmeSeries>
<timeSeries>
<nmodul el nst ancel d>I nport _NWP_Medi unt ange</ nodul el nst ancel d>
<qualifierl d>RWC</ qual i fierld>
</tinmeSeries>
</ spati al CopyModi fier>

The regular modifier type configuration elements such as <expiryTime> and <userDefinedDescription> field are available. The configuration elements
specific for this modifier are explained below.

timeSeries

The <timeSeries> elements are time series filters used to configure to which time series the spatial copy modifier can be applied. In the given example,
any time series with module instance id "Import_ NWP_Mediumrange" and qualifier id "BE" or "RWC" can be modified with a spatial copy modifier. If such a
time series is shown in the spatial display, the spatial modifier mode button and the copy paste buttons used to create spatial copy modifiers will be
available. The configured time series should always be a grid time series. Configuring a spatial copy modifier for a time series with a different type will have
no effect.

Spatial Profile Modifier
Since 2019.02. The spatial profile modifier is used to modify a grid time series. It is a spatial modifier which needs to be created through the spatial display
instead of the modifiers panel. The time series is modified by replacing all values in an area of grid cells with the values of a scalar time series called the

"spatial profile". The forecaster defines an area and period over which the modifier should be applied. They then specify the scalar time series values used
to replace the grid cell values.

Display

The spatial profile modifier can only be created through the spatial display.
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More information on how this is done is found at User Guide > 05 Spatial Display > Creating Spatial Modifiers.

Once created, the properties and scalar "spatial profile" time series can be edited through the modifiers panel.
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Optionally, you can configure descriptive statistical functions for each spatial profile modifier type. This will result in a statistics panel being included in the
spatial profile modifier editor which shows these statistics:
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Configuration

Example config of a spatial profile modifier

<spatial Profil eModifier id="Spatial Profile" nane="Spati al
<expi ryTi me unit="day"

Profile">
mul tiplier="2"/>

<user Def i nedDescri ptionField i d="Conmrent" descriptionFi el d="Comrent"/>
<timeSeries>

<nmodul el nst ancel d>I nport _NWP_Medi unt ange</ nodul el nst ancel d>
<qual i fierld>BE</qualifierld>

</tinmeSeries>
<tineSeries>

<nmodul el nst ancel d>I nport _NWP_Medi unr ange</ nodul el nst ancel d>
<qualifierl d>RWC</ qualifierld>

</timeSeries>
<descri pti veFuncti onG oups>

<descri ptiveFuncti onG oup nane="Basic statistics">
<descri ptiveFunction function="startTi me" ignoreM ssings="true"/>
<descri ptiveFunction function="endTi me" ignoreM ssings="true"/>
<descri ptiveFunction function="tinmeLength" ignoreM ssings="true"/>

</ descri ptiveFuncti onG oup>

<descri ptiveFuncti onG oup nane="Accunul ation">

<descri ptiveFunction functi on="novi ngAccunul ati onMax" ignoreM ssi ngs="true">

<ti meSpan unit="hour" nmultiplier="1"/>
<tinmeSpan unit="hour" nultiplier="2"/>
<timeSpan unit="hour" nultiplier="3"/>
<tinmeSpan unit="hour" multiplier="4"/>
<tineSpan unit="hour" nultiplier="6"/>
<timeSpan unit="hour" multiplier="12"/>
<tinmeSpan unit="hour" mnultiplier="24"/>
<timeSpan unit="hour" nmultiplier="48"/>
<timeSpan unit="hour" nmultiplier="72"/>
<timeSpan unit="hour" nultiplier="96"/>
<timeSpan unit="hour" multiplier="120"/>

</ descri ptiveFunction>
<descri ptiveFunction functi on="sunf
</ descri ptiveFuncti onG oup>

i gnoreM ssings="true"/>

</ descri ptiveFuncti onG oups>
</spatial Profil eModifier>




The regular modifier type configuration elements such as <expiryTime> and <userDefinedDescription> field are available. The configuration elements
specific for this modifier are explained below.

timeSeries

The <timeSeries> elements are time series filters used to configure to which time series the spatial profile modifier can be applied. In the given example,
any time series with module instance id "Import_ NWP_Mediumrange" and qualifier id "BE" or "RWC" can be modified with a spatial profile modifier. If such
a time series is shown in the spatial display, the spatial modifier mode button and the spatial profile button used to create spatial profile modifiers will be
available. The configured time series should always be a grid time series. Configuring a spatial copy modifier for a time series with a different type will have
no effect.

descriptiveFunctionGroups
This is an optional element to configure the statistics shown in the statistics panel. When this element is not configured, the statistics panel (and button) will

be hidden in the spatial profile modifier editor. More information on the available descriptiveFunctions can be found in Configuration Guide > System
Configuration > Time Series Display Configuration.

"Apply to" option

Via "Apply To" button it is possible to apply a single modifier to an entire set of IFD-segments . In case of time series modifiers and reverseOrderModifiers
an option “create unique modifiers for each segment” can also be used.

This option is only available when creating a new modifier and makes possible to create a modifier as an unique independent modifier for each of the
selected segments. The option is useful when many segments need the same type of modifier but the forecaster needs to make adjustments to a
subset of the initial group modifier.

Apply modifier to... >
Southeast
SRYA2 Situk R nr Yakutat .
DEZC9 Dezadeash B nr Haines
ALSOY Alsek R abv Bates R
TATOS Tatshenshini River
ALKA2 Alsek R nr Yakutat
CKTAZ2 Chilkat R at Klukwan
TYAA2 Taiya R at Skagwa

SKGAZ Skagway R at Skag
MCAAZ Montana Cr Auke Bay
MMNDA2 Mendenhall Lake
JDCAZ Jordan Creek

TEUA2 Taku River nr Juneau
5GC02 Stikine Grand Canyon
5TTG2 Stikine R Telegraph
SBFO2 Stikine R Butterfly
[SKC2 Iskut R blw Johnson
STKAZ2 Stikine R Wrangell
SCKAZ Staney Cr nr Klawock

¥ Create unique modifiers for each segment
(only available when creating a new mod)

Cancel

Copy time series modifiers

It is possible to copy time series modifiers to another set of modifiers with a different set of module instance descriptors.

This option is available after selecting one or more time series modifiers in the modifiers panels in the menu which appears after a right mouse click.
This option is by default not available. To enable this feature the copyModifiers section needs to configured.

An example is given below.


https://publicwiki.deltares.nl/display/FEWSDOC/02+Time+Series+Display+Configuration#id-02TimeSeriesDisplayConfiguration-DescriptiveFunctionGroup
https://publicwiki.deltares.nl/display/FEWSDOC/02+Time+Series+Display+Configuration#id-02TimeSeriesDisplayConfiguration-DescriptiveFunctionGroup

<copyMbdi fi er s>
<timeSeriesMdifiersPattern>
<patt er n>MAP</ pat t er n>
<patternDescripti on>MAP</ patternDescription>
</tinmeSeriesMdifiersPattern>
<timeSeriesMdifiersPattern>
<pattern>_HTMS</ pattern>
<patternDescription>1D</patternDescription>
</timeSeriesMdifiersPattern>
<timeSeriesMdifiersPattern>
<pattern>_Del ft 3D_Updat eSt at es</ pattern>
<patternDescripti on>D3D Update States</patternDescription>
</tinmeSeriesMdifiersPattern>
<timeSeriesMdifiersPattern>
<pattern>_Del ft 3D 0</pattern>
<patternDescription>D3D Scenari o 0</patternDescription>
</timeSeriesMdifiersPattern>
<timeSeriesMdifiersPattern>
<pattern>_Del ft3D 1</ pattern>
<patternDescripti on>D3D Scenario 1</patternDescription>
</tinmeSeriesMdifiersPattern>
</ copyMdi fiers>

The configured pattern is the pattern which is actually used when copying modifiers. The pattern description is a pretty name which only used for display
purposes in the "Copy modifiers dialog"

After selecting one or more time series modifiers which comply to one of the patterns defined in the copyModifiers section the option "Copy the selected
time series modifiers to another module instance id" will appear in the menu.

After selecting the option a panel (see below) in which the user can select a pattern will appear.



Jarn MAP Watauga Dam @ ... | Watauga Dam |05-28-2023 1...|05-28-2023 1... Mueller,
aDam |UZFWC Watauga Da... | Watauga Dam | 05-18-2023 0... | 05-18-2023 0... Mueller,
Jarn MAP Watauga Dam @ ... | Watauga Dam | 05-16-2023 2... | 05-16-2023 2... Mueller,
Jarn MAP Watauga Dam @ ... | Watauga Dam | 05-16-2023 0... | 05-16-2023 2... Reichert,
Jarn MAP Watauga Dam @ ... | Watauga Dam |05-12-2023 1...|05-12-2023 1... Mueller,
Jarn MAP Watauga Dam @ ... | Watauga Dam | 04-23-2023 1... | 04-30-2023 1... Lindquist,
Jarn MAP Watauga Dam @ ... | Watauga Dam |04-27-2023 1... | 04-27-2023 2... Mueller,
Jarn MAP Watauga Dam @ ... | Watauga Dam | 04-16-2023 1... | 04-16-2023 1... Lindquist,
Jarn MAP Watauga Dam @ ...  Watauga Dam |04-12-2023 1... | 04-13-2023 1... Mueller,
a Dam |LZFSC Watauga Dam: | Watauga Dam | 04-10-2023 0... | 04-10-2023 0... Mueller,
Jarn MAP Watauga Dam : ... |W = s -08-2023 2... Mueller,
Yam MAP Watauga Darm ... | W Copy modifi.. X |04-08-2023 1... Heath, Be
o MAP Wotaugs Dam: . W S EPM Scenario 1 s 1 Cindagit
am atauga Dam : ... : -01- indguis
Yam  MAP Watauga Dam ... W| orv-EPM Scenario 2 04-01-2023 1. Lindquist
)am  MAP Watauga Dam: ... V| ¥ M-EPM Scenario 3 04-01-2022 1... Heath, Be
dam  MAP Watauga Dam: .. W 1D 03-13-2023 0... Mueller, ¢
Yam MAP Watauga Darn ... | W BFM-EPM 3-day 03-03-2023 2... Mueller, ¢
Jarn MAP Watauga Dam : ... W D3D Scenario 3 03-03-20231... Heath, Be
D30 Scenaric 2
) UNITHG ADJUSTO D20 Scenario 1
D30 Scenario 0
P BFM-EPM Update States
Jam BFM-EPM Scenaric 0
. MAP N
0:00 v B D30 Update States 0 -
Cancel
© © %
I
MAP =40 1
(IN) .
am  Watauga Darn = .
WTGTI & N
(1]
03-10-2023 o

The user can select a new pattern (only one) from the list. After pressing the OK button the selected time series modifiers will be copied to a new module
instance id.

The new module instance id will be determined by replacing the pattern from the existing module instance id with the new selected pattern.

For example if the original module instance id is original_MAP and we have configured two patterns original and copy and we select the pattern copy from
the list the new module instance id will be copy_MAP.

All the other characteristics of the time series modifiers will be kept the same. The new copied modifier will only differ in module instance id.
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