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01 Launching Delft FEWS

Launching Delft FEWS

Depending on the local installation Delft-Fews can be started using the Application Launcher or by using an executable program located in the
Delft-Fews binary directory (usually a link/shortcut will have been set up). On Linux systems Delft-Fews is started using a shell script. When using
the Application Launcher a user must select a profile and enter the required password at startup.

Login to FEWS Application Lau_ .. m

~Select a profile and enter the passwand:

There are four profiles with each of them its own password:


https://publicwiki.deltares.nl/download/attachments/8683953/Delft-Fews_UserGuide.pdf?version=1&modificationDate=1204211230000

Viewer

Forecaster
Configuration Manager
System Manager

The Viewer profile is the most restricted profile, a user with this profile can only launch the FEWS Webserver. The System Manager Profile, on the
other hand, has all the rights to launch Stand Alone and Operator Clients, launch the Configuration Manager and use the Admin Interface.
Depending on the configuration of FEWS all or some profiles may be present.

A screen dump of the FEWS Application Launcher for the National Flood Forecasting System for England & Wales is presented as an example
below.
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02 FEWS Explorer

® FEWS Explorer
® Overview
® Map display
® Filters
® Drop down menus
® File - Export timeseries
® Button bar
® Log Panel
® Status Bar
® Map Display
® Tooltip
Map navigation
Zooming with scroll wheel
Selecting locations
Show map layer information

® Filters

Selection of location types

Locations list box

Data types list box

Forecast list box

Location related icons

Location type

Data availability and validation
Hydrological and meteorological status
Search in list boxes

® Log Viewer

® Status Bar

Operator name (always displayed)
Current system time

FEWS time

Local time

Time of last refresh (only relevant for OC)
System status



® Mouse co-ordinates
® System status icon (always displayed)
® Notification (default disabled)

® The F12 menu

FEWS Explorer

Overview

FEWS Explorer is the principal window of Delft FEWS. The main elements of FEWS Explorer are highlighted in the figure below.
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Map display

The map display serves a double purpose. The first is to give an overview of the available locations given a combination of filters applied and to
allow the user to select or deselect locations by clicking the location icon. The second is to provide a geographical background to the locations
involved in the flood forecast.

Filters

The list boxes- also called filters- are required to identify the data to be displayed in a graph or table, or the icons on the map. There are four list
boxes, from top to bottom:

Time series groups
Locations

Data types (parameters)
Forecasts

Drop down menus

The drop down menu bar provides access to all displays configured for your configuration of FEWS.

File - Export timeseries



This menu option opens the Export timeseries dialog.

Time Series Export

Export period of the timeseries

StartTime |21-02-2010 00:00:00 % | End Time |03-03-2010 00:00:00 $|

Module instance

Evaporation

Status Reliability
ORIGIMAL RELIABLE
COMPLETED DOLUEBTFLL
CORRECTED LINRELIAELE

K l I Cancel ] I Reset

This dialog can be used to filter the selected timeseries by view period, module instance, reliability and status. After the filter options are selected,
the timeseries which match the given criteria are saved to a file. When the user selects in the Export timeseries dialog the reliability "unreliable”,
then only export formats that write quality flags are available, i.e. Pl xml files, CSV files with quality flags and Dutch CSV files with quality flags. If
"unreliable" is not selected in the export timeseries dialog, then all export formats are available. This is required, because if unreliable values
would be exported without quality flags, then it would not be possible in the exported file to see which values are unreliable. In the case of csv
format with quality flags, the complete text of the quality flags (including STATE and DETECTION flags, if they exist) are added to the timeseries.
All export formats available in the Export timeseries dialog are: Pl xml, GIN xml, csv, Dutch csv, csv with quality flags, Dutch csv with quality flags,
iBever csv, Hymos transfer DB 4.50 mdb, Hymos transfer DB 4.03 mdb, Menyanthes csv and UM Aquo 2009 xml.

Button bar
The Tool bar provides quick access to frequently used tools. Tools are plug-ins to FEWS Explorer.
Log Panel

The Log Viewer relays high level messages generated by active system components. Additionally, detailed messages are available in the Log
Browser.

Status Bar
The Status Bar provides information about the status of the forecasting system.
Map Display

Locations are displayed on top of the background map. The selected main filter determines which locations will be displayed. The background
map may be configured to consist of stacked layering of various maps. For each map details about line types and fill colours may be set as well.
Map layers can be disabled via the Layers button on the Button Bar..
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Tooltip

Information that is displayed when the user is moving the mouse cursor over a shape. To see this information turn on the 'l button, in the button
bar.

Map navigation

Map navigation options are set in the zoom toolbar item. After clicking the " button you can manually zoom in to a user defined map area. With the
"' button you can zoom out. Panning is possible after having clicked the hand button. From version 2008-01 the zoom in, zoom out and pan have
been combined. After selecting the " button, drawing a box from top left to bottom right zooms in, while bottom right to top left zooms out. Holding
down the right mouse button allows you to pan. The buttons for zoom out and pan remain for users with only one mouse button.

Returning and moving forward between previously selected zoom extents can be done after clicking the arrow buttons. The drop-down allows you
to select pre-defined zoom ranges.

2570
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Please note that in case you want to leave the zoom or pan mode, you have to click the buttons again.
Zooming with scroll wheel

Alternatively, zooming can be done with help of the scroll wheel on the mouse (when available). Zooming in and out is done by respectively
turning the scroll wheel away and towards for the user. The position of the cursor determines the centre point of the zoom action.

Selecting locations

Point and click the icon. The icon of the selected location will modify to show it has been selected. Multiple locations can be selected by holding
down the [CTRL ] key while selecting. Locations can also be selected in the list boxes.

Show map layer information

An icon on the toolbar can be pressed to activate the presentation of information for map layers as a tooltip. If a map layer has been configured
such that it shows information from the dbf file, a user can show this information by clicking the information button.

Note

In case the zoom mode has been activated, the desired location will not be selected, but the map will be panned instead. The zoom or pan mode
must first be deactivated by clicking the magnifying glass again.

When moving the cursor to a location, a tool tip will be displayed with the following information:

Location ID

Location name

Site description

Information about time series...

Last available value and date & time of last value

Maximum value (in view period) and date & time of maximum

An example is given below;



Hame: Temple Sowerby

o Dese: Fluvial Gauge (Upper Eden)

Last value [3.603 (m3/)] Time [18-04-2007 07 00:00]
Madmum [3.709 (m3)] Time [1504-2007 01:45:00]

<. . @ Banas

The tooltip shown above is the default tooltip. Within Delft-Fews it is possible that the tooltip has been configured differently to
e.g. display a picture of the location. Consult the documentation of your local system or the Delft-Fews configuration guide
(locations) for more information.

Filters

The filters are the 4 list boxes at the left hand side of the FEWS Explorer. The filters are used to select the data to be displayed in a graph or
table. Your selection can be filtered by making one of more choices in the list boxes.

Selection of location types

Time series sets can be selected in the upper filter. Time series sets are configured groups of locations with similar data types. The locations with
the selected time series set(s) will be displayed on the map display and listed in the locations filter, the second list box. The data types associated
with the locations are displayed in the data types filter, the third list box.

To select a list of multiple locations, hold down the [SHIFT ] key between the first and second selection. Hold down the [CTRL ] key to select
multiple location types individually.

Locations list box

The locations associated with the selected main filter(s) are shown in the locations filter. Selected location will be highlighted on the map by
means of a blue square. Locations can also be selected in the map display.

Location related icons are displayed on the map as well as in front of the location names.

Different icons are used to display locations and give information about the availability of data and about the hydrological status of the locations.
More information about location related icons is given below in a separate section.

Data types list box

The data types associated with the selected main filter(s) are shown in the data types list box.

Selecting one or multiple data types causes the location list box to be updated regarding the potential availability of data, as shown by the icon
displayed to the left of the location.

When depending on the selections made no data is available for a particular location or parameter its name is greyed out.

Forecast list box

The forecast list box displays forecasts that have been selected for viewing with help of the Forecast Manager. By highlighting one or more
forecasts in this filter you can display them in graphs and tables.

Please note that- although not visible in the forecast list- the current forecast is always selected by the system. Icons related to the current
forecast will be displayed on the map. The current forecast will also always be shown in the time series display. Selection of the current forecast is
described in the section about the Forecast Manager .

The selection of forecasts in the Forecast list box can be removed by clicking the right mouse button with the cursor placed in the forecast list box.

A pop-up menu appears with 'Remove all'. Pressing this menu item will remove the list of forecasts from the list box. Please note that this will just
remove the selection but will not remove the actual forecasts from the database.

Location related icons


https://publicwiki.deltares.nl/display/FEWSDOC/01+Locations
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Locations related icons can refer to the following types of information:

® Location type icons
® Data availability icons (validation information)
® Hydrological status icons (threshold information)

Location type

For different types of locations different icons can be configured to allow for easier identification. Please note that only a single location type icon
can be defined per location. In case for example various data types are available at a certain location that relate to different icons, the choice has

to be made which icon will be displayed.

In Delft FEWS the following location icons have been chosen but in principle any icon could be chosen to represent a location type in FEWS.
W gauged fluvial site

ungauged fluvial site

meteorological site

radar data site

coastal site

catchment centre point

v ¢ H O

default site

Data availability and validation

In case all data is missing in the configured view period, a red cross will be displayed on top of the location icon. The configured view period
equals the length of historic run for observed data and the length of the forecast run for forecast data. Note that except for the red cross the other
icons have to be activated first via configuration.
» | no data available in view period
M data never written to database
one or more timeseries completely missing (since 2011_02)
missing data in view period
soft validation limit exceeded

W hard validation limit exceeded

[ data edited or interpolated

If more than one are valid - both icons will be shown concurrently. By default only the red crosses are shown to add the addtional validation icons
add the tag to the filters file

Hydrological and meteorological status

In case the high flow thresholds or rainfall thresholds are exceeded somewhere in the configured view period, the following icon is displayed.

ﬁ a threshold exceeded in view period

The threshold status icons are only displayed for the current forecast or selected forecast and observed data.
Together with the threshold icons information is displayed on the map to inform the forecaster on:

¢ the timing of the threshold crossing (historic or forecast period),
® the severity of the threshold crossing.

There are 5 extra icons pre-configured for 5 threshold levels that are merged with the original threshold icon. These extra icons are:


https://publicwiki.deltares.nl/display/FEWSDOC/07+Filters

Level 1 threshold crossing in historic and forecast period
Level 2 threshold crossing in historic and forecast period
Level 3 threshold crossing in historic and forecast period
Level 4 threshold crossing in historic and forecast period

Level 5 threshold crossing in historic and forecast period

For a level 3 threshold crossing in the historic period the combined threshold icon for a location will look as follows:
i

Search in list boxes

It is possible to search elements in the list boxes. Select the appropriate list box and start typing the search criteria, see examples below. The
cursor jumps to the next element starting with the letters you typed. You can use the "*" sign in the search criteria if you do not want to start with
the first character of the elements in the list box. When the search criteria turns red, the search criteria can not be found.

Pl ¥ V1 11 o P
" T Search for: 1fHalten| b
Search for: 1*Ha” b

Thix Armenmalen (027 L
T Baanbrug (0417

ThiX Bleyenbeek (013

Thix De Halte (Gre B) (0467

ThiX, De Halte (Pee 100 (046a)

Thix De Halte (Tussenschuif] (046E

Thix Armenmolen (027 e
Thix Ezankbrug (0417

Thix Eleyenbeek (013)

ThiX De Halte (Zre 61 (0467
ThiX, De Halte (Pee 100 (04Ea)
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By using the up and down arrow keys you can jump to the next element in the list boxes that match the search criteria.

Log Viewer

The Log Viewer provides information about the status of tasks run by the system. The messages that are displayed by the Log Viewer- called
System Messages- are meant for both end users and system managers. Typical system logs are the successful start and finish of a module run.

The following type of system messages are identified:

Log level = Description

Fatal Severe errors that cause premature termination

Error Other runtime errors or unexpected conditions

Warn Events that are undesirable or unexpected, but not necessarily wrong

Info Runtime events (startup/shutdown) that allows tracking of the progress of the system

Per message, the Log Viewer provides the following information:

® Log level (see table above)
® Time of creation

® Event code

® Log message

Further sorting and assessment of the messages can be done with help of the system Monitor (see also System Monitor ).
A System Manager can configure the system to also provide Debug Messages . These are used to log application internal events for system
development and management. Typical debug events are the creation of a database connection or exceptions that occurred due to programming

or configuration errors.

All messages listed in the Log Viewer can be removed from the display (not from the Local Data store) clicking the right mouse button with the
cursor placed in the Log Viewer panel. Now two selections can be made:



® Clear Messages will remove all messages from the panel
® Save As will allow you to save the messages in the Log Panel to file

Status Bar

The Status Bar provides information about the status of the forecasting system. The information that is displayed can be defined by the user via
the Options menu (see also Options ). Some information is always visible.

The following information can be displayed:

Operator name (always displayed)

The name of the operator that has logged in is displayed.

Current system time

The current system time is the time in which the system 'lives'. The current system time moves forward in the so-called "Cardinal Time Step". In
the live system the current system time will generally be the same as the current time. For analysis purposes, the system time can be set back in
the standalone system to simulate a particular situation in the past.

When the system time is set back, only information- e.g. observed data and external forecasts- will be available to the system with a time stamp
before the set system time. In case an hindcast for a particular flood is made with the system time set back to for example 13:00 on 21 January
2004, only data, that where imported into the database before this time will be used by the system. The system behaves as if the current time was
13:00 on 21 January 2004. When part of the required import data streams were missing at that moment but have been received later, they are not
used in the analysis.

In case however, the same analysis is done without setting back the system , all data until the current time will be available for the analysis. This
means that in this case also the above mentioned missing import data will be used in the analysis.

FEWS time

This is the time that is configured in FEWS to display information.

Local time

The actual computer time. This is the time the user configures in the regional settings of windows.
Time of last refresh (only relevant for OC)

The time of last refresh indicates the last time the local data store has been synchronised with the Central Database. Not relevant for Stand alone
FEWS configurations.

System status
The system status indicates in what mode the system is currently operating: online, or stand-alone.
In the live system the following colour information indicates the state on synchronisation:

® In case the colour is red, the OC is logged off:

ally logged out from Mascer Controller. A
i Mazter Controller started.

ronization of activicy Activicy.In. LiveSyscem3vartus finished.
whimarion nf arriwire Aeriwvies. Tn. LiveSvaremSrarna far raskRonTe ™

>
I.aﬂmfrwhtim:ﬁ-uﬁ-mzzuﬁc:\ﬁ -bzasa 4858, I&

® In case the colour is purple, the OC is synchronising with the MC displayed in system status box:

misation of activity Actiwvicy.In.Tasks for taskRunId null and 14
ronization of activity Activity.In.FewsSezszions finished.
inisation of activity Actiwvicy.In. Fewalessions for taskPunId nual
“hManamer has heen oreated for nenfile Fall.

. . L=
I.ut refresh tine: 12-09-2005 220917 -|49m2 ,5270.. I&

W
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® In case the colour is green, the OC is logged on and fully synchronised with the MC displayed in system status box:

onizarion of accivicy Actiwvicy. In.LiveJystemStacus finished. b
misation of activity Actiwvity.In.LiveSystemStatus for taskFunlc

onization of activicy Activicy.In.LivedystemStacus finished.
migatinn nf actiwvity Activitw. Tn. LiveSvyatemStatna for taskRunTe . A

¥
Lw refresh time: 12-03-2005 22:09:51 lE_m f::ange 5296, Lﬁ},

Mouse co-ordinates

Mouse co-ordinates displayed in the configured co-ordinate system

System status icon (always displayed)

The System status icon- in the lower right corner of the display- indicates whether the system operates normally or that severe errors are
encountered. The icon has the following display modes:

_Green __ - o

System is running normally but warnings have been encountered.

_Yellow __ .& -

System encountered severe errors in the past 48 hours. This means that at least one system message has been generated with log level
ERROR. After all messages with this log level have been acknowledged by the user via the System Monitor (see also System Monitor ), the icon
becomes green again.

_Red _9_

System encountered fatal errors in the past 48 hours. This means that at least one system message has been generated with log level FATAL.
After all messages with this log level have been acknowledged by the user via the System Monitor (see also System Monitor ), the icon becomes
green again.

Notification (default disabled)

Since 2007.02, the Explorer can be configured to provide a popup type notification to show completion of manually dispatched tasks. The popup
appears in the lower left screen corner, reporting the name of the job dispatched as well as its success or failure.

- Task completed.

1)

'\-_

The F12 menu

In the FEWS Explorer and the TimeSeries Display, a number of options are available under the <F12>. They are meant to be used during
debugging or testing and useful functionality might end up in the GUI in a later version. Currently, these are the options available in 2007/01
(NFFS 7.3). They

F12 - Choice What does it do?

1 Open most recent current forecast and adjust system time

2 Open most recent forecast and adjust system time

3 Run last created task Repeat last task run

4 Ids visible Shows ids next to location name (filters)
5 Names visible (default) Shows names in location filter

11
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Descriptions visible

Child locations visible

Time series group missing validation icon visible
Verbose location tool tips

Tracking sql objects enabled

Clear track open sql statements
Print open sql statements

Load time series info

Compact localdatastore

Rolling Barrel local datastore
Start/resume recording

Pause recording

Stop recording

Copy current map scale to clipboard
Copy current map extent to clipboard
Copy current map to png file

Show database statistics last run
Clear time series memory caches

Restart

03 Dropdown Menu

® Dropdown Menu
* File
Login
Log out
Reload Configuration
Exit

® Tools

Map Display

Data Editor

Data Display
Spatial Display
Longitudinal Display
Manual Forecast
Forecast Management
Archiving

System Monitor
What-if Scenario
Skill Scores

LookUp Table
Correlation
Calibration
Threshold display
Other displays

® Options

Map

® Status Bar

® Current System Time
® Help

® Contents

12

Shows description

Shows child locations (if any)

Debug feature

Extra info in tooltips

Debug feature

Debug feature

Debug feature

Debug feature

Copy database to new one (MS Access)

Execute Rolling Barrel

Start avi file (screen movie)

Pause recording (screen movie)

Stop recording (screen movie)

Copies map scale to clipboard (paste in other application)
Copies map extent (box) to clipboard (necessary for reports)
Creates currentmap.png in /bin folder (necessary for reports)
Displays info about timeseries read/written from last run
Clears memory

Hard restart of OC/SA



Dropdown Menu

File
The File Menu in the Operator Client of Delft FEWS offers you the possibility to log into and out of the Master Controller:
Tools Opfions Help

Login  Ciri+i dh
Log ot Ctri+Shift+M

Ext

In the Standalone system the File Menu only allows you to reload you configuration:

N oo Options Hew
Reload Configuration FS N

Ext

Login
With Log in, an on-line session can be started. When logging in, the system may require some time for synchronising new data from the Central

Database.

A range of synchronisation profiles can be selected:

® Minimal
This profile synchronises a minimum amount of data required for a forecaster to perform the required tasks. As a default, data is

synchronised over the past 2 days and no radar and grid data is transferred to the OC. This profile should be used, when logging in over
a dial-in connection.

Login to Master Controller E]
Select a Master Controler;
() MCO2 Online Peterborough

Select a synchronizaton profile;
() Manimal

%) Full

i) Custom

Set the synchronization perod

Ersabée optional symchronisation sctivties:

oK concel || e

* Full
This profile synchronises a larger amount of data required for a forecaster to perform the required tasks and have sufficient background

data available. As a default, data is synchronised over the past 7 days.

® Custom
With this profile a user can determine over which period data should be downloaded.

In addition, a user can select to download:

13



Simulated Grid Data (e.g. flood maps)

External Grid data (e.g. radar grids, surge forecast grids)

Complete configurations (all versions of the configuration files in the database including the module datasets)
Radar forecasts and actuals (catchment average time series)

Performance indicators

Warm states

Login ko Master Cortroller

The period over which data should be downloaded can be defined by the user.

Log out

With Log out, an on-line session can be closed without closing the FEWS menu. Work can be continued in an off-line mode. When logging out the
following window appears:

Before logging out, the system will complete a ongoing synchronisation action. Depending on the action this may take from seconds to several
minutes.

Reload Configuration

In the Standalone system you can reload your configuration from the file system without having to close your client. This may be practical when
you have changed some configuration files and want to check the result of the changes.

Exit
With Exit a forecasting session can be closed.

Tools

Plug-ins to FEWS Explorer are activated primarily through the Tools menu. The following

14



plug-ins may be configured (an example of some is shown in the picture below):

Fie Options _ Help j
) P Qied |, =
Duata Editor CrisE
- Data Display CirleD 5"
j o Sootsl Displey Cirisp
5 SI:|| Longitudinal Display  Ctriel
Manual Forecast Crih
Forecast Management  CrisF
Archiving Crish
v .ﬂJ:I System Mandor CtrteS
o Ab - Whatiif Scenario Criswy
» A Skl Scores CirieQ
\J At PRIF Clri+Q
¥ 4 TRITON ChrieT
$ Ainsdale on Sea
B 2isoll Moot
Map Display

The current map view will be opened in a new window when selecting this option.

Data Editor

By selecting Data Editor, time series can be displayed and edited in the form of tables. (see also Data Display and Editor ).
Data Display

By selecting Data Display, time series can be displayed in graphs (see also Data Display and Editor ).

Spatial Display

By selecting Spatial Display, meteorological forecast grids or hydrological flood maps and catchment average data can be displayed on a map
(see also Spatial Display ).

Longitudinal Display
The Longitudinal Display is for example used to display data for the axis of the river or along the coast (see also Longitudinal Display ).

Manual Forecast

Via the Manual Forecast Display, the user can define forecasts that should be run in manual mode (see also Manual Forecasts ).

Forecast Management

Via the Forecast Management Display, the user can download forecasts from the Central Database and make forecast active for viewing. The
current forecast can be set and archived forecasts can be retrieved. (see also Forecast Management ).

Archiving

Archiving allows you to archive and retrieve forecast runs with all associated data to/from an repository. Also threshold crossing events, time
series and configuration can be archived. You can only retrieve to a standalone system.

System Monitor

The System Monitor allows the user to view selections of system messages and acknowledge severe and fatal errors (see also System Monitor ).

What-if Scenario

Via the What-if Scenario Display, the user can define what-if scenarios, which can be run via the Manual Forecast Display. (see also What-if
Scenarios ).

Skill Scores
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The Skill Scores display provides an overview of all threshold crossings in the observed and forecast time series. By matching observed and
forecast thresholds crossings, the skill scores, which are shown at the bottom of the display, are obtained.

LookUp Table

The Lookup Table display allows for working with lookup tables interactively and run what-if scenarios on them (see also Lookup Table Display ).
Correlation

The Correlation display allows for working with interactive regression functions and make alternative (off-line) forecasts

Calibration

The Calibration display allows a user to automatically optimize the model calibration parameters.

Threshold display

The Threshold displays allows for extended reviewing of all thresholds.

Other displays

Also displays specifically focussed on a particular forecast procedure or method- like PRTF, TRITON, K-Flows and Trends in NFFS for England
and Wales- can be accessed from this menu.

Part of the functionality offered by the Tools menu is usually also (partly-) available via the Button Bar.
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Options
Through the Options Menu a number of settings can be defined.

Map
The Map Tab allows the user to activate or de-activate the:
® scale bar

® north arrow
® |abels

{320 || s Bar | Currart System T |

S o dhe mesp-

| Srak Bar

[ o J[ comes [ apew

Status Bar

The Status Bar Tab allows the user to activate the display on the Status Bar of:

16



GMT time

Current time

Time of last refresh__
System status___
Mouse co-ordinates__

The time of last refresh indicates the last time the local data store has been synchronised with the Central Database.
The system status indicates in what mode the system is currently operating: online, offline and stand-alone.

Mouse co-ordinates displays the mouse pointer co-ordinates in a configurable format (e.g. OSGB 1936 format for NFFS).
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Current System Time

The Current System Time Tab allows the user to set the current system time. This is the time, that should be simulated by the system. Under
normal operational conditions, the current system time coincides with the actual time. For hindcasting, the current system time can be set at a
user defined time.
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The current system time can only be changed in a Stand-alone system. In an Operator Client this item is disabled.

Help

The Help Menu provides:

® About
® Contents

&1 NFFS Thames Region. Release SAT 02, Marc

Fis Toos Options a0
@, 4 [mamesmeg Contents F1 @“q
N
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Contents

Contents give access to the context sensitive Help information. The On-line HELP provides:

® Logical grouping of topics (Contents Tab)
® An Index (Index Tab)
® A search option (Search Tab)

Buttons are available at the top of the window to increase the size of the display window by closing the overview panel (Hide ), navigate back and
forward through the HTML pages opened before (Back and Forward ) and print the information (Print ).

About

Via About background information regarding the Delft FEWS version can be displayed. The software version and build information is displayed. In
addition, technical data is presented regarding the actual allocation of memory to the Delft FEWS application.

Albout %
Program vershon: 2007 01
i Bl nurnber: 15297
Euuac] type: stabile

Bl o 14042007 020300

Datasiore created orcf0S.04-2007 21:07-43
uzed memory 36 ME

Time series segments in dalabase: B5518
Time serias rows in dalabase: 11730

Time series rows in memory: 513

Time series bytes in memory: 3 ME

Shaps files in memory: 3 MB

[ o |

04 Data Display and Data Editor

® Data Display and Data Editor
® Table

Shortcuts

Graph

Descriptive statistics

Rotate Splitter

Rotate Legend

Toggle Graph

Scale to show unreliable Data

Show no Thresholds

Scale to show relevant Thresholds

Scale to show all Thresholds

Show data labels

Statistical Functions

Historical Events

Display time
® Datum Toggle

® Navigating in Graphs
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Save As
Print
Zoom in / out
Allow Vertical / Horizontal Axis Zoom
® Auto Range
Data Editor
Historic Events
Longitudinal profile
Category plot
® Configuration
® Restrictions

Editing Data

Changing display properties
Interactively modifying display colours
The F12 menu (Timeseries Display)
Statistical functions

Data Display and Data Editor

The Data Display and Data Editor offer graphical displays for presenting and editing of data. Both have nearly the same functionality but only the
Data Editor allows you to edit data. In addition, the data editor can only be opened once while multiple instances of the data display can be
opened.

This display offers the following features:

® Display of time series in:

® graphs (scalar/longitudinal profiles)
® tables (scalar/longitudinal profiles)
® Tabular data editor

® Display of actual data with:

® Historical events___

® Threshold levels__

Data is displayed in a table and a graph simultaneously. The splitter between the table and the graph can be moved to modify the display. Select
the data series, that should be displayed with help of the List Boxes and/or the Map Display (see also Filters ).

When the display is started through the FEWS Tools menu item Data Editor , data can be edited and the edited data can be stored in the FEWS
data base. When the display is started through the FEWS Tools menu item Data Display or through the FEWS toolbar, the data can only be
viewed.

1.1 Data Display

Press the [Data Display ] button “ on the toolbar to present graphs displaying the data. The splitter is normally positioned on the left of the
display.

When data series of different data types have been selected, the data will be presented in different subplots with the data series of a single data
type merged into one subplot.
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The data in the graph is updated automatically in case new data becomes available.
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Following buttons are used in the Time Series Display:

Table

By clicking this button the time series in the graph is also displayed in tabular format. Please note that in case you like to edit data, you have to
select the Data Editor from the Tools menu (see section 4.3).

EEEEEEEE

(n) "E.&w (.
\igan (Cer| wanes Bi 3o
ot (s | [ 3 ]
s F 034 fom ' |
0108 = —— :
------------ o —m— — —{
....... 0302 & , 1
0,084 u:mi o | :
00 0309 L 4
¥ i .
ool —osel || § (N N M
oo o3 | S ] An S A
! 0094 0326 g \g g !
ome| ome | £ °7° Ml !”ﬂ“l{ =
oo omr | e )
| oom|  oms=| M r‘\__., e s
00M| 0335 0.0
S ——— 10-07-F008 1107 208 12073008
D034 0326 0 01080 00000 0:00:00
1o 1207 0 a0 ) EFlusisd_F it
0,094 0335 L] 2008 urtht FluswiS1_Faiae,

| oo 0326 | ~—HobsWigan ——Hobs Wanes Blades — Hcorreiated Wanes Blades
005 0.327 H comelated Wigan — 1] Hrated forecast Wigan (PRTF) = rafed Wigan
057 —— (1. okse Wisnes Bindes —— (.0ks VWigan

- ~[1] G sivisbed forecast Wigan (PRTF)

[ |
Etlmm'M*twmm:_ lﬁ:ﬂ,c:]!‘l:ll.; }Jup&rhu:'lmmn&u Pmmu_,mml

|_| Shortcuts

Display templates are available for rapid assessment of data. The templates can be activated by clicking the above mentioned button. The left
side of the display shows the available shortcuts in a pre-configured grouping.

.
g
.

The data shown via the Shortcuts belong to the forecasts selected in the Forecasts panel of the FEWS Explorer. Please note that the current
forecast is always displayed in the graphs.
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Graph

This button can be used to hide the graph. If the table was not yet selected, it will show up.

I
Descrlptlve statistics

This button will add a table to the display with descriptive statistical information. The statistics only appear if a column in the table is selected. Use
the right mouse button to copy this table to the clipboard for pasting in Excel.

Statistical Functionality available (if configured):

Mean

Min (with date)

Max (with date)

Sum

Standard deviation

Percentiles (exceedance and non-exceedance)

Time series information:

Location id
Location name
Parameter id
Parameter name
Module instance
Start time

End time

Data quality information:

® Number of values
® Number of completed values
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Number of corrected values
Number of doubtful values
Number of missing values
Number of reliable values
Number of unreliable values

~Time seties info
Location id Flease zelect & column header in the time series table to display descriptive information.
Location name
Parameter id
Parameter name

Module instance

Start time
Enc! time
] ~Descriptive statiztic:
b i =
dstetine | e i 4,332 20.08-2007 13:00:00
ooz = £.43 30-07-2007 10:00:00
| Debiettormule Sum PLIsiEs
3 LB = | Stansrd devistion 34
Ha.09.2007 01:0000 8205 pretoentlil{eroesdar ce) 5 P!
H4-08-2007 020000 5285 | Eoroeetinllsxoeedarca) 2% ek
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Rotate Splitter

With this button the splitter between table and graph can be placed in a horizontal position. Clicking the same button again returns the splitter to
its default vertical position.

Rotate Legend

This button can be used to place the graph legend underneath the graph. Clicking the same button again returns the legend to its default position
at the right hand side of the graph.
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=
— Toggle Graph

When multiple data series are selected for a single data type (parameter), the graphs will be placed in one subplot of the graph. This sometimes
complicates the analysis of time series with different data ranges. By clicking the above mentioned button you can change the layout of the chart:

® Merged into a single graph
® Stacked in different subplots

‘4| Scale to show unreliable Data

This button can be used to focus on time intervals with unreliable data within the selected time series. Data is marked as unreliable, if values
exceed hard limits.

By clicking this button all pre-configured thresholds which can also be shown in the graphs with the selected time series disappear.

‘J Scale to show relevant Thresholds

With this option the graph is scaled in such a way, that relevant thresholds (the closest threshold values) are displayed together with the selected
time series in the graph.

Show no Thresholds
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_I Scale to show all Thresholds

This button can be used to show all pre-configured thresholds of a certain parameter at the selected location(s). This means that all thresholds
levels (e.g. Standby, Flood Watch, Flood Warning and Severe Flood Warning) are displayed in the graph.
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=

Clicking the 'Show data labels' will you to display quality flags for the data you are presenting. The information is shown at the bottom of the
screen.

Show data labels

The following colour codes have been used:

the upper line indicates the origin of the data

original data: no line is displayed

corrected data (original data flagged as unreliable and automatically interpolated): blue line
completed data (original data is missing and interpolated by system): magenta line

the middle line indicates the quality of the data
reliable data: no line is displayed

doubtful data: light yellow

unreliable data: dark yellow

the lower line indicates where comments have been added to the data
® no comment: no line is displayed
® comment available: dark red

The lines are displayed under the data points. The colours correspond with the colouring used in the tables.

Functions | < Select a statistical Function }LI Statistical F .
atistical Functions

If switched on in the configuration. This functionality works independently from the descriptive statistics table.
The available statistical functions can be selected from the drop-down box in the button bar. The selected function will act on the timeseries that

are currently selected by in the timeseries dialogue. The result of the statistical analysis will be shown in the timeseries dialogue window. Follow
this link for a description of all available statistical functions.

-
Historical Events

With this button historical events can be activated (provided that they are pre-configured). They will be displayed in the same graph to enable a
comparison with the actual timeseries. Further explanation is given below.

Display time

To change the view period in the graph, the field Display time in the Status Bar below the graph should be double clicked. The display time can
now be changed with help of the menu. Press [OK ] to accept the changed view period. The next time the chart is opened the original configured
display time will be used again.

d N | Display Time Relative Yiew Period

1943 uaplay tewe: 2011-1962 1400 fetanas
B = Walidarism Limir = Hard / Tafr Idmir = L 1‘-°4-2DU$DQGDGD=

Redative End Time L Hourg %

Relatroe Start Time M= Hours %

Lo J[ cma J[ s |

Datum Toggle

The Datum Toggle at the lower right hand corner of the display allows levels to be displayed with reference to Local Datum or mAOD .
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Navigating in Graphs

Zooming in and out can be done with help of the scroll wheel of the mouse. Scrolling away from the user results in zooming in while scrolling
towards the user results in zooming out.

Zooming is also possible by selecting a zoom range. Drag the mouse holding down the right button to form a rectangular area to zoom in to.

When clicking the right mouse button, the dropdown menu presented below appears. The menu gives you some additional options.

Zave az...

Print...

Foom In g
Loom Out g
Auto Range k

Allowy Horizontal Axis Zoom
Allowy Wertical Axis Loom

Copy to Clipboard 3

Save As

You can save the graph to file with this option.

Print

This option allows you to print the graph.

Zoom in /out

You can select to zoom in and out along one or both axis with this option.

Allow Vertical / Horizontal Axis Zoom

You can select to allow for zooming in and out along one of the axis with this option.

Auto Range

This feature allows you the set automatic scaling along one or both axis.

Data Editor

Select the Data Editor option of the FEWS Tools menu to present tables displaying the data. The splitter can be positioned in such a way, that the
complete table is visible.
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The most left column shows the date and time of the data. The period displayed spans the overall period defined in the filters for all time series.

The colours in the headings of the columns correspond with the line colour in the graph.
In the date/time column different colours are used to provide a logical meaning to certain important moments:

® Light blue: historical data, either observed or hindcast (data before T~0~)
® Dark blue: forecast data (data after T~0~)

For the data columns the background colour is used to indicate the quality of the data, identified by the data flags set of the Validation utility.
Further, an indication of the editability of the data is given by the the background colour. The meaning of the background colours in the data fields
is:

White: reliable, editable
Light yellow: doubtful
Bright yellow: unreliable
Gray: not editable

The font colour in the data fields indicates the data origin. Following colours are used:
® Black: original data

® Blue: corrected (original data flagged "Unreliable" and interpolated)
® Magenta: completed (original data missing and interpolated)
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Data (only those with a white background) can be edited by double clicking a field in the column. Editing may be done in the table directly. The
result of an edit action is directly displayed in the corresponding graph. Manually corrected data will be saved to the database by clicking [Apply ].
With [Cancel ] before saving, changes can be undone. With [Enter ] the changes are validated.

Through manual editing of data, the source of the data changes from original to corrected. The font colour used for edited data is blue to indicate
that it is completed data. The background colour remains white, as the data has not yet been validated. If however, after pressing [Apply ]
validation indicates that the value exceeds certain validation limits, the background colour will be set accordingly.

Editing Data

Historic Events

A special option in the Data Display is the option to add historic events to the chart window.
To show historic events for a specific location take following steps:

® Select the location from the location list box in the FEWS explorer

® Select the parameter from the parameter list box

® Open the chart display by pressing the chart button

® Press the E button in the Chart Display and select one of the historical events from the list
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A new (red) line will be added to the chart. This event line can now be shifted forwards and backwards in time using the "+" and "-" keys on your
keyboard. To activate this shift procedure press the [Historic Events ] button in the Chart Display and select Shift Time.

A small pop-up window shows that you can now shift the historic event forwards and backwards by pressing the "+" or "-" keys on your keyboard.
When the shift procedure is completed press [Done ].

Longitudinal profile

Since release 2007.02, the display offers also the opportunity to show longitudinal profiles. In such graph, the parameter values (Y-axis) are
plotted against the river chainage (X-axis). The graph can progress over time, eitehr step by step or animated, via the time control toolbar,
described in the Spatial display. both the graph and table will change over time as they shown data along the profile.
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Category plot

-

/¥ This graph type is available in DELFT-FEWS versions 2011.01 and higher.

In Category plot the parameter values (X-axis) are plotted against the locations (Y-axis).
The graph can progress over time, either step by step or animated, via the time control toolbar. Both the graph and table will change over time
The detail description of the time toolbar can be found in the paragraph Spatial display.
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If there are more subplots in a plot, a separate table wil be created for each subplot.
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Configuration

To show the data in the category plot, the ‘category' plot viewer type should be specified in DisplayGroups.xml with element <plotViewerld> :

<pl ot i d="MODI SCat egory1Pl ot" >
<subpl ot >

<timeSeriesSet >
<nmodul el nst ancel d>I npor t Mbdi s</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>ONA</ par anet er | d>
<qual i fierld>Aspect-1D O</qualifierld>
<l ocat i onSet | d>I nport Modi s</| ocati onSet | d>
<ti meSeriesType>external historical</tinmeSeriesType>
<timeStep unit="hour" multiplier="1"/>
<rel ativeVi ewPeri od unit="hour" start="-24" end="4"/>
<readWiteMde>read onl y</readWiteMde>
</timeSeriesSet>

<timeSeriesSet >
<nmodul el nst ancel d>I nport Mbdi s</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>SFR</ par anet er | d>
<qual ifierld>Aspect-1D O</qualifierld>
<l ocati onSet | d>l nport Modi s</| ocati onSet | d>
<timeSeriesType>external historical </tinmeSeriesType>
<timeStep unit="hour" nmultiplier="1"/>
<rel ativeVi ewPeriod unit="hour" start="-24" end="4"/>
<readWiteMde>read onl y</readWiteMde>
</timeSeriesSet>

</ subpl ot >
<pl ot Vi ewer | d>cat egor y</ pl ot Vi ewer | d>

</ pl ot >

Restrictions

The category plot can be customized in TimeSeriesDisplay.xml and in DisplayGroups.xml, similar to the other plot types. However not all
configuration elements are applicable to the category plot. If these elements are still configured, they wil be ignored.
The category plot is only applicable to scalar timeseries.
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Editing Data

® Table edit functionality
® Chart edit functionality

Table edit functionality

By pressing the right mouse button a list with edit actions appears on the screen. These includes the option to copy and fill in data. The display
that pops up after clicking the right mouse button on an equidistant timeseries is shown below (figures 1, 1.1, 1.2):

Select all CErlH-2,
Select Column Ckrl+Space
Select Riow shift+5pace
Expand Selection Ckrl+E
Save As... Ckrl+3
Save as special,.. Ckrl+P
Edit alue Fz

o Cut Chrl+

Copy ChrlHC
Copy Malues Only Chrl+Shift+C

Copy Reliable Walues Only
Copy Reliable and Daubkful Yalues Only
Copy Times Cnly
Copy Headers Only

ER, Paste Chrl4+y
Clear Delete
Clear Doubtfulls

Clear Unreliables

Fill rMissing Data b
Shift Yalues in Tirme CEF+T

Apply Transformation Ckrl+F

Apply Calibration CErlM

Add Comment: CErl+Inserk

Clear Comments

Mark. b

Shioue Histary, . Ckrl+H

figure 1: Timeseries edit options

| Block Ctrl+B
Lineat Ckrl+L
Clipboard Chel+Shif e+

Set Maximum Fill Gap Chrl+5

figure 1.1: Timeseries edit option - submenu Fill Missing Data
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| Reliable Ctri+R

| Doubtful Ctrl+D
Lnreliable Chrl4-L
Cried CErl+
Inundated CErl4-M
Ice Chrl+I
Remove Manual Marks  Shift+Delete

figure 1.2: Timeseries edit option - submenu Mark

The options have the following meaning...

[Select All] Select all data displayed in the editor

[Select Column] Select all data in the column in which the cursor is placed

[Select Row] Select all data in the row in which the cursor is placed

[Save As] Save selected timeseries to file of format: Pl xml, GIN xml, csv, Dutch csv, iBever csv, Hymos transfer DB 4.50 mdb or
Hymos transfer DB 4.03 mdb

[Save as special] Filter selected timeseries by reliability and status and save to file of format: Pl xml, GIN xml, csv, Dutch csv, iBever csv,
Hymos transfer DB 4.50 mdb or Hymos transfer DB 4.03 mdb (see also Export Timeseries from FEWS Explorer)

[Expand Selection]
[Edit Value]

[Cut]

[Copy]

[Copy Values Only]

[Copy Reliable
Values Only]

[Copy Reliable and
Doubtful Values
Only]

[Copy Times Only]
[Paste]

[Clear]

[Clear Doubtfuls]

[Clear Unreliables]

[Block Fill Missing
Data]

[Lineair Fill Missing
Data]

[Fill Missing Data
from Clipboard]

[Set maximum fill
gap]

[Shift Values in
Time]

[Apply
Transformation]

[Apply Calibration]

Select all data in the row in which the cursor is placed

The cell on which the cursor is place can be edited

Move the selected data (including the date / time field) to the clipboard
Copy the selected data (included the date / time field) to the clipboard
Copy the data values in the selection to the clipboard

Copy the data values in the selection classified as reliable to the clipboard

Copy the data values in the selection classified as reliable and doubtful to the clipboard
Copy the selected date / time in the selection to clipboard

Paste the data from the clipboard into the selected fields

Delete the data values in the selection

Delete the data values in the selection classified as doubtful

Delete the data values in the selection classified as unreliable

Fill the selected fields with the last value available value in the same column

Apply lineair interpolation when filling in the selected fields

Fill in the selected fields with data copied to the clipboard

Set the maximum gap size to be interpolated

Moves the selected values in time

Change the selected values using a regular expression

Undo trend deviance of the selected values using a calibration timeseries

If the selected timeseries is non-equidistant extra options will be shown(figure 2):
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Save as special,.. Ckrl+P

Edit Walue Fz

Edit Time Shift+Fz
g«: Insert Time Insert
Zw Remove Time Ctrl+EBackspace
3 Cut Chrl+3

figure 2: Extra edit options for non-equidistant seriesThe extra options are:

[Edit Edit an existing date/time for which a value already has been entered
Time]

[Insert Insert a date/time for which a value can be entered

Time]

[Remove | Remove a date/time. NOTE You can only remove a date/time if you have just inserted one using the Insert Time option and if you
Time] have not yet applied the change. Once stored in the database the time cannot be removed. If you need to remove values you can
set it to missing using the clear option. The time will remain.

Chart edit functionality

It is possible to edit timeseries directly in the chart (when in edit mode). To do this a user must first select the timeseries the user wants to edit.
Selecting a timeseries can be done by:

® clicking the table column header
® clicking the chart legend item.

Once a timeseries is selected the font of its column header and legend will become bold (see figure 3). Now the user can click in the chart area
using the left mouse button. To save the edits the user must again select the currently selected series to deselect it or must select an other series
for editing.

T |

Meerslaghoe| Heerslaghoeyve

Meerslaghoeye

{mm) () ()
0306-AME-O| 0306-AME-0Z | 0306-4ME-03
r0000518 roo000s19 rO00E336

RH_RbgDisAge

RH_RbgDisA RH=R|:gDis.ﬁ.g|;

# Neerslaghoeveelheid 0306-AME-01 W Meerslaghoeveslheid 0306-AME-02 B Meerslaghoevesheid 0205-AME-O3
figure 3: Selected table header and chart legend

Apply Calibration

With this option a trend deviance can be undone using a calibration timeseries.
The series to calibrate and the series to calibrate by can be choosen in the popup , see figure 1.1
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date/time

WWaterhoogte [
i)

RiaM Ameronc
RGME53

{bron; HDSRS

B |
Waterhoogte [

{rm]
RGM 't Goy
RGME23

{bron: HOSR,/S

‘Wakerstandsal
{rir)

RiaM Ameronc
RGME53

WerkFilker

‘Wakerstandsal
)

RGM 't Goy
RGME23

‘erkFilbar

F5-12-2010 01:00:00
29-12-2010 01:00:00
30-12-2010 01:00:00
31-12-2010 01:00:00

01-01-2011 01:00:00 20,00
02-01-2011 01:00:00 17,00

03-01-2011 01:00:00 23,00

04-01-2011 01:00:00 15,00 x|
04-01-2011 01:10:00 15,

05-01-2011 01:00:00 19,00 : , =
06-01-2011 01:00:00 16,00 Series to caliorate A e
07-01-2011 01:00:00 18,00 e el =
D&-01-2011 01:00:00 22,00

09-01-2011 01:00:00 34,00 Apply ta al times v

10-01-2011 01:00:00 28,00

11-01-2011 01:00:00 31,00 | oK I ancel | Help |
12-01-2011 01:00:00 24,00

13-01-2011 01:00:00 17,00

13-01-2011 01:11:00 23,00

14-01-2011 01:00:00 30,00

15-01-2011 01:00:00 16,00

16-01-2011 01;00:00 25,00

17-01-2011 01:00:00 11,00

18-01-2011 01;00:00 19,00

19-01-2011 01:00:00 5,00

19-01-2011 01:12:00 21,00

20-01-2011 01:00:00 15,00

21-01-2011 01:00:00 26,00

22-01-2011 01:00:00 18,00

Figure 1.1: Calibrate timeseries A by timeseries C

If the user didn't initially selected any timeseries in the table, all columns ID's are available in the dropdows boxes, otherwise only the selected
column ID's are available.

Column ID's can be found in the coloured area of the column headers .

Choose option "Apply to all times" if the modification should be done for the whole period visible in the table, without selecting all rows in the table.
Note that there is always one time selected in the the table, it is the first time by default.

The timeseries to calibrate must be an equidistant timeseries. The timeseries to calibrate by can be equidistant or nonequidistant timeseries.

Figure 1.2 shows the results of the amending of the timeseries A using calibration timeseries C.
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B W C |
Waterhoogte [| Waterhoogte [| Waterstandsal| Wakerstar
{rn] {m) {rn) {m)

date;time RGM Ameronc|RGM't Goy | RGM Ameronc| RGM 't Go:
RiGMESS RiGMEZS RiEMESS RiGMEZS
tbron: HDSRYS| (bron: HOSR)S| WerkFilker WerkFilter

FG-12-2010 01:00:00

29-12-2010 01:00:00

30-12-2010 01:00:00

31-12-2010 01:00:00

01-01-2011 01:00:00 20,00

02-01-2011 01:00:00 17,00

03-01-2011 01:00:00 23,00

04-01-2011 01:00:00 15,00

o4-01-z011 0:10:00 [ 15,00

05-01-2011 01:00:00 19,67

06-01-2011 01:00:00 17,33

07-01-2011 01:00:00 20,00

08-01-2011 01:00:00 74,67

09-01-2011 01:00:00 37,33

10-01-2011 01:00:00 52,00

11-01-2011 01:00:00 35,67

12-01-2011 01:00:00 79,33

13-01-2011 01:00:00 23,00

1z-01-zo11 01:11:00 [ 23,00

14-01-2011 01:00:00 32,17

15-01-2011 01:00:00 20,33

16-01-2011 01:00:00 31,50

17-01-2011 01:00:00 19,67

15-01-2011 01:00:00 29,83

19-01-2011 01:00:00 21,00

19-01-2011 01:12:00 21,00

20-01-2011 01:00:00 15,00

21-01-2011 01:00:00 26,00

22-01-2011 01:00:00 18,00

R -2 N nareenn 21 nn

Figure 1.2: Result of calibration of timeseries A by timeseries C

By selecting a certain period the calibration will only be performed for this period, see figures 2.1 and 2.2
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31-12-2010 01;00:00

01-01-2011 01:00:00 20,00

02-01-2011 01:00:00 17,00

03-01-2011 01;00:00 23,00

04-01-2011 01:00:00 15,00

o4-01-2011 o1o:00 [ 15,00

05-01-2011 01:00:00 19,00

06-01-2011 01;00:00 16,00

07-01-2011 01:00:00 13,00

03-01-2011 01:00:00 22,00 &4 Calibrate measurements
09-01-2011 01:00:00 34,00

10-01-2011 01:00:00 28,00 _ _
11-01-2011 01:00:00 31,00 Eaifles o eall byt
12-01-2011 01:00:00 24,00 - foslim el ot
13-01-2011 01:00:00 17,00

Apply bo all times

(a4 Cancel
18-01-2011 01
20-01-2011 01:00:00
21-01-2011 01:00:00 26,00
22-01-2011 01:00:00 15,00
23-01-2011 01:00:00 21,00
Figure 2.1: Calibrate values in selected period
51-12-2010 01:00:00
01-01-2011 01:00:00 20,00
02-01-2011 01:00:00 17,00
03-01-2011 01:00:00 23,00
04-01-2011 01:00:00 15,00
o4-01-z011 0:1oeo0 [ 15,00
05-01-2011 01:00:00 19,00
06-01-2011 01:00:00 16,00
07-01-2011 01:00:00 18,00
08-01-2011 01:00:00 22,00
09-01-2011 01:00:00 54,00
10-01-2011 01:00:00 28,00
11-01-2011 01:00:00 31,00
12-01-2011 01:00:00 24,00
13-01-2011 01:00:00 17,00
1z-01-zo11 ot:1t:00 [ 23,00
14-01-2011 01:00:00 32,17
15-01-2011 01:00:00 20,33
16-01-2011 01:00:00 31,50
17-01-2011 01:00:00 19,67
15-01-2011 01:00:00 29,83
19-01-2011 01:00:00 21,00
te-01-zo11 ot:1z:00 [ 21,00
20-01-2011 01:00:00 15,00
21-01-2011 01:00:00 26,00
Z2-01-2011 01:00:00 18,00
23-01-2011 01:00:00 21,00

Figure 2.2: Result of calibration in selected period
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Apply Transformation

With this option s selection of values can be transformed using a regular expression (see figure 1).

0.064 0.033
0.064 0.0z0
0.064 0.035
0.064 0.033
0.064 0,035
0.064 0.035
0.0e3 0.035
0.083 0.043

02-02-2010 16:05:0¢ FYFYNEE— T — x|
L L
02-02-2010 16:15:00

02-02-2010 16:20:00
02-02-2010 16:25:00

[~ only apply ko missing data

02-02-2010 16:30:00 ok | cancel | Help |
02-02-2010 16:35:00__ . . .
O2-02-2010 16:40:00 | 0,051 0.063] 0,074

figure 1: Apply Transformation window

By selecting the 'Only apply to missing data' checkbox, the transformation will only be performed for the selected fields that do not already contain
a value.

A regular expression can be composed using the following elements:

VARIABLES
The variables that can be used to compose an expression are the alphabetical indexes of columns. These can be found in the coloured area of
the column headers (see figure 2) and are case sensitive.

I - |
Meerslaghoe| Meerslaghoeyve| Meerslaghoewe
{mm) (T )

0306-AME-D| 0306-AME-02 | 0306-4ME-05
figure 2: Alphabetical column indices

OPERATORS

operator description example

+ add A+3
- subtract B-C
* multiply A*0.5
/ divide B/A
n power A"2

FUNCTIONS
function = description example
sum sum of values sum(A,B,...)
abs absolute value abs(A)
pow power function pow(A,2)
sqrt square root sgrt(B)
min minimum of list min(A,B,C)
max maximum of list max(A,B,C)
average  average of list average(A,B,C)
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exp exponential (e”x) exp(A)

In natural logarithm In(A)

log logarithm base 10 log(A)

atanh inverse hyperbolic tangent = atanh(A)
acosh inverse hyperbolic cosine = acosh(A)
asinh inverse hyperbolic sine asinh(A)
tanh hyperbolic tangent tanh(A)
cosh hyperbolic cosine cosh(A)
sinh hyperbolic sine sinh(A)

atan arc tangent atan(A)
acos arc cosine acos(A)

asin arc sine asine(A)

tan tangent tan(A)

cos cosine cos(A)

sin sine sin(A)

if logical expression if(evaluation,expressionl,expression2)
isMissing = check for NaN isMissing(A)

Shift Values in Time

With this option a selection of values can be moved by a given time period, both forward and backward (see figure 1).

x
Tirne shift: IminuteLI | -10=

I | Cancel | Help |

01-02-2010 10:30:00 0,002

01-0z2-2010 10:35:00 0.00z
figure 1: Shift Values in Time window (back 10 mins)

This operation performs the following actions on the selected timeseries:
Equidistant timeseries
® copy the selected values to clipboard
® clear all values in the period that results from merging the selected period with the shift period
®* move the selected values in time and paste them back in the table
Non-equidistant timeseries
® copy the selected values to clipboard

¢ delete all values in the period that results from merging the selected period with the shift period
®* move the selected values in time and insert them back in the table

Changing display properties

In the Time series dialog window it is possible to change the look and feel of the displayed timeseries. By pressing the right mouse button, in the
chart area of the display, a list will appear containing the option Properties... (see figure 1).
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Properties. ..

2ave as..,

Prink, ..

Zoam In 4
Zoam Suk k
Auko Range b

& Allow Horizonkal Axis Zoom

Allawe Mertical Axis Zoom

Copy to Clipboard

| figure 1: Right mouse pop up menu of the chart display

Selecting the Properties... menu item will make the Chart Properties editor appear (see figure 2).

Chart Properties x|

Series | Title | Piot | Other |
~Series:

INeersIaghDeveelheid 0306-ELS-02 ;I

Lines | Areas |

—Line

[ wisible

Skwle: I. $

cobr S —

Size: I. &

~Marker

[+ visible

Skyle:

Size:

Cancel

.-
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Chart Properties x|

Series | Title | Piot | Gther |

—Series:
INeersIaghDeveelheid 0306-ELS-02 ;I
Lines .ﬁ.reasl
~Border
[ Wisible
Skyle; I. &
cobr I -
Size: I. $ v
—Area
[+ Visible
cobr: I - |

Zancel |

figure 2: Chart Properties editor; left - Lines tab, right - Areas tab

Using the Series tab is possible to alter the display properties of the timeseries arrays. To change the properties of an array select the series
descriptor in the drop down box at the top of the panel. Then select either the Lines tab or the Area tab depending if the selected series is line or
a bar.

Lines tab

The lines tab allows the user to change the properties of lines and line markers.

Line - visible: toggles visibility of line
Line - style: change the line style
Line - color: change the line color
Line - size: change the line width

Marker - visible: toggles visibility of line markers
® Marker - style: change the marker shape
® Marker - size: change size of marker

Areas tab

The areas tab allows the user to change the properties of areas such as bars and markers
® Border - visible: toggles visibility of area border
® Border - color: change the border color
® Border - size: change the border width

® Area - visible: toggle the visibility of the fill color
® Area - color: change the area fill color
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Not e! These changes are not persistent and only remain in affect until the next update of the
chart.
This does give the user enough tine to save the altered display as an image.

Interactively modifying display colours

Modifying display colours from within the client.

Users can interactively modify the colours used in their OC for a numbers of displays. This will not affect the configuration, but changes will persist
between different sessions for that operator client (settings are saved in a user_settings file in the root directory).

Map display
Colours for map layers can be changed from the Layers pop-up, which holds the Map legend. Double clicking on an item there allows the user to

modify the fill and line colour of the this layer. Color changes will impact the map as shown in the Grid display as well, as long as the layers in
there have the same ID. The colour chooser will always open up with the default, configured colour to enable a reset.

Grid display
Colours for the classification of data in the grid display can be changed by double clicking on the colour-box in the legend. After modifications are

made, the (right click) context menu will show an option 'Discard user-defined classification colours' to revert to the original, configured colour
scheme.

Timeseries display

Timeseries: Colours for timeseries can be changed by double clicking on the legend for a timeseries. The colour chooser will always open up
with the default, configured colour to enable a reset.

Thresholds/Time markers: These can be changed by double-clicking on these lines in the plot itself. The colour chooser will always open up
with the default, configured colour to enable a reset.

The F12 menu (Timeseries Display)

In the FEWS Explorer and the TimeSeries Display, a number of options are available under the <F12>. They are meant to be used during
debugging or testing and useful functionality might end up in the GUI in a later version. Currently, these are the options available in 2007/01
(NFFS 7.3). They options fro the timeseries display are listed below:

F12 - Choice What does it do?

1 Current and selected runs (default) | Shows current and selected runs

2 | Current runs Shows current runs only

3  Selected runs Shows selected runs

4 Watched by selected runs Shows time series watched

5 Added by selected runs Shows time series added

6 Auto load time series chart Automatic load of timeseries in chart (default)
7  Five most recent forecasts Shows five most recent forecasts

Statistical functions

Statistical functions

® Statistical functions
® Box plot
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Calendar aggregation
Central moving average
Display lows below value
Display peaks above value
Duration curve

Frequency distribution
Gaussian curve

Scatter plot

Box plot

The box plot function will calculate a set of statistical values for each of the selected timeseries and displays these values in the chart as a Box
and Whisker Plot.
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In the table the following list of statical values is shown for each of the timeseries:

Statistical variables

Minimum outlier: minimum outlier value for selection.

Minimum regular value: minimum value for selection that is not defined as an outlier. Also known as the Whiskers

25%: 25th percentile

Median: 50th percentile

Mean: average value for selection

75%: 75th percentileMaximum regular value: maximum value for selection that is not defined as an outlier. Also known as the WhiskersMaximum
regular value: maximum value for selection that is not defined as an outlier. Also known as the Whiskers

Maximum outlier: maximum outlier value for selection.

The chart shows the same values as the table, hover the chart also can include some extra values that are not shown in the table. These are the
outliers and the far-out indicators.

Far-out indicator: indicates that there are values that lie outside the plotted range of the axis.
Single outlier: a single outlier value.
Clustered outlier: multiple outliers that are located too close together to be plotted separately.

QOutliers: cases where the values are between 1.5 and 3 box-lengths from the 75th percentile or 25th percentile.
Farout values: cases where the values are more than 3 box-lengths from the 75th percentile or 25th percentile.

43



2+ Farout indicator

T

= Clustered outliers
= Single outlier

Calendar aggregation
Central moving average

Display lows below value

A scatterplot is made where the x-axis shows the duration of a 'low' (=values within this low-area are all beneath the given reference level), the

y-axis shows the normalized difference between the parameter value and the reference level. The reference level can be altered by entering a

value into the input field associated with this statistical function. After clicking 'Apply' the result time series array is returned.

If no reference level is entered, then the 'low' areas are determined according to the maximum available value of the input time series array.
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Display peaks above value

A scatterplot is made where the x-axis shows the duration of a '‘peak’ (=values within this peak-area are all above the given reference level), the
y-axis shows the normalized difference between the parameter value and the reference level. The reference level can be altered by entering a
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value into the input field associated with this statistical function. After clicking 'Apply' the result time series array is returned.
If no reference level is entered, then the 'peak’ areas are determined according to the minimum available value of the input time series array.
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Duration curve

A convenient way to show the variation of hydrological quantities through time may be done by means of duration curves. For the selected time
period the values of the selected quantity are sorted descending (durationExceedence) or ascending (durationNonExceedence). When the
duration curve is plotted in the timeseries display, the x-axis will show the entire length in time of the selected view period. Percentages are shown
as duration with respect to the entire chosen view period.

In the configuration of this statistical function there is the option to ommit missing values which may occur in the selected view period. If this option
is set to true, all entries with missing values will be disregarded before the duration curve is calculated. If this option is not defined (default) or is
set to false, missing values will be added to the the end of the array. In this case the plotted duration curve will never reach the 100%.

An example of the durationExceedence plot is given here:
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An example of the durationNonExceedence plot is given here:

Time Series Display
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When selecting more than one location it could occur that the view periods of these selected timeseries do not cover the same period in time. In
this case it is difficult to make a correct comparison of the calculated duration curves because they are analysed on different periods in time. A
warning message will be given in order to ensure that the user is aware of this. The pop-up message will be shown each time the user zooms in
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or out until all view periods are an exact match.

me Series Display.
¥Eeed 22200 |k 5 AR §]s] ETE——
03-03-2001 /04-01-2010 (8.85 years)

— T water BadHonnef Bf

® — T water Lahnstein BfG

——T.water BadHonnef BfG - Duration curve
—— T water Lahnstein BfG - Duration curve

o
B
Rt
3
io
E
o
u
©
s
s
;
.
s
.
N
2
1
o
.
sy Py Frp— 25y Fy Py 527y [ [y 765 yome -
Funen( system time: 01-01-2010 00:00 (GMT+1) I].S‘SU:US GMT |15‘30:03 CEST P\SD\BV time: 01-01-2010 00:00 (GMT+1) Ftand alone l.ast refresh: 15:29:51 CEST }.UG\ Datum
Warning § |

! 'E The selected time series do not contain data for equal periods, correct comparison of duration curve may therefore not be possible,
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Scatter plot

05 Spatial Display
Spatial Display

The Spatial Display grid display can be used to display time series of any type: scalar, polygon or grid. The display will depict the data on a map
background. The display time is then set using a ruler that can be moved manually or made to move automatically.
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The spatial display consists of following components:

Spatial Display selection filters

Control Toolbar with following options:
Manual zoom and zoom previous buttons
Predefined zoom range selector

Play, pause, stop, step forward, step backward and record buttons
Time slider with time slice indicator

Data availability and maximum value indicator
Moving average slider

Legend

Contours button

Export time step data in ascii grid-file
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Grid display selection filters

The selection filters show which displays have been configured. Select a filter to display the data. Note that each grid display may be configured
differently, i.e. with a different period of data to be displayed, with a different background map, etc. The configuration allows filters to be
highlighted in bold.

Control Toolbar

The toolbar provides the controls for displaying the spatial information via through the following buttons:

Button Description
» Play. Starts continuous play mode. The slider will indicate the time slice being shown.
1 Pause. Stops continuous play mode. The time slider remains at the time displayed at the moment.
[ ] Stop. Stops continuous play mode. The time reverts back to the start time.
4 Step backwards. Moves the time slider back one timestep.
1 Step forwards. Moves the time slider forwards one timestep.
*» Record. Creates an AVI or animated gif movie file. The avi format is used by default unless the filename ends with '.gif'. After

opening the file, the display will start playing from the current time position, until the stop button is clicked.

Time The time slider can be dragged to specific time slice.
slider
Data The data availability indicator provides a visual cue as to where you can find data. For those times where data is available, the

availability = colour of the data availability indicator will be set to the maximum value found in the data for that time slice.
For the functionality of the zoom buttons is referred to the FEWS Explorer section (see 2.2).

Moving Average Slider

The moving average slider can be configured to allow the user to select a number of moving average settings. Each moving average window is
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then recalculated for the entire period.
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Legend

The legend identifies the colour used for each range of values. The range of values used for each colour can be rescaled by right clicking on the
display and selecting 'Rescale Classification' from the pop-up menu. The display colours will be updated to reflect the new classification. After
rescaling, the lowest and highest values in the legend will correspond to the minimum and maximum values of the data in the current zoom extent
of the display (for the selected time slice). When the display is zoomed in on an area where all data points or grid cells have similar colours,
rescaling can be used to see more clearly the differences in the data values.

To return to the default classification right click on the display and select 'Back To Default Classification' from the pop-up menu. When selecting a
different plot, the classification always changes back to the default classification for that plot.

Contours button

To turn on/off contour lines (regular grids configured with contour lines only). Numbers appear when the animation has stopped or
paused. The colors, which indicate the value remain visible.

Export time step data in ascii grid-file

By right clicking on the display, the grid data for a specific timestep can be exported in an ascii file. Select the desirable time step with the control
toolbar.

Extracting scalar time series from grid

Scalar time series can be extracted from the grid by double clicking the point of interest. Depending on the type of data, which is displayed, the
scalar time series will be relevant to either a point, polygon or grid cell. This can also be done in the following way. First select the point of interest
either by right clicking and selecting '‘Draw Point' from the pop-up menu or by left clicking. A coloured dot will be drawn to indicate the selected
point. For grid data an additional green dot will be drawn to indicate the centre of the selected grid cell. Then extract the time series for the
selected point either by right clicking and selecting 'Show Time Series' from the pop-up menu or by pressing the F3 key.

A series, that is extracted from a grid, is not related to a known location or polygon ID. The series will then be identified using the grid coordinates.

The graph will automatically pop up with the time series of the selected point, polygon or grid cell. When animating the grid display, a marker will
move over the time series graph as well.

To extract a different scalar time series double-click on another point of interest. This will draw a new dot and extract a scalar time series for that
point. Please be aware that when extracting a scalar time series from a data point in the display, then the dot drawn on top of the data point has a
different colour from the point itself. This way it may look like the data point has a different colour because of the dot. The dot can be erased by
right clicking and selecting 'Delete Point' from the pop-up menu.

Note:
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Make sure that you stop the grid movie before you make a time series graph, this can cause the system to slow down because multiple processes
have to be executed that take a lot of processing time.

Note:
Extraction of scalar time series is not available for rotated pole geodatum types. In some cases extraction of scalar time series can exhibit
unexpected behaviour near the North Pole or South Pole.
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Extracting longitudinal profiles (Xsections) from a grid time series

Longitudinal profiles time series can be extracted from grid data and shown in a separate graph as well. The profile (or cross section) is defined
by drawing a profile sketch. Start drawing a profile sketch either by right clicking and selecting 'Start Drawing Profile' from the pop-up menu or by
Ctrl+left clicking on the desired start point for the profile. A coloured dot will be drawn to indicate the selected start point. Add additional line
segments to the profile by left clicking in the display. Finish drawing by double-clicking on the desired end point for the profile. Green dots along
the profile indicate which grid cells are used for the profile.

Once a profile sketch has been drawn, extract the profile either by right clicking and selecting 'Show Profile' from the pop-up menu or by pressing
the F2 key. The graph of the profile will show automatically.

To extract a different profile just start drawing another profile. This will erase the previous sketch. The profile sketch can also be erased by right
clicking and selecting 'Delete Sketch' from the pop-up menu.

When animating the grid, the profile follows the same animation. When animating the profile only, the grid animation remains fixed. Note that the
same cross section can be reused when switching to another plot (F2 will open a new window).

Note:
Even more essential then for scalars, it is wise to pause the grid animation when dragging a cross section to be shown.

Note:

Extraction of longitudinal profiles is not available for irregular grids, points and polygons. The profile sketch will be erased when switching to a plot
that contains data of one of these types. Extraction of longitudinal profiles is also not available for rotated pole geodatum types. In some cases
extraction of longitudinal profiles can exhibit unexpected behaviour for profiles crossing the dateline or located near the North Pole or South Pole.

Note:

If longitudinal profile data is displayed in the spatial display, then there is no need to draw a profile sketch. Just press the F2 key or right click and
select 'Show Profile' from the pop-up menu to show the graph of the profile.
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Extracting data for an area from a grid time series (available since build 18645)

For certain types of data it is possible to extract time series data for a specific part of a grid and show this in a separate graph. This is only
possible for scalar data with dimension L3/T, L3, L/T, L or 'amount of substance' and for horizontal flow data with dimension L3/T or L/T. The
specific part of the grid is defined by drawing an area sketch (a closed polygon surrounding the desired area). Start drawing an area sketch either
by right clicking and selecting 'Start Drawing Area' from the pop-up menu or by Shift+left clicking on an edge for the desired area. A coloured dot
will be drawn to indicate the selected point. Add additional line segments along the edge of the desired area by left clicking in the display. Finish
drawing by double-clicking. The last point in the sketch will be connected to the first point automatically to create a closed polygon that surrounds
the desired area. Each grid cell inside the area is marked with a green dot.

Once an area sketch has been drawn, extract the desired data by right clicking and selecting ‘Calculate Budget' from the pop-up menu. The
corresponding graph will show automatically. The ‘Calculate Budget' option will perform one of the following calculations, depending on the type
and the dimension of the selected data (The dimension can be defined in a parameterGroup in the region configuration).

Grids that contain scalar data (e.g. water levels or rainfall data):

® For dimensions L3/T (e.g. flow in m3/s), L3 (e.g. volume in m3) and '‘amount of substance' the calculation will be 'volume summation'.
This calculates the sum of the values inside the area. This uses all grid cells that are (partially) inside the area. The value of each grid cell
is weighted using the fraction of the grid cell that is inside the area.

® For dimensions L/T (e.g. velocity in m/s) and L (e.g. water level in m) the calculation will be 'area times average level'. This calculates the
average level inside the area multiplied by the size of the area. This uses all grid cells that are (partially) inside the area. The value of
each grid cell is weighted using the fraction of the grid cell that is inside the area.

® |f another dimension, or no dimension, is configured for the selected data, then the options 'Start Drawing Area' and 'Calculate Budget'
are not available.

Grids that contain horizontal flow data in the form of u,v vectors:

® For dimension L3/T (e.g. flow in m3/s) the calculation will be 'mass balance horizontal flux'. This calculates the net horizontal flow into/out
of the area. This uses all grid cells that are for at least 50% inside the area.

® For dimension L/T (e.g. velocity in m/s) the calculation will be ‘'mass balance horizontal velocity'. First for each grid cell the value of u,
respectively v, is multiplied by the height of the gridcell, respectively the width of the grid cell, to get flow values (The height of the flowing
water mass is taken to be 1). Then the net horizontal flow into/out of the area is calculated. This uses all grid cells that are for at least
50% inside the area.

® |f another dimension, or no dimension, is configured for the selected data, then the options 'Start Drawing Area' and 'Calculate Budget'
are not available.
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To extract data for a different area just start drawing another area. This will erase the previous sketch. The area sketch can also be erased by
right clicking and selecting 'Delete Sketch' from the pop-up menu.

When animating the grid display, a marker will move over the time series graph as well. Note that the same area sketch can be reused when
switching to another plot (right clicking and selecting one of the relevant options will open a new window).
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Note:
Even more essential then for scalars, it is wise to pause the grid animation when dragging an area for extracting data.

Note:

Extraction of data for an area is not available for quadrilateral grids, irregular grids, points and polygons. The area sketch will be erased when
switching to a plot that contains data of one of these types. Extraction of data for an area is also not available for rotated pole geodatum types. In
some cases extraction of data for an area can exhibit unexpected behaviour for areas crossing the dateline or located near the North Pole or
South Pole.

Note:
The green dots only mark grid cells of which the cell centre is inside the area. The actual calculations also use grid cells that are partially inside
the area.

Extracting data for multiple plots at once (available since build 18645)

It is possible to extract data for multiple plots at once. In the selection filters select a folder that contains more than one plot (as direct children).
The first plot in the folder will be displayed. Then extract scalar time series, longitudinal profiles or data for an area in the usual way. The extracted
data for all the plots in the selected folder will be shown in a combined diagram, where each plot has a separate graph.

Saving and loading sketches from shape files (available since build 18645)

Once a profile sketch or an area sketch has been drawn, the sketch can be saved as a shape file (*.shp file) by right clicking and selecting 'Save
Sketch As Shape File'. A saved sketch or any other shape file that represents a profile or an area (a closed polygon) can be loaded into the
display by right clicking and selecting 'Load Sketch From Shape File'. The loaded sketch can then be used for extracting data. When loading a
sketch, the previous sketch will be erased.

Note:

A shape loaded from file will only be used as an area sketch (a closed polygon) if the first and last points of the shape have exactly the same
coordinates. Otherwise the shape will be used as a profile sketch.
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Setting the display time

The display time in the spatial display can be changed in the standalone system only . The use is similar to the setting the display time in the data
display, but with less modification possibilities.

When the display time is modified, the relative start and end times of the data to be shown are reset and the time slider is adjusted accordingly.

Display Time Relative View Period

Display Time [l 4-04-2006 09:15:00 2

)

06 Manual Forecast Display

® Manual Forecast Display
® Workflow
Notification after completion workflow
What-if Scenario
Forecast description
Batch Forecast options (only in standalone)
Automatically approving forecasts
State Selection
Priority
Forecast length

Manual Forecast Display

The Manual Forecast display (see below) in the Operator Client allows for the running of single or a manually scheduled forecast.
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The Manual Forecast display (see below) in a Standalone system is slightly different from the one in the Operator Client and allows for running of
a single forecast or a batch of forecasts.
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A single or a series of forecasts can be submitted to the system by pressing [Run]. With [Close], a user can leave the Manual Forecast display.
The various items in the Manual Forecast display are described below.
Workflow

A workflow can be selected from a drop-down list with pre-configured workflows. By pressing [INFO], a description of the selected workflow can
be displayed.

Notification after completion workflow

An automatic notification pops up after the completion of the workflow.

What-if Scenario

A What-if Scenario can be selected from a drop-down list with predefined What-if Scenarios. By pressing [INFO] a description of the selected
What-if Scenario can be displayed. What-if Scenarios are defined via the What-if Scenario display.

Forecast description

A forecast description can be entered in this field. Entering of a description is not obligatory.

Please note that the forecast name is generated automatically by the system and consists of the B start time of a forecast, (ii) the selected
workflow and (jii) the selected What-if Scenario.

Scheduler options (only in Operator Client)

Two types of manual forecasts can be defined:

® single forecast
® scheduled forecast

A single forecast will only run once. For single forecast only the T~0~ of the forecast has to be entered in the date & time field (yyyy-MM-dd
HH:mm).

A scheduled manual forecast will run for a period of time and with a time interval both defined by the user. In case a manual forecast is scheduled,
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the following information should be entered by the user:

® Period of time for which a scheduled manual forecast should run is defined by entering the Start time and End time (yyyy-MM-dd
HH:mm). The first forecast run is done at the Start time.

® Via menu item Interval , the time interval at which the scheduled manual should run can be defined.

® Entering Shift T~0~ allows the user to define a period of time over which the T~0~ of the forecast itself should be set back in relation to
the Start time of the forecast run.

In case for example scheduled manual forecasts should always be made at 8:00 AM but the forecast itself should start at 12:00 PM the previous
day, the Shift T~0~ should be set at 8 hours while the Start time is set at 08:00.

Batch Forecast options (only in standalone)

Two types of manual forecasts can be defined:

® single forecast
® batch forecast

A single forecast will only run once. For single forecast only the T~0~ of the forecast has to be entered in the date & time field (yyyy-MM-dd
HH:mm).

In batch mode, a scheduled manual forecast will run for a period of time and with a time interval both defined by the user. In case a manual
forecast is run in batch mode, the following information should be entered by the user:

® Period of time for which a scheduled manual forecast should run is defined by entering the Start TO and End TO (yyyy-MM-dd HH:mm).
The first forecast run will be made with the Start TO.
® Via menu item Interval , the time interval at with which the TO of consecutive forecasts should be increased when submitted.

All runs will be submitted at the same time but will be run with different TO's as defined by the user.

Automatically approving forecasts

Ticking the approve box will set the status of the forecast automatically to current after it has been completed. In case you want to cancel this
action or suspend it, please use the Scheduled Forecast tab in the System Monitor.

State Selection

Leaving Select initial state unchecked, the default state- as has been configured by the system manager- will be used to start the historic run
preceding a forecast simulation (see also Running Modules ). For statefull simulation models- like hydrodynamic models- this means that the state
selection for a model will follow the state selection rules as configured in the General Adapter Module Instances.

Checking Select initial state allows the user to select a particular state to start the historic run. A selection can be made between a cold and a
warm state. A Cold state is a fixed module state defined in the system configuration. Normally various cold states will be available representing
characteristic catchment conditions (e.g. dry, normal and wet). When a cold state should be used at the start of the historic run, the following
information is required:

® Type:
Via a drop-down list a typical cold state type can be selected.

® Relative start time:
The relative start time defines the length of the historic run.

A Warm state is a module state that has been generated in a previous forecasting run and stored in the Central Database. In order to find a
suitable warm state to start the historic run, a time interval needs to be defined within which the system will look for a warm state. The time
interval is defined relative to the T~0~ of the forecast by the using the following entry fields:

® Time unit:
The time unit that will be applied to defined the Search interval .

¢ Start & end time:
The start and end time of the search interval are defined by multiplying the above mentioned Time interval with the values respectively
entered in the first and second field. The system will look for the warm state with the date/time stamp closest to T~0~ , which means that
the multiplier for the Start time should always be set at a lower value than for the End time.

Please note that in case a Warm state is selected as the initial state, the date/time stamp of the warm state found within the defined Search
interval will determine the actual start and therefore length of the historic run.

In case no Warm state can be found within the defined Search interval , the system will automatically run as if Select initial state was unchecked.
This means that in that case the default state will be used for starting the historic run.

Priority

The user can give a forecast run either a High or a Normal priority. The Master Controller will give precedence to high priority tasks above normal
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priority tasks.

Please note that setting the priority to ‘high' does not mean that the task will be directly carried out. In case other high priority tasks are waiting for
execution, the new task will be added to the queue. When another task with normal priority is already being executed, it will not be cancelled
when a new high priority task is submitted, but will be completed first.

Forecast length

A default forecast length is configured when setting up the forecasting system. Please note that within an area different forecasts lengths may
have been configured depending on for example the hydrological (sub-) system and/or the forecasting models used.

07 Forecast Manager

® Forecast Manager
® Filter visible forecasts (available since build 18784)
® Forecast Overview tab
® Adding workflows to forecast list box of FEWS Explorer
® Rerun a forecast
® Download a forecast from Central Database (only in OC)
® Redownload a forecast from Central Database (only in OC)
® Current Forecast tab
® Forecast Expiry Time tab (available since build 19708)
® Deleting a forecast from the Central Database (only in OC)
® Changing the expiry time of a forecast in the Central Database (only in OC)

Forecast Manager

The Forecast Management display offers following functionality:

* management of forecasts

® setting current forecast

® change expiry time of forecasts
These three basic functions are available via individual tabs in the display.
The meaning of the icons in the table is as follows:

® the current forecast is marked with i

® an approved forecast is marked with
® a partly failed forecast is marked with ot

The coloured circle icons indicate which state the system has used for each run:

In fact there are 6 different options (A to F) which can occur. The below mentioned table explains them.

Option Manual Forecast (Dialog) @ Scheduled Forecast Task Result Icon
A User selects cold state - cold state i@
used
B User selects warm state - cold state M
used
Cc User selects warm state - warm state o
used
D User selects no specific Forecast runs with configured cold state no
start state properties used icon
E User selects no specific Forecast runs with configured cold state M
start state properties used
F User selects no specific Forecast runs with configured warm state no
start state properties used icon

The icons with more details:
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Remarks

as expected:
cold state selected and cold state used

not as expected:
warm state could not be found in selected
search period

as expected:
warm state selected and warm state used

as expected:
cold state configured and cold state used
not as expected:

warm state configured and cold state used

as expected:
warm state configured and warm state used



° " cold state start as selected by user. In this case the cold state id and state start time are shown in the tooltip.
. J warm state start as selected by user. In this case the state search period is shown in the tooltip.

° M cold state start as a warm state in the selected search period could not be found. In this case the module instance id and the state
search period are shown in the tooltip.
® no state icon: default state start. No specific state start selected by user.

The tables in the display tabs can be sorted by clicking the headers of the columns.

Filter visible forecasts (available since build 18784)

For each table in the display tabs the list of visible forecasts can be filtered using the buttons next to the table. First select the text to use as a
filter. Either click on a table cell to select all text in that cell (the selected cell will be recognisable since it has no gray background, as opposed to
the other cells in the selected table row). Or click and drag inside a table cell to select part of the text in that cell (the selected text will be
highlighted). Then click the 'Filter By Selection' button to filter the list of visible forecasts on the selected text. After filtering only forecasts that
contain the filter text in the corresponding column will be visible. Repeat this process to use multiple filters.

For example, after filtering on the selected text "'Thames' in the ‘Workflow' column, only forecasts that have a workflow name that contains
"Thames' will be visible (like e.g. 'Thames_Forecast' and 'Thames_Update').

It is also possible to use a displayed icon as a filter. First click on a table cell that contains an icon. Then click the 'Filter By Selection' button to
filter the list of visible forecasts on the selected icon. After filtering only forecasts that have the same icon in the corresponding column will be
visible. This can be used for instance to filter only approved forecasts.

To remove the filters, click the 'Remove Filter' button. All forecasts in the table will be visible again.

Forecast Overview tab

The Forecast Overview tab allows for:

Downloading individual forecasts from the Central Database

Redownloading individual forecasts from the Central Database under another synchronisation profile
Selecting a forecast and adding it to the forecast filter in FEWS Explorer

Rerunning a forecast

Forecast Management ﬂ

Forecast Overview | Currert Farecasts |

Forecasts in Central Database

TO | Dispatch time

Wiokkflowy What-if scenario Descripti... FDio |
EX 28-04-2008 02:00:00 28-04-2008 02:30:00 Fluvial_Forecast Fluvial Forec... ﬂ DT |
& 28-04-2005 00:00:00 25-04-2008 00:30:02 FIuv?aI_Forecast Fluv?al Forec... Fitter Biy Selection |
& 27-04-2005 22:00:00 27-04-2005 22:30:00 Fluvial_Forecast Fluvial Forec...
& 27-04-2005 20:00:00 27-04-2008 20:30:01 Fluvial_Forecast Fluvial Forec... Remove Filter |
& X X 27-04-2005 18:00:00 27-04-2005 19:00:04 Coastal_Forecast Coastal fore...
@ 27-04-2005 15:00:00 27-04-2008 15:30:04 Fluvial_Forecast Fluvial Forec... j
Forecasts in Local Datastore
TO | Dizpatch time Wik flow: What-if scenario Description | FDO | Open

258-04-2008 06:00:00 25-04-2008 06:30:05 Fluvial_Forecast Fluvizl Forecast

28-04-2005 06:00:00 25-04-2003 06:03:03 Fluvial_Forecast test_GE_prea... Gerben Boot Run

28-04-2005 04:00:00 25-04-2003 04:30:04 Fluvial_Forecast Fluvial Forecast

28-04-2008 02:00:02 Fluvial_Historical Fluvial Historical Redownload

24 27-04-2008 15:0%20
0

2 28-04-2008 00:0a0

28-04-2008 01:00:01 Cogstal Forecast

Cogstal forec

25-04-2005 14:0 current fully succesfull Fluvial Historical,
25-04-2005 14:00 Cold state start as a warm state in the default =earch period could not be found for GA_ISIS_tsev_StateRun (and 1 mure)|

Filter By Selection

B 25-04-2008 12:0000
25-04-2005 12:00:00
28 24-04-2008 16:00:00
22-04-2005 10:00:00
22-04-2008 050000
%, 3 3 22-04-2008 06:00:00
%, X 3 21-04-2008 16:00.00

BEEEEEEEEBBEES

25-04-2008 13:00:04 Cosstal_Forecast
25-04-2008 12:30:03  Fluvial_Forecast
25-04-2008 02:00:01  Fluvial_Historical
22-04-2008 10:30:00  Fluvial_Forecast
22-04-2008 08:38:06 Fluvial_Forecast
22-04-2008 07:00:02 Cosstal_Forecast
22-04-2008 02:00:01  Fluvial_Historical

Coastal forec...
Fluvial Forecast
Fluvial Historical
Fluvial Forecast
Fluvial Forecast
Coastal forec...
Fluvial Historical

Remove Fitter

Cloze I Help

When moving the mouse over the forecast list a tool tip indicates whether the forecast has been fully successful or not.

Adding workflows to forecast list box of FEWS Explorer

When the tab is opened, the forecasts that are available in the Local Data store are displayed in the lower listing. Forecasts can be selected with
the mouse and made available in the Forecast List Box of FEWS Explorer for review and analysis by pressing [Open ].

Please note that only forecasts that are visible in the forecast filter box of the FEWS Explorer can be viewed and edited with the Data Display and
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Editor. The current forecast is an exception, because it's always shown in the Data Display and -Editor, but not displayed in the forecast filter box.

All forecasts listed in the forecast filter box can be removed from the display (not from the local data store) by clicking the right mouse button with
the cursor placed in the list box. A button appears with 'Remove all'. Pressing this button will remove the list of forecasts from the filter box.
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Rerun a forecast

A forecast can be rerun by pressing the [Run ] button after selecting the forecast form the forecast list. The selected forecast will be completely
rerun and saved as a new forecast in the data base. This option can be useful when rerunning an Archived Forecast.

Download a forecast from Central Database (only in OC)

Forecasts that are available in the Central Database, but not in the Local Data store are listed in the top panel. Forecasts can be selected with the
mouse and downloaded to an OC by pressing [Download ].

Please note that the download may require some time. When downloaded the forecast will be visible in the lower listing.
Redownload a forecast from Central Database (only in OC)

When logged in, the Operator Client (OC) allows for different synchronisation profiles to be used. If an individual forecast has been downloaded in
the past under a minimal synchronisation profile, then only part of the data may have been downloaded. To download all data for such a forecast,
log in under a full synchronisation profile, select the forecast in the lower listing with the mouse and redownload all data for the forecast to the OC
by pressing [Redownload ].

Please note that redownloading may require some time. After redownloading the forecast will still be visible in the lower listing.
Current Forecast tab

A few definitions are required at the start of this section:

® Current Forecast
The Current Forecast is a combination of forecasts made for the whole region, which together form the current forecast. The current
forecast is automatically downloaded to OCs. Location related icons are refreshed on the basis on the current forecast. The current
forecast is always displayed in the Data Editor and -Display.

® Approved Forecast

Approved Forecasts have been approved by the system or manually by an FDO to become the Current Forecast. The latest Approved
Forecast is the Current Forecast.

® Other Forecasts

Besides Approved Forecasts, the system may be populated with other forecasts that are the result of manual or scheduled forecasts with
or without application of what-if scenarios.
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Under normal conditions the Current Forecast will be updated automatically by the system on the basis of the results of a successfully completed
scheduled forecasting run. There is always a Current Forecast that covers the whole region: all fluvial and coastal forecasting locations. The

forecasts that together form the Current Forecast are listed in the upper table of the tab. These forecast are marked with the icon f'i‘-. .

A forecaster can amend the Current Forecast by replacing it partly or fully with the results individual forecast runs. These 'other' forecasts can for
example be the result of running what-if scenarios. The Current Forecast tab allows for selection of individual forecasts that should become part of
the Current Forecast.

To change the Current Forecast, select a forecast run that should become part of the Current Forecast in the lower column of the tab. Upon
pressing [Approve] the selected forecast will become part of the Current Forecast.

Forecast Management il

Forecast Overviews Current Forecasts |

Current Forecasts

TO | Dizpatch time Wik flow: What-if scenario Description FDO Fitter By Selection |
i 28-04-2005 06:00:00 28-04-2008 06:30:05 Fluvial_Forecast Fluvial Forec
_& X 27-04-2005 16:00:00 25-04-2003 02:00:02 Fluvial_Historical Flurvial Histori... Remave Fifter |
_& X 28-04-2005 00:00:00 25-04-2003 01:00:01 Coastal_Forecast Coastal forec...

Forecasts in Local Datastare

TO Dizpatch time Wik flow: What-if scenario Description FDO

Approve |
_ﬁ 28-04-2005 06:00:00 25-04-2008 06:30:05 Fluvial_Forecast Fluvial Forec...
& 258-04-2007 06:00:00 25-04-2008 06:03:08 Fluvial_Forecast test GB_pre... Gerben Boot Fitter By Selection |
& 28-04-200 SO0 -4 C30 i Fluvial Forec...
My 3 27-04-200approved fully succestul test_GE_prespprove_trus, Fluvial Histori... Remayve Fiter |
_& M 258-04-200| Default state start (Mo specific state start selected by user) Coaztal forec...
& 25-04-2005 14:00:00 25-04-2003 14:55:13 Fluvial_Forecast test gb no pr... Gerben Boot
& 25-04-2005 14:00:00 25-04-2003 14:34:58 Fluvial_Forecast fluvial_test_gh Gerben Boot
& x 25-04-2008 12:00:00 25-04-2008 13:00:04 Cosstal_Forecast Coastal forec...
& 25-04-2005 12:00:00 25-04-2008 12:30:03 Fluvial_Forecast Fluvial Forec...
& x 24-04-2005 16:00:00 25-04-2008 02:00:01  Fluvial_Historical Fluvial Histari...
& 22-04-2005 10:00:00 22-04-2008 10:30:00  Fluvial_Forecast Fluvial Forec...
& 22-04-2005 05:00:00 22-04-2008 08:38:06 Fluvial_Forecast Fluvial Forec...
& X X 22-04-2005 06:00:00 22-04-2003 07:00:02 Coastal_Forecast Coastal forec...
& X x 21-04-2005 16:00:00 22-04-2008 02:00:01  Fluvial_Historical Fluvial Histari...

Cloze I Help

In the list of forecasts that together form the Current Forecast, 'overlapping' forecasts may be displayed. A forecaster may for example run a
what-if scenario for part of a catchment for which already an automatic forecast has been made that is part of the Current Forecast. When the
forecast with the what-if scenario should now become part of the Current Forecast it can be selected in the lower table of the Current Forecast tab
and with [Approve] moved to the upper table. The upper table now displays both forecast runs: the original forecast whole catchment and the
forecast with the what-if scenario for part of the catchment. The system will override the data of the original workflow for the part of the catchment
that has been rerun when presenting the Current Forecast.

Forecast Expiry Time tab (available since build 19708)

The Forecast Expiry Time tab allows for:

® Deleting individual forecasts from the Central Database
® Changing the expiry time of individual forecasts in the Central Database

Deleting a forecast from the Central Database (only in OC)

When logged in, forecasts that are available in the Central Database are listed in the table. Please note that only forecasts for which the user has
delete permission are visible in the table. Forecasts can be selected with the mouse and marked for deletion by pressing [Delete]. Forecasts
marked for deletion will be deleted in the next rolling barrel run. Only forecasts for which the user has delete permission can be deleted.

Changing the expiry time of a forecast in the Central Database (only in OC)

When logged in, forecasts that are available in the Central Database are listed in the table. Please note that only forecasts for which the user has
delete permission are visible in the table. The expiry time of each forecast is visible in the Expiry Time column. When the expiry time of a forecast
has passed, the forecast will be deleted from the Central Database. Forecasts that will expire within 10 days are displayed in strikethrough text in
the table.

To change the expiry time of individual forecasts, select the forecasts in the table with the mouse and press [Change Expiry Time]. In the dialog

that appears, select a new expiry time and press [Apply] to change the expiry time of the selected forecasts. The expiry time can only be changed
for forecasts for which the user has delete permission.
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Close I Help

08 System Monitor

® System Monitor
® Log Browser

® Query definition

® Acknowledging messages

® Debug messages
Live System Status
Scheduled Forecasts
Running Forecasts
Batch Forecasts
Synchronisation Status
Synchronisation Monitor
Import Status

System Monitor

The System Monitor display allows for viewing the status of the system. The behaviour of the System Monitor is different depending on the use of
the system, i.e. whether you are using the system in Stand Alone mode or as an Operator Client.

In the Standalone mode the System Monitor will display the Log Browser and Batch Forecast tab. On overview of the tabs available in the System
Monitor of a Standalone system is illustrated below.
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In an Operator Client the System Monitor will show a number of tabs for monitoring various aspects of the live system. On overview of the tabs
available in an Operator Client when logged into a live system is illustrated below.
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Each of the System Monitor tabs is detailed in the following paragraphs.

Log Browser

The Log Browser contains a spreadsheet like form with a list of system messages. Messages can be sorted based on user defined criteria. Fatal
and severe system errors can be acknowledged as being reviewed by the forecaster. If all errors within the past 48 hours are acknowledged the
system status icon at the lower right of the FEWS explorer will become green again.

With [Refresh] the browser is updated with new messages in the system. Please note that the query settings (see below) define what messages
will be displayed. With [Close], a user can leave the Log Browser.
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Upon opening, the same information is displayed as in the Log Viewer. Per message, the Log Browser provides the following information:

Log level (see table above)

Log creation time

Event code (see Appendix A for listing)
Log message (description)

taskRunld

The following type of system messages are identified in the table below.

Log level Icon Description

Fatal B Severe errors that cause premature termination

Error & Other runtime errors or unexpected conditions

Warn no Events that are undesirable or unexpected, but not necessarily wrong

Info no Runtime events (startup/shutdown) that allow tracking of the progress of the system

The Log Messages can be sorted by clicking on the header of a column.

Double click a message to view the message details (see example below). The message can then be saved to file or printed.
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Query definition
A query can be defined to select a subset of the messages to be displayed in the Log Browser. The following options are available:
® Loglevel
A log level from the dropdown list and all messages with a higher alert level will be displayed This means that for example selection of
INFO shows all messages and selection of FATAL shows only messages with log level FATAL.
® Log creation time
Messages can be displayed that have been created within a given period of time. The period is defined by entering an end time and the
length of a view period in hours preceding the end time .
® Event code
By entering symbols in this field, only messages will be displayed starting with the symbols entered by the user.
® Token in Message
By entering symbols in this field, only messages will be displayed that include the symbols entered by the user.

The display will be updated on the basis of the user defined query upon pressing [Refresh].

Acknowledging messages

All messages having a level ERROR or FATAL should be can be acknowledged to identify that the message has been seen and appropriate
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action taken.

Double click the icon to acknowledge a message or click the Acknowledge button. Multiple messages may also be selected and acknowledged in
a single action.

To select all messages that have not been acknowledged select the 'not acknowledged' item in the Log Level selection box,, then refresh the log
messages.
Tip: to quickly select all messages, click on a single message and hit [ctrl-A]

When all ERROR messages are acknowledged, the status icon in explorer will change to green.
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Debug messages

Please note that a System Manager can configure the system to also provide Debug Messages . These are used to log application internal events
for system development and management. Typical debug events are the creation of a database connection or exceptions that occurred due to
programming or configuration errors. Debug messages are not displayed in the Log Viewer but only written to a log file called log.txt in the
regional configuration folder.

Live System Status

The Live System Status tab is used to show the status of the live system. Three lists show the status of the:

® Currently dispatched forecasts (taskruns)
® Currently executing forecasts (taskruns)
® Status of the Master Controllers
® Status of the Forecasting Shells

The status lists show the currently configured master controllers and forecasting shells. From this list a user can see if the systems are Alive or if
they are down.
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Scheduled Forecasts

The Scheduled Forecasts tab includes a list with all scheduled forecasts together with some information of these forecasts. The following
information is included:

® Task ID: The Task ID is a unique ID generated by the Master Controller

® Description The description is given by the user that scheduled the forecast

* Workflow ID The Workflow ID is the id of the workflow that is scheduled. The workflow id's can include Forecasting Shell workflows and
Master controller workflows.

MC ID ID of the Master Controller where the task is scheduled on

Priority This can be a high or normal priority

Repeat Time The repeat time of the task in minutes

Next Due Time The next time when the task is scheduled to run

Task Status The status can be suspended or pending. Suspended tasks normally depend on an action to trigger them, such an action
can be a threshold crossing.
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In the Scheduled Forecast tab a user can...

Cancel a scheduled task by clicking [Cancel]

Suspend a scheduled task by clicking [Suspend]

Resume a suspended task by clicking [Resume]

Pause a scheduled task for up to 5 of runs by clicking [Pause] and filling in the display that pops up (see below). You can undo the
pausing by resetting the number of runs for which a task has been paused to '0'".

Pauze task for _ ¥ TUNE.

QK | I Cancel

Please note that not all options are available for all workflows. A user can for example normally not cancel the current forecast and import runs
runs scheduled by the super user. Also the status of system management workflows can normally not be changed by a user.

Running Forecasts

The Running Forecasts Tab includes a list with all tasks that are currently running on a Forecasting Shell. The list includes information on the task
that is running and the Forecasting Shell it is running on.

From the example below can be seen that the first task is a Rolling Barrel task, running on the Master Controller. The second task is a Riverflow
Forecast running on forecasting Shell FSS00.
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This display is refreshed after each synchronisation of the Operator Client with the Master Controller.

A manually dispatched task can be killed by pressing on the 'Kill Running Task' button. Note that this is a hard process kill which may lead to
corruption of the local datastore.

Batch Forecasts

The Batch Forecast tab will list the forecasts that have been submitted in the Manual Forecast display of a standalone system. You stop all
submitted forecast runs by clicking [Stop].
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Synchronisation Status

The Synchronisation Status tab provides the status of all synchronisation activities. For each synchronisation activity the following information is
provided:

Activity: identifies the synchronisation activity

Type: single or continuous. A single type activity is only started after certain manual actions

Frequency: only applicable for continuous synchronisation activities. The frequency is given in minutes.

Last Synch Time: the date and time the synchronisation activity has last taken place.

Status: is either empty or shows 'synchronising', meaning that this activity is now synchronising.

Progress: shows the number of records of the maximum number of records to synchronise. This field is only used for the activity being
synchronised.
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Synchronisation Monitor

In the Synchronisation Monitor tab the log messages are shown that are generated by the synchronisation module. These messages will inform
the user of synchronisation problems.
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14,04 2006 12105150 DEBNG - Incoming smchronisacion event completed at Fri Apr 14 LZolSi 51 GAT 2004
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Import Status

The Import Status tab provides information on the files that were last imported. For each import task the file name of the last imported file is
shown including the date and time of the import. Also the number of files that were imported in that task are shown, with the number of failed
imports.
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09 What-if Scenario Display

® What-if Scenario Display
® Transformation
® User Defined Profile
® Module Data Sets and Module Parameters
® Buttons
® Edit Visibility button
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® Import All
® Export All

What-if Scenario Display

The What-if Scenario display allows for the definition of What-if Scenarios. The What-if Scenarios can be used, when running forecasts via the
Manual Forecast display. The latter allows for selection of What-if Scenarios defined in the What-if Scenario display.

In order to define a What-if Scenario, the button [Add New Scenario] should be pressed. Next a name or ID for the new what-if scenario must be
entered in the "Scenario Name" field; it is advised to use a short name. When running a What-if Scenario, the name of this scenario will be added
to the forecast name. The scenario can also have a description, this can be used to enter more information on the newly added scenario.

Four types of What-if Scenarios can be defined:

a transformation of an input time series

the use of a user defined typical profile

the use of a complete alternative module dataset

the use of an alternative subset of module parameters

&1 What-if-Scenario Editor

b I Add Mew Scenania |

Seenanio MName |

Smegmlﬁm: Raintal nput Soenarios (28] Mo futher rain [ I:l:ﬂ!fSEiElIEd SrErEn A l

LTrenzformation | 2 User Defined Frofile | Shlodile Dete Sel Flefersion | dhodie Parametar Filefersian

Select [nput Variable Select Location Chooze Operatar Enter Change:
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Lizt of Transfonmations

It ariable Location Creraior Change Inciuede: in WhatifScenario
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Transformation

In the field Select Input Variable , an input time series can be selected from a drop-down list for transformation.

In the next step, the user has to choose whether to apply the transformation to a single location or all locations for which the selected
transformation variable is available.

Finally, the transformation itself is defined by selecting a mathematical operator and a value in the Choose Operator and Enter Change fields. The
following operators can be entered: add, subtract, divide, multiply. Also a constant value can be entered and a time shift.

By pressing [Add to list], the transformation is added to the What-if Scenario and appears in the table at the bottom of the tab. A number of
transformations can be defined within a single What-if Scenario by repeating the sequence described above.

With [Save All], What-if Scenarios are stored in the database. In the Live System, What-if Scenarios are stored in the Central Database and may
be used by others. After saving therefore, a What-if Scenario can not be edited or deleted by a regular user.

The buttons [Import All] and [Export All] allow saving and retrieving of sets of what-if scenarios when the local data store is renewed. The display
can be left with [Close].

What-if Scenarios can be run via the Manual Forecast Display.
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User Defined Profile

In the User Defined Profile Tab, the user can define a user defined profile that may be used that as an input time series for a workflow. To add a
user defined profile the data should be entered in a table. First press the [Add New Scenario] button to start a new What-if scenario.

‘#&d NFFS NorthEast Region. Pre-Release 06.4, January 2005:¥hat-if-Scenario Editor

Scanario Id : |T3'|:-iu: al Profile Allenheads j Add New Scanario

Scenario description : |T3'pin::al Profile Allenheads Copy Selected Scenario As

Save Selectod Scenano

Transformation User Defined Profils | Madule Data Set Fileiersian | Madule Parameter File\ersion |

Select Inpuf Varable Select Location
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Precipitation gaunes at Alenhesds (Dbsenveldllenhaads g I included |

Import Al Expot All Save All | Close I Help

Select the "User Defined Profile" and select the input variable and location where the typical profile will be defined for. Now the values of the user
defined profile must be entered in the data store through the special table editor, press the [Edit Table] button.
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The table includes a spreadsheet and a graph showing the entered values. Values can also be copied from other programs like Microsoft Excel by
using the [CTRL+C] keys. When all data is entered, press the [Close] button.

By pressing [Add to list], the user defined profile is added to the What-if Scenario and appears in the table at the bottom of the tab. A number of
profiles can be defined within a single What-if Scenario by repeating the sequence described above.

The buttons [Import All], [Export All], [Save All] and [Close] function similar as described in the section above. The import button is only enabled
when all new scenarios have been saved. In case during the import a conflicting whatif scenario is encountered that has different settings a
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confirmation screen may be prompted to deal with this situation.

Import may overwrite existing WhatIfSce E[

$ Conflicking id{s) or name(s) detecked during import:
Teskl

Press Ok Lo averwrite,

annuleren |

Module Data Sets and Module Parameters

This tab allows the user to select alternative module datasets. The general usage of this type of What-if scenario is similar to the previous types.

Via the fields Select Module Data Set File and Select Module Data Set File Version , an alternative module data set can be selected. When an
Operator Client is used an alternative module data set should first be loaded in the FEWS data base through the Configuration Management.
When a Stand Alone system is used an alternative module data set can also be located in the "\config\ModuleDataSetFiles" directory. The
selected alternative module Data Set is actually added to the What-if Scenario by pressing [Add to List...]. This action can be repeated when

required to add an additional alternative Module Data sets to the list.

&1 NFF5 Thames Region. Release SAT 02, March 2006:What-if-Scenario Editor

Ltz Corrected Sunge Forest Shesmmess b [ Al Merw Scenario !
[ Copy Seiected Scenario Az |
1: Transioemsation | ZUser Defined Profle | 3 Modue Data Seb Fledviersion | & Mockule Parametes Filsiviersion
Sedact Module Data Set Fie Seiect Mochde Data Set Fils Version
Mo ModuisDataSetF e »
List of Module Dato Sef Fie(z)
Fie Wersion Inciude in WhatifScensac
[ Eatvisoty || wpotan || Egotan | [ ewse J[ nw |

Similarly, alternative Module Parameters can be selected via the Module Parameter tab. In this case the fields Select Module Parameter File and
Select Module Parameter File Version must be used.
Buttons

The buttons [Import All], [Export All], [Save All] and [Close] apply in the same way as described above.

Edit Visibility button

The number of What-if Scenarios in the system can become quite large. To limit the number of visible What-if Scenarios each scenario may either
be deleted or made invisible to all users.

Click the [Edit Visibility] button to edit the visibility of the What-if Scenarios in the system or delete them.

® [Toggle Visible] make the selected what-if scenario invisible to users and as it can not be used when running forecasts. Note that a
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what-if scenario, which has been made invisible, is invisible to all users. When made invisible, the what-if scenario name is greyed out.
® [Toggle Delete] permanent deletes what-if scenarios from the system. These scenario are marked with (D) when the display is still open.

What-if Scenarios marked with an asterix (*) are persistent, indicating that they both can not be deleted or made invisible. The visibility can be set
to expiry by selecting a number of items and then selecting an expiry time.

& Yisible/Delete x|

anual Tidal Thames Forecast_3 s

adar Forecast + Lrm — Toggle Wisibility

adar forecast = missing

Bet surge Forecast ko missings
TG Fast Ou -
TE Fast Ou+BE  {H=Mon Dec 12 17:15:00 GMT 2011) Set end time wisibiliky
TG Fask 1u + BB
TE Fast 2u (%) Clear end kime wisibility
TE Fast Zu + BB
TE Fast 4u * = persiskent
TE Fast 4u+ BB (*)
TE Medium 0o (D) [ = far deletion
TE Medium Ou + EE
TE Medium 1u

TE Medium 1u + EE
TE Medium Zu

TE Medium Zu + EE
TE Medium 4u

TE Medium 4u + EE
TE Slow Qu

TE Slow Ou + BB
TE Slow 1u

TE Slow 1u + BB
TB Slow 2u Close
TR Sl 211 + FR hd —

Toggle Delete

M = New

H = Expire wisibility

Import All

With [Import All] you can import what-if scenarios from file.

Export All

With [Export All] you can export what-if scenarios to file.

10 Archiving Display

® Archiving Display
® Manual Archiving
® Importing Archives into the Standalone
® a) Importing Forecast Run Archives
® b) Importing Threshold Event Archives
® c¢) Importing Time Series Archives
® Configuring Regionld

Archiving Display

The archiving display is used to archive forecasts and to retrieve previously archived forecasts from a central server. The concept is that all the
individual pieces of data used to create the forecast (only from the forecast workflow) are saved so that the forecast can be rerun at any point in
the future with exactly the same result. This is useful for post event analysis of forcasting and model performance.

Manual Archiving

To manually archive a single forecast, open the Operator Client where the forecast was run. Select Archiving from the Tools Menu, Select
Forecast Runs filter under Upload to Archive. Select the forecast that you want to archive and click on Upload.
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This forecast is then written to a zip file and stored in the file shares. If configured (deployed) an archiver process can pick up these zip files and

process them.

Users can also archive several forecasts to one archive file by checking the Export Single File box in the top right hand corner of the archive

window.

Importing Archives into the Standalone

The Standalone System is the only system that archives can be imported to. In order to import archives, you should use a Standalone that only
contains the latest configuration. You can do this by copying the config folder of an Operator Client to the Standalone or by deleting the local

datastore of an Operator Client and downloading the configuration using the Configuration Management Tool, then copying the local datastore
from the Operator Client to the Standalone.
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a) Importing Forecast Run Archives

T =

In the Standalone System, select Archiving from the Tools Menu. Select the Forecast Runs filter under Retrieve from Archive. Then press the
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Import file button. This enables you to select zip files of any type. Navigate to the correct location (anywhere on your network or local pc) and
select one or more Forecast Run Archives.

You can then view these forecasts by opening the Forecast Management Display and they will be listed under forecasts in local datastore. To
view the results of the required forecast- select it in the list and then click Open and it will appear in the bottom left hand corner of the screen.
Double click on this to set the system time to the TO of the open forecast. You can then view the results in the pre-configured displays.

b) Importing Threshold Event Archives

As in a) except you need to select Threshold Events under Retrieve from Archive. To view Threshold Events you need to open the Skill Scores
Display.

c) Importing Time Series Archives

As in a) except you need to select Time Series under Retrieve from Archive. To view Time Series you need to open the pre-configured displays
for Performance.

Please note: You cannot import archived configurations directly into your standalone system.
Configuring Regionld

In the case that the REGION_HOME variable of the FSS or OC creating the archives does not match the requested regionld for the archive, it is
possible to explicitly configure a regionld in the explorer.xml configuration file:

i <system nformation> :
: <syst enCapti on>KRW VSS Anal yse Tool (versie Rel ease 1)</systenCaption> i
<syst enHel pFi | e>%REGQ ON_HOVE% hel p. pdf </ syst enHel pFi | e>
<r egi onl d>KRW VSS</ r egi onl d>
</ syst em nf or mati on>

11 Skill Scores Display

® Skill Scores Display

Background

Setting Criteria for Analyses
Matching Events

Forecast Available for Events
Thresholds List

Archiving Events

Excluding Events and TaskRuns

Skill Scores Display

This display provides an overview of all threshold crossings in the observed and forecast time series. By matching observed and forecast
thresholds, various skill scores can be computed.

Background

The first step is to set up a contingency table. Given criteria on time intervals to consider when matching threshold crossing events, the values of
a, b, candd in the table below can be filled in (where e.g. a is the number of matched observed and forecast threshold crossing events).

Threshold Observed
Threshold Forecast Yes No
Yes a b
Mo c d
Forecast Available Yes No
Yes e
No| f

Once the contingency table has been filled, different skill scores can be established:

76



b

HAR=

@+£ False Alarm Rate

ot

Pol=

@+ probability of Detection

3

T =

@+&+¢ Critical Success Index

&

R =

g +f Critical Reliability (checks if a forecast is available at least some time (but not too late) before the observed threshold crossing)

The First Forecast of Threshold (FFOT) is determined as the average time between the T~0~ of the forecast run in which a threshold crossing
was detected and the time of the observed threshold crossing (i.e. the average lead time of the category a threshold crossing events in the
contingency table).

The Bias of paired threshold crossings is the average time between paired observed and forecast events.

Setting Criteria for Analyses

To specify when two threshold crossing events are considered as matching or not, a number of event matching criteria can be used. In the
configuration file for the skill scores display it is possible to define default event matching criteria, which can be different for different locations
and/or groups of locations. When the skill score display is opened, then the global criteria and the criteria settings for each location and group of
locations are read from the configuration file. If for a given location/group individual criteria have been defined, then these are used and the
location/group gets a green tickmark in the filterbox at the left hand side of the skill scores display. If for a given location/group no criteria have
been defined, then the global criteria are used for that location/group. See the image below of the skill scores display with different criteria set for
different locations.
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To change the matching criteria of certain location(s) and/or group(s), first select the location(s) and/or group(s) in the filterbox at the left hand
side of the display. Then click the [Change Criteria ] button. When clicking the [Change Criteria ] button the following display appears.
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select perinds x|
~Cribetria
Min TO difference | 2= Ihu:uur ﬂ
Max TO difference | 6= Ihu:uur ﬂ
Max dispatch kire difference | 6= Ihu:uur ﬂ
Max time threshold beging too early | 1= Ihu:uur ﬂ
Ma:x: tire threshold beeing too late | 2= Ihu:uur ﬂ
—Apply to
{* Apply global
" Apply to selecked
(] 4 Cancel apply Reset

The criteria in the display have the following meaning.

® Min/Max T~0~ difference . These criteria define in what time interval the TO of a forecast should fall that has predicted a threshold
crossing in order for this threshold crossing event to be included in the analysis.

® Max dispatch time difference . This criterion is used to compute the Critical Reliability (CR) which determines whether a forecast was
available at the time of an observed crossing irrespective of its quality. By setting this criterion the maximum time difference can be
defined between the dispatch time of a forecast and the time of an observed crossing.

® Max time threshold being too early/late . These criteria define what the maximum difference between a forecasted threshold crossing and
an observed threshold crossing are allowed to be in order to consider them as matching.

In the lower section of the display it is possible to choose between two options:
* Apply global: if this is selected, then the changes will be applied to all locations and all groups.
* Apply to selected: if this is selected, then all changes only apply to the groups and/or locations that have been selected in the skill scores
display.

In this display it is also possible to set the criteria in the display to the default global criteria from configuration by pressing the [Reset ] button.

This way it is possible to change the criteria settings for individual locations/groups. If a location/group has no individual criteria settings, then the
global criteria are used for that location/group. If multiple locations/groups with different criteria are selected, then the global criteria are used.

To store the current criteria settings of individual locations and groups, click the [Save Criteria ] button. This will create a txt file with the current
settings, which can be used for future reference.

Matching Events
In the Matching Events tab different background colours are used to indicate in which sector of the Contingency Table events fall.
® green: observed and forecast threshold crossing event match (sector a of contingency table)

® vyellow: a threshold crossing has been observed but not forecasted (sector c)
® orange: a threshold crossing has been forecasted but not observed (sector b)
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In general, skill scores are determined for all forecast locations being at a gauging station and having level thresholds. Typically these are
determined separately, but the structure of the display allows skill scores to be established for different models. This way the skill scores of the
different models can be compared.

The performance indicators that are computed on the basis of the selection in this tab are:

probability of detection
false alarm rate

critical success factor
first forecast of threshold
bias of paired thresholds

The filter boxes at the left hand side of the skill scores display enable the selection of certain locations or certain thresholds levels to be shown
alone. By activating the check box below the criteria, it's possible to display Up crossings of thresholds only.

Forecast Available for Events

In the Forecast Available for Events tab different background colours are used to indicate in which sector of the Contingency Table events fall.

® green: a forecast is available for an observed threshold crossing event (sector e of contingency table)
® yellow: no forecast available for an observed threshold crossing event (sector f)
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The performance indicator that is computed on the basis of the selection in this tab is critical reliability .

Thresholds List

The Threshold List provides an overview of all threshold crossing events available for the selected locations. In the analyses subsets can be
made by setting the criteria discussed in the earlier part of this section.
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Archiving Events

As the threshold crossing events are stored in the operational database for only some days (according to the length of the Rolling Barrel), it's
possible to manually export the list of threshold crossing events by pressing the [Export ] button in the skill scores display. This list can later be
imported in a Stand Alone system by pressing the [Import ] button. In this way, longer records can be established for analysis in an off-line
modus.

Instead of exporting the whole list of threshold crossing events, as described above, it's also possible to select some of them and export only the
selected ones by using the [Save ] button.

All threshold crossing events can also be archived automatically by the system. See also Archive Display.

Excluding Events and TaskRuns

To exclude individual events from the event matching analysis, click the [Filter ] button in the skill scores display. Then the following display
appears.
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Filter threshold crossing events x|
Include | TaskRunld 7 T wttrkFlow ‘what-if scenario Description I FDO! |

[~ 10 20-10-2005 00:00:00 ImportExternal Marc wan Dijl. ﬂ
W 1.1 21-10-2005 00:00:00 ImportExternal Marc wan Dijk.

- 1.z 22-10-2005 00:00;00 ImportExternal Marc van Dijk.

W 1.3 23-10-2005 00:00:00 ImportExternal Marc wan Dijl.

W 1.4 24-10-2005 00:00:00 ImportExternal Marc wan Dijk.

W 15 25-10-2005 00:00;00 ImportExternal Marc van Dijk.

W 16 26-10-2005 00:00:00 ImportExternal Marc wan Dijl.

- 30 24-10-2005 00:00:00 Fluvial_Farecast Performance test Marc wan Dijk.

2412005 02:00:00 Fiid Forezast ||
W s_10 24-10-2005 20:00:00 Fluvial_Forecast Performance test Marc wan Dijl.
W 3_11 24-10-2005 22:00:00 Fluvial_Farecast Performance test Marc wan Dijk. LI
Include | Location I Parameter Threshold UpDown I Type Event Time T0 |

[ Kirkby Stephen H.rated.forecast Standby 1 simulated Forecasting 24-10-2005 08:30:00 24-10-2005 02:00:00 =
~ Eirkby Stephen H.rated.Forecast Standby 2 simulated Forecasting 24-10-2005 09:15;00 24-10-2005 02:00:00

~ Greenholme H.rated. forecast Standby 1 simulated forecasting 24-10-2005 10:45:00 24-10-2005 02:00:00

~ Greenholme H.rated.forecast Standby 2 simulated Forecasting 24-10-2005 17:00:00 24-10-2005 02:00:00

r Brock A6 H.rated.Forecast Standby 1 simulated Forecasting 24-10-2005 08:45:00 24-10-2005 02:00:00

r Brock A6 H.rated. forecast Standby H simulated forecasting 24-10-2005 10:00:00 24-10-2005 02:00:00

~ Garstang FCS H.rated.forecast Standby i simulated Forecasting 24-10-2005 08:30:00 24-10-2005 02:00:00

~ Garstang FCS H.rated.Forecast Standby 2 simulated Forecasting 24-10-2005 10:45:00 24-10-2005 02:00:00

~ Kirkby H.rated. forecast Standby i simulated Forecasting 23-10-2005 04:30:00 24-10-2005 02:00:00

~ Kirkby H.rated.Forecast Standby 2 simulated Forecasting 23-10-2005 13:15:00 24-10-2005 02:00:00

r Kirkby H.rated.Forecast Standby 1 simulated Forecasting 24-10-2005 03:30:00 24-10-2005 02:00:00

~ Kirkby H.rated. forecast Standby H simulated Forecasting 24-10-2005 13:15:00 24-10-2005 02:00:00

~ Croston H.rated.Forecast Standby 1 simulated Forecasting 23-10-2005 14:30:00 24-10-2005 02:00:00

~ Croston H.rated.Forecast Standby 2 simulated Forecasting 23-10-2005 21:15:00 24-10-2005 02:00:00

- Croston H.rated. forecast Standby i simulated Forecasting 24-10-2005 05:45:00 24-10-2005 02:00:00

- Croston H.rated.Forecast FloodWatch 3 simulated Forecasting 24-10-2005 11:45;00 24-10-2005 02:00:00

r Croston H.rated.Forecast FloodWatch 4 simulated Forecasting 24-10-2005 13:00:00 24-10-2005 02:00:00

- Croston H.rated. forecast Standby H simulated Forecasting 24-10-2005 21:45:00 24-10-2005 02:00:00

i~ Reedyford H.rated.Forecast Standby 1 simulated Forecasting 24-10-2005 08:30:00 24-10-2005 02:00:00

~ Readyford H.rated, forecast Standby H simulated forecasting 24-10-2005 10:30:00 24-10-2005 02:00:00

~ wiigan {Central Park) H.rated.forecast Standby i simulated Forecasting 24-10-2005 10:00:00 #4-10-2005 02:00:00

> WMhimsrm (T ambyal Darly H eskad FAvacsack koAb 2 ciranlabad Frvar ol Firn 24 _AN_PNNE 1 4148 N0 244 N_2NNE A2 Annn LI

[s]:4 I Cance| Apply Exclude All Save Filers Load Filkers |

When one or more taskruns in the upper table are selected, then the lower table displays all events that correspond to the selected taskruns. To
exclude an event/taskrun from the analysis, deselect the checkbox for that event/taskrun. To apply all changes click the [OK ] or the [Apply ]
button. When a taskrun is excluded, then all events corresponding to that taskrun are also automatically excluded. If a taskrun is excluded, then it
is not possible to include the events within that taskrun, because the taskrun setting overrules when a taskrun is excluded.

Click the [Save Filters ] button to save the current filter settings to a csv file. It is also possible to use previously saved filter settings by clicking

the [Load Filters ] button and selecting a csv file to load. When filter settings are loaded, then all events and taskruns that are present in the
loaded file will be excluded. If an event or taskrun is not present in the file, then it will be included by default.

12 Thresholds Display & TRITON Display

® Thresholds Display & TRITON Display
® Selecting a Workflow for Display
® Threshold Status View
® Alarm Summary View
¢ Site Data View

Thresholds Display & TRITON Display

Information about thresholds crossings is of prime importance in a forecasting system. If and when a threshold crossing occurs, a log message is
generated and the location icon is updated in the FEWS Explorer. The log message can be viewed in the system monitor and in reports.

The Thresholds display provides an additional means to view and analyse threshold crossings. The module provides a number of different ways
to obtain an overview of all threshold crossings. The TRITON display is a specific version of the Threshold display.

For a selected forecast, the Thresholds display presents information in three different views:
® Threshold status view
A general overview of thresholds, for a group of location and individual locations. Multiple threshold status views may be configured, for

example to view the threshold status over a certain length of time, at precise times or per hour.

® Alarm summary view
The Alarm summary view presents a table of all threshold crossings.

® Site data view
For a selected time series the Site data view will present any number of time series that may be of importance

Selecting a Workflow for Display

The workflow for which data should be displayed in the Threshold display can be selected at the top of the screen. Place your cursor on the
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workflow you would like to display and click [Open]. The selected workflow is shown in bold above the tabs.
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Threshold Status View

The threshold status view can be configured to display the threshold status of any number of time series over a period of time. Examples of
frequently used settings are:

® For coastal forecasting the threshold status at high tide. The input data is non-equidistant and all values are shown. See the example
below, where Triton results are shown at high tide.

® For coastal forecasting the threshold status per hour. This shows how the threshold status develops in a 24 hour period over successive
high tides.

® For fluvial forecasting over any duration. The example given provides an overview over 4 hour durations.
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Coastal forecasting example: thresholds at high tides
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Coastal forecasting example: thresholds per hour. High tide as in the previous example is at 10:45.
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Fluvial forecasting example: threshold status over a 4 hour period

Alarm Summary View
The alarm summary view will present a table of all alarms for the selection of location(s) made in the Threshold Status View.
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Site Data View

The site data view will present a table of data for the selected location.

85



= Triton NoribWest [splay

19-03-2004 15:00-00 05-02-2006 00:15:15 Ceanal Forecast  Micha Werker Whinehaven
Dhspbay pr il ol | Do play oy honr | Abwps sgaary  Sesclaty |
Fanrtore Sie Tma el Creariop Ceariop Cmsariop Ctahem et Oftahann
Thie Lewel ez [Peak Forec... ‘o e e Wanie Edp Lt | Wind Speed | VWind Dol
[red Frracas Imzve) Foracas Haigl Pericad Cwraction L] e [esgraar]
] [L=1] i} (%) (]

00132004 D8 S5 00 355 0.000 [T [T 163 4754 FITEE] Eilh 35284 1000 A
20-07-2004 1 D300 Ll ] 0000 [LECe] 00 1847 $172 240552 Exi 5084 241 000
20072004 11500 &35 0.000 D000 000 1702 L] 240559 B 35084 241 000
20072004 11E00 2305 0.000 0000 0000 2E0E P 245855 B 374974 2000
0072004 100 3H00 L] 0.000 0OTE 000 2518 LE12 245751 (=5 1] ErEo 2000
D020 10 &S00 & FE 0000 0F¥ 0 (x5 281 EE14 J4SATE (=51 ERE 2000
(2004 11000 & TEd 0000 1247 [T 2 815 44 B B ) 2 000
F0-(E-2004 111500 LEIL] 0,000 1 o (0 25 L85 FLELAL] B asra 2000
F0-M3=3004 1153000 aTd 0o LR 0 T ehik] SR [t rET 23 non
2005300 11: %500 500 n.non 0z L] Edl] a3 WITR e ) arET 230 .non
20030 120300 4807 n.non 0.nog L] 2Mz bk ] i) e ) JrET 230000
20023004 121500 a0 0.non onog L] 2005 smy 1530 e ) JET 21000
0023004 123000 38 LR (] L] 2AsE 5B HEMT B JETY 2n00
20-0323004 12 E500 ET 0.000 0000 0000 2436 5 500 245154 BT I ETY 238000
20-03-2004 30000 337 0.000 0000 0000 275 5493 24631 BN IET 238000
20032004 131500 3037 0.000 0000 [T 410 IFE] FIELEE] (2] ETETE] 46000
20-0-2004 123000 2854 0000 [LECe] 00 205 S 24400 Ex I 248000

20072004 138500 2318 0.000 D000 00 203 el 244240 Exi T | 248000 &
W e WO 8 4 e 1 i W W = E T A A (=51 47 T ETT-Li el

L3 *
e [ s |

13 PRTF Display

® PRTF Display

® Create Scenarios

® Change settings

® Change Model type or Tune Models
Create or select a Rainfall Profile
Edit Flow Profile
Change Model Start Time
Change Rainfall Start Time
® Change Base flow search Hours

® Approve a scenario

PRTF Display

The PRTF display is the front end (user interface) for the PRTF module. PRTF takes a transfer function approach (using the Physically Realisable
Transfer Function model algorithm, available also in the WRIP forecasting system). The PRTF forecasting module is an external module. The
PRTF module (provided by PlanB, UK) is linked to NFFS using the same method as any external forecasting module.
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The PRTF display provides an interface to the configurable settings of the PRTF module. The settings entered by the user are stored in the form
of a what-if scenario, that can then be run. Scenarios created with the PRTF display run locally on your own PC. The forecast result of each

scenario can then be viewed in the same display. A scenario created in the PRTF Display is at first not visible to any other user than the user on
the computer it's running on.

Within the PRTF Display it is possible to approve a scenario or a selection of scenarios to create a new forecast, which is then sent of to the

Master Controller to run on one of the Forecasting Shells. When this forecast is ready it is automatically visible to all other users, because it has
been approved.

Create Scenarios

The PRTF Display makes it possible to interactively change module settings and view the results of these changes. Changes in model settings,
rainfall profiles and changing initial conditions will be stored in a scenario. Each scenario consists of a row in the top part of the Display (see
example below). If you select a scenario (and one site) then the results of this scenario will be shown in the graphs in the lower part of the display.
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To create a new scenario you have to select a group of sites in the top part of the display and optionally you also have to select a subgroup
(Southwest only). Then you select a site or the option 'all locations' in the top row of the scenarios list and change the settings you want. If you
change one the settings in a scenario, the cell will become green (apart from the cells in the columns ‘Name', 'Location’ and '‘Baseflow hours').
You can make the name of a scenario editable by clicking in the cell with 'new scenario'. After changing the settings and the name of the scenario
you need to click on 'Run’ to run this scenario. A new row will be added to the top of the list. The scenario you have just created will move on

record down and the top row will be the new scenario to edit.

The colour of the first cell in each row gives an indication of the status of that scenario (see picture below this paragraph). The following table

explains the colours and their meaning.

colour ' status

green  scenario ran successfully
purple  scenario is running

red scenario failed

The first cell also contains an 'I' indicating that more background information (log messages) on this run is available. Double clicking will reveal

this information.
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The buttons 'Show All' and 'Remove’ in the button bar in the lower part of the display, will respectively show all previously created scenarios for
the selected group or subgroup of locations and remove the scenario which is currently selected.

Change settings

Within the PRTF Display it is possible to change the following settings:

. change model type or tune an existing model
. create or select a rainfall profile

. edit the flow profile

. change model start time

. change rainfall start time

. change base flow search hours

OO WNE

Each of these options will be discussed briefly in the next section.
Change Model type or Tune Models

By clicking on the cell in the column 'Model' you get a dropdown box with additional model types to chose from. By default the default model type
is displayed. You can select one of the available model types and run a scenario. It is also possible to tune the model you have selected by
clicking on the 'Tune' button in the button bar in the lower part of the display. A new window will appear showing the current settings of the
selected model (see example below). The graph reflects the response of a catchment to a rainfall event.
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The red line shows the original settings and the blue graph shows the changed settings. The values for Volume, Shape and Lag can be modified
by moving the slider bars. This results in a change in shape of the blue graph. After changing the Model parameters you should click on ‘Apply' to
add the modified settings to your new scenario. With the 'Restore' button you can go back to the settings that were applicable when you opened
the Model Tune window.

The starting values for Volume, Shape and Lag are given in the upper left part of the display and the original and modified parameters for the
Transfer Function are given in the upper right part of the Display.

Create or select a Rainfall Profile

To create or select a rainfall profile you need to click on the cell in the column Rainfall. A dropdown box will appear with some predefined rainfall
scenarios. You can select one of those predefined scenarios or you can select the option 'user profile' to create a new profile. When the option
user profile is selected you need to click on the 'Edit' button in the button bar in the lower part of the display. This button opens a window with a
Time series Editor (see picture below).
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You can type in or copy in the rainfall profile you want. The values inserted are interpreted as mm per time step (15 min). Before closing this
window you should click on 'Apply'.

Edit Flow Profile

To edit a flow profile you need to click on the cell in the column Flow. A dropdown box will appear with two options, 'default' and ‘user profile'. The
default option will leave the flow time series as it is. You can select the option 'user profile' to create a new profile. When the option user profile is
selected you need to click on the 'Edit' button in the button bar in the lower part of the display. This button opens a window with a Time series
Editor (see picture below).
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You can type in or copy in the flow profile you want. Before closing this window you should click on 'Apply".

Change Model Start Time

You can specify a model start which overrules the model start time PRTF derives itself. There are two ways to edit the model start time:
1. Edit the date in the column 'Model start' by clicking in the cell.
2. Click with the left mouse button some where in the graph (a black dashed line appears) and then use the right mouse button to select 'Set

model start time'. The new model start time will appear in the 'Model start' column of this new scenario and the dashed black line will become
blue.

Change Rainfall Start Time

You can specify a rainfall start which determines the start of the rainfall event. There are two ways to edit the rainfall start time:
1. Edit the date in the column 'Rainfall start' by clicking in the cell.
2. Click with the left mouse button some where in the graph (a black dashed line appears) and then use the right mouse button to select 'Set

Rainfall start time'. The new rainfall start time will appear in the 'Rainfall start' column of this new scenario and the dashed black line will become
yellow.

Change Base flow search Hours

Another option in the PRTF display is to edit the Base flow search hours. This parameter automatically determines the start time of a PRTF model
run by selecting the lowest level in the base flow search period (a tolerance around this level is used to make it less sensitive). To edit this value
you need to type in a new value in this cell and press enter.

Approve a scenario

If you want to approve a forecast you need to select the scenarios you want to approve by checking the checkbox in each row you want approve.
Then you need to click on 'Approve' in the button bar in the lower part of the display. A window will pop up with the options to run a single forecast
based on your selected scenarios or a scheduled forecast over a period of time and with a certain time interval.

14 Correlation Display
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® Correlation Display
® Input
® Scatter Plot
® Forecast
® Events
® Show Report and Close

Correlation Display

The Correlation display allows application of the Correlation Utility in an interactive manner. Correlations can be evaluated and derived between
datasets using various criteria. The derived correlation can for example be applied to monitored time series data or manually entered data points.

Input

At first, a correlation group should be selected from which a dataset will be used for making a correlation. Next, a forecast location needs to be
selected and a support location or a number of support locations. With these steps a dataset is selected from a configuration file with pre-defined
correlation input values for making a correlation.

Correlation Display

ComelationDisplay _Trent ;

CATE(H R Eera

O STHENEN T

inezlid month in Tpotinf =

] [z

Linear Regression fix)=A +B*x =l

When required, the above mentioned dataset can be restricted on the basis of a number criteria...

® Period
A period can be defined inside or outside which data points should be included in the analysis.

® Thresholds
A threshold can be defined below or above which data points should be included in the analysis.

® Tags
One or more tags of data points can be selected. Data points that have a corresponding tag are or are not included in the analysis.
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Please note that these tags should be available in the datasets. Typical tags could be winter or summer event.

After having selected a dataset for which a function should be fitted, a regression equation can be selected. The available equations are shown
below. For the polynomial regression, an order can be entered.

Regression eguations

hfpl:rbnh: Regression: f(x)=A+B 1% ;I

Exponential Regression: fix)= 4" exp{ B x)
Linear Reoression (k) =A+B°x
IPolynomial Regression: f{=) = COx"0 + C1*8™ + .+ Crfte'n, (he=8]
_|Logerihmic Regression: f(x]= A+ 8" I x )

Povver Regression: f(x] = A * 2GS

[Exponential Regression: flx)=A*exp(B*x)

Scatter Plot

When selecting the Scatter Plot tab, a scatter plot is displayed. Defining the criteria for the restriction of the dataset- if any- and the best
regression equation, requires probably a number of iterations where the scatter plot will prove to be helpful.

Moving the cursor in the scatter plot displays a cross hair that helps to look at data values. Tool tips with event information are displayed when the
cursor is placed on an event.

Below the scatter plot, the discharge or water level at the support location (X) and at the forecast location are displayed (Y). The Cursor column
indicates the values for the support location and the forecast location at the location of the cursor on the graph. The forecast computed with the
regression relation is displayed in the equation column; this computed value assumes an X-value as indicated by the cursor. The regression
formula used to compute the forecast value is also given.

In addition, the travel time computed from the selected events is presented in the field Travel time .
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Correlation Display
Comelation module
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Equatian; DATA FIT £ix) = —0.0622 + 0.80582 * % |

Show Report | Close | Help |

A forecaster can also enter a value in the cursor column for the support location. By pressing [ENTER] the correlation display computes the
forecast with the equation and shows the result in the equation column.

Forecast

On the Forecast tab of the Correlation display, the derived regression equation can be applied to a monitored data series for the support location
or a manually entered value.

By entering the Time zero (T0O), the FDO can review the result of the application of the derived regression equation in time. After TO is changed,
pressing [Refresh] will update the graph.

In the displayed graph, the observed water levels at the support and forecasting locations are respectively given in blue and red. The thin line is
the time series that results from applying the regression equation to the observed time series at the support location.
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Events

The events tab shows a list of all events used in the correlation function. The list includes the dates, forecast level, support level and travel time of
the selected events. These can be sorted by clicking on the header of each column.

Show Report and Close

The forecasts generated by applying the regression relation can be presented in a report with [Show Report] when required. With [Close], a user
can leave the Correlation display.

The generated report includes the selected events and the computed correlation function. This report can be printed or saved to a text file.
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15 Lookup Table Display

® Lookup Table Display

Lookup Scenario Id
Forecast Description
Start time

What-if Scenario
Report

Close

Lookup Table Display

The Lookup Table display allows for interactive use of lookup tables. In the present configurations lookup tables are only used for tidal

forecasting. The display allows the user to view the input data for lookup tables and run what-if scenarios on them. Forecast results of these
what-if scenarios can be shown in a report.

The results of running the interactive Lookup Table Display will only be available in the display and not be saved as a forecast in the Local Data

store and Central Database. In case this is required, the what-if scenario should be defined with the What-if Scenario Display and run as a manual
forecast.
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Lookup Scenario Id

A workflow can be selected from a drop-down list with pre-configured workflows. Only workflows are available that run lookup tables. The
workflows that can be selected are described in the Regional Configuration Documentation.

Forecast Description

A description can be entered to identify the workflow run in the Lookup Table display.

Start time

A start time for the forecast can be entered in the date & time field (yyyy-MM-dd HH:mm). Please note that the length of the forecast is defined in
the forecast workflow and can not be set here.

What-if Scenario
The what-if scenario frame displays the input series and corresponding locations for the selected workflow. A what-if scenario can be defined by

selecting a mathematical operator and a value to be applied to the corresponding input time series for the selected lookup table. The
mathematical operator can be selected via a drop-down list in the column Operator . The value can be entered in the table Change .
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#&# Lookup Table Display

Sussex C11 fo C12, 401 to C403 v

Report

By pressing [Report] the workflow is run and the result of a what-if scenario is displayed in an HTML report. The results of the above mentioned
example is presented below.

NFFS Southern Region @ ENVIRONMENT

Coastal Status Report

Forecast arua Morth Kent Forecasting
Forecast name Norith Kent Forecasting What-if Scenano
Faorecast lime (TO} . DE052004 20:15 GMT
Time of Repor i D9/052004 20:55 GMT

Close

With [Close] the display is closed. Please be aware that no results of the analysis are stored in the database.

16 KFlows Display

® KFlows Display
® KFlows Calculations
® Current day mode
® Historical mode
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KFlows Display

KFlows is a very specific module that is applied to monitor target flows over a water day at a specified site. In NFFS the model is applied only for
Thames region. The KFlows display is the front end (user interface) of the KFlows module. The KFlows module may be run without an active
connection to the network or even a Master Controller.

In principle the KFlows module in NFFS replicates the behaviour of the KFlows module set up in CASCADE (Thames region) with the following
minor differences:

¢ the running mean excluding tidal influence has not been implemented in the NFFS version.
® the NFSS version will perform the calculations if less than two hours worth of data is available. A warning message will be issued if this
happens

KFlows can be used in two working modes:

® Current day mode
This is the 'forecasting mode'

® Historical mode
This mode allows the user to view flows and trends of previous water days

KFlows Calculations

The KFlows module performs the following calculations:

First the average of the last 8 observed values (last 2 hours) is determined.

This average (the current trend) is used to extrapolate the observed timeseries for the whole water day

From this time series a running mean is determined that is displayed in the graph

The end of day mean is determined and (in case of the workflow) stored in a daily timestep series

The display can also use a what-if scenario for the rest of day flow. It then determines the amount of water needed to reach the target
flow

Current day mode

After opening the selected gauge the module will get the data and perform the calculations. If not enough data points (the number of points used
is presently fixed at 8) are present between the current time and the configured start of the water day the calculation will use less points and a
warning message will be printed in the status bar.

Selectlocation hers

Control box for

WhaIf dow Basults are
showm hers
Control box for
| target Jow
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— -y e S S o m———
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e

Using the controls on the bottom left part the target flow and the what-if flow for the rest of the day may be adjusted. After adjusting any of these,
the calculations will be updated immediately.
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The periods with tidal influence (these are based on the Astronomical Highs and Lows) are shown as fine dashed vertical lines.

The save target button allows the user to save the target flow for that day. Saved target flows are used in the historical mode of the display.
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Historical mode

The historical mode can be selected using the historical model toggle. After selecting this toggle the drop down box can be used to select a
specific water day. The display will show recorded flow, target flow and the running mean trend for that day.
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17 Trends Display

Trends Display

The Trends display is an interactive display that determines the difference between the last observation and a value some time ago, determined
by the catchment response time. After that the average rate of change between these points is determined and extrapolated into the future. The
display then indicates the remaining hours before the so-called "Property threshold" will be crossed (up to a maximum of 99 hours), as illustrated
in the figure below.

“Hours to propety”

Catchment responsetime

¥

Time

Note that when no data is available for the last hour up to the current system time, for that location the trend will not be determined.

The display shows the results for selectable groups of locations and may be printed to the default windows printer.

For each location in the display the following information is shown:

® Location ID and Name

® Parameter

® Latest Value / Time: the date and time of the latest value

® Value XX hours ago: where XX identifies the selected catchment response time

* Diff: the difference between the two values

® Rate of change: the difference per hour. This is the slope of the trend line.

® Hours to Prop: the amount of time from "Now" to the trend line crossing with the property threshold
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18 Longitudinal Profile Display

Longitudinal Profile Display

Since release 2007.02, the Data/TimeSeries Display can display longitudinal profiles in graph and table format. It therefore has become
the preferred way to show longitudinal profiles and overtakes the functionality of the Display discussed below.

The FEWS Longitudinal display can be used to show time series, generated by hydraulic models for a longitudinal river profile,. stored in the
FEWS data store. Another option is to generate a longitudinal profile in the time series display.

To show longitudinal profile data press the [Longitudinal Display ] button from the FEWS toolbar. When the Longitudinal Display is active you
can see the following components on the Display:

A list box with time series that can be displayed

A graph component

A Toolbar with the following options:

Buttons to start a movie of the longitudinal time series, pause or stop the movie
A slide bar that can be used to go forwards or backwards in time

A time caption showing the exact time of the time step that is shown

Two buttons to close the display or show the FEWS help file
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When a longitudinal profile is selected from the list the graph component is loaded with data for the selected profile:

® Brown line with the elevation of the river bed

® Green line with the minimum water levels of the selected profile time series
® Red line with the maximum water levels of the selected profile time series
® Blue line with the water levels of the time step shown in the slider.

When the play button is pressed the time series will be shown in the graph as a kind of movie.

When configured other information than the time series can be shown in the graph. From the above example can be seen that also information on
the location of motorways or bridges is added as well as thresholds for a location located on the selected branch.

19 Calibration Display

® Calibration Display

Model to Calibrate

Model Parameters

Run Options tab

Results

Working efficiently with calibration

Calibration Display

The calibration display forms a special part of the forecasting systems that allow automatic calibration of any model connected to FEWS through
the General Adapter. The model to calibrate must have a correctly configured General Adapter module Instance and included in a workflow. The
calibration display (or utility) will be available only in the stand alone system, as it is not considered a functional part of an on-line system.

The calibration display will provide simple automatic calibration methods using either a non-derivative based local optimisation method or a more
global optimisation approach (SCE-UA). While it is accepted that many alternative calibration approaches and algorithms are available, the
functional scope of the module within FEWS is to provide a general purpose utility only, not necessarily encompassing all different optimisation
methods. The algorithms applied are subject to research and development and the functional availability of the calibration environment may be
subject to future expansion.

It is noted that for forecasting module development, the calibration utility is not seen as the primary tool with which to calibrate modules. These
should first be calibrated outside FEWS in the native environments. The module within FEWS can then assess how the module perform in the
linked environment. Alternatively, for modules where no native calibration environment is available, this module can be used, but it is a generic
tool and therefore contains no module specific optimisation strategies.

The calibration utility will make use of performance indicators provided by the performance indicator utility, allowing comparison of calculated and
observed data series.

Because of its interactive nature, the module is provided solely though a user interface plug-in that allows:
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® Selection of the workflow to run during calibration. This workflow should obviously contain modules that allow calibration, though the
system will not explicitly check on this.

® Selection of parameter and/or parameter sets to be calibrated.

® Selection of how module performance is to be assessed. The performance indicator module will be used to establish the performance.

® Selection of various calibration criteria, including termination criteria.
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The Calibration display includes 4 tabs:

® Model to Calibrate
® Model Parameters
® Run Options

® Results

Model to Calibrate

In the first tab the user must enter all information concerning the model to calibrate. Not all models can be selected, the requirements for a
calibration model run are:

® The model must allow module parameters to be exchanged through the Published Interface Exchange XML format.
® For each model the Parameter Files must be added to the ModuleParFiles configuration directory.

Currently only the Model Adapters for the MCRM & DODO models fulfil these requirements.
The required steps in the Model to Calibrate tab are:

1. Select the workflow that includes the model to calibrate from the list of available workflows.

2. When the workflow is selected the General Adapter Module Instance of the external module should be selected from the list. This General
Adapter Module Instance must include configured elements that export model parameter files, adapted by the Calibration utility.

3. Select the time period to calibrate for by entering a start date and an end date

4. Select the observed time series; this is the time series that will be used to compare the model results with. It is important to select the correct
module instance id that generated the observed time series (most often an import module instance) and the correct location id and parameter id.
5. Select the simulated time series that should be compared with the observed time series. The module instance id of this time series will be the
module instance of the module to calibrate.

6. Enter a period for the Grace period. The model results produced in the grace period will not be included in the calibration optimisation.

7. Select the cold state group that will be used in the workflow.

Once the selection has been entered in the Model Calibration tab it can be stored to a file by pressing the [Save] button. Next time the calibration
utility is used the [Load] button can be used to load the selection.

Model Parameters

The Model Parameters tab includes a spreadsheet with all model parameters that can be adjusted by the calibration utility.
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The parameters shown in the spreadsheet are the model parameters of the parameter file that is selected in the upper drop down list. Once the
spreadsheet has been filled with parameter values the model parameters can be selected that need to be optimised through the calibration utility.
A model parameter can be selected by checking the "Adjust" column in the spreadsheet. Make sure that the original, minimum and maximum
values for the selected parameter have realistic values.

Run Options tab

In the Run Options tab the final set of definitions must be set that allows the method and constraints of calibration to be defined. These include:

1. The calibration method to be used- thus may either be the Local gradient method "SuperDUD" or the global "SCE-UA" method. At the moment
only the SuperDUD method is implemented.

2. The performance indicator to be used in calibration. The enumeration of this is "BIAS", "MAE", "MSE", "NS", "PEAK_MSE" and
"PERCENT_VOLUME".

3. A number of termination criteria. All are available and may be selected for application or not considered:

a) Maximum number of runs.

b) Threshold change in performance

c) Threshold change in parameter vector
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Calibration Dialog

Results

The results tab shows the calibration results in a graph. To start the calibration utility the [Run] button must be pressed. The workflow will be
started and the model parameters adjusted by the calibration utility. The user can follow the calibration progress by analysing the graph and the
current iteration and current performance values located in the progress info frame.
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After the calibration run is completed you can select to see a report by pressing the [Report] button. The report of the calibration run contains
information on the model parameters that have been optimised in each iteration step.
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By pressing [Close] the Calibration display can be closed.

Working efficiently with calibration

When working with the calibration utility a complete workflow must be run in order to optimise one of the modules in that workflow. In the
calibration process this workflow will be run for multiple iterations. When the module is included in a fluvial workflow for the complete region each
iteration will require a long time to complete. It is therefore recommended to create specific "calibration" workflows that only include one or several
modules; the number of modules not contributing to the calibration module must be minimised. This will bring down the calculation time
considerably. Especially for rainfall-runoff modules it will not take much time to create such calibration workflows.

When running the calibration utility a database must be used with a complete set of historical data. Such a database can be created using the
on-line or off-line systems or by importing data from HARP.

20 Configuration Manager

® Configuration Manager
® Dropdown Menus
* File
® Management
® Configuration Management
®* Export
Export All
Import
Delete
Set Active
Validate
Download
Upload
® System Monitor
® Version Management
® Configuration Editor
® Additional options
® Automatically download configuration with -auto_download_configuration
® Using the *.jpif

® No Upload
® Extra confirmation of upload

® Using the fews.sh script (LINUX)

® Using the *.jpif

® Using the launcher (FEWSLauncher.xml from FEWS Scotland as example)
® Prevention of deletion

® Using the *.jpif

® Using the launcher (FEWSLauncher.xml from FEWS Scotland as example)
® Note on *.jpif

Configuration Manager

ﬁ From Delft-FEWS 2011 01 onwards the Configuration Revisions are stored more efficiently in the database. Please note that
when the ConfigManager 2011_01 is started, it will not display Configuration Revisions from before 2011_01. Read Migration of
Configuration Revisions (restricted access) for information on how to migrate the Configuration Revisions to the new 2011_01
format.

The Configuration Manager supports management of Delft-FEWS configurations. With help of the Config Manager files can be uploaded to and
downloaded from the FEWS system. The tool also facilitates version management.
The display of the Config Manager is presented below.

® The tree view on the left hand side of the screen shows the various groups of configuration files.

® Configuration files of a selected type are displayed in the table in the centre of the screen. Files highlighted with yellow are part of the

active configuration.
® |Log messages generated during configuration management actions are displayed in the Log Panel.
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The features offered by the Config Manager are available via the dropdown menus. A frequently used subset of the features is also available via

Button Bar.

All options are described in the next sections.

Dropdown Menus

The following dropdown menus are available...
® File
® Management
® Help

The Analysis features of the Config Manager have been disabled.

File

In order to upload configurations to or download configurations from the server, you have to have to be logged in. By selecting Login you can

choose to which of the servers running the Delft FEWS you want to connect.

When being logged in the [Upload] and [Download] button become active.
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&1 Conhguration Management - Nort

File

@ CorrelationEvertsetsFiles
- ® CorrelationTravelTimesF
#-{) DisplayConfigFiles

After selecting Login the following window is shown. In case multiple master controllers are available, these will be shown in the display.

Login to M aster Controlles

(+)

|
|
|

Management
The management menu offers you the following options...

g&i Configuration Management - NorthWwest

i

Please that most options are also available from the Button Bar.

Configuration Management

The various option available for managing configuration files are discussed below.

Export

Allows you to export a selected configuration file to your file system. The exported files can be found in the \export_config folder in your Delft
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FEWS configuration folder.

Export All

Allows you to export the complete configuration to your file system. The exported files can be found in the \export_config folder in your Delft
FEWS configuration folder.

Import

Allows you to import configuration files from a user defined folder into the datastore of the Client. In case you place your select the root of the
folder tree, you can import a complete configuration in one go.

Audin lmpoik Conligueation

Before an actual import takes place the following screen pops up and you will be able to perform the following actions...

® Ticking Active imported files allows you to automatically set all files to active upon import. In the table you can select and deselect
individual files to be imported.
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® Ticking Use single description for all imported files allows you to add the same description for all imported files. The description is shown
in the Management tab. You can add description to individual files by placing your cursor in the relevant field in the table.

Delete

Allows you to delete selected configuration files.

Deleting configuration files is possible only in limited situations. A configuration file could at some stage be used in a forecast and must therefore
remain available for at least the length of the rolling barrel.

Configuration files may only be deleted in the following situation:

® The configuration file ID is a local ID, ie it starts with the prefix "CM: ".
® The configuration file is not the active configuration file, i.e. it is not referenced in the default table

Set Active

Allows you to set files to active. This means that when synchronised to the server, they will be used throughout the system.

Validate

Allows you to validate the active configuration. It is checked whether all files that form part of the active configuration are valid XML files and
comply to the XML schema they relate to. This should in principle always be done before uploading a configuration but is not mandatory.
Following a successful validation the bullets in front of the groups of files turn green.

The Configuration Manager will not import or upload any configuration which violates the validation rules that have been set in the Configuration
Manager configuration file.

Any other configuration files that are not XML, ie HTML and binary files, cannot be validated.
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Download
Allows you to download a complete set of configuration files- active and non-active- from the server.
Upload

Allows you to upload the active configuration to the server. Please validate your configuration before you upload.

During the upload process you will be requested to add a comment to the upload action in order to be able to identy why this particular upload has
been made. See screen below. This comment will be shown in the Version Management tab.

Hevision comment

Uploading a configuration (file) involves that all modified and added configuration files are synchronized with the master controller database. An
essential aspect of uploading is that the configuration files are provided with a unique Master Controller ID. The local ID that has been set for the
configuration file cannot be guaranteed to be unique for the master controller as multiple users may be changing a configuration.

During the period between downloading a configuration and the ensuing uploading of a modified configuration, in theory some one else could

have made a change to the same configuration. The configuration manager will not deal with this theoretical possibility. The procedure that is
used is that of optimistic locking, where the last changes that are made to a regional configuration are the changes that are stored.

System Monitor

Opens the System Monitor to display log messages and status information. This display has been described elsewhere.
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Version Management

Configurations changes are registered in the Version Management tab. Here is shown when configuration changes have been made and by
whom. Comments entered during the upload are displayed to be able to identify the reasons for a particular configuration change.
By default the system will show all the files belonging to the selected version. By selecting the "filter new or modified items" tick-box the list will

only show the changed files compared to a version select in the drop down box next to it.

Configuration Management - Thames_ON ;Iillll

Eile  hamagement  Analysis Help

| Group By ” Expart | Import | Delete || Set Active | Walidate ” Dyl | Uplzcl || System Monitar |

Management “ersion Management |

Tuwe Oct 09 14:40:48 CEST 2007 .Jaap Schellekens z [

Expaort Restore

Revision

Revision Date - User Comment Changes

EATHWZCOO: 000000031 Fri &pr 27 17:42:06 CEST 2007 Marcel Yervers correction locationlDs in polygons file 1)~
EATHWMCOO: 000000032 WWed May 02 11:53:38 CEST 2007 Wasp Schelekens Fixed 15 min surgefwindwave issues 3
EATHMCOD: 000000033 Whizd May 02 15:35:16 CEST 2007 Waap Schelekens Update closing stutt 13
EATHWMCOO: 000000034 Thu May 03 14:30:03 CEST 2007 Wasp Schelekens Fixed surge whatif problem 3
EATHWMCOO: 000000035 Thu May 03 15:54:25 CEST 2007 Wasp Schelekens remaoved icon from taskrundialog 1
EATHWMCOO: 000000036 Thu May 10 10:53:24 CEST 2007 Werhuur Laptop archiving corrected - GB 4
EATHMCOD: 000000037 Fri My 11 14:17:36 CEST 2007 Gerard Minarends TestGh14:17 1
EATHWCOO: 000000038 FriMay 11 14:28:00 CEST 2007 ierard Mijnarends TestGh restore 1
EATHMCOD: 000000039 Thu Jun 07 1322018 CEST 2007 Gerben Boot Patch 15582 -= 15683 including UK 7.2 clie.. 1
EATHMCOD: 000000040 Thu Jun 07 13:25:34 CEST 2007 Gerben Boot Patch vl (UK 7.2 patch remaved) 1
EATHMCOD: 000000041 Thu Jun 07 14:24:20 CEST 2007 Gerben Boot patch vl ritfs 1
EATHMCOD: 000000042 Thu Jun 21 10:39:53 CEST 2007 Gerben Boot patch wi ditf(15801-15582) 1
EATHMCOD: 000000043 Thu Jun 21 11:58:20 CEST 2007 Gerben Boot cotrect patch 2178 1
EATHMCOD: 000000044 Thu Jun 21 14:07:31 CEST 2007 Gerben Boot patch poging 3 1
EATHMCOD: 000000045 Fri Jun 22 16:27.21 CEST 2007 Gerben Boot patch 22 1
EATHMCOD: 000000046 Tue Aug 28 11:18:46 CEST 2007 Gerben Boot patch 7.3 (finall 1
EATHMCOO: 00000004 7 Tuwe Oct 09 13:47:13 CEST 2007 Jasp Schellekens off-ine UK + BE changes 851

- Active configurstion for revision EATHMCD0:000000043

Compare with revision |Revigion: EATHMCOD:000000048, crested st Tus Oct 09 14:40:48 CEST 2007 by Jaap Schellekens LI [¥ fiter nev ar modified tems

Moditcation ITabIe name: |Cnnf\g type IVersinn

hodified |WDrkfIDWFi\es |IS\S?TThamesforacas‘t |EATHMCDD:00000001 3

| zap Schellekens |2007—1 0-1008:04:10 CEST - I

With [Export] you can export a complete configuration to your file system. [Restore] allows you to revert back to a previously active configuration.
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Configuration Editor

The configuration is described at a separate page.

Additional options

Automatically download configuration with -auto_download_configuration

For users of the ConfigManager who want to automatically download the latest config, the option -auto_download_configuration is available (since

2011_02).
This option can be added in the jpif file under Windows or in the fews.sh script under linux.

if \[ "$configmanager" = "true" \]; then
${ JAVA_HOME: -/ opt/ f ews/ j ava}/bin/java \-Xmk512M $IVM OPTS \-Dj ava. | i brary. pat h=$BI NDI R \

\-classpath "$cl asses" \

nl.w del ft.fews.configmanagenent. Confi gManagenent Appl i cati on $REG ONHOVE $BI NDI R

-aut o_downl oad_configuration

elif \[ "$launcher" = "true" \]; then

${JAVA_HOME: -/ opt/ fews/j ava}/bin/java \-Xmx128M $IVM OPTS \-Dj ava.library. path=$BI NDI R \
\-classpath "$cl asses" \

nl.wdelft.fews.|auncher.Launcher $REG ONHOVE

el se
${ JAVA_HOME: -/ opt/ f ews/ j ava}/bin/java \-Xmk512M $IVM OPTS \-Dj ava. | i brary. pat h=$BI NDI R \

\-classpath "$cl asses" \
nl.w del ft.fews.gui.explorer. Application $REG ONHOVE $BI NDI R

fi

Using the *.jpif

.\jre

-nmx512m

-cp

$JIARS_PATH$

nl.w del ft.fews. confi gmanagenent. Confi gManagenent Appl i cati on
[ FEWS_APPLI CATI ON_DI RECTCORY]

-aut o_downl oad_configuration

No Upload

For novice users, there is the option -no-upload that will allow only download and disable the upload button.

Extra confirmation of upload

In order to have the ConfigManager display an additional confirmation screen containing the newly imported configuration files, the
ConfigManager can be started using the -upload_confirmation command-line option. This will allow the user to confirm before the upload is

executed.

115



x
5 MiZ: COREMZOD
\-/ Queus: COUMTRY REGIONMC00)
SErver: inp: fiFhssyr01 widelft, nl: 1099
Amount imported; 14062
Filenarme Subdirectory: Config Type File Type Date Imported
Fatings CoefficientSets, ., |transformatian, .. (XML Thu May 19 17:.., :l
CHAMNLDSS AL, [(ColdStateFiles ZIP Thu May 19 17, =
RESSMGL_MCD,,. [(ColdStateFies ZIP Thu May 19 17:..,
SACaMA_ACD,,, |[ColdStateFies ZIP Thu May 19 17:..,
SHMOW17_ACD,,, [ColdStateFies ZIP Thu May 19 17:..,
MITHG_®iCDiO, ,, (ColdStateFiles ZIP Thu May 19 17:..,
CHAMLDSS_AH. .. [(ColdStateFiles ZIP Thu May 19 17:..,
LAGK_AHDA4 ... [ColdStateFiles ZIP Thu May 19 17:..,
LAGK_AHDA4 ... [ColdStateFiles ZIP Thu May 19 17:..,
LAGK_AHDA4 ... [ColdStateFiles ZIP Thu May 19 17:..,
RESSMGL_AHD, .. [ColdStateFies ZIP Thu May 19 17:..,
SACSMA_AHDA, . (ColdStateFiles ZIP Thu May 19 17:..,
SHMOWI17_AHD.., [ColdStateFies ZIP Thu May 19 17:..,
MITHE_AHDAE, ., [ColdStateFies ZIP Thu May 19 17:..,
CHAMLDSS AL, .. [ColdStateFiles ZIP Thu May 19 17:..,
LAGK_ALTOZ ... [ColdStateFies ZIP Thu May 19 17:..,
RESSMEL_ALT... [ColdStateFies ZIP Thu May 19 17:..,
SACSMA_ALTO, . [(ColdStateFies ZIP Thu May 19 17:..,
SHMOWI17_ALTO, ., [(ColdStateFies ZIP Thu May 19 17:..,
MITHE_ALTO,., [ColdStateFies ZIP Thu May 19 17:..,
CHAMNLDSS AR, ., [(ColdStateFiles ZIP Thu May 19 17:..,
RESSMGL_ARE... [ColdStateFies ZIP Thu May 19 17:..,
SACSMA_ARED, ., [(ColdStateFies ZIP Thu May 19 17:..,
SHMOWI17_ARE... [ColdStateFies ZIP Thu May 19 17:..,
IMITHE_ARECD, ., [(ColdStateFies ZIP Thu May 19 17:.., LI
Cancel |

To have this functionality as default behaviour, you can configure this as follows (look for the location of the "-upload_confirmation" option in the
examples below):

Using the fews.sh script (LINUX)

if \[ "$configmanager" = "true" \]; then

${JAVA HOVE: -/ opt/ fews/j ava}/ bin/java \-Xnx512M $JVM OPTS \-Dj ava. | i brary. pat h=$BI NDI R \
\-classpath "$cl asses" \

nl.w del ft.fews.configmanagenent. Confi gManagenent Appl i cati on $REG ONHOVE $BI NDI R - upl oad_confirmati on
elif \[ "$launcher" = "true" \]; then

${ JAVA_HOME: -/ opt/ f ews/ j ava}/bin/java \-Xmk128M $IVM OPTS \-Dj ava. |l i brary. pat h=$BI NDI R \
\-classpath "$cl asses" \

nl.w del ft.fews.|auncher. Launcher $REG ONHOMVE

el se

${JAVA_HOME: -/ opt/ fews/j ava}/bin/java \-Xmk512M $IVM OPTS \-Dj ava. |l i brary. pat h=$BI NDI R \
\-classpath "$cl asses" \

nl.w del ft.fews.gui.explorer.Application $REG ONHOVE $BI NDI R

fi

Using the *.jpif
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. \jre

-nx512m

-cp

$JIARS_PATH$

nl.w del ft.fews.confignmanagenent. Confi gManagenent Appl i cation
[ FEWS_APPLI CATI ON_DI RECTCRY]

-upl oad_confirnation

Using the launcher (FEWSLauncher.xml from FEWS Scotland as example)

<j avaApp regi on="FEWS Scot| and" operati onMode="0OnLi ne"
javaCl ass="nl.w del ft.fews. confi gmanagenent . Confi gManagenent Appl i cati on" jvnOpti on="-Xmx512n
ar gunment =" FewsSC_OC - upl oad_confirnmation"/>

Prevention of deletion

By design, the deletion of configuration files means that some existing config revisions may become incomplete (or corrupted). In order to prevent
deletion of config files using the ConfigManagementApplication, the option -prevent_deletion has been added. This option will hide the buttons /
menuitems and popup menu items that allow this to happen. The following screen shot illustrates that there is no delete button visible.

& Configuration Management - FewsCORE_OC i =] |

File Management Help

| Group By ” Expark | Impark || Set Active | Set Inactive || Validate || Dovirload | Upload || System Monitar | |

IManagement I Yersion Managementl

=7 FewsCORE_OC =t Version I Creation Time I User I Filename I Description |Sync... I
-
# ColdStak
- Correlati Import
=1+ Displays Dowload

b ManUalForecastOnE
- # SpatialDisplay
- # SpatialDisplayz
i # SpatialDisplays 27.05.2011 10:28:58 INFO - Application. Starkup. Finished: The application finished starting up.
27.05.2011 10:28:57 INFO - Gui.Initislized: Configuration manager GUI initialized,

Export

" # SystemMonitorDisple !
27.05.2011 10:28:57 INFO - Session, Created: Operator Client

F'aGCT”"ers'°”SF"es 27.05.2011 10:28:56 INFO - Application, Intialization, Finished: The application Finished initialization.
I;””':' Els 27.05.2011 10:28:55 INFO - Application. Info: version: 011,01, build: 29191 May26, type: development, jre: 1.6.0_25, mx: S18m, region: FewsCORE_Ci
IdMapFiles

MapLayerFiles
ModuleConfigFiles
ModuleDatasetFiles
ModuleParameterFiles
PiServiceConfigFiles

- # PiClientConfigFiles _lj
4 | » 1] |

To have this functionality as default behaviour, you can configure this as follows (look for the location of the "-prevent_deletion" option in the
examples below):

sessssens

Using the fews.sh script (LINUX)

if \[ "$configmanager" = "true" \]; then

${ JAVA_HOME: -/ opt/ f ews/ j ava}/bin/java \-Xmk512M $IVM OPTS \-Dj ava. | i brary. pat h=$BI NDI R \
\-classpath "$cl asses" \

nl.w del ft.fews.configmanagenment. Confi gManagenent Appl i cati on $REG ONHOVE $BI NDI R - prevent _del eti on
elif \[ "$launcher" = "true" \]; then

${JAVA_HOME: -/ opt/ fews/j ava}/bin/java \-Xmk128M $IVM OPTS \-Dj ava.library. pat h=$BI NDI R \
\-classpath "$cl asses" \

nl.w del ft.fews.|auncher.Launcher $REG ONHOVE

el se

${ JAVA_HOME: -/ opt/ f ews/ j ava}/bin/java \-Xmk512M $IVM OPTS \-Dj ava. | i brary. pat h=$BI NDI R \
\-classpath "$cl asses" \

nl.w del ft.fews.gui.explorer. Application $REG ONHOVE $BI NDI R

fi

Using the *.jpif
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. \jre

-nx512m

-cp

$JIARS_PATH$

nl.w del ft.fews.confignmanagenent. Confi gManagenent Appl i cation
[ FEWS_APPLI CATI ON_DI RECTCRY]

-prevent _del etion

Using the launcher (FEWSLauncher.xml from FEWS Scotland as example)

<j avaApp regi on="FEWS Scot| and" operati onMode="0OnLi ne"
javaCl ass="nl.w del ft.fews. confi gmanagenent . Confi gManagenent Appl i cati on" jvnOpti on="- Xmx512n'
ar gunment =" FewsSC_OC - prevent _del eti on"/>

Note on *.jpif

Note that the last line should be a linefeed.

Configuration Editor

Getting started ....

Stand-alone using the file system

.....................................................................................................................................................................................

$JARS_PATH$
nl.w del ft.fews.configeditor. main.ConfigEditorController
<REG ON FOLDER>

Using within the Config Manager

Add the option "-edit-menu" to the JPIF to get the Editor available in the Config Manager. The Editor can be started through the menu option
<Edit>.

.....................................................................................................................................................................................

$JARS_PATHS$

nl.w del ft.fews.confignanagenent. Confi gManagenent Appl i cation
<REG ON FOLDER>

-edit-menu

.....................................................................................................................................................................................

21 Background Information

Background Information

Use of Time in FEWS

Within Delft FEWS, different concepts of time are used. In this section an overview is given of the various time concepts and their role in the
system.
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Internal time

The internal time is always Greenwich Mean Time (GMT). All time related information is stored in the FEWS database in GMT.

Current time

The current time is taken from the computer clock. For internal use GMT is derived from the computer clock and the time zone. The current time is
by default displayed in GMT, but can also be displayed in local time.

Current system time

The current system time is the time in which the system 'lives'. The current system time moves forward in the so-called "Cardinal Time Step". In
the live system the current system time will generally be the same as the current time. For analysis purposes, the system time can be set back to
simulate a particular situation in the past.

When the system time is set back, only information- e.g. observed data and external forecasts- will be available to the system with a time stamp
before the set system time. In case an hindcast for a particular flood is made with the system time set back to for example 13:00 on 21 January
2004, only data, that where imported into the database before this time will be used by the system. The system behaves as if the current time was
13:00 on 21 January 2004. When part of the required import data streams were missing at that moment but have been received later, they are not
used in the analysis.

In case however, the same analysis is done without setting back the system , all data until the current time will be available for the analysis. This
means that in this case also the above mentioned missing import data will be used in the analysis.

Display time

The display time is used in the time series display and allows the operator to define view windows on the selected time series. Setting the display
time has no effect on data stored in the database.

22 Interactively modifying display colors

Users can interactively modify the colours used in their OC for a numbers of displays. This will not affect the configuration, but changes will persist
between different sessions for that operator client (settings are saved in a user_settings file in the root directory).

Map display
Colours for map layers can be changed from the Layers pop-up, which holds the Map legend. Double clicking on an item there allows the user to

modify the fill and line colour of the this layer. Color changes will impact the map as shown in the Grid display as well, as long as the layers in
there have the same ID. The colour chooser will always open up with the default, configured colour to enable a reset.

Grid display
Colours for the classification of data in the grid display can be changed by double clicking on the colour-box in the legend. After modifications are

made, the (right click) context menu will show an option 'Discard user-defined classification colours' to revert to the original, configured colour
scheme.

Timeseries display

Timeseries: Colours for timeseries can be changed by double clicking on the legend for a timeseries. The colour chooser will always open up
with the default, configured colour to enable a reset.

Thresholds/Time markers: These can be changed by double-clicking on these lines in the plot itself. The colour chooser will always open up
with the default, configured colour to enable a reset.

23 Interactive Forecasting Displays

What is the IFD?

The IFD is short for Interactive Forecast Displays.

The IFD is a set of displays which enable the forecaster to create a forecast manually in comparison to a batch run which creates a forecast in a
background process triggered either by a schedule or manually.

When a forecaster creates a forecast in the IFD, the forecast created in the background process is usually used as the starting point for the
forecaster.
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The forecaster validates the results from the server run and adjusts the forecast by using modifiers were needed.
When the forecaster is satisfied with the adjusted forecast the forecast is finalized and published to other forecasters.
Usually when creating a forecast by using the IFD, FEWS runs in a mode where all the windows are dockable.

This is an important aspect of the IFD because this feature enables the forecaster to keep an overview of the system.

Contents

® What is the IFD?
® Contents
® Which displays are used in the IFD?
Forecast panel
Modifiers panel
Topology panel
Plot
Plot overview
Forecaster help
Run info
® Forecaster notes
® How to create a forecast with the IFD
® Steps in creating a forecast
Starting FEWS
Selecting the forecast panel
Review the list of available state date/times
Adjust state and/or forecast length
Starting the forecast process
Reviewing run status workflow
Review graphs (graph display listens to segment selection)
Creating a mod in the time series display
Creating a mod in the mods display
Continue with the forecast process downstream
Ending the forecast process
® Dockable windows
® Docking and undocking main displays
® Save display layout and reload on opening with same user
® Save display layout and reload default layout

Which displays are used in the IFD?

The IFD consists of several panels.

Each of these panels has a specific role in the process of creating a forecast with the IFD.
In this chapter the functionality of each panel in the IFD will be explained.

In the next chapter will be explained with a use case how a forecast can be created with the
IFD by using the combined functionality of the separate panels.

Forecast panel
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The forecast panel plays a central role in creating a forecast in the IFD.

The forecast panel shows a tree with all the forecast points for a region and the grouping of these forecast points.

Each node in the tree can be linked to a workflow. For example node EAGLE NEST DAM has its own workflow.

Each node also shows the current status of the last run of the workflow to which the node refers.

Workflows of parent nodes are always run on the server. By default leaf nodes are locally run, however it is also possible that these workflows are
run on the server.

This can be done by setting the optional tag localRun to false for a node.

The leaf nodes are indicated by the small black balls in the display, parent nodes (node containing other parent nodes or leafs) are indicated as a
folder in the forecast display.

When a leaf node is selected the ifd will automaticly run the workflow of that node.

This behaviour can however be disabled in the configuration by setting the enableAutoRun-tag to false in the topolog.xml.

# MALTA S5E (AR R |
@ LaKE <R 4By RES
® TWIN LAES RSWR
# GRAMITE (&RE R)
& LEAR (R AW BSWE
» JLEsR {RK RESERWOIR
# BUENA VISTA
& CTHAD R BV HOT &9
& JOTTORAOOD CR MR BY
# CHALK TR AT HATHRDF
& MATHROP
® Sali0e
# WELLSVLLE
& BADGER OF AT HOWSRD
® FaRKDALE
# GUAPE CF MR DEWIESE
& DE \WEESE R5WF

s Sptirs

Warm stais selction

s

Tire: zera
8- 0 1150000
Foracast kengh

13- 200 11 500 00 e timaned

| P ol |

If the node shows a green checkbox (as is seen in the image above at the node DIVERSIONS-CO) item it means that the workflow has run
successfully.

A red exclamation (as is seen in the image above at the LEADVILLE node) mark indicates that the workflow is failed.

A yellow ball indicates that the workflow was successful in a prior run, but the results have since been invalidated by some upstream change.
For example, when the forecaster has created a modifier but did not rerun the workflow yet.

Or when an upstream node was run later than one off its downstream nodes then the results of the downstream nodes are set to invalid.

When a folder is shown for a parent node (as is seen for the COLORADO node in the image below) or a black ball for a leaf node (as is seen in
the MALTA 5SE node) then the workflow has not run yet for the current time zero.
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A green arrow (as is seen in the node TURQUOISE LAKE) indicates that the workflow is currently running (locally or at server).

An hour glass (see node HALFMOON above) indicates the workflow is scheduled to run.
Go to next segmentAdjust TO

Run on ServerForecast/View-button

+-h NWVANT Y
Re-Run button
At the top of the forecast panel several buttons are shown.
The first button is a Forecast/View toggle button (Put image of the button here) which can be used to switch from View mode to Forecast mode.

In the Forecast mode the forecaster can create modifiers and when a leaf node is selected the workflow is run automatically . In View mode the
forecaster can view the results of other forecasts.

However, it is not allowed to create modifiers and workflows will not be run automatically when a node is selected. A workflow can be forced to
run by pressing the Re-Run button.

The second button is the Go to Next Segment-button (image of button here). By pressing this button automatically the next leaf-node in the
forecast panel will be selected.

The third button is the Re-Run-button (need button image). This button is only enabled when a node is selected which has a workflow which runs
locally.

The fourth button is the 'Run on Server'-button (need button image here). This button is only enabled when a node is selected with a workflow
which should run on the server.

The last button is the Adjust TO (need image of button) button which allows the forecaster to adjust the current system time to the nearest
cardinal time step prior to the current time.

122



Run options

Warm stabe sekachon

Tima zera

06-08-2010 11:00:00

Forecast length
06=13-2010 11:00:00 estimated

[ Run optians

At the bottom of the forecast panel there is a Run options section. In this section the forecaster can set the properties of the run. The warm state
can be selected and the current Time zero is also displayed. More advanced options are available with the button Run options.

Modifiers panel

The modifiers panel is an important display in the IFD.
It shows the modifiers which are created for a certain node. Modifiers can be created, modified or deleted in this panel.
The upper part of the display gives an overview of the modifiers created for the currently selected node in the forecaster panel.

It lists the Start Date, the End Date, the Valid Date and the Creation time of the mod.
It also allows the user to make mods active and inactive with the checkbox in the column Active.

A mod can be deleted by pressing the red cross icon and a copy can be made pressing the copy-icon.

With the create mod-button the forecaster can create new modifiers. When the button is pressed a dropdown-list with the available modifier types
for the currently selected node is shown.

The modifiers which are shown are depended on the models, transformations and module parameterfiles available in the workflow of the selected
node and the plots which are associated with the node.

In the modifierTypes.xml is defined which modifiers are available for the forecaster. The combination of the configuration of the modifierTypes.xml
and the workflow and the time series in the plots

When a modifier type is selected, the details of the new modifier is shown is in the lower part of the display. In some cases it is also necessary to
specify to which models the modifier should be applied.

For example when the forecaster selects the modifier type MFC and there are two SNOW17-models available in the segment, the forecaster
should also specify to which models the modifier should be applied.
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When the modifier can be applied to more than one model in a basin a 'location’-panel shows up at the left part of the details display. In this panel
the forecaster can select to which locations the modifier should be applied.

The Re-run button runs the workflow from the selected node and the workflows from the upstream nodes.

The lower part of the display shows the details of the selected modifier or when the forecaster is creating a new modifier the details of the new
modifier.

Topology panel

The topology panel shows the topology of the selected node. When a leaf node is selected the topology of the parent node is shown. When a
parent node is selected the topology of its children is shown.
The colors of the boxes in the topology change when a threshold is passed. The color of the box and the thresholds which are monitored can be

configured.
e
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Plot

The plot display is used to show scalar time series. Each node has its own set of predefined displays configured. When a node is selected the
plots display automatically updates the plots which are already displayed to show data for the new node. The first plot configured for the selected
node is automatically shown in this display.
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When the IFD is started, there is always at least one plot display available. This plot is called the primary plot display. The primary plot doesn't
have lock icon at the left of the toolbar. When a new plot display is started this plot will have a lock icon at the left on the toolbar. When a new plot
displayed is started, by default the plot will be locked.
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When a plot is locked, the display is locked to that set of time series. When the forecaster moves from basin to basin, the plot will continue to
display the original timeseries. The plot is not updated. However, as new data is brought in, the plot is updated with new data.

When the toggle-button is switched off (icon changes to unlock) the plot window is updated automatically when a new node is selected.

Plot overview

The plot overview is a panel which shows a thumbnail of each plot which is configured for the selected node. This panel gives an overview of the
selected node. When a plot is selected the primary plot is automatically updated, also other plots display which are not locked (see previous
chapter) are updated.
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At the top of the panel there are four buttons. The first button selects the first plot, the second button selects the previous plot, the third button
selects the next plot and the last button selects the last plot.
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Forecaster help

The forecaster help panel shows user provided documentation which is available for a node.
Currently the following formats are supported: textfiles, images and pdf-files.

=l L

Users can place documents in a directory within a predefined directory.

This directory can be configured in the global.properties by defining the INFORMATION_PANEL_FOLDER property.
Within this directory each node has its own directory. The directory should have the same name as the node id.

Within that directory that documentation for that node can be placed.

Below an example of the tool window forecaster help. In this example the forecaster has two documents available for information.

ratingcurve. txt

When one of the files is selected in this panel the content of the selected file is shown in the document viewer.
The document viewer is a dockable window in the centre of FEWS.
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The content of the forecast help dialog is depended of which node is selected in the forecaster panel.
When a new node is selected the content of the forecaster help dialog is automatically updated.

Run info

The run info panel shows detail information of the latest run of the workflow of the selected node.
If the workflow of the node has not run yet for the current TO then the panel will show that there is no current run info available

Run info S & —
No current run info available for segment: GOLONDRINAS 1E

When the workflow has run. The status can either be succesfull, failed or partly successful.
Only when the workflow was succesfull than the icon of that node will be set to green. The run status will be shown green in the run info box.
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Rurm imfio Lt i) o —
Current run info for segment: DIVERSIONS-CO
Workflow ID: DIVINSCO_Forecast

Start time: 06-24-2010 12:00
Time zero: Q7-09-2010 12:00
End time: O7-09-2010 12:00

State selection: WARM

When the run is partly successful the icon of that node will be set to the red exclamation mark, the run status box in the run info panel will be set
to yellow. When the run is failed the icon of the node will be set to the red exclamation mark, the run status box will be set to red.

Run Info &5 —
Current run info for segment: LEADVILLE
Workflow ID: LEDC2 Forecast

Start time: -

Time =zero: 06-08-2010 11:00:00
End titnie: -

Run status PARTLY SUCCESFULL
State selection: -

Forecaster notes

The forecaster notes panel shows the notes other forecaster have created regarding their previous forecasts for the forecast point. Forecasters

can also created their own note and publish them.
IE lewed  [|Log er... b Saqr.. Lo Message

INFO  D6-09-20.., Andre Gri.. DIVMNSCO  FEWS Is a really nice application! |

Liog craatian timea Rekash

End tme |oe-r3-2010 11:37:15 3|  Logleval [mea -
Wiew period da'f Vl 1:: Search in massage [ .
Refresh periodi..

Mz number of messages displayed =0

How to create a forecast with the IFD

Steps in creating a forecast

Below is a list of all possible steps in creating a forecast with the IFD. Please note that not all of the listed steps are obligated. For each step will
be explained how this step can be carried out using the IFD in FEWS.

1. Start FEWS

. Selecting the forecast panel

. Reviewing the topology

. Review the list of available state date/times

. Adjust state and/or forecast length

. Starting the forecast process and selecting the workflow for which the forecast should be made

O~ wWN
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. Reviewing workflow status

. Reviewing graphs (graph display listens to segment selection)

. Reviewing graphs (graph display is independed from segment selection)
. Continue with the forecast process downstream

. Ending the forecast process

[,
= OO~

Starting FEWS

After starting FEWS, the map-display will be displayed in the centre and the Forecast Panel-tab at the left will be selected.

This the default layout. The layout after starting FEWS is however configurable by creating and saving a custom layout by using the option in the
File menu at the top left of the display.
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First the IFD will try to synchronize the local datastore with the central database.
Until that process is finished it is not possible to create a forecast with the IFD.
To indicate that the IFD is doing its initial synchronization after startup the forecast-button shows a hour glass icon.
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When the initial synchronization is finished. The following message is shown.

ModifiersDisplay

“h Inital synchronization completed. You can now make modificatons.

=]

Selecting the forecast panel

The whole process of creating of forecast by using the IFD is managed by the forecast dialog, therefore the first step is selecting the Forecast tab
at the left of the display. The Forecast tab will give an list, in computational order of the basins of the region.
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Review the list of available state date/times

The forecast panel also shows at the bottom the currently selected (default) warm state. By clicking on the drop-down box all the available warm
states are shown. If the forecaster needs to use a different warm state than the default, a new warm state date may be selected from drop down
menu titled Warm State Selection. If the default warm state is not correct another warm state can be selected from the drop-down box.
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Adjust state and/or forecast length

By pressing the Run Options button at the bottom of the forecast dialog the user will have access to alternative ways of selecting states. After
pressing the advanced button a dialog will be shown in which the user can select the state, forecast length and a what-if scenario.

After selecting the OK-button the selected state or forecast length will be applied and used in the runs.

Starting the forecast process

To start the interactive forecast process, the user should select a leaf node. If the IFD is in forecast mode (which it is by default) the workflow of
the selected node will also be automatically run. Models can be run by selecting a node, or pressing the rerun button.
In view mode the forecaster can view data but it is not possible to create a forecast.

Reviewing run status workflow

When a run is finished the segment-dialog will show the status of the run.

If a run is in progress a refresh-icon will be shown. A green box will indicate a successful run.

A red exclamation mark will indicate that run workflow has failed.

A yellow dot will indicate the workflow has run succesfully but that the results are invalid.

For example when an upstream segment has run later than the workflow for a downstream segment the results of the downstream segment
workflow are invalid.

The icons displayed on the leaf node (for individual basins) indicate the status of local runs. If the icon is blank then the server run is the most
recent run. Icons on the parent nodes indicate the status of server runs.

131



T
Py = 8a
o o COLORADG -
B coversions-co
i LEADVALLE
i TURGUOISE LAE
i HaLFMZON
& MALTA S5 (ARK B

TIVIN LG ES B5ve
GRANITE [AFK R

CLEAR CRE Al RSWR
CLE&R CFK RESERVOR
BLENA VISTA

CTHD TR BLW HOT SF
COTTORMNDOD OF KR BY
CHALK 7 AT HATHROR
HATHROF

AL

WELLEVILLE (DCF)
EaDGER CR AT HOWRD
PARITIALE

GRAFE CR WR DEVWEESE

FOURMILE R WA, CaNON
PORTLAND -

(E R EREEREERE S SN ERERNENRS.-

Foin opliong
Warm stahe sakastion
05-0E-2010 £2:00 b
Tirme par
06-11-2010 1300

Foracit kegth

06-11-2010 12200 eetimaied

P oplrs

Review graphs (graph display listens to segment selection)

When a basin run has finished the results of the run should be reviewed. By selecting the plot overview at the right a list of thumbnails will be

displayed. For each graph available for the current node a thumbnail will be shown. To display a graph, the forecaster selects a thumbnail and

then this graph is displayed in the main plot window. The plot display will show the selected graph. Navigation between the graphs can be done

by selecting a graph by clicking on a thumbnail with the mouse or by pressing alt+g (go to next graph) or by pressing shift+alt+g(go to previous

graph). When the Thumbnail Panel is selected it is also possible to navigate by using the arrow keys up and down on that panel. When a new

node is selected in the Forecast Tab the list of thumbnails is automatically updated to show the graphs available for the newly selected node.
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The Plot Overview panel can be undocked. When the display is expanded the plots are automatically resized.
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Creating a mod in the time series display

Mods can be created in the mods display or directly in the plot display. To modify a time series directly in a plot, a time series has to be selected.
This can be done by selecting a time series in the legend of the plot. To indicate that a time series is selected the legend and the time series will
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Creating a mod in the mods display

The modifier display can be started by clicking on the wrench-icon at the toolbar or by using the shortcut ctrl+m. The modifier display will show all
the mods which are applied in the currently selected segment. By clicking on the create mod-button a new mod can be created. After pressing the
create mod-button a list of available mods will be shown. When the mod is created it can be applied by pressing the apply-button. With the
run-buttons (rerun, rerun to selected and rerun all to selected) it is possible to rerun the workflows. Pressing the run-buttons will also automatically
apply the mod.

Continue with the forecast process downstream

After reviewing the graphs and if needed applying mods the forecaster can proceed to the next segment. Going to the next segment can be done
easily by pressing alt+s (go to next segment) or by pressing the next segment-button in the forecast panel or by selecting the next node. After
selecting the segment the workflow will be run automatically and after finishing the run the status of the run will be shown by color of the dot of the
segment.

Ending the forecast process

When the forecaster thinks that the current forecast is sufficient. The forecast can select the parent node of the leaf nodes and press the ‘run on
server'-button. When this button is pressed, first all the new modifiers and changes to the existing modifiers of the child nodes of the selected
node will be uploaded to the server. When the upload is successful the workflow will be run at the server. The locally created runs will be deleted
when the server run was successful and the results are downloaded successfully back to the Operator Client.
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Dockable windows

Docking and undocking main displays

All windows in the centre section of FEWS can be undocked. This can easily be done by clicking on the square-box icon beside the x-icon at the
tab of each display. Undocking the windows allows the forecaster to arrange the windows as they like.

After clicking on the icon the display will automatically be undocked. Putting the display back in docking mode can be done by clicking on the
double square icon at the top of the display. By clicking on the x-icon the display can be closed.
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Save display layout and reload on opening with same user

By default FEWS will start with the map display opened in the centre section of the display and with the map display, data display and the
topology display docked in the centre section of FEWS. It is possible to customize the display layout. First step in customizing the display layout is
to manually place the display in the desired display layout. In the example below three displays are undocked and the graph-tab and the display
are moved to the left section of the display. In the File-menu the user can store this layout by selecting the option store layout. The next time
FEWS is started it will start with the stored layout.
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Save display layout and reload default layout

The file-menu also provides an option default layout. By selecting this option the default layout can be reloaded.

24 Archiving and extended filtering of log messages

Archiving and extended filtering of log messages

For Water Coach purposes archiving and extended filtering of log messages is available.
This functionality includes:

® inserting (retrospectively) extended manual messages,
® archiving selected log messages the users are interested in, and
® downloading archived messages and filtering them from the other messages.

The collected and filtered log messages can be used to build Water Coach game.

Archiving log messages

Create ArchiveRun module with export task LogEntriesArchive and include it in an archiving workflow. Log messages are archived by
(periodically) running this archiving workflow . Use constraints to select log messages that should be archived.

A log message will be archived when its event code is configured as logEventContstraint option and/or the log message text contains the
specified messageText configured as logEventConstraint option.

Configuration example:

<export Ar chi veRun>
<archi vePeriod start="-2" end="0" unit="day"/>
<ar chi veType>LogEntri esArchi ve</ ar chi veType>

<l ogEvent Constrai nt event Code="Manual ."/>

<l ogEvent Constrai nt event Code="Val i dation. HardLimt"/>

<l ogEvent Constrai nt event Code="Validation. SoftLimt" messageText="at Lobith"/>

<l ogEvent Constrai nt event Code="Workfl ow. ActivityStarted" nmessageText="Workfl ow
' Ri j ntakken_Forecast'"/>

<l ogEvent Constrai nt event Code="Workf | ow. Acti vi t yConpl et ed" nessageText ="Wor kf | ow
"R j nt akken_Forecast' "/>

/ export Archi veRun>

In this example the following messages will be archived:

all manual messages,

all Validation.HardLimit messages

Validation.SoftLimit messages only for Lobith

Workflow.ActivityStarted/Finished messages only for workflow Rijntakken_Forecast

Retrieving archived log messages from archive

Log messages can be retrieved using ArchivedDialog. The user selects and downloads the log messages archive in the same way as for example
thresholds.

ArchiveDialog configuration

Configure in this dialog an archive type LogEntriesArchive.
An example:
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<archi veTask nane="Log Entries" workfl ow d="1nport_Archi ve_LogEntries"
i conNane="i cons/ LookUpTabl e. gi f* queryServi ceUr| =" $ARCH VE_SERVER URL$" >

<ar chi veRun>
<i nport Di rect or y>$ARCHI VE_| MPORT_PATHS$</ i nport Di r ect ory>
<i nport Archi veRun>
<archi veType>LogEnt ri esArchi ve</ ar chi veType>
</ i nport Archi veRun>
</ ar chi veRun>
</ archi veTask>

ArchiveRun configuration

Create ArchiveRun module with import task LogEntriesArchive and include this module in the workflow specified in ArchiveDialog.
An example:

<i nport Ar chi veRun>
<ar chi veType>LogEntri esArchi ve</ ar chi veType>
</i nport Ar chi veRun>

Displaying and filtering archived log messages in SystemMonitor

By default, all non-manual messages are displayed in LogBrowser tab, and all manual messages are displayed in BulletinBoard.
For Water Coach purposes we need to display both manual and selected non-manual messages in one tab.
For this purpose a new tab has been added — BulletinBoardPlus. In this new tab we also have some more choices to create manual messages

quickly.

To show this tab, configure in SystemMonitorDisplay:

<bul I et i nBoar dPl us>
<t abNane>I nteresting events</tabNanme>
</ bul | eti nBoar dPl us>

We can also add several optional ‘messageTemplates’ to create quickly messages with a specific mark.
Similarly we can add several optional ‘users’ to quickly create messages from a specific user.

An example:

<bul | et i nBoar dPl us>
<t abNanme>| nt eresti ng event s</tabNane>

<nessageTenpl at e>Anal ysed by oper at or </ nressageTenpl at e>
<nessageTenpl at e>Phone |ine went dead</ nessageTenpl at e>

<nessageTenpl at e>Ener gency advi ce request ed</ messageTenpl at e>

<user Tenpl at e>Si none De Kl eer maeker </ user Tenpl at e>
<user Tenpl at e>gast gebrui ker </ user Tenpl at e>

</ bul | eti nBoar dPl us>

An example of BulletinBoardPlus tab of SystemMonitor:
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Log Browser  Interesting events | Batch Forecasts |

Log level Log creation time Event Code Event time & User Template Log Message
RN 5-11-2011 19:35:38 Walidation. ScFtLimit fpa-11-2011 19:35:38 SoftLimit min violated For Discharge {€).m) at Lobith, value 786,33997 b... | =
] Bo-11-2011 19:35:38 Walidation.HardCimit Bo-11-2011 19:35:39 HardLimit min violated for Water level (H.m) at Rheinfelden, value 0.0...
AR Bo-11-2011 19:06:21 Walidation.HardCimit 9-11-2011 19:06:21 HardLimit max: violated for ater level {H.m) at Rheinfelden, value 261...
AR po-11-2011 19:06:21 Walidation, SotLimit p9-11-2011 19:06:21 SoftLimit min violated For Dischargs (Q.m) at Lobith, value 786,33997 b,
AR 9-11-2011 19:06:21 Walidation. HardLimit 9-11-2011 19:06:21 HardLimit min violated for Water level {H.m) at Altenahr, value 0.39 bel
RN 5-11-2011 19:06:21 Walidation.HardLimit fPa-11-2011 19:06:21 HardLimit min violated for Water level {H.m) at Rheinfelden, value 0.0
BRI E3-11-2011 1%06:07 Walidation SoFtLimit [E5-11-2011 19:06:07 SaftLimit min violated For Discharge {Q.m) ot Lobith, valus 736.338%7 b,
AR Eo-11-2011 19:06:07 Walidation.HardCimit 9112011 19:06:07 HardLimit min violated for water level {H.m) at Rheinfelden, value 0.0,
AR p3-11-2011 19:06:07 Walidation,HardLimit [p9-11-2011 19:06:07 HardLimit min violated for Water level (H.m) at Speyer, value -176.64 b...
RROR. P1-12-2011 12:03:20 Manual.Error 29-11-2011 18:55:00 Simone De Kleermasker Phane fine wert: dead still dead 11

RROR. 1-12-2011 12:02:58 Manual.Error [29-11-2011 18:45:00 Simone De Kleermasker Phone line wert: dead
BRI E1-12-2011 12:02:36 Manual.warning £a-11-2011 15:40:00 Simone De Kleermasker Analysed by operatar
AR Bo-11-2011 18:35:50 Walidation.HardLimit 9112011 18:35:50 HardLimit min violated for ater level {H.m) at Altenahr, value 0.39 bel...
AR p3-11-2011 18:35:50 Walidation,HardLimit p9-11-2011 18:35:50 HardLimit max violated for Water level (H.m) at Rheinfelden, value 261...
AR 9-11-2011 18:35:50 Walidation. HardLimit 9-11-2011 18:35.50 HardLimit min violated for Water level {H.m) at Rheinfelden, value 0.0
RN 9-11-2011 18:35:50 Walidation ScftLimit 29112011 18:35.50 SoftLimik min violabed For Discharge {Q.m) at Lobith, value 786,33997 b.
BRI E3-11-2011 16:35:35 Walidation.HardCimit 5112011 16:35:35 HardLimit min violated for Water level (H.m) at Rheinfelden, value 0.0,
AR Bo-11-2011 15:35:35 Walidation, SoftLimit 9112011 18:35:35 SoftLimit min violated for Discharge (Q.m) at Lobith, value 786,33997 b,
AR po-11-2011 18:35:34 Walidation,HardLimit po-11-2011 18:35:3% HardLimit min violated for Water level (H.m) at Speyer, value -176.64 b...
AR 9-11-2011 18:05:58 Walidation ScftLimit 29-11-2011 18:05.59 SoftLimit min violabed For Discharge {Q.m) at Lokbith, value 786,33997 b.
RN 9-11-2011 18:05:58 Walidation.HardLimit f29-11-2011 18:05 58 HardLimit min violated for Water level {H.m) at Altenahr, value 0.39 bel
AR 5-11-2011 16:05:58 Walidation HardCimit Fa-11-2011 15:05.58 HardLimit max violated for Water level {H.m) a Rheinfelden, valoe 261
AR Bo-11-2011 15:05:58 Walidation.HardCimit 9112011 18:05:58 HardLimit min violated for Water level {H.m) at Rheinfelden, value 0.0,
AR po-11-2011 L&:05:46 Walidation, SotLimit p9-11-2011 18:0546 SoftLimit min violated For Dischatgs (Q.m) at Lobith, value 786,33997 b,
AR 9-11-2011 18:05:46 Walidation. HardLimit 9112011 18:05 46 HardLimit min violated for Water level {H.m) at Speyer, value -176.64b...
ARN 9-11-2011 18:05:46 Walidation.HardLimit 9-11-2011 18:05:46 HardLimit min violated for Water level {H.m) at Rheinfelden, value 0.0
HFO 5-11-2011 1&:0L:00 Workflow. AckivityCompleted fFa-11-2011 15:01:00 Workflow Rijntakken_Forecast’ completed in O minutes and 35 seconds
NFO Bo-11-2011 15:00:24 iarkflows, ActivityStarted [£a-11-2011 18:00:2% workflow Rijntakken_Forecast’

NFO pi-12-2011 12:00:59 Manual.Info [p9-11-2011 17:50:00 Simone De Kleermasker Emergency advice requested
BRI 9-11-2011 17:35:56 Walidation HardLimit P9-11-2011 17:35:56 HardLimit max violated for Water level (H.m) o Rheinfelden, value 261
ARN 9-11-2011 17:35:56 Walidation. ScftLimit 9-11-2011 17:35.56 Softinit min vilated Fo Discharge (Q.m) ot Lobith, velue 786.9957b...[ )

Frent Refresh
End time: 1-12-2011 12:0+:00 — Log level inFo -
Add message

View pericd month - = | User -
Refresh periodically ~ Log template 3| ity

Search in message

Max.number of messages displayed 0=

Close Help

Button Add message
Using this button we add a manual message ‘plus’.

=

Lag kirne

[1-12-2011 12:07:00=

Log level

I'-.-'-.-'.ﬁ.RI"-.I =]

User

ISimu:une De Kleermasker LI

Log template

Kl | 2]

add Close Help

Manual message ‘plus’ is actually a standard manual message. The information entered in the additional fields, is stored in the messages text
(message body) in LogEntries table field ‘logMessage’. Compared to standard manual message , the additional fields are Event Time (default
value is Current System Time) and messageTemplate.

The message text (body) entered in the example above is stored as follows:

Simone De Kleermaeker@05-12-2011 13:47:00@Phone line went dead@

If we enter also some additional text, the messages body looks like:
Simone De Kleermaeker@05-12-2011 13:47:00@Phone line went dead@my comment

View period

is applicable to the Event Time, not to the log message creation time. For example, if we choose one month, the log messages with event time
inside this period are displayed. Event time of the messages generated automatically is the same as message creation time, so column "Event
time" shows the same time as column "event creation time"
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User

The drop down box ‘User’ is filled with the current system user name and optionally with the userTemplates as defined in the configuration. It is
also possible to enter any name in this editable drop down box.

The user names can be entered while creating manual messages. Configure the userTemplates if you want to enter usernames that are different
from the system user.

Template
The drop down box ‘Template’ is filled with messageTemplates configured in SystemMonitorDisplay <bulletinBoardPlus> tab. It is also possible to
enter any text in this editable drop down box.

Other fields in the tab BulletinBoardPlus

Buttons Refresh, Save and fields log Level, Search in Message, Max number of events have the same meaning and behaviour as in standard
BulletinBoard.
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