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Processing data
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Data processing

Data import

Pre-processing (transformations)

Pre-adapter

Run model

Post-adapter

Post-processing

Visualisation

Pre-processing of model input

Post-processing of model output

Data processing can be done using the transformationModule in FEWS.
This transformationModule contains a wide range of functionality
relevent to this.

Some examples:
• User transformations: simple data manipulation (A+B, etc)
• Data interpolation and extrapolation (spatially and temporally)
• Aggregation and disaggregation
• Statistics
• And much more…

http://publicwiki.deltares.nl/display/FEWSDOC/20+Transformation+Module+%28Improved+schema%29

TransformationModule
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Basic structure:

TransformationModule

Input and output
variables

Transformations

September 2013Deltares Configuration Course 6

Transformation - Configuration
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Transformation Module – Interpolation

Serial Interpolation methods. Default. Block. Linear. Extrapolation

Spatial Interpolation methods. Average. Bilinear. Closest distance. Inverse distance. Kriging. Max / min. Sum. Thiessen polygon. Triangulation. Weighted
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Exercise

Exercise 9: Fill gaps in imported timeseries

• Analyse module that fills gaps in the water level time series
• Add the new module instance to the module instance descriptors
• Configure a workflow that executes the interpolation module instance
• Check results!



5

September 2013Deltares Configuration Course 9

Transformation Module - Interpolation

Possible problems / Issues to note
Time Series Set to Interpolate. ModuleInstanceId of series!!! (ImportTelemetry). Relative View Period

When interpolating to fill gaps. Input time series same as output time series

Using LocationSets and/or Locations. Linear interpolation – can be done using a locationSet. Default – take care as default value may vary per location
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Transformation Module - Examples
User defined function
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Transformation Module - Examples
User defined function
Different function / parameters

per segment / range
Define ranges in rating curves file

/ coefficientsets file

September 2013Deltares Configuration Course 12

Transformation Module - Examples
User defined function

Generic function parser used
“Any” function can be defined
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Transformation Module - Examples
Rating curve. Same approach as other transformations using stageDischarge class. Convention on inputId / ouputId & parameter names. Rating curves are contained in the CoefficientSetFiles (RatingCurves.xml)

Rating curves are linked to locations One location or
locationSet

Use coefficients from
CoefficientSetFile
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Transformation Module - Examples
Rating curve

CoefficientSets
• StageDischargeCoefficientSets.xml (name not fixed)
• In CoefficientSetsFiles folder
• Referenced in Transformation ModuleInstance
• Rating curve defined only once

Referenced by locationId
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Transformation Module - Examples
Weighted averaging

§ Convention on inputId / ouputId & parameter names
§ formula: (X1 * a + X2 * b + X3 * c) / (a + b + c)
§ number of locations is flexible, missing locations will be left out
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Transformation Module - Examples
Data Hierarchy / Merge

used first

used second

used third

Fallback options to complete a series
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Transformation Module – Example
Typical profile

Examples of typical profile use:. Evaporation series (one value per
calendar day). Temperature variation across day
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Exercise

Exercise 10: Add rating curves

Add rating curve for location Hydro1
Analyse transformation file. register module instance in descriptors file. add module instance to the exercise workflow
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Exercise

Exercise 10: Add catchment averaging rules

Averaging rainfall data from 2 locations into 1. create a new location. adding weights to (input) series to create new output series for this
location. register module instance in descriptors file. add module instance to the exercise workflow

Generic workflow to run a model in FEWS

Data import

Pre-processing (transformations)

Pre-adapter

Run model

Post-adapter

Post-processing

Visualisation

Import meteorological forecasts and water
level and discharge measurements

Pre-processing of model input

Post-processing model results

Visualize model results in FEWS client

Running a model with the General Adapter
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Delft-FEWS Model Adapters for external models

. CEH Adapters (SNOWP, SNOW, PDM, KW, ARMA, TCM, HEC, GRID2GRID). HR (ISIS). PlanB Adapters (TRITON & PRTF). DHI Adapters (Mike11, NAM). Midlands Region (DODO, MCRM). Southern Region (STF). Northwest Region (NW TF – Common Adapter). Wales (SW Overtopping module - Common Adapter). SouthWest (Bruton/Holbeam Dam module – Common Adapter). Deltares (RTC Tools, Delft3D, SOBEK, RIBASIM, HYMOS, Sacrament, SSARR). SMHI (HBV). University of Karlsruhe (PRMS). JRC (Lisflood - PCRaster). NWS (SNOW17, SAC-SMA, UNIT-HG, LAG/K, SARRROUTE, SSARRESV, RESSNGL, BASEFLOW,
CHANLOSS, APICONT, CONSUSE, GLACIER, LAYCOEF, MUSKROUT, RSNELEV,  SACSMA-HT,
TATUM). USACE (HEC-RAS, HEC-ResSim)

http://publicwiki.deltares.nl/display/FEWSDOC/Models+linked+to+Delft-Fews
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General Adapter - Concepts

Delft-FEWS

General Adapter

Module Adapter

Modulemodule
input data

module
output data

published interface

input data
(pi xml)

Pre Post

output data
(pi xml)
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General Adapter - Configuration

From
global.properties

General Adapter
keywords

DELFT-FEWS
reserved keyword
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General Adapter - Configuration

Export time series /
states / data sets...
from FEWS to model

Execute model

Clean up files from
module before
start (purge)

Import time series /
map stacks / profiles...
from model to FEWS
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Export Activities - time series

. Exports time series from database to a PI-XML file. Assign File name to export data to. Assign Time Series Sets to export. Written to exportDir. LocationID’s & ParameterID’s will be translated on export (as indicated in IdMapping)
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Export Activities - Module parameters / data sets

. DELFT-FEWS administers module parameters. Exports to external module as PI-XML file. Held in Config\ModuleParFiles

. DELFT-FEWS administers module data set. Dataset: native module file. Held in Config\ModuleDataSets by DELFT-FEWS as a ZIP file. Exports to external module by extracting data in ZIP file. Exported to a “root”directory
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Export Activities - States

DELFT-FEWS can manage module states

What is a state?. Module initial conditions. Handled in “native”module format

Type of state;. Cold State – default initial conditions. Warm State – initial conditions from a previous run

For each module requiring management of states;. ZIP file of cold state MUST be available in ColdStates dir.
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Export Activities - States

Defining “how” to export state

moduleInstanceId
stateExportDir
stateConfigFile
stateLocations. read. write

From the perspective
of the model!!
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Export Activities - States

stateConfigFile
For export: Written by DELFT-FEWS ; read by adapter
For import: Written by adapter ; read by DELFT-FEWS
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Export Activities - States

. Defining “what” to state export; stateSelection. State selection determines length of module run!!!!!

. Cold State: Always use a cold state to initiate module run

. Warm State: Use most suitable/recent state in search period
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General Adapter – Execute Activities

. Running modules. Executables or Java classes. Arguments can be passed. Timout is set in case module “hangs”. If Diagnostic file indicates error – or non zero return code. Executable considered to have failed
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General Adapter - Burn-in profiles

. Avoid “abrupt” shock to model on startup. Mainly relevant to HD modules (stability)

Only applied when starting from a cold state. Identify start value in cold state. Gradual “climb” to actual value
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Import Activities

. Importing time series / states. Same principle as exporting. File name & Time Series Set to save data to. IdMapping used to translate locationId’s and parameterId’s. Grids imported as mapstack + XML file
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Module diagnostics/debugging

PI-XML includes module diagnostics exchange. To be written by module/adapter. General Adapter Defines where diagnostics file is expected. Not all logging passed – use native module log files

External module log inserted into log. Most messages DEBUG level. Error/Fatal: System messages

Detecting module failure. Error in diagnostics log. non-zero return code
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Exercise

Exercise 12: Adding an external module


