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This page documents the Delft-FEWS EPA-SWMM adapter required for running SWMM (Storm Water Management Model) models from Delft-FEWS. The
adapter supports SWMM model version 5.1. For information about the SWMM model see https://www.epa.gov/water-research/storm-water-management-
model-swmm

The adapter consists of separate pre- and post adapters that can be used to import and export timeseries data to/from the SWMM model and control the
simulation period. The FEWS general adapter is used to configure both the pre- and post adapter and execute the SWMM simulation using the SWMM5
command line executable. This model adapter is written in java. Note there is an open-source python based adapter in development as well, developed by
Matrix Solutions inc. More information about that adapter will be provided here.

SWMM pre-adapter

The SWMM pre-adapter converts the pi-xml files from Delft-FEWS to model native input files.
Usage: SWMMPreAdapter <Pl XML run file pathname relative to current working directory>

Class name: nl.deltares.fews.swmm.SwmmPreAdapter
Properties

SWMM_input_file | (req = Pathname of SWMM input file (*.inp) to update. This should be either an absolute path or a path relative to the workDir
- - uire | specified in the netcdf run file.
d)
The input file will be updated to modify only the START_DATE, START_TIME, END_DATE, END_TIME, REPORT_STAR
T_DATE and REPORT_START_TIME fields, the rest of the file is not modified in any way.

Notes for users

® For all files that are written by this adapter, if the file to be written already exists, then it will be overwritten.
® This program can process timeseries input data per catchment, node or link model entity, and requires that each model entity has a unique ID,
regardless of it's entity type.
® This program assumes that the SWMM model configuration uses the same time zone as given in the PI XML run file.
® The working directory (workDir) defined in the PI XML run file is the directory where the SWMM model will be run, the SWMM input files will be
stored in this directory.
® This program writes log messages to a log file called "swmm_pre_adapter_log.txt" in the workDir specified in the Pl XML run file.
® This program uses the information in the specified Pl XML run file as input and uses this information to perform the following actions:
1. Update the start and end time for the simulation.
The SWMM input file (*.inp) file specified in the property "SWMM_input_file" will be updated to reflect the start and end date / time for the
simulation as specified in the PI XML run file. The adapter will only modify the START_DATE, START_TIME, END_DATE, END_TIME, R
EPORT_START_DATE and REPORT_START_TIME fields where the report start date/time will be the same as the start of the
simulation.
2. Convert input Pl XML timeseries files to SWMM itimeseries input file format files:
For each of the input timeseries files listed in the PI XML run file, one or more SWMM compatible timeseries file will be written to the
working directory as follows:
- For each of the timeseries present in the PI XML input file, the location ID is looked up in the [TIMESERIES] section of the SWMM
model input file (*.INP) to get the FILE name listed there.
- A compatible timeseries file (see the SWMMS5 user manual section 11.6) is written for each location in the working directory.

P1 XMl run file example
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runinfo.xml

<?xm version="1.0" encodi ng="UTF-8"?>
<Run xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_.Schema- i nst ance" xm ns="http://ww. w del ft.nl/fews/Pl" xsi:
schenalLocati on="http://ww. wi del ft.nl/fews/Pl http://fews.w del ft.nl/schemas/versionl. 0/ pi-schemas/pi _run. xsd"
version="1.5">

<ti meZone>10. 0</ti neZone>

<startDateTi me date="2019-05-01" time="00:00: 00"/ >

<endDat eTi ne dat e="2020- 05-01" ti me="00: 00: 00"/ >

<time0 date="2020-05-01" tine="00:00: 00"/ >

<l ast Cbservati onDat eTi ne dat e="2020- 05- 01" ti ne="00: 00: 00"/ >

<wor kDi r >$WORKDI R$\ nodel </ wor kDi r >

<i nput Ti meSeri esFi | e>$WORKDI R$\ i nput\rai n. xm </ i nput Ti neSeri esFi | e>

<i nput Ti meSeri esFi | e>$WORKDI R$\ i nput \ evapor ati on. xnl </i nput Ti meSeri esFi | e>

<i nput Ti neSeri esFi | e>$WORKDI R$\ i nput \ | evel . xm </ i nput Ti meSeri esFi | e>

<i nput Ti meSeri esFi | e>$WORKDI R$\ i nput \ f | ow. xm </ i nput Ti neSeri esFi | e>

<out put Di agnost i cFi | e>$WORKDI R$\ pi Di agnosti c. xm </ out put Di agnosti cFi | e>

<out put Ti meSeri esFi | e>$WORKDI R$\ out put \ out put swrm | i nks. xml </ out put Ti meSeri esFi | e>

<out put Ti meSeri esFi | e>$WORKDI R$\ out put \ out put swrm nodes. xm </ out put Ti meSeri esFi | e>

<properties>

<string key="swmm.input_file" val ue="$WORKDI R$/ nodel / SWC. i np"/ >
<string key="swnmreport_file" val ue="$WORKDI R$/ nodel / SWC.rpt"/>

</ properties>

</ Run>

SWMM post-adapter

The SWMM post-adapter converts the native model output to pi-xml files to be imported by Delft-FEWS.
Usage: SWMMPostAdapter <PI XML run file pathname relative to current working directory>

Class name: nl.deltares.fews.swmm.SwmmPostAdapter
Properties

SWMM_report_file (requir = Pathname of SWMM report file (*.rpt) to update. This should be either an absolute path or a path relative to the
- - ed) workDir specified in the netcdf run file.

Notes for users

® For all files that are written by this adapter, if the file to be written already exists, then it will be overwritten.
® This program can process timeseries output data per catchment, node or link model entity, and requires that each model entity has a unique ID,
regardless of it's entity type.
® The General adapter must be configured using the exportPlaceholderFile option, to provide a template file for each timeseries output file listed
in the PI XML run file. These files will be overwrittten with actual model output after each model run.
®* The SWMM output report must be properly configured to contain the required output time series (see the SWMM5 user manual section 8.2)
® This program assumes that the SWMM model configuration uses the same time zone as given in the PI XML run file.
® The working directory (workDir) defined in the PI XML run file is the directory where the SWMM model will be run, the SWMM report files is
expected to be found in this directory.
® This program writes log messages to a log file called "swmm_post_adapter_log.txt" in the workDir specified in the PI XML run file.
® This program uses the information in the specified Pl XML run file as input and uses this information to perform the following actions:
1. Scan the report file for log messages (Error or Warning) and transfer these to the post-adapter log file in FEWS format.
2. Convert output scalar time series per configured location and parameter as follows:
For each of the timeseries headers in the configured 'placeholder’ PI XML file listed in the run file, the location ID and parameter ID are
used
The report file is scanned to find the timeseries ouput for the requested location, and the column for the requested parameter to parse
the timeserie output
The 'template’ P XML file generated by the General adapter is overwritten by the timeseries output data.

System requirements

® This program needs Java version 11 or higher.
® This program needs the following Java libraries:
© commons-httpclient-3.0.1.jar
© Delft_FEWS.jar
o Delft_Util.jar
© log4j-1.2.14.jar



netcdf-4.2.jar
slf4j-api-1.5.6.jar
slf4j-log4j12-1.5.6.jar
TimeSeriesImport.jar

O O O O

GeneralAdapterRun Example Configuration

The following gives an example of how to set up the GeneralAdapterRun file for SWMM in FEWS using the SWMM model pre and post-adapters. The
GeneralAdapterRun file follows the general structure as described here.

General

In this section general information regarding the module such as version number, file directories, missing values, and time zone information can be
specified.

general

<general >
<r oot Di r >$REG ON_HOVES$/ Modul es/ swm $M NE$</root Di r >
<wor kDi r >%R00T_DI R% nodel </ wor kDi r >
<export Di r >%R00T_DI R% i nput </ exportDir>
<export Dat aSet Di r >%R00T_DI R% nodel </ export Dat aSet Di r >
<export | dMap>l dExpor t SWMVK/ export | dMap>
<i nport Di r >%R00T_DI R% out put </ i nport Di r >
<i nmport | dMap>I dl npor t SWMVK/ i npor t | dVap>
<dunpFi | eDi r >$GA_DUMPFI LEDI R$</ dunpFi | eDi r >
<dunpDi r >%R0O0T_DI R%/ dunpDbi r >
<di agnost i cFi | e>%R00T_DI R% pi Di agnosti c. xm </ di agnosti cFi | e>
<m ssVal >-99</ m ssVal >
<convert Dat unmt r ue</ convert Dat un»
<ti meZone>
<ti meZoneOf f set >+10: 00</ ti meZoneOf f set >
</ti meZone>
</ general >

Start-up activities

It may be useful to clear the model working directory of any previous runs before starting a new run.

startUpActivities

<startUpActivities>
<purgeActivity>
<filter>%00T_DlI RMinput/*.*</filter>
</ purgeActivity>
<purgeActivity>
<filter>%00T_Dl RY out put/*.*</filter>
</ purgeActivity>
<purgeActivity>
<filter>%00T_Dl R¥% nodel / *.*</filter>
</ purgeActivity>
</startUpActivities>

Export activities
In this section the data to be exported from FEWS as input to the module is specified. Data to export to SWMM generally includes:

® |nput timeseries data (i.e. rainfall, flow, water levels, evaporation)
® Run file (i.e start and end time for simulation)

The run file contains information regarding the input file names, start and stop times, and time step. Additional properties can be passed using the run file
as listed above under Properties.

exportActivities

<exportActivities>
<export Ti meSeri esActivity>
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<exportFil e>rain.xm </ exportFil e>
<tineSeri esSet s>
<ti meSeri esSet >
<nodul el nst ancel d>$SWWM MODEL$SWWMPr ocess</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>P. obs</ paranet er | d>
<l ocationSet|d>stations.P. $M NE$</| ocati onSet | d>
<timeSeriesType>sinul ated historical </tineSeriesType>
<ti neStep i d="day_AEST"/>
<rel ativeViewPeriod unit="day" start="-366" end="0" startOverrul abl e="true"/>
<readWiteMde>add ori gi nal s</readWiteMde>
</tineSeriesSet >
</tinmeSeriesSets>
</ export Ti neSeri esActivity>
<export Ti meSeri esActivity>
<export Fi | e>evaporati on. xm </ exportFil e>
<tinmeSeri esSet s>
<tinmeSeri esSet >
<nodul el nst ancel d>$SWWM_MODEL$SWWMVPr ocess</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>E. pot </ par anet er | d>
<l ocationSet | d>stations. P. $M NE$</ | ocati onSet | d>
<ti meSeri esType>si nul ated historical </tinmeSeriesType>
<timeStep id="day_AEST"/>
<rel ativeVi ewPeriod unit="day" start="-366" end="0" startOverrul able="true"/>
<readWiteMde>add ori gi nal s</readWiteMde>
</tineSeriesSet >
</tinmeSeri esSets>
</ export Ti meSeri esActivity>
<export Ti meSeri esActivity>
<exportFil e>l evel . xm </ exportFil e>
<tinmeSeriesSet s>
<tineSeriesSet >
<nodul el nst ancel d>$SWWM _MODEL$SWWMPr ocess</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>H. obs</ par anet er | d>
<l ocationSet|d>stations.n .$M NES$. H</ | ocati onSet | d>
<timeSeriesType>sinul ated historical </tineSeriesType>
<timeStep i d="nonth_AEST"/>
<rel ativeViewPeriod unit="day" start="-366" end="0" startOverrul abl e="true"/>
<readWiteMde>add ori gi nal s</readWiteMde>
</tineSeriesSet>
</tinmeSeriesSets>
</ exportTi meSeri esActivity>
<export Ti meSeri esActivity>
<export Fil e>f| ow. xm </ exportFil e>
<tineSeri esSet s>
<timeSeri esSet >
<nmodul el nst ancel d>$SWWM_MODEL$SWWMPr ocess</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er| d>Q m </ par anet er | d>
<l ocationSetld>stations.m.$M NE$. Q</| ocati onSet | d>
<ti meSeri esType>si nul ated historical </tinmeSeriesType>
<timeStep id="day_AEST"/>
<rel ativeViewPeriod unit="day" start="-366" end="0" startOverrul abl e="true"/>
<readWiteMde>add ori gi nal s</readWiteMde>
</tinmeSeriesSet >
</tinmeSeriesSets>
</ export Ti meSeri esActivity>
<export Dat aSet Acti vity>
<modul el nst ancel d>$MODULE_| NSTANCE | D$</ nodul el nst ancel d>
</ export Dat aSet Acti vity>
<export RunFi | eActivity>
<export Fil e>runi nfo.xm </ exportFil e>
<properties>
<string key="swmm.input_file" val ue="%00T_DI R¥% nodel / $SWWM | NP_FI LE$"/ >
<string key="swnmreport_file" val ue="%00T_DI R¥% nodel / $SWWM _RPT_FI LE$"/ >
</ properties>
</ export RunFi | eActivity>
</ exportActivities>



Execute activities

This section calls the SWMM pre and post-adapters as well as the SWMM executable. Note: the run file must be passed as an argument to the SWMM pre
and post-adapters.

executeActivities

<execut eActivities>
<execut eActivitys>
<descri pti on>Run SWWM pr e</ descri pti on>
<command>
<cl assNane>nl . del t ar es. f ews. swnm SwmPr eAdapt er </ cl assNane>
<bi nDi r >$SWWM BI N$</ bi nDi r >
<nodul eDat aSet Nanme>Updat eSof t war e SWMVK/ nodul eDat aSet Nane>
</ command>
<ar gunent s>
<ar gunent >%R00T_DI R¥% i nput / r uni nf o. xm </ ar gunent >
</ ar gunment s>
<l ogFi | e>
<fil e>9%ROO0OT_DI R% i nput/ swrm pre_adapter_|l og. txt</file>
<i nfoLi nePattern>* | NFO *</infoLi nePattern>
<war ni ngLi nePat t er n>* WARNI NG * </ war ni ngLi nePatt er n>
<errorLinePattern> ERROR *</errorlLinePattern>
</l ogFi |l e>
<t i meQut >3600000</ti meCut >
<i gnor eDi agnosti cs>true</i gnor eDi agnosti cs>
</ execut eActi vity>
<execut eActivity>
<descri pti on>Run SWM\K/ descri pti on>
<command>
<execut abl e>$SWWM BI N$/ swmb. exe</ execut abl e>
</ command>
<ar gunent s>
<ar gunent >%R00T_DI R% nodel / $SWWM_| NP_FI LE$</ ar gunent >
<ar gunent >%R00T_DI R% nodel / $SWWM_RPT_FI LE$</ ar gunent >
</ ar gunent s>
<t i meCut >3600000</ ti meQut >
<i gnor eDi agnosti cs>true</i gnor eDi agnosti cs>
</ execut eActi vity>
<execut eActivity>
<descri pti on>Run SWWM post </ descri pti on>
<command>
<cl assNane>nl . del t ar es. f ews. swmm SwnmPost Adapt er </ cl assNane>
<bi nDi r >$SWWM BI N$</ bi nDi r >
</ command>
<ar gunent s>
<ar gunent >%R00T_DI R% i nput / r uni nf o. xm </ ar gunent >
</ ar gunent s>
<l ogFi | e>
<fil e>%R00T_Dl RY i nput / swrm post _adapter_| og. txt</fil e>
<i nfoLi nePattern>* | NFO *</infoLinePattern>
<war ni ngLi nePatt er n>* WARNI NG *</war ni ngLi nePat t er n>
<errorlLinePattern>* ERROR *</errorLinePattern>
</l ogFil e>
<t i meCut >3600000</ti meCut >
<i gnor eDi agnosti cs>true</i gnoreDi agnosti cs>
</ execut eActi vity>
</ execut eActivities>

Import activities
In this section the data to be imported into FEWS as output from the module is specified. Data to import from SWMM generally includes:

® Qutput timeseries data (water levels, flows)



importActivities

<inmportActivities>
<i nmport Ti neSeri esActivity>
<export Pl acehol der Fi | e>t rue</ export Pl acehol der Fi | e>
<i mport Fi | e>out put swrm | i nks. xm </ i nport Fi | e>
<tinmeSeriesSet s>
<ti meSeri esSet >
<nmodul el nst ancel d>$MODULE_| NSTANCE_| D$</ nodul el nst ancel d>
<val ueType>scal ar </ val ueType>
<par anet er | d>Q gw</ par anet er | d>
<l ocationSetld>stations.m.$M NE$. H</| ocati onSet | d>
<tinmeSeriesType>si nul ated historical </tineSeriesType>
<timeStep id="day_AEST"/>
<readWiteMde>add ori gi nal s</readWiteMbde>
</tinmeSeriesSet >
</tinmeSeriesSet s>
</inportTi neSeri esActivity>
</inportActivities>

Pl XML Run file example

Typically, the general adapter needs to export only one PI XML run file for use by both adapters, as in the below example:

runinfo.xml

<Run xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_.Schema- i nst ance" xm ns="http://ww. w del ft.nl/fews/Pl" xsi:
schenalLocati on="http://ww. w del ft.nl/fews/Pl http://fews.w del ft.nl/schemas/versionl. 0/ pi -schemas/ pi _run. xsd"
version="1.5">

<ti meZone>10. 0</ti neZone>

<startDat eTi me date="2019-05-01" time="00:00: 00"/ >

<endDat eTi ne dat e="2020- 05-01" ti me="00: 00: 00"/ >

<time0 date="2020-05-01" tine="00: 00: 00"/ >

<l ast Observati onDat eTi ne dat e="2020- 05- 01" ti ne="00: 00: 00"/ >

<wor kDi r >D: \ FEW\ REG ONHOVE\ Mbdul es\ swm nodel </ wor kDi r >

<i nput Ti meSeri esFi | e>D: \ FEWS\ REG ONHOVE\ Modul es\ swrm i nput\ rai n. xm </ i nput Ti neSeri esFi | e>

<i nput Ti neSeri esFi | e>D: \ FEWS\ REG ONHOVE\ Modul es\ swmi i nput \ evapor ati on. xm </ i nput Ti neSeri esFi | e>

<i nput Ti meSeri esFi | e>D: \ FEWS\ REG ONHOVE\ Modul es\ swrm i nput\ | evel . xnl </ i nput Ti meSeri esFi | e>

<i nput Ti meSeri esFi | e>D: \ FEWS\ REG ONHOVE\ Modul es\ swrm i nput\ f | ow. xm </ i nput Ti neSeri esFi | e>

<out put Di agnosti cFi | e>D: \ FEWS\ REG ONHOVE\ Mbdul es\ swm pi Di agnosti c. xml </ out put Di agnosti cFi |l e>

<out put Ti meSeri esFi | e>D: \ FEWS\ REG ONHOVE\ Mbdul es\ swm out put \ out put swnm | i nks. xml </ out put Ti neSeri esFi | e>

<properties>

<string key="swmm.input_file" val ue="$WORKDI R$/ nodel / SWC. i np"/ >
<string key="swmmreport_file" val ue="$WORKDI R$/ nodel / SWC.rpt"/>

</ properties>

</ Run></start UpActivities>

Please note that the <outputDiagnosticFile> element is required, even though it is not actually used in this configuration.
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