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Delft-FEWS — Improving the link with GIS

New features & enhancements in Delft-FEWS 2022.02

Video and voice-over by: Matthijs Lemans L"
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Content

Why improve the link between Delft-FEWS and GIS?
» Overview of current shapefile generation and dissemination functionality of Delft-FEWS

« Enhancements to Delft-FEWS related to shapefiles:
— Create high-resolution flood extent shapefiles using DEM/CTA files
— Produce flood extents (shapefile) for custom areas (polygons)
— Clean up/simplify flood extent shapefiles using custom python script
— Import/export shapefiles, including attributes
— Upload shapefiles to ArcGIS Online, including metadata
— Web Feature Service (for 2023.01)
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Why improve the link between Delft-FEWS and GIS?

To help mitigate the impacts of flooding, emergency

services benefit from accurate real-time flood
inundation maps to support decision-making
before, during, and after flood events.

Emergency services are very much GIlS-oriented
(shapefile/vector), allowing them to integrate and
analyse critical exposure data such as:

— Population and business information
— Roads and supply chains
— Infrastructure and buildings

To address these use cases, Delft-FEWS has

expanded in 2022.02 to disseminate flood maps in
GIS-compatible formats (shapefiles).
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Why improve the link between Delft-FEWS and GIS?

Delft-FEWS
« Shapefiles

 Grids
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Dissemination of grids and shapefiles

« GIS
(shapefiles)
« OpenDAP

(gridded data in netcdf files)

* Delft-FEWS API
(WMS-T, png and REST, scalar)
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Previous set-up
early 2022
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Delft-FEWS WMS
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: Shapefile 1 shapefile_upload.py (GA)
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Shapefile
- attribute table
- metadata added

Feature Layer
- attribute table
- metadata
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Delft-FEWS

Current set-up

Delft-FEWS WMS early 2023

»

Delft-FEWS WFS (EEWS-27610, still in development)

Flood depth grid
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- Clip to subareas (FEWS-28104)

- Use high — resolution dem/cta files (FEWS-27627)

-l grid2shp export importShapeFileActivity
Improved
shapefile import

- metadata

* shapefile_upload.py (G/IA\) .

Aggregated Feature Layer : 9
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https://issuetracker.deltares.nl/browse/FEWS-26527
https://issuetracker.deltares.nl/browse/FEWS-27968
https://issuetracker.deltares.nl/browse/FEWS-27610

Use high-resolution DEM to improve flood map

« Since 2022.02 the GridToPolygons transformation supports DEM/CTA layers

« This means the high-resolution water depth is calculated by subtracting high-resolution elevation

(at a specified zoom level) from the water level grid

« The grid is first converted to a high-resolution grid based on the resolution of the DEM/CTA layer.
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N Y - o gk 8 L o [ L : L7 Momaj

| A ] .-L_ s / ; - -’ Q Baypﬂzﬁ:me /‘ X -' Q Bay Marine

5 ] el B 9 ) =
Original resolution ’b"' L AN T &
based on model) L E R 07
( Al e, € e i
- =7 A >

" L R |
5 Forecast time: Tue 22-11%2
- - -
1%

e
" L
N Lt
- l‘," - R
Al : =
Forecast time: Tue 22-11-%2- :00:00 GMT
. - Sl v
5D 5

:00:00 GMT
km 10 20 30 40 L] sh Time: Tue 22-11- 2 I. :00:00 évMT “Time: Tue 22-11x 2 12:00:00 GMT
— — . © OpenStreetMap contributors — - " & OpenStreetMap contributors
Region03 SFINCS Forecast: 21:25 Tue 22-11-2022 12:00:00 GMT Curren t Region03 SFINCS Forecast: 21:25 Tue 22-11-2022 12:00:00 GMT Curren t

Deltares

New resolution

| (based on DEM)

Delft-FEWS 2022.02 New Features

10



Use high-resolution DEM to improve flood map

« The new options are localDatumCoverageTileArchiveFile and zoomLevel.

« The grid is first converted to a temporary grid that matches the configured zoom level. Every grid cell in
this temporary grid contains the height from the cta and the global water level from the original grid.

« Abilinear interpolation is applied to the global water level of the original grid. This is the same as in the

spatial display.

<transformation id="gridToPolygon_cta"=

<interpolationSpatial=

=gridToPolygons=>

<inputVariablex

. <variableld>reg_grid_max_H</variableld=

=finputVarable=

<polygonValue>0.1</polygonValue>=

<areaCflnterestLocationld=5LO0P LOCATION ID% clipper</areaCfinterestlocationld=
<localDatumCoverageTileArchiveFile>3CTA_FOLDERS/topebathy_all_regions._cta</localDatumCoverageTileArchiveFile=
zzoomlLevel=$CTA_FOOMLEVEL$</zoomlLevel=

<outputVariable=

. <variableld>polygon_cta</variableld=

=/outputVarable>

<f/gridToPolygons=

</interpolationSpatial=

<ftransformation=

Wiki: https://publicwiki.deltares.nl/display/FEWSDOC/Grid+to+Polygons
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https://publicwiki.deltares.nl/display/FEWSDOC/Grid+to+Polygons

Output shapefiles for custom regions

In the same gridToPolygon transformation, one can use the areaOfInterestLocationld option to output
shapefiles to smaller regions of interest, like flood watch areas.

<transformation id="gridToPolygon_cta"=

<interpolationSpatial=

=gridToPolygons=>

<inputVariablex

. <variableld>reg_grid_max_H</variableld=

=finputVarable=

<polygonValue>0.1</polygonValue>=

|=areaOfinterestLocationld=3L0O0P LOCATION 1D% clipper</areaOfinterestlocationld= |
<localDatumCoverageTileArchiveFile>3CTA_FOLDERS/topebathy_all_regions._cta</localDatumCoverageTileArchiveFile=
<zoomLevel=3CTA_ZOOMLEVELS</zoomLevel=

<outputVariable=

. <variableld>polygon_cta</variableld=

=/outputVarable>

<f/gridToPolygons=

</interpolationSpatial=

<ftransformation=

Wiki: https://publicwiki.deltares.nl/display/FEWSDOC/Grid+to+Polygons
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https://publicwiki.deltares.nl/display/FEWSDOC/Grid+to+Polygons

Add attributes to exported shapefile

The grid2shp export type now supports custom attributes (dbf-columns). This metadata is used for GIS
users to select and filter the desired features from the shapefile.

<export>

<general>

<exportType=grid2shp</exportType>
<folder=5EXPORT_FOLDER$\Flifs\SMODELS\WSCATCHMENTS_SFORECAST_TYPES\orig\</folder=
<exportFileMame=

¢ <name>$MODELS_$CATCHMENTS_SFORECAST_TYPES_PoC_orig</name>
<fexportFileNames>

<exportMissingValue=-999</exportMissingValue>

<geoDatum=WGS 1984</geoDatum:

</general=
<metadata>
<customAttributes>

<string key="model_type" value="$MODEL5"/>>
<string key="model_reg" value="@REGION_DESCRIPTION@"/=
<string key="model_id" value="@MODEL_NUM@"/=
<string key="model|_name" value="$CATCHMENTS"/>
<string key="issue_freq" value="$ISSUE_FREQS$"/>
<string key="t_issue" value="%CURRENT_TIME{yyyy-MM-dd HH:mm:ss z)%"/>

<string ke ariable” value="3PARAM_DESCRIPTIONE"/=

<string key="prod_type" value="§FORECAST_TYPES"/>

<string key="t_start" value="%TIME_ZERO(yyyy-MM-dd HH:mm:ss z)%"/=

<string key="t_end" value="%FORECAST_END_TIME(yyyy-MM-dd HH:mm:ss z)%"/=

<string key="t_length" value="§FC_LENGTH_DAYSS days"/=

<string key="bom_region” value="@BOM_REGIONS@"/>

<string ke urrent” value="1"/>

<string ke xpired” value="0"/>

<string key="remarks" value="This shapefile is produced by a pilot forecasting system and should not be used for decision-making in an operational setting. /=
TUSTOMATIDUES

</metadata>
<timeSeriesSet>
<modulelnstanceld=§CATCHMENTS_SMODELS_PolygonClip_SFORECAST_TYPES=</modulelnstanceld:
<valueType=polygon<ivalueType=
<parameterld=D.sim_fcst</parameterld>
<qualifierld=Max=/qualifierld=
=qualifierld=cta=</qualifierld=>
<locationld=5MODELS.SCATCHMENTS.polygon=/locationld=
<timeSenesType=simulated forecasting<ftimeSeresType>
<timeStep unit="nonequidistant"/>
<relativeViewPeriod unit="day" start="0" startOverrulable="true" end="0" endCverrulable="true"/=
<readWWriteMode=read only=</readWriteMode:
<ftimeSeriesSet=
</export>

Wiki: https://publicwiki.deltares.nl/display/FEWSDOC/Grid+to+ESRI+Shapefile+Export
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https://publicwiki.deltares.nl/display/FEWSDOC/Grid+to+ESRI+Shapefile+Export

Python script — clean shapefile

« Shapefiles generated by Delft-FEWS can benefit from some geoprocessing (to
simplify the shapefile) that is not (yet) available in Delft-FEWS.

 However, Delft-FEWS can launch a Python script (available upon request) that does
the following cleaning functions:
1. Deletes small puddles using area threshold
2. Fills small holes using area threshold
3. Reduces number of vertices using distance tolerance

Deltares
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Python script — clean shapefile — input parameters

Inputs/variables (to be read via .xml run file as exported by the General Adapter):
« file_path_in = Path to shapefile that will be processed
« file_path_out = Where to save processed shapefile

« area_min_puddle_sgm = Puddle min area threshold (square meters)
— Default value: 100,000 m (10 ha)

« area_min_hole_sgm = Hole min area threshold (square meters)
— Default value: 100,000 m (10 ha)

» tolerance_m = Generalize tolerance (meters)
— Default value: 10 m

 epsg_code = numerical EPSG code of projected coordinate system)

Deltares
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Python script — clean shapefile — example

Original:
1.49 MB
1175 polygons

Puddles removed:
1.31 MB
625 polygons

... and simplified vertices:
0.64 MB
625 polygons

Newcastle, Oct 6, 2022
SFINCS region 2

min area = 10 ha
vertice tolerance = 10 m

Always water

ariginal flood extent

1
land

flood extent, with puddles removed
(|

v with simplified vertices

Fewer - -
vertices

Delft-FEWS 2022.02 New Features
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Importing shapefiles into Delft-FEWS (improved)

The General Adapter ImportShapeFile activity can now import the shapefile attributes as time series
properties. These properties can be used by the upcoming WFS service to filter the polygons.

<importActivities=
<importShapeFileActivity=
<shapeFilelmportDir=3CATCHMENTS_SFORECAST_TYPES</shapeFilelmportDir=
<gecDatum>=WGS 1984 </geaDatum=
<charset=50-8859-1</charset=

SNaper NEATIOULE alToIEld— Madel_Type  Properyr.ey— model_type 1
<shapeFileAttribute attributeld="model_reg” propertykey="model_reg"/=
<shapeFileAttribute attributeld="model_id" propertyKey="model_id"/=
<shapeFileAttribute attributeld="model_name" propertykey="model_name"/=
<shapeFileAttribute attributeld="issue_freq"” propertykey="issue_freq"/=
<shapeFileAttribute attributeld="t_issue" propertykKey="t_issue"/=>
<shapeFileAttribute attributeld="t_step_int" propertyKey="t_step_int"/>
<shapeFileAttribute attributeld="variable" propertykey="variable"/=
<shapeFileAttribute attributeld="prod_type" propertykey="prod_type"/>
<shapeFileAttribute attributeld="t_start” propertyKey="t_start"/>
<shapeFileAttribute attributeld="t_end” propertykey="t_and"/=
<shapeFileAttribute attributeld="t_length” propertykey="t_length"/=
<shapeFileAttribute attributeld="bom_region" propertyley="bom_region"/>
<shapeFileAttribute attributeld="current” propertyKey="current"/=
<shapeFileAttribute attributeld="expired” propertykey="expired"/>
=shapeFileAttribute attributeld="remarks"” propertvkey="remarks"/>
<timeSeriesSet=
<modulelnstanceld=3MODULE_INSTAMCE_1D%</modulelnstanceld=
<valueType=polygon<fvalueType=
<parameterld=D._sim fcst</parameterld=
<gualifierld=Max</qualifierld=
<qualifierld=cta</qualifierld=
<qualifierld=clean=/qualifierld=
<locationld=SFINCS SCATCHMENTS. polygon</locationld=
<timeSeriesType=simulated forecasting</timeSeriesType:=
<timeStep unit="nonequidistant"/= —_—
<readWriteMode>add originals</read\W/riteMode> TP
<ftimeSeriesSet= Wl kl .
</fimportShapeFileActivity=

<fimportActiities> https://publicwiki.deltares.nl/display/FEWSDOC/05+General+Adapter+Module 17
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Upload shapefiles to ArcGIS Online

» Upload shapefiles produced by Delft-FEWS to
ArcGIS Online using custom python script.

« Upload as feature layer in ArcGIS Online, including
metadata.

« Metadata provided to python script via
<exportRunFileActivity> in a Delft-FEWS General

ArcGIS

SFINCS_AAC_QLD_FL0O35_Forecast_ PoC ~#

Overview ¥

Open in Map ’
Viewer )

Adapter.

<exportRunFileActivity=
<exportFile=%WORK_DIR%\shapefile_upload xml</exportFile:

f Edit t nail
Area of inundation for Forecast run with #° Edit
start time = 2023-03-08 12:00:00 AM GMT for ‘ Open in Scene Viewer ‘
AAC_QLD_FLO35 using SFINCS.
P . . . Open in ArcGIS
¥ Feature Layer (hosted) by Deltares_Publish —pen in Arels
Desktop ~
ltem create Aar 2023
% Add to Faverites ltem up 8Mar 2023 View count: 3 Bublish
. . # Edit Create Vi Layer
Description o

Polygon shapefile for the AAC_QLD_FL0O35 catchment depicting areas that are
flooded at any point during the SFINCS Forecast run with TO = 2023-03-08
12:00:00 AM GMT, start time = 2023-03-08 12:00:00 AM GMT, and a forecast
length of 5 days. This shapefile was uploaded at 2023-03-08 11:51:35 AM
GMT.

<properties:

<gtring key="url" value="3ARCGIS_ONLINE_URLS"/=
<string key="file_path” value="$EXPORT_FOLDERF\FIifs\iMODELF\FCATCHMENTS_$FORECAST_TYPEFSMODELS_SCATCHMENTY
<string key="update_metadata” value="True"/=

=string key="field_mapping" value="%WORK_DIR%:'field_mapping.csv"(>

<string key="field_formatting" value="%WORK_DIR%\ield formatting.csv"(=

<string key="date validation_field" value="%START DATE_ TIME(formatid_metadata)¥"/=

=string key="delete_existing_upload” value="True"/>

Layers

SFINCS_AAC_QLD_FL0O35_Farecast_PaC

Folygon layer

=string key="share_groups” value="3ARCGIS_OMNLINE_SHARE_GROUPSS"/>

<string key="senice_title" value="$MODEL%_$CATCHMENTS_$FORECAST_TYPES$_FoC"/>
<string key="semnice_snippet” value="Area of inundation for 3FORECAST TYPES run with start time = %TIMEQ({formatid_metadata)% fd
<string key="semnice_description” value="Polygon shapefile for the SCATCHMEMNTS catchment depicting areas that are flooded at any p
EQ(formatid_metadata)%, start time = %START _DATE_TIME(formatid_metadata)%, and a forecast length of 3FC_LENGTH_DAYS3 days. This

Terms of Use

This shapefile is produced by a pilot forecasting system and should not be

used for decision-making in an operational setting.

Z# Edit

«string key="senice_terms_of_use" value="§TERMS_OF USES"/>

<string key="senice_credits” value="§SERVICE_CREDITS}"/>

<string key="semnice_tags" value="FIiFS"/>

<string key="destination_item_id" value="3ARCGIS_ONLINE_DESTIMNATION_[TEM_ID$"/=
</properties:=

<lexportRunFileActivity=

Update Data ~

‘ Export Data v ‘

Share

Details

Source: Feature Service

Delft-FEWS 2022.02 New Features
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Upload shapefiles to ArcGIS Online

» Python script can also — ol
append/overwrite o L
features In an eXIStIng el PO SR T o 1 TR i I I‘!.{.‘ifﬁ:,‘;?!r'
feature layer., g 2

« Result: One feature layer
in ArcGIS Online which
contains the latest flood
extents.

Vo
!vi

o 2 Mobo Screenshot of Map Viewer in ArcGIS Online

Flood Inundation Forecasting System FIliFS (PoC - not to be used for decision-making in an operational setting.)

A R ID f D
[ ] Murray River 6 SFINCS AAC_QLD_FL032
=) Mary River 12 SFINCS \AC_NT_FL0OO5
[ ] Adelaide River below Ade 12 SFINCS AC_NT_FLOO7
=] SFINCS \C_NT_FLO0B_12
=] SFINCS \C_NT_FLO14
o SFINCS AC_NT_FLO13
[ SFINCS \C_NT_FLO19
03
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WES requirements — available in 2023.01

A new WFS web service endpoint, in analogy with the existing Delft-FEWS WMS service

OGC WEFS 2.0 compliant, taking the WFS document as design guide, no certification required.
Simple WFS conformance class (GetCapabilities, DescribeFeatureType, ListStoredQueries,
DescribeStoredQueries, GetFeature operation with only the StoredQuery action) using only NVP GET
operations (Name Value Pair arguments on url)

GML and GeoJSON output as provided by org.geotools library (which is used also by GeoServer)
Support for polygon features

Support for WGS84 lat-lon and WebMercator projection

Vendor specific parameters (when applicable) implemented similarly to the Delft-FEWS WMS service
Configuration of available features to request through the Delft-FEWS grid display.

In other words, WFS allows for requesting features (filtered by properties) to be retrieved from
layers that have been configured in the relevant gridPlots of the Delft-FEWS grid display.

A test page is required, similar to the WMS

Deltares
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WES requirements — available in 2023.01

« First draft of GetCapabilities class is complete
« GetCapabilities can be read into ArcGIS Pro

« Additional classes are in progress (i.e. data still
needs to be connected to the layers show in the
screenshot)
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Contact

A  www.delft-fews.com ¥ @DelftFEWS in linkedin.com/company/deltares

= fews-pm@deltares.nl @ @deltares f facebook.com/deltaresNL



http://www.delft-fews.com/

