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1. Management summary

The most important accomplishments in the firstrye the SUDPLAN Wuppertal pilot
development refer to preparatory work that is cotew with the model component, i.e. the
software that is used to run simulations of surfageoff in the course of heavy stormwater
events.

Wuppertal has decided to use the software GeoCPhranler.com GmbH / Pecher AG as the
model component for the Wuppertal pilot. An arrangat has been made with the software
manufacturer whereby all SUDPLAN partners takingaative part in the development of the
Scenario Management System (SMS) are allowed t& with GeoCPM during the project. In
order to run simulations with GeoCPM you need ahsdgated high-resolution digital elevation
model for the area that your simulation covers.ilumdw two such models have been set up for
the catchment areas of the two streams ‘Varreskauk*Lintenbeck’.

After the Pilot Definition Plan (PDP) for version (D6.1.1), submitted in July 2010, the
definition of the pilot’s graphical user interfa@@Ul) has been pursued. This was done in the so
called “mockup-process”. Since the model compomexs not on hand at that time both the PDP
and the subsequent mockup-process concentratecheoruse cases that do not affect the
communication between the SMS and the model compokntil now four mockups of these
use cases have been compiled.

Meanwhile the software and the relevant data aedlable to start with the integration of the
model component and the visualisation of the resecause of this, the planned order of
implementation of use cases was changed and inefdaé “prioritisation” use case forseen in
D6.1.1 the implementation of the more importantcpess of the integration of the model
component and the visualisation of the results baliconducted before the prioritisation use case
of the Wuppertal pilot.

Since the release of the first version of the irdeggl SMS is not planned before M16 (April
2011) there are no fully implemented use casegubim results of WP3 (Scenario Management
System) and WP4 (Common Services) available yetveder, they will be described in the
forthcoming versions V2 and V3 of this document.
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2. Preparatory Work

To put it in a nutshell, the Wuppertal pilot is bdsupon two guiding ideas. The first is the
development of a tool that enables the respongilaeners to define and run simulations of
surface run-off in the course of heavy stormwatesnés and to visualise the results of these
‘modelling experiments’. The second idea is to abmisthe effect of climate change on the
future rainfall patterns by requesting the rainfidta that is input to the simulations from the
SUDPLAN Common Services.

All SUDPLAN pilots use external model components fthe execution of modelling
experiments, hence it is evident that one kindrepgratory work deals with the availability of
the model component and its interface (cf. 2.1se&ond kind of preparatory work targets the
availability of local rainfall data — the Commonrfees require this as input for the calculation
of downscaled future precipitation data (cf. 2.)e last kind of preparatory work is concerned
with the availability of other data that is nee@esdnput for the modelling experiments (cf. 2.3).

2.1. Model Component

It is an individual problem of the Wuppertal pild¢velopment that the City was not running an
appropriate model component for the simulation wfface run-off when the project started.
Even though the procurement of this software corepbris neither part of the SUDPLAN
project nor funded via SUDPLAN there is a strongeatelency: the implementation of the most
important use cases of the Wuppertal pilot depeodspletely on the availability of the model
component. Therefore it was crucial to have an@mpate software product available as soon as
possible.

211 Software Selection

In the third quarter 2010 the City of Wuppertal lieided to use the software GeoCPM by
tandler.com GmbH / Pecher AG as the model compome@ntthe Wuppertal pilot. It is a
component for ++SYSTEMS, a geographical informataystem (GIS) with subject-specific
modules for all aspects of the sewerage domaincéléncan easily be combined with the
module DYNA, that is already in use in Wuppertal foe weak-point analysis of the sewage
system (cf. Fig. 1). Since the software manufactiganterested in the SUDPLAN project, it
was easy to make an agreement whereupon all SUDRiakiders who take an active part in the
development of the SMS are permitted to use Geo@eihg the project.

Fig. 1 gives an impression of the workflow in a doned simulation of surface run-off using
both GeoCPM and the DYNA.
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Fig. 1:  combined application of GeoCPM and DYNA for sugaan-off simulation
(© tandler.com GmbH / Pecher AG)

2.1.2 Interface

Now that Wuppertal has come to a decision concgrtiia model component (cp. 2.1.1) the next
major activity in the Wuppertal pilot developmeniflvibe a workshop that brings together the
SUDPLAN partners who are in charge of the impleragom of the SMS (mainly CISMET and
DFKI) and the model component experts from tandéen GmbH / Pecher AG.

The main goal of this event will be the developmeait a clear specification of the
communication between the SUDPLAN SMS and GeoCPKe Workshop is currently in
planning stage. It will be scheduled for Janudfglruary 2011.

2.2. Local Climate Data

The Wuppertal pilot will use the two Common Sergia®ncerning precipitation that will be
established by SMHI to simulate intense short-temmfall under the predicted future climatic
conditions: ‘Urban downscaling’ and ‘Stormwater geator’ [SUDPLAN D4.1.1]. To use the

urban downscaling service it is necessary to pewidtorical high resolution precipitation data
for the area that your simulation covers.

Copyright © SUDPLAN Page 8 of 17



SubpPLAN Project; 247708 - SUDPLAN

2.2.1 Data Acquisition

The required rainfall data is available for two giaug stations in Wuppertal:

* Wastewater treatment plant ‘Buchenhofen’ in thetemespart of Wuppertal, keeping records
since January®11960, operated by Wupperverband

* Wastewater treatment plant ‘Schwelm’ close to th&tern boundary of Wuppertal, keeping
records since Novembef®1970, operated by Wupperverband

There are various other gauging stations in Wuphpebut they were put into operation much
later. Therefore the two stations with long-terroarels are considered to be the most valuable
input for the urban downscaling service.

Though the gauges are operated by the Wuppervenbaadpossible to access them via an
information system that belongs to the Wuppert&dtwerke (WSW), the municipal utility
that runs the sewage system on behalf of the €y uppertal. This information system is based
upon the software AquaZIS by the company aqua_@latoH, a tool for the management and
evaluation of time series data. Both Wupperverband WSW have agreed to provide the
required precipitation data for use in the SUDPL@MNject.

2.2.2 Data Structure and Exchange Formats

AquaZIS (cp. 2.2.1) allows the export of precipdatdata as both time series and IDF curves. It
supports a large variety of interchange formatg, VWK, ED-format, MD-format, SM-
format, LF-format, AQZ-ASCII, NASIM-format and UVefmat. Furthermore it is possible to
export the data in dBASE data base files (DBF-fajma

In 2010 the emphasis in the Wuppertal pilot develept was not on the use of the Common
Services. Hence the detailed specification of th&a dstructure that has to be provided for
uploading precipitation data to the Common Serviwesto be elaborated in 2011.

2.3.  Other Relevant Input Data

In the SUDPLAN Wuppertal pilot GeoCPM will be usiedcalculate the stormwater surface run-
off in model runs defined with the SMS. The mosnptex input parameter for such a model run
- besides the simulated precipitation data - isogtimised high-resolution digital elevation
model (DEM), the so-called ‘calculation model’. @M expects this in the form of a
triangulated irregular network (TIN). The laboutensive step in creating a calculation model is
to define all the relevant man-made break linee tike exterior walls of buildings (‘building
break lines’) and road kerbs or similar verticalistures (‘road kerb break lines’).

Meanwhile the modelling of the surface run-off dgriheavy stormwater events has been
introduced into the continuous planning process V@tippertal’'s sewer system, called
‘Generalentwasserungsplanung’ (General Drainageesfy). This is an important achievement,
because it implements the workflow the SUDPLAN SMHB be used in the future! At the
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moment the modelling work is carried out directlythwGeoCPM, without consideration of
climate change effects.

So far two calculation models have been set upigidontext:
+ for the catchment area of the stream 'Varresbec#''Atintenbeck’,

» for the catchment area of the stream 'Lintenbegi’ Fig. 2).

Fig. 2. flooded areas for the stream 'Lintenbeck’
(© Pecher AG)
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3. Pilot Design

The GUI specification for the use cases descrilmethé PDP was approached in its own so
called “mockup-process” that uses a blog to allogtepwise refinement of the user interface.
Until now the main input for this process was cdexgbiin a session in Wuppertal in May with

participants both from cismet and the City of Wupge The results of this process are
documented in subsection 3.1.

Since the required preconditions are fulfilled melie (cf. chapter 2) is was decided to
incorporate a first implementation of the model poment integration and the visualisation of
the results in Version 1 of the Wuppertal pilotthalgh this has not been covered by the
mockup-process so far. Subsection 3.2 discussag#sons for this change of plan.

3.1.  Graphical User Interface

The PDP for Version 1 of the SUDPLAN Wuppertal papecifies the following use cases:
* UC-611 Show Basin Information

* UC-612 Show Catchment Information

» UC-613 Visualise Objects in Map

* UC-614 Assess Basin Risk Level

* UC-615 Search Catchment/Basin

* UC-616 Prioritise Catchment Areas

» UC-617 Trace Prioritisation Changes

* UC-618 Print Information

* UC-619 Browse 3D Map

* UC-6110 Show Historic Precipitation

* UC-6111 Show Simulated Precipitation
* UC-6112 Generate Rain Fall Pattern

» UC-6113 Compare Precipitation data

* UC-6114 Model Surface Run-Off

At that time — submission date of the PDP was 9{5‘I32010 — the software component for the
simulation of surface run-off was not available yet 2.1.1). Hence both the PDP and the
subsequent mockup-process focused on the use d&s€41 up to UC-617 that do not affect
the communication between the SMS and the modepoasnt.

So far four mockups have been prepared:

« MD-WP6-1 Assess Basin Risk, referring to UC-611 and UC-844 his mockup illustrates
the selection of a natural topographical basirh@ spot’ that is likely to be flooded during a
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storm water event) in the 2D Map or in the Objeatalbgue and the process of editing the
risk levels of that basin (cf. Fig. 3 and 4). Tm$ormation is essential for the subsequent
prioritisation process.
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« MD-WP6-2 Visualise Objects in the map, referring to UC-623This mockup shows drag
and drop operations of basins and catchment areassthe Object Catalogue to the 2D Map

component and the display of basin-related infoionah the map (cf. Fig. 5).
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« MD-WP6-3 Prioritise Catchment Areas, referring to UC-61Z;-816 and UC-61A This
mockup (cf. Fig. 6) shows how the user views theirdd catchments and changes the
catchment prioritisation (the order in which theg dealt with in the planning process).
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Fig. 6: mockup that shows the results of the catchmentipisiation

« MD-VP-2 Basin and Catchment Visualisation, referring to-&1, UC-612 and UC-6114
=>» This mockup shows first ideas for the visualisated basin and catchment information
and the results of surface run-off simulationshia tontext of a DEM and a city model.

3.2. Modification of Use Cases

The use cases that are covered by the mockup-pgrotdsird and fourth quarter of 2010 (cf. 0)
have their business value, but they are not exaledycore of the Wuppertal pilot, since they
work on a quite low level of interaction. Both tBasin Risk Assessment and theCatchment Area
Prioritisation are likely to happen only a few times in the pracesf the
‘Generalentwédsserungsplanung’, maybe even onlytiome-for a certain basin or catchment
area.

Fortunately, the preconditions to start with théegmation of the model component and the
visualisation of the results have been fulfilledcs that time (cf. 2.1.1 and 2.3). Using the SMS
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to run simulations of surface run-off in the coucdéheavy stormwater events is undoubtedly a
highly interactive process that will be carried eateral times for each catchment area.

Therefore it was decided at the Norrkoping PMC ingefOctober 7-8, 2010) to implement a
first raw version of this use case as part of \Gerdi of the Wuppertal pilot.

4. Implemented Use Cases

Since the release of the first integrated versiath® SUDPLAN SMS is planned for M16 (April
2011) there are no fully implemented use casegyubm results of WP3 (Scenario Management
System) and WP4 (Common Services) available yetweder the description of the
implemented use cases will be the main contenbefdrthcoming versions V2 and V3 of this
document.

5. Conclusions

During this phase of the project mainly preparatwoyk concerning the software component for
the simulation of surface run-off and the requirgout data has been carried out. The software
GeoCPM has been selected as local model compdm@never this was an activity outside of
the project that was consequently not funded vi®BLAN. Since two calculation models for
catchment areas of streams in Wuppertal have betenpsin 2010 — an activity outside of the
project as well — a first implementation of the rmbdomponent integration and the visualisation
of the results will be introduced in the secondryaahe project.

The main work within the limits of the SUDPLAN peajt was the definition of 14 use cases for
the Wuppertal pilot, described in detail in the PB&cument, and the subsequent mockup-
process that uses a blog for a stepwise defintiatime user interface. Until now four mockups

have been prepared, referring to seven of the abmrgioned use cases. The local model
component integration has not been tackled in tbekomp-process so far, because the model
component was not available when the main pattiefwork was done.
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7. Glossary
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technical term | Explanation

AquaZlS software tool for the management and evialnaf time series data, produc
by the German company aqua_plan GmbH

AQZ-ASCII proprietary data format for precipitatiatata in the form of equidistant or
variable time series, defined by aqua_plan GmbH

Calculation a high-resolution digital elevation model in thenfoof a triangulated irregula

Model network (TIN) that is optimised for the calculatioh hydrodynamic surfac
run-off, therefore it comprises a detailed modeladif relevant man-mad
break lines like the exterior walls of buildingsdarmad kerbs

DYNA software component for ++SYSTEMS, used for simulation of hydrologid
surface run-off and hydrodynamic analysis of sewagtems (manufacture
tandler.com GmbH / Pecher AG)

ED-format proprietary data format for precipitatidata in the form of time variation
curves, used by software products of German compahyGmbH

ES-format standardised interchange data formgtrecipitation data (‘Einheitliche
Schnittstelle fir die Weitergabe von Regendateefinegd by ‘Deutscher
Verband fur Wasserwirtschaft und Kulturbau e.V. {UK)’

GeoCPM software component for ++SYSTEMS, usedHersimulation of
hydrodynamic surface run-off
(manufacturer: tandler.com GmbH / Pecher AG)

IDF curve Intensity-Duration-Frequency curve fanfall data — an IDF curve indicates
the rainfall intensity that will occur for a giveluration and return period

LF-format proprietary but widely-used data (inteange) format for precipitation data i
the form of equidistant time series, used by thHenswe ‘LWAFLUT’
(manufacturer: Hydrotec GmbH)

MD-format proprietary data format for precipitatidata in the form of equidistant time

series, used by software products of German compahyGmbH

NASIM-format

proprietary data format for precipitat data in the form of time series with ¢

minutes equidistance, used by the software ‘NASIManufacturer: Hydrotec

GmbH)

SM-format

proprietary but widely-used data (intenacbe) format for precipitation data i
the form of equidistant time series, used by thHesoe ‘Schmutzfracht-

simulationsmodell SMUSI' (manufacturer: Hessischasdesamt fur Umwelt
und Geologie)

—
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[72)

technical term | Explanation

++SYSTEMS | geographical information system with sgbjspecific modules for all aspect
of the sewerage domain (manufacturer: tandler.combi®/ Pecher AG)

UV-format proprietary but widely-used data (inteanlye) format for precipitation data i

the form of equidistant or variable time seriedijraa by German company
Hydrotec GmbH

—

8. Acronyms and Abbreviations

acronym/ Definition

abbreviation

DBF dBASE Data Base File

DEM Digital Elevation Model

GIS Geographical Information System

GUI Graphical User Interface

PDP Pilot Definition Plan

SMS Scenario Management System

TIN Triangulated Irregular Network

WSWwW Wuppertaler Stadtwerke (municipal utility)
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