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1. Management Summary

This document has been produced by the consortium of the European Project FP7-247708
Sustainable Urban Development Planner for Climate Change Adaptation (SUDPLAN). It is the
final report to describe the Integrated Scenario Management System. Due to the fact that the
deliverable D3.3.4 Integrated Scenario Management System Description depends on the results
of the D3.2.x - Product Implementation and D3.3.x - Integrated Scenario Management System
this report repeats several parts of these reports. Thus it is possible to gain a complete overview
on the integrated SMS. For detailed information we recommend to read the above mentioned
reports.

1.1. Purpose of this Document

This document is a brief report describing the core elements of the software developed in WP3
(Scenario Management System) of the SUDPLAN project. In contrast to the companion reports
of the deliverables D3.2.3- Product Implementation V3 and D3.3.3- Integrated Scenario
Management System V3 this report summarizes the final results of the Scenario Management
System as an integrated solution.

This document describes the features of the developed SMS software. However, it does not
serve as a detailed handbook. For detailed information regarding features and usage of the SMS
as well as the interaction, we recommend the prepared videos in the SUDPLAN video channel at
YouTube. The videos can be accessed via  the following link:
http://www.youtube.com/user/Sudplan. Moreover, we provide a SMS Video Tutorial in six parts,
which explains the basic controls of the SMS application. It can be watched on the SUDPLAN
WP3 Blog at http://sudplanwp3.cismet.de/?p=523". Finally, we offer various feature videos
available at the SUDPLAN web site (http://sudplan.eu/Results/WWorkshop/SUDPLAN-

workshop).

1.2. Intended Audience

This document targets all SUDPLAN partners and users of the SMS.

1.3. Summary and Structure of the Document
This document is divided into three main parts.

The first part consists of an introductory chapter that explains the role of the partners
involved in the work performed and explains the basic purpose of the Scenario Management
System. Furthermore, it highlights the relationship of the software deliverable to other tasks and
deliverables and explains the relations between the companion reports of D3.2.x and D3.3.x.

The second part of the report presents the overall architecture of the integrated SMS and
provides information on the individual Building Blocks of the Scenario Management System,
consisting of the SMS Framework, the Model as a Service Component and the Advanced
Visualisation Component.

! user: commission password: 9f4rJASG3rfd or contact martin.scholl@cismet.de to obtain login information
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The third part reports on the actual integration, testing and validation activities performed.
Thereby it presents the integration and testing environment as well as the seven use cases that
were implemented until now in order to validate the integrated SMS and its functionalities
against the needs and expectations of the users.

The validation use cases considered in the Integrated Scenario Management System were:

Visualise Climate Scenario Information on the European Scale (interaction with
Common Services)

Execute Rainfall Downscaling (interaction with Common Services)
Execute Air Quality Downscaling (interaction with Common Services)
Execute IDF Rainfall Downscaling (interaction with Common Services)
Local Data Upload

Local Model Integration (interaction with Model as Service Integration)
Time series visualisation & Comparison

3-D Visualisation Wizard

Visualisation of 3-D air quality data

3-D Animation of "Water-runoff"

Hydrology Downscaling

Emission Database Upload

Grid comparison

Data export

Rain event generation

The document closes with conclusions that can be used to gain an overview without
reading the entire document.

Furthermore, the documents provides an annex (Annex 2: Validation Use Case Screenshots
and Diagrams), which contains detailed interaction diagrams of the validation use cases as well
as the complete set of screenshots related to the actions the user has to perform in a specific use

case.
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1.4.

Abbreviations and Acronyms

Acronym Description

API Application Programming Interface
ASCII American Standard Code for Information Interchange
CLI Command-Line Interface
CS Common Services
CsO Combined Server Overflow
DEM Digital Elevation Model
DoW SUDPLAN Description of Work
DSS Decision Support Systems
GIS Geographic Information System
GUI Graphical User Interface
HYPE HYdrological Predictions for the Environment (Model)
ICT Information and Communication Technologies
10 Input & Output
ISO International Standardization Organisation
IST Information Society Technology
JWS Java Web Start
Oo&M Observation and Measurements (OGC specification of draft)
0GC Open Geospatial Consortium
Open Architecture and Spatial Data Infrastructure for Risk Management (FP6
ORCHESTRA integrated project)
SANY SANY Sensors Anywhere (FP6 integrated project)
SDK Software Development Kit
SOS Sensor Observation Service (OGC specification of draft)
SPS Sensor Planning Service (OGC specification of draft)
WEFS Web Feature Service
WMS Web Map Service

Copyright © SUDPLAN
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2. Introduction

The main objective of WP3 work is to develop an ‘easy-to-use web-based planning, prediction,
decision support and training tool, for the use in an urban context, based on a what-if scenario
execution environment’ (DoW).

The development work performed to provide the software was divided according to the
WP3 partner’s field of development expertise.

AIT

+ Model Integration
& Execution

cismet

» Core Product
(Plattform),

DFKI

+ Visualisation

SMHI

- Ul Development * WP3toPilot * User Interface « Model Expertise
. : support Development
« Extension Kit, o g : * \WP4 Proxy
+ Dev. Coordination REIOIABICE + Interaction (Viz.
: development Data Analysis)

*« WP3 Lead » Validation

Figure 1: WP3 Partner Roles

The current implementation results which were integrated into the Scenario Management
System are categorized as basic scenario management core functionality, model integration, and
visualisation. With respect to the WP3 partner’s responsibilities, the Scenario Management
System can be divided into the three distinct Building Blocks SMS Framework, Model as a
Service Integration, and Advanced Visualisation. These Building Blocks are briefly presented
in Chapter 3 Scenario Management System Overview. A more detailed description of the
Building Blocks can be found in the companion report to the deliverable D3.2.3 - Product
Implementation V3.

SMS
Framework

Scenario
Management
System

Model as
Service
Integration

Advanced
Visualisation

Figure 2: SMS Building Blocks
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The general software development process in SUDPLAN follows a three iteration spiral
development approach, in which we have now have reached the end of the third and final cycle.

Figure 3: SUDPLAN Spiral Approach

The results of the three cycles are given in the companion reports to the deliverables
D3.2.x - Product Implementation. Figure 4: Relations between Companion Reports shows the
general content and overlap of the companion reports of the software deliverables D3.2.x and
D3.3.x (x < 4) which are combined into this consolidated deliverable D.3.3.4 Integrated
Scenario Management System Description.

General Overview

Partner Roles
Tasks and Deliverables

D3.2.x D3.3.x

Companion Companion
Reports Reports

SMS Building Blocks

Integration Architecture
Validation Implementation

D3.3.4 Scenario Management System
SMS
Description

Achievements

Figure 4: Relations between Companion Reports

Several parts of the D3.2.x and D3.3.x companion reports are common to both deliverables
in order to be able to gain a complete overview on the SUDPLAN SMS without the need to read
both documents. The main difference between the two types of documents is that the D3.2.x
reports focus on architectural and implementation aspects of the individual SMS Building
Blocks, while the D3.3.x (x < 4) reports focus on the integrated solution as well as testing and
validation aspects.
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As can be seen in Figure 5: Dependencies in the Development Process, the implementation
of the SMS Building Blocks and their integration into the SMS is influenced by several activities
in the overall project.

/ Deliverables \

,_I‘E/// D5.1.i
. 01 N ————— D6.1.i
User Needs - L. 7 E

, Analysis g;::mtlon D7.1.i

e ° j\ L

- S - ps.Li
g \ ‘ T3.1
. Mockups - )

Requirements
Specification

—— D3.1.i

Requirements
Analysis

13.2 ‘

WP3 (& WP4)
Development

D3.2.i

ﬁ

Product Vision

§y 3

T3.3/T3.4 | Companion Reports

Figure 5: Dependencies in the Development Process

The developments of the SMS Building Blocks were performed in the Product
Implementation (T3.3) Tasks while embedding the individual components in the integrated SMS
took place in the Integration, Testing and Software Validation (T3.4) Task.

In the first year of SUDPLAN the developments were mainly driven by the Product
Conceptualisation (T2.2), the Product Prototyping (T3.2), and the Requirements Specification
(T3.1) tasks.

In the second year of SUDPLAN, the developments have not been influenced solely by
refined requirements (D3.1.2) and on-going mock-up activities but also the implemented features
of V2 have been selected on basis of the Pilot Application requirements laid out in the Pilot
Definition Plans V2 (D[5-8].1.2). In addition Y2 implementation and integration work could
already use the outcome of the Product Validation and Evaluation Task (T2.3) as shown in
Figure 6: Second Year Development. Thus, the findings of the first Validation and Evaluation
Report (D2.2.1) have been taken into account during the development and integration activities.
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Requirements
Analysis

Voo o~
- 4
1 ¢
[ p— )
'~/ -
Advanced
Visualisation

Modelas a
Service
Integration

Product Product | WP3(&WP4) L
Validation Vision Development

Figure 6: Second Year Development

, \
[ t
. Mockups
)
\ {

In the third year of SUDPLAN, the developments were mainly driven by the outcome of
the second Product Validation and Evaluation (D2.2.2) as well as the Pilot Definition Plans V3
(D[5-8].1.3).

Pilot Definition

Advanced
‘ Visualisation
Model as a

Service
Integration

Product Product WP3 (& WP4) e
Validation Vision Development

Figure 7: Third Year Development

The requirements and user needs analysis, as performed in the course of T3.1, are further
explained in the D3.1.2 - Requirement Specification V2.

The immediate results of the WP3 development process (T3.3 and T3.4) are a set of
distinct components, presented as SMS Building Blocks in detail in D3.2.3 - Product
Implementation V3, and the integrated SMS itself, presented in this document.
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3. Scenario Management System Overview

The Scenario Management System is the platform on which any SUDPLAN Application (or
SUDPLAN System) is built. It consists of the three distinct Building Blocks described briefly in
the sections 3.2 — 3.4 of this chapter. For a more detailed description of these Building Blocks
and a report on implementation activities please refer to the companion report to the deliverable
D3.2.3 - Product Implementation V3.

The SMS and can be seen as a generic integration platform that will be able to facilitate
climate change induced urban development planning in any city in Europe. The goal to provide a
universal, flexible and adaptable planning tool is supported by the separation of the SUDPLAN
System into several architectural layers as shown in Figure 8: SUDPLAN Layered Architecture.

* Stockholm Pilot
SUDPLAN Applications i
e CzechRegional Pilot

Scenario Management * SMSFramework

* Modelas a Service Integration

SyStem ¢ Advanced Visualisation
* WMS
Standard Services e
* WFS

¢ Rainfall Downscaling Service

Common Se rViceS o Air Quality Downscaling Service

¢ Hydrological Runoff Downscaling Service

* Maps
e Environmental Information

Sources VIS

e OtherSources

Figure 8: SUDPLAN Layered Architecture

The top-level layer, the SUDPLAN Application itself, is the result of an extension,
customisation and configuration of the underlying SMS. The SMS comes with everything
necessary to provide common scenario management tasks including data integration, model
management and execution, basic and advanced visualisation, and comparison of various
temporal and spatial data sets, etc. It therefore relies upon standard services for data access and
model management and thus greatly facilitates the task of integrating new models and data
sources. Consequently, the same mechanisms used for interfacing the SUDPLAN Common
Services with the SMS can be used for local model and data source integration.
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As shown in Figure 9: OGC Services Integration, several services specified by the Open
Geospatial Consortium (OGC) are supported by the SMS: Sensor Planning Service (SPS),
Sensor Observation Service (SOS), Web Map Service (WMS) and Web Feature Service (WFS).

Common Service
Wuppertal Hydrological Runoff Stockholm
Downscaling

Advanced
Visualisation

Model as a
Service
Integration

SMS
Framework

Common Service
Air Quality Downscaling
Common Service
Rainfall Downscaling

Local Models, Data
Sources and Services Czech

i:; i; Region

Figure 9: OGC Services Integration

Linz

It is nevertheless possible to develop a custom model integration solution with respect to
particular user requirements. The SMS Framework allows both standard and custom integration
without the need to change the SMS itself. For this purpose, the SMS Framework exposes an
API that enables the developers of a SUDPLAN Application to extend the SMS with their
specific functionalities. The four pilot applications of the SUDPLAN project therefore validate
not only the general approach of the SMS but also its adaptability/transferability and thus its
applicability to any city in Europe.
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3.1. Core Technologies

The choice of technologies, products and software components for the implementation of the
SUDPLAN product was driven by the requirement to provide a sophisticated yet simple to use
planning tool. The goal of the project was to develop a mature software solution that can be
adapted to the needs of any European city with minimal effort. In order to reach this goal it was
necessary to select software components that already provide the infrastructure and a certain set
of core functionality. Furthermore, the SUDPLAN product had to adhere to certain fundamental
expectations expressed in the DoW, which imposed certain technical requirements on the type of
software components that have been selected for the implementation. Moreover, the SUDPLAN
partners involved in the implementation of the SMS Building Blocks had to be able to extend,
configure and adapt the selected software components in consideration of their personal
expertise, the planned resources and the given time frame.

3.1.1. Scenario Management

The aforementioned considerations have already been taken into account during the preparation
of the project, and have led to the plan to use the cids product of cismet as the basis for the SMS
Framework. Cids (http://www.cismet.de/cidsDeveloperFAQ.html ) is an open source toolkit for
the management and integration of complex, heterogeneous, multi-domain, multi-use data of
both a temporal and spatial nature. It has been used in the ICT context, including FP4 and FP5
projects. cismet, as developer of cids, has the necessary knowledge to adapt it to SUDPLAN
needs, thus developing SUPDPLAN specific extensions and providing integration and training
support for the rest of the consortium.

3.1.2. Model as a Service Integration

The implementation of SOS and SPS related software is based on the Time Series Toolbox (TS-
Toolbox) API from AIT. The TS-Toolbox API provides the means to conveniently deal with
arbitrary time series.

We decided to use the TS-Toolbox because it represents a good starting point to implement
dedicated services to wrap the various existing models needed in SUDPLAN and to establish the
basis for the integration of new local models through standardised service interfaces. In the
SANY project, we found that the use of existing SOS and SPS implementations, e.g. from 52°
North Initiative [SOS52N, 2011] is not feasible as they are complete systems, and they are not
built to act just as an interface implementation to wrap existing models or data bases. Many parts
of the TS-ToolBox, especially on the client side, can be used or adapted to suit SUDPLAN
needs.

3.1.3. Advanced Visualisation

It was decided to use the freely available World Wind Java SDK component as the basis for the
development of the Advanced Visualisation Component. The integration of NASA’s World
Wind SDK allowed focusing only on the visualisation and animation of 3-D results and
predictions, in particular using the 3-D landscape.
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The World Wind SDK is a free and open source Java-API for a virtual globe released under the
NASA Open Source Agreement (NOSA). The framework provides a powerful platform for
giving the means to express, manipulate and analyse data of interest. World Wind provides many
features for displaying as well as interacting with geographic data and representing a wide range
of geometric objects. Moreover, extending the API is simple and easy to do. World Wind
features include:

. Open-source, high-performance 3-D Virtual globe APl and SDK
. Open-standard interfaces to GIS services and databases

. Display high-resolution imagery, terrain, and geographic information from any open-
standard public or private source

. Huge collection of high-resolution imagery and terrain from NASA servers
. Supports Coordinate System: Lat/Lon, UTM, MGRS

. Supports of GeoTIFF, JPG, PNG, and JPEG2000

. Supports standard GIS formats: Shape file, KML, GML, GeoJSON

. Different Navigation Modes are being supported

. Supports visualisation for stereoscopic displays

Organizations across the world use and support the on-going development of World Wind
to monitor weather patterns, and visualize cities and terrain. With World Wind taking care of the
basic concepts of visualizing geographic data on a virtual globe, we are now able to focus on
solving the domain specific problems and to focus mostly on the visualisation and animation of
3-D results and predictions, in particular using the 3-D landscape.

3.2. Scenario Management System Framework

The Scenario Management System Framework (GUI shown in Figure 10: SUDPLAN SMS GUI)
is the central component providing common SMS and integration functionality. Together with
the Building Blocks for the integration of models through standardized service interfaces and for
advanced visualisation capabilities it provides the basis for pilot specific implementations and
the necessary workflows to support the use of models as a basis for decision making.
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Figure 10: SUDPLAN SMS GUI

The core functionalities provided by the SMS Framework include, for example, navigation,
search, visualisation and manipulation of arbitrary (geospatial) data. For the SUDPLAN project,
extensions for the management of models, i.e. asynchronous model execution, result storage,
parameterisation and basic model result visualisation (such as 1-D time series, and 2-D maps),
were developed.

SMS development efforts are based on the open source cids® geo-integration platform.
Cids is based on a 15 year research project and was developed by the Environmental Informatics
Group (EIG). It was used in several projects including FP4 and FP5 projects. In 2001, it was
turned over to cismet GmbH. All cids components are written in Java and thus are platform
independent and web-enabled.

The cids product suite consists of a set of services, applications, software components,
management tools, development tools, and application programming interfaces (APIs) for the
management, integration, and development of heterogeneous information systems with a special
focus on interactive geo-spatial systems. It provides a distributed integration platform, which is
particularly useful for workflows that need a combination of information and processes from
different source systems such as GIS systems, relational databases, simulation models and so
forth. In this way it already provides and supports a number of functionalities of the anticipated
SUDPLAN SMS, including user management and access control, search and discovery of
relevant information and advanced interactive 2-D visualisation (OGC WMS and WFS clients).
The architecture and the core components of cids and the SMS Framework are presented in the
following.

! http://www.cismet.de/cidsWhitepaper.html
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Figure 11: SMS Framework client-server Architecture

Figure 11: SMS Framework client-server Architecture shows that the SMS Framework is
based on a client-server architecture in which an arbitrary number of client instances and server
components co-exist in a service network, thus ensuring scalability and reliability. The
components shown in Figure 11 are explained in detail in the following sections.

The main building blocks of the SMS Framework are the Navigator (client), the Kernel,
and a set of system management tools. The building blocks and the components are shown in
Figure 12 Building Blocks of the SMS Framework.
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Figure 12 Building Blocks of the SMS Framework
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The Kernel represents a network of distributed services and consists of the following four
components:

e Integration Base
The Integration Base is a distributed meta database which consists of a generic
meta data model placed in a relational DBMS (Data Base Management System).

e Domain Server
The Domain Server is the interface to an Integration Base and is responsible for the
translation of the generic meta data structure into concrete meta objects and classes,
thereby also supporting the creation and updating of meta data. It is also
responsible for the construction of the dynamic catalogue structure at runtime.

e Registry Server
The Registry Server is responsible for the resolution of distributed user privileges
needed for the enforcement of access rights, the resolution of the distributed
catalogue structure needed for the navigation, and the coordination of the
distributed search. It also provides service infrastructure related functionalities like
server name resolution, network monitoring, status information, etc.

e Broker
The Broker is the interface to the clients and hides the distribution aspects of the
system. It acts like a proxy and delegates client request to the appropriate Domain
Servers.

For more information on the SMS Framework please refer to refer to the companion report
to the deliverable D3.2.3 - Product Implementation V3. The SMS Framework is validated in all
four validation use cases.

3.3. Model as Service Integration

The main objective of the Model as Service Integration is to provide the means to control model
implementations and access model results, including both SUDPLAN Common Services and
local pilot specific models, via standardised web services. The selected standards are members of
the OGC SWE [SWE, 2007] family, specifically SOS (Sensor Observation Service) and SPS
(Sensor Planning Service), which are used for model result access and model control. This part
of the SMS can be used to access the corresponding common service (see D4.1.2 — Concerted
Approach Report V2) as well as to encapsulate local models as in some of the four pilot
applications of SUDPLAN.

Within SUDPLAN we concentrated on the use of the OGC service interfaces, since the
OGC service interfaces are an accepted standard in the GIS community, and cover a large
number of use-cases relevant to environmental applications. Additionally, the use of these
established standards enables the integration of SUDPLAN services and the SMS with already
existing as well as emerging data and model services.

The implementation of SOS and SPS related software is based on the Time Series Toolbox
(TS-Toolbox) API from AIT. The TS-Toolbox API provides the means to conveniently deal with
arbitrary time series. The TS-Toolbox represents a good starting point to implement dedicated
services to wrap the various existing models needed in SUDPLAN and to establish the basis for
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the integration of new local models through standardised service interfaces. Many other parts of
the TS-ToolBox, especially on the client side, can also be used or adapted to suit SUDPLAN
needs.

In the following a short introduction on the TS-Toolbox architecture and the related APIs
is given. More information on the TS-Toolbox can be found in the companion report to the
deliverable D3.2.3 - Product Implementation V3 and on the TS-Toolbox website at http://ts-
toolbox.ait.ac.at.

==Service app.=> =<Service app.-= <=<ClLlapp.>=> ==GUl app.=>

Time Series
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Alerting Reporting Adapters ; :?:i:?ngg

Time Series / ) —, Control
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Figure 13: Elements of the TimeSeries ToolBox

TS-Toolbox is a high level programming framework that allows efficient access to,
processing, archiving and presentation of semantically enriched time series. It consists of three
layers (Figure 13: Elements of the TimeSeries ToolBox): the “applications” layer provides
examples of complete TS-Toolbox applications with CLI, GUI and web-service interfaces; the
“components” layer provides the functional building blocks for commonly used functions; and
the ”TS-API*“ layer provides the basic interfaces and methods for presentation and manipulation
of semantically enriched time series.

The functionalities implemented by the TS Toolbox components provide application
developers with higher level building blocks than typical general purpose libraries, and allow
rapid development of full-fledged service, GUI, and CLI applications. Moreover, the TS-
Toolbox based applications are highly modular, network-aware, and easily re-configurable, and
the use of TS-API interfaces simplifies the task of extending and adapting the TS-Toolbox
applications to new environments. The main advantages of the TS-API are:

e Data from different legacy systems, including local models and related
environmental, geographical or background data, can be easily integrated,
processed, visualized, and made available to a larger audience by means of
standardized service interfaces.

e Its pipe-oriented architectural design greatly simplifies the task of component and
data flow configuration within an application, e.g. using the output of a certain
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model (SUDPLAN Common Service) as the input to another model (pilot-specific
local model).

e The components can be easily chained, e.g. in order to provide more sophisticated
processing capabilities, and used in parallel (e.g. asynchronous model execution),
in order to provide alternative means for accessing, storing and presenting the data.

e Components can be easily extended or replaced with alternatives, e.g. in order to
access new types of data, integrate new models, or improve the processing or
storage performance.

The TS-Toolbox “components” provide the functional building blocks for commonly used
functions, such as:

e Sensor configuration and access to sensor data. For example, the
AnySenDataHandler provides a mean to access various sensors accessible over
serial and network interfaces.

¢ Read- and/or write- access to time series stored in services, files and databases. For
example, the SOSDataHandler provides access to standardised Sensor Observation
Service, the  CSVSimpleDataHandler to  ASCIl  files and the
GenericDBDataHandler to relational databases.

e Service interfaces. For example, the Remote DataHandler allows exchange of time
series between two TSToolbox applications over the network.

e Processing and annotation of the time series. In particular, the F3 Processor
component provides a generic functional language for manipulation of the time
series.

e Control components provide a convenient way to dynamically control the data flow
and the behaviour of the DataHandler and Processing components.

The TS Toolbox is designed with extensibility in mind, and more components, such as
model integration and management components developed in SUDPLAN, will be added in the
future.

The Model as A Service Component is validated in the downscaling use cases (e.g.
rainfall) as well as in the local model execution use cases (e.g. Linz Pilot).

3.4. Advanced Visualisation Component

The SUDPLAN SMS functionality includes “an advanced 3-D/4D visualisation component for
the visualisation and animation of 3-D results and predictions, in particular using the 3-D
landscape.” (DoW) This component will help the planners, modellers and decision makers to
gain deeper insights into the correlations of phenomena related to their particular workflow.

The overall goal of SUDPLAN’s 3-D visualisation component is to produce a flexible and
modular tool which can be used in any application which has a need for geospatial visualisation
in 3-D. Special emphasis is placed on the reuse of available APIs and software. Through the
course of the project we have used suitable and stable open source software as much as possible.
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Additionally, we use publicly available proven geospatial standards such as WMS, WFS etc. in
order to facilitate the easy integration of new and existing content for visualisation.

Figure 14: 3-D Visualisation of Air Quality and Traffic Density in Stockholm

Since the World Wind SDK already provides many standard GIS features (e.g. elevation
model, compass, the possibility to increase the digital elevation model etc.) the 3-D visualisation
is able to focus on suitable visualisation techniques.

The World Wind Java SDK has been the best match for further development of the
Advanced Visualisation Component, as it already provides a Virtual Globe metaphor, improved
navigation capabilities compared to the year one prototype and support for basic geospatial
services.

Because of many features already provided by World Wind’s virtual globe we were able to
come up with a more general concept in order to cope with pilots’ visualisation needs. After the
integration of the World Wind SDK and the synchronization with the SMS we developed a new
visualisation wizard called VisWiz (see Figure 15: An example of the visualisation Wizard
(VisWiz)). This visualisation wizard component is explained in detail on a technical level in the
companion report to the deliverable D3.2.3 - Product Implementation V3. Therefore only a short
overview is given in this document.

The idea of VisWiz is to provide a means to support the user in selecting a suitable and
state-of-the-art 3-D visualisation technique both in the sense of scientific visualisation and
information visualisation. Here, we focus on the independence of the provided GIS data from the
visualisation. At a later stage the VisWiz will take advantage of the metadata from the input
source in order to propose suitable visualisation techniques.
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Figure 15: An example of the visualisation Wizard (VisWiz)

Using VisWiz the user is able to select between different visualisation techniques for one
or multiple attributes provided as input source. The first version of the VisWiz was designed to
support all user types for selecting a suitable visualisation technique for the selected data. This is
even more important if the user is not familiar with visualisation in general or the content of the
data source. In order to be usable for a wide variety of data sources and by a broad user group,
great emphasis was put on the following points for the design of the VisWiz: independence from
data source, extendable visualisation collection, intelligent proposal, and simple user interaction.
Since the integration of visualisation techniques was set up as a plug-in architecture the
extension of further visualisation techniques can be reached quite easily.

A standalone version of the SUDPLAN’s 3-D visualisation component can be downloaded
from http://sudplan.kl.dfki.de/. Since the SUDPLAN SMS uses Java™ Web Start (JWS)
technology the 3-D visualisation component has to take care of this fact as well and can be
started directly from the browser.

3.5. Feature Summary

This section summarizes the features of the SMS framework. The latest release supports a
number of vital features that are used to access, visualise and compare Common Service results
as well as local models results. In summary, the features included in the software are:

e Enhanced local and downscaled data (time series, IDF curves as well as custom pilot

data) import and export facilities

Support for Hydrology Common Service

Euler 2 Rain Event generation

Enhanced model result visualisation (2-D time series)

Model Result (Scenario) Comparison (2-D time series) including visual comparison

support, time series operations and 2-D map interaction

Model management (information related to a model, i.e. meta information)

Enhanced Asynchronous model execution (incl. model state persistence)

Management of model runs, results and parameterization

Basic model result visualisation (1-D time series, 2-D maps)

Model Result (Scenario) Comparison (1-D time series) including visual comparison

support, time series operations and 2-D map interaction.

Integration of temporal aspects of 2-D map visualisations

e Search and discovery of objects of concern (e.g. results, scenarios)

e OGC SOS (TS-API based), SPS (TS-API based), WMS and WFS integration
capabilities.
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Support for Rainfall (time series & IDF)

Air Quality Common Services

Pan-European Common Services (climate change parameters)

Local model integration support

Integration facilities for local data (time series)

Access to downscaling functionality through a set of Common Services
Dedicated SOS and SPS services to be accessed from the SMS framework
Supporting access of Common Services implementing OGC service interfaces
Access to local data and model results as well as upload model input through SOS
Model execution through SPS

Integrated virtual globe as advanced 3-D visualisation component

Enhanced user interface for easily setting up visualisations using the wizard VisWiz
Component to manage visualisation techniques and results

Time series visualisation

State-of-the-art classification algorithms to support visualisation techniques
Enhanced 10-Module for customized geodata, e.g. GeoCPM data Wuppertal
Visualisation of iso-surfaces using Marching Cubes algorithm

Visualisation to present the simulation results from Wuppertal Pilot in 3-D
Integration of Animation for visualisation techniques

Integration of WMS layer at defined heights above sea level

Ability to render the 3-D virtual globe on a back-projected stereoscopic large display

The current version of SMS related software can be found at:
http://sudplanwp3.cismet.de/sms/.
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4. SMS Integration, Testing and Software Validation

The goal of T3.4 Integration, testing, software validation was to integrate the three SMS
Building Blocks into one combined application including the testing and validation of the
individual building blocks. Figure 16: Integrated SMS with 3-D Visualisation Component shows
a screenshot of the prototype of the integrated SUDPLAN SMS including the advanced
visualisation component (3-D Map on the right).
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Figure 16: Integrated SMS with 3-D Visualisation Component

The source code as well as the compiled libraries of the complete application can be
downloaded from http://repo.cismet.de as maven artefacts or alternatively the source code can be
viewed and cloned from http://github.com/cismet. Since the SMS is web-enabled, it is also
possible to start it directly from the browser without the need to install the application locally
(Figure 17: Run the SMS from the Web). Java™ Web Start (JWS), which can be downloaded
from http://www.java.com/download/, is required for this kind of online invocation.

Run the SMS from the web

You can run the SMS from the web using Java Webstart. Simply click on the button below.

Figure 17: Run the SMS from the Web
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The Web Start URL of the SMS Prototype is http://sudplanwp3.cismet.de/sms/run.html*
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video > at the YouTube Sudplan channel w> first to get an idea of the controls of the application.

@

Figure 18: SMS Login Dialog

There is also a SMS Video Tutorial in six parts available, which explains the basic controls
of the SMS application. It can be watched on the SUDPLAN WP3 Blog at
http://sudplanwp3.cismet.de/?p=523% Additionally there are feature videos available at the
SUDPLAN web site (http://sudplan.eu/Results/\Workshop/SUDPLAN-workshop) as well as at
the SUDPLAN YouTube channel (http://www.youtube.com/user/Sudplan).

4.1. Integration and Testing Environment

The first step towards the integration of the SMS application was the establishment of an
integrated development and testing environment. This integration environment consists of tools
and procedures for source code revision control, build management, issue tracking, automated
unit tests and software artifacts management (SUDPLAN components and external libraries).
This infrastructure was provided by cismet and is also used in other projects for state-of-the-art
software development. It consists of the following components:

! user: sudplan password: sudplan or contact martin.scholl@cismet.de to obtain login information
? login: commission password: 9f4rJASG3rfd or contact martin.scholl@cismet.de to obtain login information
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e Apache Maven [MAVEN]
is used for is used for the management of software projects and provides a so called
build lifecycle. The build lifecycle encompasses for example to process resources,
compile sources, package results and retrieve project dependencies (e.g. external
libraries).

e Jfrog Artifactory [ARTIFACTORY]
IS as maven artifact repository and is used to manages maven software artifacts and
provides also caching capabilities for external repositories

e Jenkins CI Server [JENKINS]
is used for continuous integration, which means it continuously integrates changes
in the source code, performs the specified automated test runs and deploys changes
to the software repository (artifactory) and other relevant targets (e.g. the Web Start
page of the SMS prototype)

e (Qit[GIT]
is used for source code revision control and keeps track of source code changes.

e GitHub [GITHUB]
is used as a public online source code repository as well as for issue tracking and
management and provides change logs.

Figure 19: Software Development Infrastructure Interaction shows the interaction of these
components. During the development process maven is responsible to retrieve all the project
source’s dependencies that are needed to compile the project. To do so maven uses the
Artifactory repository. Artifactory serves as an artifact repository for all the SMS related
software developed in the SUDPLAN project but also retrieves and caches third party artifacts.

When new code is checked in by the developer Jenkins will be notified about the change
thus starting a build of the project and all its relationships. After a successful build the project
artifact will be automatically deployed to the Artifactory repository.
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Figure 19: Software Development Infrastructure Interaction

Project builds and automated tests can be managed and monitored via the Jenkins web
interface as shown in Figure 20: Jenkins Continuous Integration Web Interface.
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Figure 20: Jenkins Continuous Integration Web Interface

The integration environment does not only ease development significantly, it also provides
means for testing the software. Therefore automated unit tests are specified which ensure the
developed software does what it is intended to do from the perspective of the developer. It does
however not ensure that the software behaves as expected by the users which were involved in
the specification of the requirements and thus the functionalities of the software. For this
purpose, special validation uses cases that were specified together with the users were
implemented. These validation use cases are documented in the next section 4.2 Micro-scale
Validation of the integrated SMS. The results of the automated unit test are documented as part
of the build history of the software projects and can be accessed through the Jenkins web
interface (Figure 20: Jenkins Continuous Integration Web Interface).

4.2. Micro-scale Validation of the integrated SMS

In addition to the project wide validation and evaluation activity (T2.3) and in correspondence to
validation aspects of T3.4 Integration, testing, software validation, the prototype of the
integrated SMS developed in the first year of SUDPLAN was validated on a micro-scale with
help of four representative use cases. These uses cases were defined by users and developers
during the product prototyping phase (T2.2 and T3.2) as part of the mockup process presented in
2.1 Tasks and Documents involved.
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The use cases supported by the final SMS release are:

Use Case #01.
Use Case #02:
Use Case #03:
Use Case #04.
Use Case #05:
Use Case #06:
Use Case #07:
Use Case #08:
Use Case #09:
Use Case #10:
Use Case #11.:
Use Case #12:
Use Case #13:

Climate Scenario Information on the European Scale
Execute Rainfall Downscaling

Execute Air Quality Downscaling

Execute IDF Rainfall Downscaling

Local Data Upload

Local Model Integration

Time Series Visualisation & Comparison

Execute the 3-D Visualisation Wizard

Visualisation of 3-D air quality data using iso-surfaces
3-D Animation of "Water-run off" simulation results
Execute Hydrology Downscaling

Emission Database Upload

Grid comparison

Use Case #14:
Use Case #15:

Data export
Rain event generation

These use cases depict the main SUDPLAN SMS functionality. They cover the integration of all
four Common Services (Pan-European Scale, Rainfall, Air Quality and Hydrology), the
integration of the 3-D Visualisation Component and the integration of Local Models.
Additionally they demonstrate the more general SMS facilities that are not only useful but
essential to really be able to apply the SMS core features to gain real benefit. They are mainly
focussed on the possibility to include local data in the workflow and how to visualise and export
result data.

As those use cases evolved during the single implementation, integration and validation phases
they are also suited to demonstrate the usability improvements that were accomplished.

The micro-scale validation cycle is shown in Figure 21: SMS Micro-Scale Validation Cycle. The
individual SMS Building Blocks were implemented (T3.3) by the developers taking into account
the requirements specified in D3.1.2 Requirement Specification V2 (T3.1) and were integrated

into one application.

Validation Use Case
Specification

SMS Validation

L)

4

SMS Building Blocks
Implementation

SMS Integration
and Testing

=

Figure 21: SMS Micro-Scale Validation Cycle
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The integrated SMS has been configured by the developers to support the previously
specified uses cases. The configuration of the SMS involved the creation of the respective meta
objects that represent the connection to the common services, the input and output data, etc. as
well as the configuration of the 2D and 3-D map components and related services (WMS, WFS,
SPS, SOS).
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Figure 22: SMS Configuration for Validation Use Cases

Figure 22: SMS Configuration for Validation Use Cases shows the administrator’s (left)
and the users (right) view on the current configuration of the SMS. Additional configurations
were created for the pilot specific applications as shown in Figure 23: Local SMS Configuration
for Pilot Applications which are for example needed for the validation of the local model
integration.
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Figure 23: Local SMS Configuration for Pilot Applications (Linz Pilot)

The use cases were performed by the users of the SMS in order to validate the actual
functionality of the SMS compared to the expected functionality previously specified as part of
the validation uses cases. Table 1: SMS Validation Matrix shows which part of the overall SMS

was validated by which use case.

Scenario Management System Pilot Applications

SMS Model as
Framework .Adva.nce.d a Service
Visualisation
Wizards Renderer SPS SOS

Use Case #01
Use Case #02 X X
Use Case #03 X X
Use Case #04 X X
Use Case #05 X X
Use Case #06 X X X
Use Case #07 X X
Use Case #08 X
Use Case #09
Use Case #10
Use Case #11 X X X X
Use Case #12 X X X
Use Case #13 X X
Use Case #14
Use Case #15 X X

Table 1: SMS Validation Matrix

Local Local Comr_non
Data Model services
X
X X
X X
X X
X
X X
X
X
X
X X
X
X
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The validation uses cases are further explained briefly in the following sections of this
document. Additional screenshots of the SMS and more detailed interaction diagrams can be
found in Annex 2: Validation Use Case Screenshots and Diagrams.

4.2.1. Climate Scenario Information on the European Scale

This use case validates the interaction of the SMS between the Common Service for Climate
Scenario Information on the European Scale. Currently, these Common Services provide time
series of various variables, resolutions and climate scenarios through SOS and WMS interfaces.
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Temporal Resolution

Variable Scenario
30-yearly  10-yearly yearly monthly daily
CSEM3 A1B WMS/S05 S0s S0s S0s
ECHAMS A1B 3 WMS/S05 S0s S0s S0s
2 Precipitation ecHAMSs Az 1 WMS/S05 S0s 50s S0s
m HADLEY 418 WMS/S0S S0s S0Ss S0s
E CNRM A1B WMS/S0S S0Ss S0s S0s
o CS5M32 A1B WMS/S0S S0S SOS S0s
ECHAME 418 2 WMS/S0S S0Ss S0s S0s
Temperature ecHAMS 42 1 WMS/S0S SOs SOs S0s
HADLEY 418 WMS/S0S S0Ss S0s S0s
CNRM A1B WMS/S0S S0s S0Ss S0s
ECHAME 418 3 RCP4.5 WMS/S0S sS0s S0s S0s
OZ0Ne HADLEY A1BRCP4S WMS/S0S S0s S0s s0s
CMRM A1B CLEO4.52 WMS/S0S sS0s S0s S0s
= ECHAMS 1B 3 RCP4.5 WMS/S05 S0s S0s s0s
m
a_ MO, HADLEY 418 RCP4.5 WMS/S0S SOS S0Ss S0S
= CMRM A1B CLEO4.52 WMS/S0S S0s S0Ss S0s
'& ECHAME 418 3 RCP4.5 WMS/S0S sS0s S0s S0s
Particles HapLEy 1B RCPa s WMS/S05 S0Ss S0Ss S0s
CMRM A1B CLEO4.52 WMS/S0S sS0s S0s S0s
ECHAME 418 3 RCP4.5 WMS/S0S S0s S0Ss S0s
50, HADLEY A1BRCPAS WMS/S05s S0s S0s S0s
CMRM A1B CLEO4.52 WMS/S0S S0s S0Ss S0s
ECHAM A1B3 WMS/s0s
Mean relative soil moisture /
HADLEY 418 WMS/S05
ECHAM A1B3 WMS/s0s
DBS-corrected precipitation /
HADLEY 418 WMS/S05
ECHAM A1B3 WMS/s0s
Mean Q /
HADLEY 418 WMS/S05
ECHAM A1B3 WMS/s0s
Mean specific runoff /
HADLEY 418 WMS/S05
ECHAM A1B3 WMS/s0s
Groundwater /
HADLEY 418 WMS/S05
ECHAM A1B3 WMS/s0s
DBS-corrected temperature /
HADLEY 418 WMS/S05
5 ECHAM A1B3 WMS
Agricultural drought, intensiti
=] < <5 & HADLEY A1B WMS
[=]
ECHAM A1B3 WMS
-E Agricultural drought, number of days
= HADLEY A1B WMS
=
ECHAM A1B3 WMS
Mean High Flow
HADLEY A1B WMS
ECHAM A1B3 WMS
Mean High Flow T10
HADLEY A1B WMS
ECHAM A1B3 WMS
Mean High Flow T50
HADLEY A1B WMS
ECHAM A1B3 WMS
Snow max
HADLEY A1B WMS
ECHAM A1B3 WMS
Snow days
HADLEY A1B WMS
ECHAM A1B3 WMS
Hydrological drought, intensi
U e = v HADLEY A1B WMS
ECHAM A1B3 WMS
Hydrological drought, number of days
HADLEY A1B WMS

Table 2: Available European Scale Data

Table 2: Available European Scale Data shows the currently available Pan-European
climate data. Hydrology data for all temporal resolutions can be made available through the SOS
interface for a commercial product.
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The time series data cannot only be visualised in the SMS as graph but also in the map. For
this purpose, the interactive TimeseriesFeatureRenderer described in detail in D3.2.3 - Product
Implementation V3 is used. Figure 24: Validation Use Case 1 shows a time-enabled layer and a
slider over the map. In short, this SUDPLAN specific extension of the cismap map viewer is
able to visualise changes over time in the map.
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Figure 24: Validation Use Case 1

The interaction between the mapping component and Common Service providing the time
series data and the WMS providing the rendered map layer of gridded time series data

respectively is shown in Diagram 1: Climate Scenario Information on the European Scale
above.
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Diagram 1: Climate Scenario Information on the European Scale
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Each service request is triggered by a specific user action. The actions performed by the
user in this scenario are:

1. Drag and drop desired climate scenario information layer to the map
Triggers the request on the WMS to return the respective map layer.

2. Choose layer transparency
Does not trigger any service request, this functionality is supported directly by the
mapping client.

3. Choose point in time
Triggers the request on the CS to return the list of available resolutions at the
selected point.

4. Hit the Info button
Triggers the request on the CS to return the respective time series data.

5. View time-series information
Shows the time-series information in the interactive time series visualisation
component.

4.2.2. Execute Rainfall Downscaling

The second use case validates the interaction of the integrated SMS with the Common Service
for Rainfall Downscaling. More specifically, it validates the generic model management concept
of SMS, the Model as a Service Integration Building Blocks as well as the Interactive
FeatureRenderer and the Rainfall Downscaling Wizard (Figure 25: Validation Use Case 2)
components of the SMS. More information on these components can be found in D3.2.3 -
Product Implementation V3.

I Map

e

: i - Selecta scenario i i
%4800 l ) e
Steps Select scenario / 1 e DR i -

1. Select scenario

t
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2y 3elect mroet year Available Eurgean scale data: o
Aes

> : oax
- — fi"

3. Add metadata } iy e s

lccsm3alb =
cnrmalb E DSW:JM‘*‘

echam5alb3
echam5a2 1
hadleyalb

Description:

CS5M3 ALB:
IPCC emission scenario: ALB (intermediate level of future CO2
emissions, peak at 2050)

Global model: CS5M3 (University Corporation for Atmospheric
Research, USA)

Reglonal model: RCA3 (SMHI, Sweden)

Figure 25: Validation Use Case 2
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The invocation of the Common Service for Rainfall Downscaling and the retrieval of the
downscaled results are transparently performed by the Model as a Service Integration Building
Block. For this purpose, it offers standardised service interfaces, the SPS and SOS interface.
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Diagram 2: Execute Rainfall Downscaling

For reasons of readability only the basic communication with the SPS and the SOS is
shown in Diagram 2: Execute Rainfall Downscaling. Please refer to Annex 2: Validation Use
Case Screenshots and Diagrams for a more detailed interaction diagram of this use case that also
includes the interaction with SMS internal components.

The user actions and the corresponding interactions between the components and services
are described in the following.

1.

Drag and drop time series to the map
Triggers the mapping component (cismap) to show the monitoring station in the
map.

Choose Start Downscaling form the contextual menu of the time series object,
either in the map or in the catalogue
Opens a Rainfall downscaling Wizard.

Choose scenario

Requests the available scenarios from the Common Service for Rainfall
Downscaling (through the SPS interface), together with each scenario’s temporal
boundaries (start/stop dates). The available scenarios are listed in the wizard, one to
be selected by the user.

Choose target date and frequency adjustment

Triggers a request to the SPS to return the temporal boundaries of the selected
scenario and lets the user choose a start and an end date consistent (within) these
temporal boundaries. Additionally the user can choose whether this downscaling
should do a frequency adjustment.
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5. Add metadata
The user can add a description to the downscaling run.

6. Perform downscaling by finishing the wizard
Initiates the downscaling. The SPS returns a task id and is periodically checked by
the SMS if the downscaling is finished. The status of the model execution can be
monitored as shown in Figure 26: Monitor Model Execution Status.

7. View the downscaling results

Once the downscaling is finished, the SMS requests the downscaled results from
the SOS and displays it.

Model Execution Status of Rainfall Downscaling Run

Name: Rainfall Downscaling Run

Description:  Rainfall Downscaling Run to demonstrate the model output visualisation capabilities of the SMS GUIin V1.
Input: Rainfall downscaling input (Rainfall Downscaling Run}

Output: Downscaling results of (Rainfall Downscaling Run)

Run started:  2011-06-14 14:03:54.434

Run finished: 2011-06-14 14:03:56.924

Execution status:  Finished

Figure 26: Monitor Model Execution Status

4.2.3. Execute Air Quality Downscaling

The third use case is similar to the second one described in the previous section. It validates the
interaction of the SMS and its respective components with the Common Service for Air Quality
Downscaling.

36| G e ERQ H OO 8 5

Specify grid position as
wellas amountand size
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Figure 27: Validation Use Case 3
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The main difference compared to the Execute Rainfall Downscaling Use Case is, that the
Air Quality Downscaling model expects more parameters than the Rainfall Downscaling model
and that the results consist of grids rather than time series. This results in more service requests
and a Wizard user interface providing more options (Figure 27: Validation Use Case 3).

The interaction between the involved components is shown in Diagram 3: Execute Air
Quality Downscaling. Please note, that this is again a simplified diagram and the complete
version can be found in Annex 2: Validation Use Case Screenshots and Diagrams.
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Diagram 3: Execute Air Quality Downscaling

The actions performed by the user in the validation use case are:

1. Select the area of interest in the map
The user draws a new rectangle in the map. Its boundaries are used to select the
area of interest for the downscaling run.

2. Choose Perform Air Quality downscaling form the contextual menu of the
rectangle
This displays a wizard which guides the user through several dialogs. These dialogs
ask the user for the necessary input parameters for the air quality downscaling.

3. Choose grid cell size
Lets the user choose the size and position of the downscaled air quality grid.

4. Choose scenario
Requests the available scenarios from the Common Service for Air Quality
Downscaling (through the SPS interface). The available scenarios are listed in the
wizard, one to be selected by the user.

5. Choose target time period
Lets the user choose a start and an end date for Air Quality Downscaling.

6. Choose emission database
Requests the available emission databases (generated from uploaded gridded
emissions, part of another use case) from the Common Services and lets the user
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select one of those local urban emission databases as input data to improve the
downscaling process.

7. Add metadata
The user can add a name and a description to the downscaling run.

8. Start the downscaling
Initiates the downscaling. The SPS returns a task id and is periodically checked by
the SMS if the downscaling is finished. See also Figure 26: Monitor Model
Execution Status.

9. View results in the map or write them to CSV file
Once the downscaling is finished, the SMS offers the user the possibility to request
the downscaled results from the SOS. These results can be written to a CSV file or
displayed in the map.

10. Choose time of interest
The user can select a specific point in time to view.

4.2.4. Execute IDF Rainfall Downscaling
This validation use case is very similar to the rainfall downscaling use case presented in section
4.2.2 - Execute Rainfall Downscaling. It shows how the user can downscale an IDF curve and

how he can view the results. Please refer to Annex 2: Validation Use Case Screenshots and
Diagrams for a detailed interaction diagram of this use case and the complete set of screenshots.
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Figure 28: Validation Use Case 5
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Diagram 4: Execute IDF Rainfall Downscaling

The actions performed in this use case are:

1.

View the IDF curve
This shows the input IDF curve in tabular format.

View the IDF curve’s extend on the map
Adds a new IDF Curve Feature object to the cismap and shows the extent (spatial
coverage) of the IDF curve, e.g. as bounding box.

Choose the rainfall downscaling action from the contextual menu of the IDF object
either on the map or from the catalogue
Triggers a Feature Action that opens the IDF Downscaling Wizard.

Select a scenario
Requests the available scenarios from the Common Service for Rainfall
Downscaling, together with each scenario’s temporal boundaries.

Select a target year

Triggers a request to the SPS to return the temporal boundaries of the selected
scenario and lets the user choose a start and an end date consistent (within) these
temporal boundaries.

Add metadata
The user can add a description to the IDF downscaling run.

Wait for the execution to finish
Initiates the downscaling. The SPS returns a task id and is periodically checked by
the SMS if the downscaling is finished.

View the downscaled results
Once the downscaling is finished, the SMS request the downscaled results from the
SOS and displays it in a table.
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4.2.5. Local Data Upload

This validation use case refers to requirements related to rainfall input data management and
import at the example of a time series import. It shows how users can upload their own time
series data to the system. The procedure is the same for IDF data.

Buchenhofen kurz

e HE

Time Series Data

Niederscalag in mm/h

Figure 29: Validation Use Case 5

The actions performed in this use case are:

1. Choose the time series import action

2. Select a source file
The user can select a local source file to be imported.

3. Select a source file converter
The user has to select a converter, that converts the local file format into a suitable
format for upload to the SOS.

4. Wait for the conversion to finish
Depending on the size of the file, the conversion which is performed locally may
take some time.

5. Add metadata
The user can add some descriptive meta information.

6. Wait for the import to finish
The converted file is uploaded to the data repository (e.g. to a SOS or WebDAV).

7. View the imported time series
The data is now available in a well-defined format and thus all operations on time
series supported by the SMS can be used.
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Diagram 5: Local Data Upload

4.2.6. Local Model Integration

The local model integration is validated as part of the pilot use cases implemented for V3. As an
example, the integration of the Linz Pilot is shortly reported in this document. For a complete
overview on the use cases supported by the Pilot Applications please refer to the Pilot Reports
V3 (Deliverables D4.2.3 — D8.2.3).

The Linz Pilot application validates nearly all of the SMS functionality available for V3.
The relevant pilot use cases and their corresponding validation use cases are

e Pilot use case UC-711 “Upload pilot specific data™ corresponds to validation use
case ‘“Local Data Upload”: The user wants to upload pilot specific data in
preparation for a scenario execution.
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e Pilot use cases UC-712 ““Start Downscaling” and UC-713 “Download downscaling
results™ correspond to validation use case #2 “Execute Rainfall Downscaling”: The
user wants to start a downscaling scenario execution and to download some of the
downscaling results.

e Pilot use cases UC-714 ““run local model”” and UC-715 ““calculate CSO efficiency
rates” correspond to validation use case #6 ““Local Model Integration”: The user
wants to start a local model execution (SWMM) and to calculate the required and the
actual CSO efficiency rates based on results of a local model execution.

The Linz Pilot requires at least two independent model runs. The output of the SWMM
model (UC-714) is input of the CSO efficiency calculation (UC-715), whereby also the SWMM
model may use the output of a preceding rainfall downscaling (UC-711 and UC-712).

CS Downscaling

Rainfall TS
N Database

S /
L

SOS SOS

SPS

SWMM

Figure 30: Linz Local Model Integration

As shown in Figure 30: Linz Local Model Integration the Linz pilot uses several OGC
SOS and SPS which provide access to data and models. Access to rainfall data (historical and
downscaled) is realised by a SOS. The SWMM model itself is encapsulated behind a SOS / SPS
pair. The model SOS is used to transport model input data (e.g. rainfall time series received from
the downscaling SOS) and model results (e.g. CSO efficiency rates), the SPS is used to control
model execution.

The steps performed by the SMS and the SOS/SPS during a Linz model run with historical time
series data are:

1. Get historical rain time series
Ask the data SOS for the list of available historic rain data and get one time series.

2. Get model tasking description
Ask for available models and get the tasking description of the model. The description
can be used to inform a user about the model.

3. Upload model input data
Upload the rain time series from step 1 as model input.

4. Run model
Get a list of required model parameters with their data types and valid value ranges. Start
he model run, which continues in the background even if the SMS is closed (run times of
some hours depending of the length of time processed can be expected). When the model
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run is finished, the SMS retrieves the information on the result location. The results are
available through a SOS.

5. Download model results
The SMS uses the information from the model run to locate the results on the models
SOS interface and download them.
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Diagram 6: Linz Local Model Integration

More information on the integration as well as a complete user workflow can be found in
deliverable D7.2.2 - Linz Pilot Report Version 2.

Figure 31: Validation Use Case 6 shows an example of an SMS extension for the Linz
Pilot. The user can select a specific model configuration. The description of the model
configuration consist of a geospatial preview of the model as it is displayed in the map
component, some meta-information about the model configuration and a list of model runs that

Copyright © SUDPLAN Page 46 of 145



SuDPLAN Project: 247708 - SUDPLAN

have been performed with this configuration. The user has furthermore the possibility to initiate
a new model run.
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Figure 31: Validation Use Case 6

4.2.7. Time Series Visualisation & Comparison

This use case is similar to use case 4.2.1 “Information on the European Scale”. Instead of
retrieving a single time series, this use case demonstrates how to retrieve multiple time series. It
validates the time series visualisation framework and its comparison features as well as the
interaction of the SMS and the WMS and SOS interfaces providing climate time series data.
Diagram 7: Time Series Visualisation & Comparison gives an overview how the components
interact with each other. A more detailed version of this use case can be found in Annex 2:
Validation Use Case Screenshots and Diagrams.
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Diagram 7: Time Series Visualisation & Comparison

The time series visualisation framework is highly interactive and allows the visual
exploration and comparison of multiple time series. The comparison and exploration abilities are
extended by providing various operations that can be executed on time series. Figure 32:
Validation Use Case 7 shows the graphical user interface of the time series visualisation
framework.
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Figure 32: Validation Use Case 7
The actions performed by the user in this validation use case are:
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1. Drag and drop desired climate scenario information layer to the map
Triggers the request on the WMS to return the respective map layer.

2. Select the Info-Checkbox in the Layer tab.
Activates the layer for attribute queries. This is necessary to retrieve time series
data.

3. Select the Hold-Checkbox in the attribute query tab.
Allows visualising and comparison of multiple time series at once.

a. Alternative: Add another layer to the map and use combined comparison
Using the Hold facilities it is possible to display multiple time series of the
same scenario from different locations. Adding another Info-enabled
scenario layer causes the SMS to request time series for points for both (or
even more if more layers are added) scenarios. The resulting time series can
be compared using the combined comparison button. The Hold feature and
the combined comparison can be used altogether.

4. Hit the Attribute Query Button

5. Click on the map to perform an attribute query.
Triggers a request to the SOS and retrieves the requested time series data for the
respective  point. Time series data is visualised with the new
TimeSeriesVisualisation Framework.

6. Hit the Select-All-Button or select time series by clicking on them.
The spatial context of the selected time series is reflected to the map. This step is
necessary to determine the time series that can be used as parameter for time series
operations.

7. Hit the TimeSeries Operations Button and select an operation.
Pop ups a dialog giving more detailed information to the requested operation and
allows configuration of the parameters.

8. Define the parameters for the operation.

9. Hit the OK-Button.
Executes the selected operation. The newly calculated time series is added to the
already existing chart.

4.2.8. Execute the 3-D Visualisation Wizard

The 3-D visualisation wizard use case as presented in this document constitutes a general
approach to validate the use case for the 3-D visualisation wizard (see Figure 33: An exemplary
VisWiz workflow). Its purpose is to demonstrate the integration status of the Advanced
Visualisation Component (3-D Map). Therefore, it validates mainly the Advanced Visualisation
Component’s capabilities to visualise arbitrary GIS data from different pilots in combination
with suitable visualisation techniques.
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Figure 33: An exemplary VisWiz workflow

After the selection of the data source the user selects a visualisation technique. Depending
on his selection and the input parameters the user is able to map the attributes of the data source
to available visualisation parameters. According to the mapping of attributes to visualisation
parameters different presentations will be computed.

The actions performed in this use case are:

1. Data Selection:

The user selects the data to be visualized in the 3-D map from a local storage or a

web service.
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2. Visualisation Technique Selection:
Allows the user to choose from a set of visualisation techniques for the selected
data source.

3. Parameter Mapping:
Depending on the visualisation technique as well as its parameters the user maps
the data attributes to the visualisation parameters (i.e. NOy attribute to height).

4. Attribute Classification:
Depending on the mapping of the parameters and the selected visualisation
technique the data attribute can be classified.

5. Visualisation:
Depending on the mapping of “data-attribute to visualisation parameter” a 3-D
visualisation is produced and presented within the virtual globe.
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Figure 34: Validation Use Case 8

4.2.9. Visualisation of 3-D air quality data using iso-surfaces

This use case is based on use case 4.2.8 - Execute the 3-D Visualisation Wizard. It demonstrates
how to interact with a produced set of iso-surfaces and how to control the animation. For this
scenario we used NOx concentration levels simulated by a local 3D grid model. The model
output data were stored at different time steps and at different heights in the city of Stockholm.
This use case validates the new Marching Cubes visualisation as well as its animation and
interaction features. A more detailed version of this use case can be found in Annex 2: Validation
Use Case Screenshots and Diagrams.

The Marching Cubes visualisation allows an interactive, visual exploration and comparison
of multiple iso-values for different time steps as well as different iso-values. An animation can
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be executed on both scenarios. Figure 36 illustrates the results of the Marching Cubes
visualisation for different iso-values.

Figure 35: Marching Cubes visualization for the iso-surface

Using the VisWiz, as mentioned in use case 4.2.8 - Execute the 3-D Visualisation Wizard,
the user is able to choose a transfer function and enter the iso-value/s as well as different time
steps. Thus, the user can get a quick and easy understanding of a 3-D data set (e.g. certain
simulated air quality data, NOx) in relation to a geospatial position by viewing surfaces.
Moreover, using the animation feature, the user can get a quick impression of how the iso-
surface grows and shrinks, rather than reading some values and numbers. The actions that can be
performed by the user in this use case are:

1. Play / Pause animation of iso-surface

2. Select iso-surface for a defined value

4.2.10. 3-D Animation of "Water-run off" simulation results

This use case is based on use case 4.2.8 - Execute the 3-D Visualisation Wizard as well. It
demonstrates how to interact with the customized visualisation for the Wuppertal pilot. The input
data is a terrain triangulation of a selected Pilot location (Llntenbeck neighbourhood). For each
triangle a series of water level results at different time steps have been simulated. The simulation
assumed an event of one hour heavy rainfall. This use case validates a customized visualisation
technique and its interaction tools. A more detailed version of this use case can be found in
Annex 2: Validation Use Case Screenshots and Diagrams.

Like the 3-D Marching Cubes visualisation it is highly interactive and allows the visual
exploration of the simulation results. The exploration abilities are extended by providing three
different modes: (a) visualizing the simulation results above terrain as a surface, (b) visualizing
the results with an offset above the terrain and (c) lifting the visualisation to a common reference
plane to be able to compare the water level results. Figure 37 illustrates the visualisation results.
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Figure 36: Different 3-D visualisations for the GeoCPM simulations for Luntenbeck

The action that can be performed by the user in this use case is to Play / Pause the

animation of the rainfall simulation results.

4.2.11. Execute Hydrology Downscaling

This use case validates the whole Hydrology workflow that can be divided into three different

parts:

1.

2.

3.

Creation of a location-specific local model

A local model constitutes a workspace that focuses on the specific catchment area chosen
by the user. Within this workspace the user may adjust the HYPE European model to
local conditions using a process called calibration with the result of being able to perform
more region specific hydrological simulations using the calibrated local model.

Calibration of a local model

Local models can be calibrated to fit local conditions. The process of calibration depends
on local data in form of mean daily flow time series. Thus the local model has to be
provided with local data so that calibration will result in a calibrated local model that is
as accurate as possible for the specific region and local conditions.

Climate scenario simulation

On basis of a calibrated local model the user may perform various simulations using
different climate scenarios. The more accurate the calibration has taken place the more
accurate the simulation results will be.

Moreover, this use case also showcases the SMS’ ability to not only being able to integrate

standard conformant “Model as a Service Integration Building Blocks” but to easily adapt to
proprietary APIs, the HYPE Java API in this case, on basis of the generic model management
concept (see D3.2.3 Product Implementation V3).
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Figure 37: Validation Use Case 12

The interaction between involved components is shown in Diagram 8: Execute Hydrology
Downscaling. This is only a very simplified display of the whole sequence. In Annex 2:
Validation Use Case Screenshots and Diagrams a version with greater detail can be found.
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Diagram 8: Execute Hydrology Downscaling
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In the validation use case the user shall take the following actions:

1.

10.

11.

Goto area of interest
The user may freely navigate to the area of interest or can alternatively visualise an object
that lies within the area of interest (e.g. a monitoring station).

Select Show Catchment area from the contextual menu

At the point of interest the user performs a right click to trigger the contextual menu. This
offers an action that retrieves the Catchment area for the specific point of interest and
visualises it on the map.

Select Show upstream areas from the contextual menu

The user has the possibility to request all upstream catchment areas for the specific
catchment area of interest by choosing the corresponding action from the contextual
menu of the catchment area.

Select Create Local Model from the contextual menu of the catchment area of interest
In order to perform the downscaling the user as to create a Local Model instance for his
catchment area of interest. This can be done with this action.

Enter Local Model metadata
To further describe and to be able to relocate the specific Local Model the user may enter
some metadata.

Select Assign time series from the contextual menu for every relevant area

The user should assign time series from its local database to every relevant catchment
areas (the catchment area of interest and every upstream catchment area) to allow the
calibration process to adapt to local conditions.

Choose Calibration

The Assign time series wizard lets the user choose a Calibration that shall be updated
with the new time series for the specific catchment area (the catchment area where the
right-click has been performed). The SMS remembers the current context and thus the
Calibration will be pre-selected here.

Choose time series
The user has to choose a time series for the specific catchment area.

Select Do Calibration from the contextual menu of the area of interest

When the user has assigned time series for every relevant catchment area he will choose
Do Calibration from the contextual menu to initiate the Calibration process of the Local
Model.

Choose Local Model

The user has to choose a Local Model from the available Local Models for this catchment
area of interest that have not already been calibrated. The SMS remembers the current
context and thus the Local Model will be pre-selected here.

Enter Calibration metadata
To further describe and to be able to relocate the specific Calibration the user may enter
some metadata.

Copyright © SUDPLAN Page 55 of 145



SuDPLAN Project: 247708 - SUDPLAN

12. Start Calibration
If the user finishes the wizard the calibration will be started with the given parameters.
The HYPE API will issue an execution id which will then be used by the SMS Model
Execution Monitor to check for the current state of the calibration.

13. View Calibration results
As soon as the SMS detects that the Calibration is finished it downloads the Calibration
results and visualises them to the user.

14. Select Do Simulation from the contextual menu of the catchment area of interest
If a Calibration has been done for the catchment area of interest the user will perform a
Simulation with a specific scenario. The contextual menu of the catchment area of
interest offers this action.

15. Choose Local Model
The user has to choose a Local Model form the available Local Models for this catchment
area of interest that has already been calibrated. The SMS remembers the current context
and thus the Local Model will be pre-selected here.

16. Choose Scenario
The user has to choose the desired Climate Scenario from the list of Scenarios made
available by the HYPE API.

17. Choose Time range
Most likely the user will run a Simulation over the whole time range the Scenario offers.
He has also the possibility to narrow it down here to decrease Simulation execution time.

18. Enter Simulation metadata
To further describe and to be able to relocate the specific Simulation the user may enter
some metadata.

19. Start Simulation
If the user finishes the wizard the Simulation will be started with the given parameters.
The HYPE API will issue an execution id which will then be used by the SMS Model
Execution Monitor to check for the current state of the Simulation.

20. View Simulation results
As soon as the SMS detects that the Simulation is finished it downloads the Simulation
results and visualises them to the user.

4.2.12. Emission Database Upload

This use case validates the upload of custom emission databases to the Air Quality Common
Service. It shows how the user can upload custom emission databases which are then available
for Air Quality Downscaling. Additionally the metadata of an uploaded emission database is
saved in the SMS. This allows the user to list, view and edit (if not yet uploaded) all available
emission databases independently from the Execute Air Quality Downscaling use case.
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Figure 38: Validation Use Case 13

The interaction between the involved components is shown in Diagram 9: Upload custom

emission database

Please note, that this is again a simplified diagram and the complete version can be found
in Annex 2: Validation Use Case Screenshots and Diagrams.
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Diagram 9: Upload custom emission database
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The actions performed by the user in the validation use case are:

1. Start the emission database upload wizard via the toolbar
The toolbar of the SUDPLAN SMS provides an action to start the emission
database upload wizard.

2. Define emission grids
This displays a wizard which guides the user through several dialogs. These dialogs
ask the user for the necessary input parameters for the air quality downscaling.

3. Add metadata
Lets the user choose a name, a description and a spatial reference system (SRS).

4. Choose whether to upload or save the emission database
Saves the emission database in the data store of SUDPLAN SMS and optionally
uploads it to the SPS. If it was uploaded successfully, the emission database is
marked as fixed, so that the user can't make further changes.

5. List emission databases and display their attributes
After defining an emission database via the wizard, its metadata is saved in the
SUDPLAN SMS. The user can thus list all uploaded emission databases in the
SMS Catalogue and view their attributes. If an emission database wasn't
successfully uploaded yet, he can edit the emission database and finally upload it.

6. Download emission databases
The user can let the SMS write an exact copy of what is to be sent to the SPS to his
file system.

7. Copy emission database
If the user wants to create an emission database with slight changes to an existing
one, he can copy the existing emission database and adjust it.

4.2.13. Grid comparison

This use case demonstrates the capabilities of the SMS to compare gridded data. The comparison
features are implemented using image manipulation algorithms on WMS layers. Thus they can
be used in a variety of different contexts, not only those that explicitly expressed such a
requirement in the first place, such as Air Quality. However, this concrete use case is introduced
to validate comparison capabilities of the SMS for Air Quality downscaling results.
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The steps necessary to validate this feature are:

1. Visualise two Air Quality downscaling results
Navigate to the Air Quality downscaling results WMS and choose the desired layers.
Alternatively select the desired downscaling results from the catalogue and open the
description pane where the renderer offers to visualise a certain variable with a certain
resolution on the map.

2. Choose grids to compare
Open the grid comparison widget and choose which layer to compare to which. As the
comparison is done using certain algorithms the ordering is important so that one gets
the desired results.

3. Create and select style for comparison
The comparison is made on basis of image data and the result shall be an image as
well. Thus the user has to create a style for comparison that maps the boundaries of the
images to a desired scale as well as a color representation. If an appropriate style is
available it can be selected.

4. Choose comparison method
As data can be compared in different ways a suitable comparison method has to be
chosen
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5. Slide through time and compare results
After the comparison method was chosen a new object appears on the map that
constitutes the comparison result. Use the lower slider to slide through the different
time steps. Use the slider right next to the comparison method combo box to adjust the
contrast of the result. However, this is not available for every comparison method.

For more information on the topic of grid comparison see D.3.2.3 Product Implementation V3.

4.2.14. Data export

In order to be able to benefit from data calculated in the SUDPLAN SMS in external tools the
SMS provides export facilities. Thus this use case shows how it is possible to export time series
data to CSV at the example of rainfall time series downscaling results. In fact, the export process
is the inverse of the import and hence the steps to be done are very similar to those of the import.

Wizar FileSystem

SMS
|
—J? displayResults()

exportTimeseries()

chooseConverter()

chooseTargetFile()

:% convertData()

writeCSVFile()

A\

- return

- return

.y

The actions to be performed by the user are:

1. Visualise RF TS downscaling results
Select the results of a time series downscaling and open the description pane. The
RF TS downscaling results are visualised

2. Choose the export action from the time series visualisation toolbar
As any time series that is visualised in the SMS its visualisation has the same
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common toolbar that offers an export button. This button will cause the export
wizard to be started using the selected time series as input.

3. Select a converter
Similar to an import the user has to choose a converter to convert the time series
data. However, in this case the converter obviously has to turn the data from the
internal format of the SMS into the desired one.

4. Select a target file
Choose a file where the data shall be exported to.

5. Wait for the export to finish
Simple wait until the converter has finished processing the data and the target file
IS written

6. Locate and view the file on the disk
Navigate to the target file and open it in an editor to see the raw values of the
time series in the desired format.

4.2.15. Rain event generation

The generation of rain events is rather useful for users that intend to investigate the impact of
(future) storm water events using their own data instead of data from catalogues. In SUDPLAN
this functionality is of high importance in the Wuppertal pilot but can also come in handy on
various other occasions. Thus this validation use case demonstrates how a rain event can be
generated from an IDF downscaling result.
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The actions to be performed by the user are:

1. Visualise RF IDF downscaling results
Select the results of an IDF downscaling and open the description pane. The RF
IDF downscaling results are visualised.

2. Select length and annual recurrence
Select the values from which the rain event shall be generated. As the IDF table
visualisation arranges the annual recurrence as columns and the duration as rows
this simply means select the values of the desired column until the desired length
for the rain event is reached.

3. Start the rain event generation wizard
Do a right click on the selection, choose the Euler-Computation action from the
contextual menu and the wizard appears.

4. Choose algorithm
The Euler-Computation wizard offers two different algorithms to generate a rain
event from the selected values. Select the desired one.

5. Add metadata
In order to identify the rain event again later on and to describe what this it is best
suited for enter a name and a description
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6. Finish the wizard
In the last step the wizard generates the actual rain event and stores it as soon as
the user finishes the wizard.

7. View the new rain event
After the wizard is finished successfully the new rain event will be visualised
automatically and the user can view the results of the process.

4.3. Usability Enhancements

The development of the SUDPLAN SMS went through different phases and at the end of each a
product validation report was generated for each SUDPLAN Pilot Application as well as the
general SMS. These validation reports provide valuable information for the SMS development as
they indicate where users feel that additional action should be undertaken. Additionally, there
was intense information exchange regarding usability improvements with the SUDPLAN
partners during the whole project lifetime.

SUDPLAN defines various user requirements regarding usability in D3.1.2 Requirement
Specification V2 such as:

REQ-USR-1: Common user requirements
These requirements are common to all three categories of SUDPLAN users.

REQ-USR-1.1: Usability
Certain general elements of the user interface design enhance system usability.

REQ-USR-1.1.1: User-centred design

SUDPLAN shall employ user-centred design principles in the design of the user interface. SUDPLAN
shall provide user-friendly services and interfaces, graphical user interfaces (GUI), and data
visualisation components.

REQ-USR-1.1.2: User errors

SUDPLAN shall employ user interface design features that help prevent users from making errors
when possible, allow users to reverse an error if one is made, or minimize the consequences of user
errors if neither of these is possible.

REQ-USR-1.1.3: Short-term memory

SUDPLAN shall employ design features which allow the software to carry the burden of
remembering information needed from one part of an application by another.

REQ-USR-1.1.4: Contextual Help
SUDPLAN shall provide contextual help to users.

REQ-USR-1.1.5: Ease of learning
SUDPLAN shall be easy to understand and to learn.

REQ-USR-1.1.6: Memorability

SUDPLAN'’s user interface shall be easy to remember.
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REQ-USR-1.1.7: Transparency

SUDPLAN shall present a transparent user interface.

REQ-USR-1.2: Automation

REQ-USR-1.3: Profiling

Profiles are groups of option or setting values chosen by users to personalize their
interaction.

REQ-USR-1.3.1: Profiling of the user interface

SUDPLAN shall support the development and maintenance of user interface profiles for different
users.

REQ-USR-1.3.2: Establishment of user groups
SUDPLAN shall support establishment of user groups with shared profiles.

REQ-USR-1.3.3: Information source management

SUDPLAN shall allow users to manage their information sources easily.

In accordance to those requirements and the user feedback collected through the overall
Validation Report in general (D2.2.2 Validation and Evaluation Report) and the single Pilot
Validation Reports (D5.3.3-D8.3.3) as well as continuously during the application development
and release cycles various usability enhancements have been implemented.

Visual appearance

Description The visual appearance of the SUDPLAN SMS has been improved in various
ways:

e By default the SUDPLAN SMS provides an application layout that is
suitable for many workflows by grouping the single widgets
thematically. Additionally, any user of the SMS may create its very own
layout by rearranging any of the available widgets. By default the SMS
stores the user specific settings so that the application layout is restored
when the user logs in again. Moreover, the single widgets also store
their current state hence not only the layout is restored but the widget
specific configuration as well. Thus the user may continue his work
right where he left off. Furthermore the user has the possibility to store
arbitrary layouts and configurations so that he may reconfigure the SMS
to use them at any time. So it is possible to prepare layouts suited for
small devices such as ultrabooks as well as multi-head desktop
environments.

e The punctuation and general text style has been improved and unified
and the application is available with English as well as German
localisation.

e Data visualisation has been improved, e.g. IDF curves now not only
provide a tabular data representation but also a chart with an array of
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curves.

Longer running tasks, which are actions that may not finish within less
than one second, provide visual feedback of their loading state so that
the user can see if the task is still running.

Originates from | REQ-USR-1.1.1, REQ-USR-1.1.6, REQ-USR-1.3.1

Applies to D2.2.2 — Annex A — Chapter 8.2.1
= - = ¥ JWINf-)‘ﬁl TS LOT (- 34,7905 1 n:c...
Figure 39: Example of a custom configuration best suited for the Pan-European Use Case
Workflow
Description The main workflows covered in SUDPLAN have been optimised in various
ways:

e Many data visualisations now provide the most important actions
directly in an appropriate way, such as e.g. an additionally toolbar for
time series visualisations so that the user may e.g. access the time series
export functionality without the need to locate the appropriate menu
item.

e Many objects provide their available actions from various locations
where they are visualised, e.g. the Rainfall Downscaling actions can be
accessed from the contextual menu of the IDF curve object when it is
visualised in the catalogue or in the map.

e Many objects can be edited in various placed best suited for the current
workflow and user preference, e.g. the emission databases can be edited
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using an appropriate wizard or the “normal” editor.

e Many available actions highlight and visualise an appropriate
visualisation of their results now.

e Dialogs, such as naotifications of long running tasks now popup in an
appropriate location so that the user easily spots them.

e On-the-fly search for capabilities making it easy to find a specific layer
for visualisation.

Originates from | REQ-USR-1.1.1, REQ-USR-1.1.3, REQ-USR-1.1.5, REQ-USER-1.1.7

Applies to D2.2.2 — Annex A — Chapter 8.2.1

Buchenhofen kurz

["1is forecast

4 ) | show Original £ £

v Time Series Data

Jan-1960  May-1960  Sep-1960  Jan-1961  May-1961  Sep-1961  Jan-1962  May-1962  Sep-1962  Jan-1963  May-1963  Sep-1963  Jan-1964  May-1964  Sep-1964  Jan-1965
Time

Figure 40: Time series visualisation with toolbar

Guidance and Help

Description The SUDPLAN application does not provide a “classical” help system but
supports the user in a more appropriate way with the implementation of on-
screen hints. This can be as simple as a tooltip text for components and as
advanced as previews. These features on the one hand and the available
feature and tutorial videos on the other hand provide a basic understanding of
the SUDPLAN application as well as of the main workflows and guide the
user so that he can successfully complete his task.

Additionally, the available SUDPLAN information for various topics has
been improved, such as scenario descriptions for downscaling or appropriate
legend data
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Originates from | REQ-USR-1.1.4, REQ-USR-1.1.5, REQ-USR-1.1.7

Applies to D2.2.2 — Annex A — Chapter 8.2.1
800 TimeSeries Export
Steps Choose converter

1. Choose converter
2. Choose File Converter: CSV Converter #3 =

3. Convert Timeseries

Format Description:

- One line of metadata {header)

- Every line contains one date and a corresponding float value
- Lines without value or with "-9999" value will be ignored

- Format: yyyy.MM.dd |s+#, ### (White space separator)

- Expected unit: m/s (cubic meters per hour)

- No unit canverskan

Format Example:

Date 545223
1985-01-01 6
1985-01-02 5

S gt 1985-01-03
= 1985-01-04 -9999

Figure 41: Time Series Export wizard showing a converter format preview

Error handling

Description Error handling in SUDPLAN have been optimised in various ways:

e Users are not confronted with cryptic error messages anymore but are
notified that an error occurred. Where appropriate they have the
possibility to store the error details so that they can inform a responsible
person. Additionally, in case of a renderer error, the user also has the
option to view the desired data nonetheless but with the default auto-
generated visualisation.

e Recoverable errors can now be resolved easily with little user
interactions and without the danger of producing inconsistencies in both
data and views, e.g. if the connection to the backend server of the
application is broken the user may easily reconnect with the possibility
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of alteration of the connection properties.

Originates from | REQ-USR-1.1.1, REQ-USR-1.1.2, REQ-USR-1.1.7

Applies to D2.2.2 — Annex A — Chapter 8.2.1

| 800 Connection error

° The connection could not be established. Details

W No proxy

) Manual proxy configuration

Credentials

Username |

Password |

Domain |

Quit application

Figure 42: Reconnector dialog
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5. Conclusions

This document describes the final version of the ‘Scenario Management System’ which is based
on deliverable D3.3.3 Integrated Scenario Management System V3 which is closely related to the
deliverable D3.2.3 - Product Implementation V3.

This document is a brief description of the core elements of the software developed in
WP3 of the SUDPLAN project. In contrast to the companion reports of the deliverables D3.2.3-
Product Implementation V3 and D3.3.3- Integrated Scenario Management System V3 this report
summarizes the final results of the Scenario Management System as an integrated solution.

This document illustrates the features of the developed SMS software. However, it does
not serve as a detailed handbook. For detailed information regarding features and usage of the
SMS as well as the interaction, we recommend the prepared videos in the SUDPLAN video
channel at YouTube. The videos can be accessed via the following link:
http://www.youtube.com/user/Sudplan. Moreover, we provide a SMS Video Tutorial in six parts,
which explains the basic controls of the SMS application. It can be watched on the SUDPLAN
WP3 Blog at http://sudplanwp3.cismet.de/?p=523". Finally, we offer various feature videos
available at the SUDPLAN web site (http://sudplan.eu/Results/\WWorkshop/SUDPLAN-

workshop).

In addition, the report describes the integration environment used to perform the software
integration and testing and how the integrated SMS software was validated on a micro-scale by
the consortium to ensure that the implemented functionality is in line with the implementation
plan and user’s expectations.

The micro-scale validation was performed with the help of various representative use
cases, which were collaboratively defined. Those use cases reflect the main functionalities of the
SMS after the third year of developments a detailed use case walkthrough can be found in Annex
2.

The uses cases described and explained in this report are:

1. To retrieve Climate Scenario Information on the European Scale from a Common
Service through the SOS service interfaces provided by the Model as a Service
Component and to visualise it in the map as interactive geographic layer and time
series graph.

2. To perform a Time Series Rainfall Downscaling with help of the SOS and SPS
services provided by the Models as a Service Component, to visualise the results in
the map and to configure the downscaling model through a graphical user interface
including the possibility to use the rainfall frequency adjustment of the CS.

3. To perform an Air Quality Downscaling similar to Rainfall Downscaling,
additionally supporting further model configuration options and the ability to
upload local air quality data to a SOS so that it can be used to improve the
downscaling results.

! user: commission password: 9f4rJASG3rfd or contact martin.scholl@cismet.de to obtain login information
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4. To perform an IDF Rainfall Downscaling with help of the SOS and SPS services
provided by the Models as a Service Component, to visualise the results in a table
and to configure the downscaling model through a graphical user interface.

5. To support the import (conversion and integration) of local time series data to be
used as Common Service or Local Model input.

6. To support Local Model Integration (control, parameterise, run, visualise results) to
connect Common Service results to the local planning process.

7. To support scenario comparison (for time series data) by the provision of a Time
Series Visualisation and Comparison Framework.

8. To provide highly flexible visualisation support through a 3-D Visualisation
Wizard

9. To demonstrate advanced visualisation and animation techniques for a set of iso-
surfaces (Marching Cubes visualisation) which use NOy air quality measurements
in the city of Stockholm.

10. To provide a visualisation technique that shows simulation results above terrain as
a surface which allows amongst others the comparison of different water levels.

11. To perform the entire Hydrology workflow, which consists of the creation of a
location-specific local model, the calibration of the newly created local model and
the climate scenario simulation on basis of the calibrated model.

12. To provide the possibility to upload custom emission databases to the Air Quality
Common Service.

13. To demonstrates the capabilities of the Scenario Management System to compare
gridded data.

14. To support the export the data calculated in the SUDPLAN SMS in external tools.
15. To generate rain events in order to investigate the impact of (future) storm water

events using own data instead of data from catalogues and to demonstrate how a
rain event can be generated from an IDF downscaling result.
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7. Annex 1: Glossary

Climate scenario Climate scenarios means the resulting climate evolution
over time, as simulated by global (GCMs) and regional
(RCMs) climate models. Climate scenarios are products of
certain emission scenarios that reflect different economic
growth and emission mitigation agreements.

Common Services Common Services are the climate downscaling services for
rainfall, river flooding and air quality, developed in the
SUDPLAN project and accessed through the SUDPLAN
platform (Scenario Management System)

Emission scenario European cities will also handle different local emission
scenarios (to the atmosphere) that to a large extent
influence future air quality, but with little influence on
global climate.

Information product Raw data, such as the results of mathematical modelling,
and the analysis thereof, will often need to be packaged in
such a way as to be accessible to the various stakeholders
of an analysis. The medium can be one of a wide variety,
such as print, photo, video, slides, or web pages. The term
information product refers to such an entity.

Model A model is a simplified representation of a system, usually
intended to facilitate analysis of the system through
manipulation of the model. In the SUDPLAN context the
term can be used to refer to mathematical models of
processes or spatial models of geographical entities.

Profile Within SUDPLAN a profile is a set of configuration
parameters which are associated with an individual or
group, and which are remembered in order to facilitate
repeated use of the system.

Report A report is a particular type of information product which
is usually static and might integrate still images, static data
representations, mathematical expressions, and narrative to
communicate an analytical result to others.

Scenario A scenario is a set of parameters, variables and other
conditions which represent a hypothetical situation, and
which can be analysed through the use of models in order
to produce hypothetical outcomes.
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Scenario Management
System

Scenario Management System (SMS) is synonymous with
SUDPLAN platform

Scenario Management
System Framework

The Scenario Management System Framework is the main
Building Block of the Scenario Management System. It
provides the Scenario Management System core
functionalities and integration support for the other
Building Blocks.

Scenario Management
System Building Block

Scenario Management System Framework is composed of
three distinct Building Blocks: The Scenario Management
System Framework, the Model as a Service Building Block
and the Advanced Visualisation Building Block.

SUDPLAN application

A SUDPLAN application is a decision support system
crafted by using the SUDPLAN platform and integrating
models, data, sensors, and other services to meet the
requirements of the particular application.

SUDPLAN platform

The SUDPLAN platform is an ensemble of software
components which support the development of SUDPLAN
applications.

SUDPLAN system

SUDPLAN system is synonymous with SUDPLAN
application

User

The term user refers to people who have a more or less
direct involvement with a system. Primary users are
directly and frequently involved, while secondary users
may interact with the system only occasionally or through
an intermediary. Tertiary users may not interact with the
system but have a direct interest in the performance of the
system.

Web-based

Computer applications are said to be web-based if they rely
on or take advantage of data and/or services which are
accessible via the World Wide Web using the Internet.
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8. Annex 2: Validation Use Case Screenshots and Diagrams

This annex contains the detailed interaction diagrams of the validation use cases as well as the
complete set of screenshots related to the actions the user has to perform in a specific validation
use cases. The interaction diagrams as well as the user actions are explained in the respective use
cases sections of section 4.2 Micro-scale Validation of the integrated SMS.

8.1. Climate Scenario Information on the European Scale

For a description of this validation scenario please refer to 4.2.1 Climate Scenario Information
on the European Scale.
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8.2. Execute Time Series Rainfall Downscaling

For a description of this validation scenario please refer to 4.2.2 Execute Rainfall Downscaling.
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Drag and drop
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Steps Add metadata
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2. Select target year Name:  [RfDs Run |
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8.3. Execute Air Quality Downscaling

For a description of this validation scenario please refer to 4.2.3 Execute Air Quality
Downscaling.
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8.4. Execute IDF Rainfall Downscaling

For a description of this validation scenario please refer to 4.2.4 — Execute IDF Rainfall
Downscaling.

Navigatr Search Took [loo: Eawas  Window Help | Fe Boc Haon CeoSearch Bookma)

View the IDF curve

Th 160 135 130 175 00 235 230 175 00 3% B0 395 400 475 430 7S 00 574 550 573 609 625 M0 €7% 703 7an 7RO
Dauar (min}

[ t3ae 2lalve 3 dawe  Slahre 10 bawe 20 des 30 Jahis 80 bawe 100 ddve]

S iR o e

View the |IDF
curve's extent on

oy
CIRITELE LN

| EISTNA 3030 A Rnaer (11 1|LW!I‘HI:'\|H.!HHP\I‘;1-T11I_

Copyright © SUDPLAN Page 90 of 145



SubpPLAN

Project: 247708 — SUDPLAN

al
@ L Regenereignisse
18 LD Tewreihan

15 objeas

Choose the rainfall
downscaling action from
the contextual menu

e T A LS
2 : i

LA~ 2000 -DWD Kaster (11,5

| Mame s Type
KOSTRA-2000- 10 _CURVE Polvgan

| KOSTRA-2000-DWD Raster (18,58}
LrEmadnn

1L Ganerabertwas e rungs planung
B Einzugigebiet
E L Regandaten
Bt il IoF
L 3
al
@ L Regenereignisse

18 LD Tewreihan

Steps

o 2 eoservec e g Service
=g suDPLAN

e

n

1. Select scenario
2. Select target year
3. Add metadata

Description:
CI5M3 ALE:
Lixd

emissian scenario: ALB lintermediate level of future CO2
emissions, prak at 2050)
Ciobal medel CS5M3 (University Corporation for Atmaspheric

Bk oo ke @@

| Mame s Type
KOSTRA-2000- 10 _CURVE

| KOSTRA-2000-DWD Raster (18,58} L1 26,5 1.231(7.26,51,25)

Copyright © SUDPLAN

Page 91 of 145



SubpPLAN

Project: 247708 — SUDPLAN

Fl i Generakrtwisierungiplanmg
. Einzugsgebiet
E L Regandaten
Bl ioe

=] 2 GaoServer Web Map Service
=g suDPLAN

L Regenereignisse =

11 L Zesreihan

§ a B

n

o
2026

Targetyear: | 2083

066 2076

Select a target
year

S o wek W@ . #
p—

Mame
KOSTRA-ZD00-,

| Grometry

4 —Type
0 _CURVE Polvgan

| Centre
0.2007,27,50,231

| KOSTRA-2000-DWD Raster (18,58}

1:1|EPSGA326(17.26,5 1231 17.26,51.25)

Havigator  Search ook o Ll Wiedow Hels | fla Edn Wetory  Geo-Search  Bookmark  Lxtras  Window el

npot)

Fl i Generakrtwisierungiplanmg
B Einzugigebiet
E L Regandaten
Bl ioe

- KOSTRA-2000-DWD Raste (11:31)
B L Regenereignisse
18 L Temreihan

|
Name: (10 Test 1] -
Deseripuon:

This is a dema run 1o demansirare raindall downscaling.

Soln B Womon e &
P

Mame
KOSTRA-ZD00-,

4 —Type
0 _CURVE

I ccemre |
0.2917,27,51,23

|| KOSTRA-2000-DWD Raster (13,51

1:1|EPSGA326(17.26,5 1231 17.26,51.25)

Copyright © SUDPLAN

Page 92 of 145



SubpPLAN

Project: 247708 — SUDPLAN

Havigater  Search Jock

B 5 Adminration
S Alrqualny

nar b PTwa s L rUngspLanUng
 Einzugsgebiet
L Regandsten

of

i Prognosen
KOSTRA-2000-0WD Kaster (11,51)
Regenereignisse
Zeareiner

Lxtran  Window  Hels | ko
4 B CeoCPM Konfiquraton imponieren  TimeSeries import |

KDSTRA-Z000-DWD Raster (11,511 * § Rainfall Gownscaling g (DF Test 1) 4 0F Test 1

Model Execution Status of IDF Test 1

_E]nnmmé{--x\

falie

|deseriprion
vear

KOSTRA-2000-DWD Raster (11,510

KOSTRA-2 000 - OWD Raste.

Wait for the execution

i to finish
[T object selected [ [ Descriptions loaded successfully (X ]
———
[T Te¥ Pl kst
Havigator  Jearch  Jook Extrad  fyiciow hpb_: ko
|~ | GeoCPM Konfiguravon importieren  TimeSeries
" o —
& Administration

5 airqualny
Hydrology
Rainfal
= Dema
L Timasacias
U Daowndcaleng fuss
& Tenicol
W LGdemo2
i & IDF Test 1
B Rainfall dowrealng input G Test 1)
7 Downscaling results of proidf_P10652
worh

= 4 Linzd
G RF TS DS damo run
G RETS DS rum 1

1 unz

) Wmpertal

TArtribures H e w0 [rox|
| [Commeras.

LR "modeinputid” 446, mode.

mode] Rainfall Dowrscaling

narna Downssaling results of pre
[ Dommicating results of preiat_Pio65z

3 o model

Downscaling Ergebnis von pro:prd_Nawhei

o
S — i F | 30l o J  we )

&70 1480 1730 1540 2070 FELE

516 070 1230 1320 1440 1610

5.0 BB.0 980 1060 s 1280/

380 750 (31 0 570 1089

w0 (111 &30 o B

410 ELEY 510 580 640

5.0 40.0 430 410 510

B A 260 300 20 5o 30

View the downscaling

150 10 130 00 230

120 140 150 &0 180
reS u ItS 9.0 10 1 10 1o |
0 1o |

3

g

g

Intensicit (mmyh)
B

a

5 30 W5 40 45 450

75 60 625 650
Dauer (min)
[Ciahr —2mtie _3ishve  Shhee 0 olwe  20dahee 30 Sahre — S0 Jshee — 100 Jwtre ] |

50 535

T80

[T chject selected [
———

[Bescrintions loaded successhlly

Copyright © SUDPLAN

Page 93 of 145



SubpPLAN

Project: 247708 — SUDPLAN

2l DF Cunva Faatuna ]

| degbrpPasiure)

STl calingl)

= =

. fereaskid

AT - A

]
. ST SOENANSS ] H

-‘—:r) shomseom ana)
eyt Ve orBeuseiarios| |
” rafsm boundarydear

A phoaTorgeeeear(]

addbAatal nformalion )

—

L. P taskld

mmgﬂmlmﬂdl

displayFasuls])

refuen s HDF Cunc

Copyright © SUDPLAN

Page 94 of 145



SuDPLAN Project: 247708 - SUDPLAN

8.5. Local Data Upload

For a description of this validation use case please refer to section 4.2.5 - Local Data Upload.
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8.6. Time Series Visualisation & Comparison

For a description of this validation use case please refer to 4.2.7 - Time Series Visualisation &
Comparison.
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| Fe=grior  loeh  Jombe Pom frdes ey | P B Haley (erdoerh  Bostrud Bie Wedew ey |
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e =
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T = Raoeis
Tima Series Data e
' = =]
sanm| A T3
L'ide W | 7 G:I::
A0 Y M ) g |
- et i i | [ [ E
- £z
i
.1 - T — -
i : : - . \-— = - | Capabiiie | 4 b ¥
: i o -r.,: _\_ | ""-\-LI Tiogrd  roBx
L] 7
= New calculated time St
L 1 . . i ; ELETE - 1
Ls=a@RR . series is visualised in _—
Ligs | oo | e ! T pmmass i
W P g E 1
e existing chart ; 4 e
, \ / g
A PR s
- E A5 AN R 1908 |
I [ LA ]
% TimeSeries\Visualisation MappingComponent
U?r
1 1
: 1 1
- I I
1 selectAllTimeSenes() >l :
I
show spatial reference in map() '
) ) T |
select time series | !
operati s 1
peration() i
I
I
1
1
show dialog() :
define I
—_—
Parameters() :
I
1
1
setParameters() :
hit Ok button() !
> |
|
|
|
calculatel) I
|
[
addTimeSenes(TimeSeries ts) :
|
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% SMS WMS 505
User
| T T T
| | | |
I drag and drop layer to map() | | |
L - | |
| |
getlayer() ! :
|
|
e ——— e —— — — |
LI |
| | |
hit info button() | : :
] | |
| |
| |
create TimeSeriesVisualisation{) | |
| |
| |
getSOSs]) I I
|
|
|
|
|
|
______________ |
|
| | |
| return SO5 metadatal) | |
select Hold Cheddbon) — : : :

L I I
| | |
| | |

hit attribute query button() I : :
|-

L I I
| | |
| | |
[ [ [
| | |

click on map{) o | | |
| |
; oy | |
attribute query(} - I
|
. \ |
Y C 0
o _ XY Coordinatel) .
|
| |
| |
1
getTimeSeries{505Metadata, XY -Coord) . :
I Ll
|
|
E——————————————— t+t-————————————

can be performed
multiple times
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8.7. 3-D Visualisation Wizard

For a description of this use case please refer to 4.2.8 - Execute the 3-D Visualisation Wizard.

Select Data Source
Select Attrbutes
Select Visualization

| | WUPPERTAL-WORKSHCP

1) Buildings.zip __ reslSmushp
1 geocpmid.zip L_| res1Sm.shx
1 MOZ2test.zip L res30m.dbf
i, prag_ser.zip | res30m.prj
1, prag_ser2zip || res30m.shp
1, prNO2scenzip || res30msh
| resSm.dbf || resS0m.dbf
| res3m.prj L. res50m.pg
i | resSOm.shp
™ | resS0m.shx
_eST0m.dbf | resl00m.dbf

Select data source: either o[ restimp ] el

| resl0m.shp | resi00m.shp

from local storage or web _ sl ;_Ii’iﬂl"},;‘,'l;u._,ip
service. ’

res1Sm.prj L

File name:

Fies of type: | All Fies

Select Attributes (2. from 4)

w:mm« y

Select Attributes

Select Visualization SeleconAticbute

Parameter Mapping JLinewt
Layer
[inetype
JFID_

Preselect the attributes
of interest.
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“ .| Mame
Extrude Polpines

2| Desrpion
Tons harve tn select 2 attrbutes for the visusizasen tedhrue,

= The Pl yine trchrague mape ore poale atTbute s of your data ource 9 e
| |parermeter color, The srcond stirbute B’ used for the exruten,
|| A el i wvalatle 4 -
\.\ el M i
BuII ngs

uJ " Choose a suitable visualisation
Lleslgy] | technique

eps Parameter Mapping (4. from 4)

Select Data Source
Select Attributes
Select Visualzation
Parameter Mapping A Mqﬁamm
-~ [dentity Function
Scalar Mulitpication
onstant value

Height of bulding [m] | Color of roaf | Color of wals |

Select a transfer function
for the different
visualisation parameters.
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®  Select Data Source

®  Select Attrbutes

®  Select Visuslization

®  Parameter Mapping

Depending on the transfer
function map the attribute
and select a classification
method.

The final visualisation.

TR L, WY O

|

Parameter Mapping (4. from 4)

[ gt o buidng [ | Cor of 00f | Color of wals

Color ramp dassification
Attrbute | Bevabon -

st [ oo [

¢ Classes 6+ Classificabon [Equal

[Pretey Breaks
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8.8. Visualisation of 3-D air quality data using iso-surfaces

For a description of this use case please refer to 4.2.9 - Visualisation of 3-D air quality data
using iso-surfaces.

Select data source: either
T from local storage or web.

L VisWiz

Steps Select Data Source (1. from 4)

.
Select Data Source -

®  Select Attibules (®) File: <none> Browse |

*®  Select Visualization -

®  Parameter Mapping (U URL: | htip#f

| Cancel |

Sk ol ANTACUNES [ from 4]

Sakici Dala Saurca
Saket Anribules

Sehicl Visualizatar
Parameter Mapping

Choose the timestep to be
visualized.

Copyright © SUDPLAN Page 108 of 145



SubpPLAN

Project: 247708 — SUDPLAN

Seiact Vambaaboa {3, Irom 4

SeleR Dot Sourey
Sefech Aribanes

Sefect Woaalizaton
Farameler Marpmp

| - Hestis
Exirud Mg e s
ans |

Letn

Timasarias

saked 0%a ot
wrilet 1 61 Srare @
waE T ey

U T Wk AR I ety B0 R R, R
AEraagy FEu G S 0t RO Val e Bl
Bebwsen dildrenl bing sleps

Choose the Marching Cubes
visualisation technique.

P bt - v
Do DRmvan (eaadkan Anehl edbae dre Feces s

Perarseui Mazqeay . livn 81

Choose color for the
isosurface.

Eeliencl Cryda Soawcs
S i Bl
Sl e sualzating

e e i Dol
Parmmeler Mapging =

_fispami | b | |

s R e

si-ﬂ
:

Werathia

sy
i

O | | sobiechan

funizicaelen

= ek
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[ Pt

Muggny (4, Irims 41 £
L —— 7 —— 2 And set the isovalues of

B msied Abibiies _I_c“_‘”‘:_rw“_""[ Az (LT

i — interest.

Canstselvieiis | 0

The marching cubes
visualization for the isovalue
6. On the right side the
interaction and animation
controls.
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8.9.

The user can play and pause
the animation. The
highlighted number indicates

the current isovalue.

3-D Animation of "Water-run off" simulation results

For a description of this use case please refer to 4.2.10 - 3-D Animation of "Water-run off"

simulation results.

Select data source: either
from local storage or web.

) adplanD - DFK fc) 2041

Datei Bearoaiten Hinzulugen Ansscnt Stocknaim Linz Wupperal Hitle

L) VisWiz
Select Data SOUIC (1. from 4) e

Steps
®  SselectData Source
(®) File: <none>

®  Select Attributes
®  Select Visualization
*  Parameter Mapping

(J URL: htip:

0808
@’e%ﬁe '
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Lo, gt - e 1) T o
| SR MERTE SRR ST SO W] Vw1l o

| & Wethr

Ships Swbac] Ailriainn 3 o A1

" - Zeho Cell S5Ta
Subecl ARiikalEs SERLEHL &1y el
Zabact W mhuber
Fatarrsly: Mapping

Choose the waterlevel
attribute,

Sotecl visusheadan |3, froes 41

Gelod Dot Souns
Sedacl Adritules E
Seae Vissaioario Timesarias :
Famater Magpng is GooCRH

- Hams

D ripptices

This viziaizalion becheigue shows 2 fayes with regiens vl difer i ook
and haighl apoarding fo wandr Ksel

e
ol
‘gt

Delaunay

Choose the customized
geocpm visualisation
technigue for the Wuppertal
pilot,
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e A | Choose the mapping h
function, start and end color,
L Ve | the number of classes, and

Emajra Earamalan . Fredn 4

e the classification (e.g. equal
Eutedl e LA Timaslsps Count [ Sonr] : :
E SnisdMaaon ey oo oo == intervals, quantile, etc.)

| Calarrampchzs Ncsing

stisue |PRTERLEY. (%)
satee N e [
Gustes 03| Glassneson | Ews invas =

| Eniss | | cancsl

The geocpm visualization for
the Lintenbeck
neighborhood.
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Using different modes (from
top to bottom): on the
ground, offset from terrain,
and commaon reference plane
in order to compare.

Using those controls the user
can start, stop, and pause the
animation.
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8.10. Execute Hydrology Downscaling

For a description of this validation scenario please refer to 4.2.11- Execute Hydrology

Downscaling.

T & Locul Model for catchmnt dres 500131
b Local Moded for catchment area 503131 (Defler)
& Locl Moded for catchmens area 503161
i e Locat Model for catchmnt dced 00 180 (DT
i i Locat Metal fow catrtenare dcea S01744

o
K taver

LevavORd

Goto area of

S

su??;ggnﬂsxm

4

interest

W Map

BALEPSG6325106.76,49,5 11 176045 101

e 1er ot Ll

1 w4 Local Model for catchment ares 505130
w4 Local Model for cahment area 502131 (DuSeni
& = Local Model for cahmen area 503162
1 w4 Local Model for catchmant ares 505152 Dhar)
(i s Ll Mot fo eais et anes 505214

-\ SelectShow
CatchmentArea

i
HHIES

HE

EANANSEENAERNNRERNEER
i§€§i

§§

e tevee

Lo ad@RB
il e
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Loeal Mdah
i @ Local Mol for caschmert ares S05111
& # Local Mode] for caschmens arez 503111 (DwSen
# @4 Local Model for caxchmest ares 503152
B #= Local Mod] for caschmaes area S01152 Eilen)
% ea Lowal Model for cawhment area LOT204

i

[ifs

HANAASENNANANSENY
R

i

Select Show Upstream
Areas

1 w4 Local Model for catchment ares 505130 o
B 44 Local Mode] for caschment anea 503131 (Dufent B o ag
& @ Local Model for cahmest area 503152 £ i
1 w4 Local Model for catchmant ares 505152 Dhar) i Coumries
i o Lol Mot fre cairhemese area S05314 i;vwn-r
B Rantal HihRasng
= ik Dama o g areaa
L0 Tmsaiares Ta W Coastnes
6 0 Curves [ T e
& L0 Ran Evemns. B E undated
) 4 Dowmacatng rum i 2 Kuers
Sreams
Ie Bl Ramoucy
HL g
0 ks
¥ Tam
W Bordeny
¥ caes
W sememunts
W Spot eievanons
g
L ooran batnd

Select Create Local
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Lacal Moy
i @ Local Mol for caschmert ares S05111
& w Local Mode] for area 503111 (Dueni
# @4 Local Model for caxchmest ares 503152
B w Local Mol for caschmans area S01152 Dien)
T d Loral Model for cakchmest ares K05 304

i

Enter Local Model
metadata

Eéi

phhﬁp’g,)m
EENENESENESSANENNSES
§§§§:£§§§

i

1 o4 Local Model for catchment ares $05131
& %4 Local Model for area 503111 (Dwers
& & Lotal Model fos carchmess area 503152
1B o4 Local Model for caichmant ares 505152 Dhar)
0 e Lol M for eatchmest ares S05744
%4 Valdanon dema
0
- Cabibranon ngst far Valdaton dema
L rlations
= Raitl

-
i

o
i

i

kahhh;cam-.; :;’G
smwmmﬁfnmsxﬁmwxnwimmg ¥
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§§

SelectAssign
Timeseries

7

I'n—Ei i

s ]
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[Bon =
S

i = Local Mol for caschmens area 503162
&
i 4 Local Model for caschmens arez 503254
4 Yakdanon demo

L]

W Caltiration Rus for Valiation Jema.
[ Calbraton inpus for valdation dems
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Hi

i

¥
3
i

Choose Calibration

EEYENNNANAENR
HEE

g
§§

‘Cakeeanon Run for Vabdanon d__

Mydroiogecal Csiteanon.
Calteanon nout foe Valkdation

mevar@ER : :
e i sne

= G harid Mas

[LX=1R 2
e N

i 4 Local Model for caschmens arez 503254
i Yakdanon demo
L

1 Caltiratin R for Valktation damo
[ Calbraton inpus for valdation dems
LD Saresations.

e
B wateradies

i

i

EEYEENEANNERNE
L

{
]

*= Choose timeseries

‘Cakieeanon Fun for Vabdanon o

Calieeason nput for Valkdation e e = = = ——
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1 o4 Local Model for catchment ares $05131
w4 Local Model for cahment area 502131 (DuSeni
& = Local Model for cahmen area 503162
1B o4 Local Model for caichmant ares 505152 Dhar)
4 s Ll Mot foe eaisbement anes 05214
5w Valdanon dems.

- Cabbration Rus for Valdartion dema.

Select Do Calibration

W Coumries
¥ Tapngrapiy
¥ nivagng
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W Coastines
] watasbostian

HE

i

EENENSENRNERER
5
i i

f
i

5 e Local Model fot caschmens area 503131

i = Local Mol for caschmens area 503162

& 2 Local Model for caschmens area 503131 (DveSen)

S
%4 Local Model Ao caschmen area 503254
4 Vabdanon dems

4 Cabtraton Kun for Valdation demg

Choose Local Model

i

g;gzg i
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]
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8.11. Emission database upload

For a description of this validation scenario please refer to 4.2.12 - Emission Database Upload.

Startemission

database upload
F=  wizard

E Sudpl 7 Systemn (alpha) ' ¢

Mavigator  Search  To Plugins  Extras  Window |
j{atalngue A X =]

Create emission database

,Z.} Administration
B
Hydrology
G-~ Rainfall

=

P =

-

-
|y Create emission database Iﬁ

Steps Grid specification

1. Grid specification -
2. Add metadata Substance |NO, |
3. Save & Upload

Emission grid |ario\emi55i0n|ayer_1_grid.txt| | Chooseﬁle...l

Specify attributes of
firstgrid

Time variation ' Constant
— ) Traffic
) Custom |)rer_1_timevar.trt| | Choose file ... |

Grid height ) 0—40m ) 40-80m ) 80-160m ) >160m

Grid name |I\r_traf'ﬁc| |

= % (ol (4] (=]

€ Please specify at least one grid.

| < Bac || lext ||i“—‘|| Cancell
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-
|_¢| Create emissicn databasze

S

Steps

Grid specification

1. Grid specification
2. Add metadata
3. Save & Upload

Substance |NO,. '|

Emission grid |ario\emissionlayer_l_grid.b¢| | Choose file ... |

Time variation ' Constant
1 Traffic
' Custom |)rer_1_timevar.t>¢| | Choose file ... |

Grid height (@) 0—40m ) 40-80m (' 80-160m ) >160m
Save firstgrid Grid narme |I\r_traffic |
= k|
/' o ) _
© Please specify at least one grid.
| Bac || £ -\||j“-.'-‘||CanceI|
|y Create emission database Iﬁ
Steps Grid specification
1. Grid specification ]
Iv_traff -
2 Add metadata v_traftfic Substance |502 |
B TG Emission grid |ario\emissionlayer_E_grid.b¢| | Choose file ... |
Time variation ' Constant
. . ) Traffic
Specifyattributes of — : :
. ' Custom |yer_2_t|mevar.t>¢| | Choose file ... |
secondgrid
Grid height ) 0-40m ' 40-80m @ 80-160m ' >160m
Grid name || |

© Please specify a name for the grid.

|-:i.=: ||Next:v||;“-_'-‘||Cancel|
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-

3. Save & Upload

Save the emission
database in SMS

I

Mote: After a successful upload you can't further edit the emission database,

Saves the specified emission database and uploads it to the 5P5.

Save for later upload

Just saves the specified emnission database. You can edit and upload the emission database later.

| Create emission database ﬁ
Steps Add metadata
1. Grid specification .
2. Add metadata Mame |Em|55|0nDB |
3. Save & Upload
F SRS |EPSG:3021 ~|
Description | An emission grid example.
Add metadata
=
. “
|<§ack|| Mext = ||j'.‘-'||CanceI|
|y Create emission database ﬁ
Steps Save & Upload
1. Grid specification
2. Add metadata
Save & Upload

s

| <Eack|| lext = ||Einish | | Cancel|

Copyright © SUDPLAN

Page 128 of 145



SubpPLAN

Project: 247708 — SUDPLAN

-

|_¢, Create emission database

S

Steps Save & Upload

1.  Grid specification

2. Add metadata

3. Save & Upload Save & Upload

Saves the specified emission database and uploads it to the 5PS,

Save for later upload

Just saves the specified emission database. You can edit and upload the emission database later.

Mote: After a successful upload you can't further edit the emission database.

== Close the wizard
s
A 4
| < Back | | lext > | | Finish Ll Cancel |
|

.

: ——— —— - = e R T — w ool ) |
3 Sudplan Scenario Management System (alpha) ) - - - - - _— -

Mavigator  Search  Tools Extras  Window ﬂelp| File Edit Histo G Bookmarl E H

G B s B i

Tatalogue # - x oescrption # - x {JarbuteEditor {_hap, rax

.:-‘} Administration

L:Jg Airquality
-4, Downscaling runs — 1l
[+ |4 Emission Databases EmissionDB
- | EmissDB
|4 EmissDBL
T EwiDB2 Inspectthe new
-+ [& EmissDE3 emission database General information
- | EmissDB4
[ EmissDBS |EmissionDB |
- |4 EmissDB6
(& EmissDB7 SRS: |Eps@:a021 |
- Description: | An emission grid example.
- [5 JANTWANMIH
- [3 JATWSEDL N
B Hydrology
B Rainfall i
Substance: |: 10 '|
= Emission grid:
" Attrib E Al X A0 X
name EmiszionDE Time variation: & Copctant
description =mission grid example, ) Traffic
E;Umet"y 2 Custom
fgl'ids We have to change Height: @ 0-40m ) 40-80m O B0-160m ) >160m
ile . .
uploaded an emission grid. Gridrame: |
Click edit button.
'
@ grids
ll object selected l lDe;crlptlons loaded successfully e
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——— -—— - e — -— S —— [E=RIEN=C)
E Sudplan Scenario Management System (alpha) - - — [ N T i

Mavigator Search Tools Flugins Extras  Window Help | File Help
E Bk
ECIMoglle LI A0OX

4 Administration Log MetaObject I
=3 Airquality B ——

% Downscaling runs
3 Emission Databases

el EmissionDB
1 EmissDB
- |4 EmissDB1
5| EmissDB2
| EmissDB3
14 EmissDB4
14 EmissDBS —
15 EmissDB6 ‘EIT\I:JIOI’\DE
- |4 EmissDBT
& ErinsDE8 SRS: EPSGi302L |
Description: | An emission grid example.
— (|
I JATWSEDL
[E23 Hydrology
- Rainfall (l
Substance; P10 '”
NOX
ttributes [ # = x #20x Emission grid: [\ tl
name EmissionDE Time variation: 292
description An emission grid example. co
geometry )~ NMVOC
srs EP5G:3021
i Make the change
file UEsDBEQACAAIAEITSU... ® 0-40m (O 40-80m ) B0-160m ) >160m
uploaded false
| Grid name: |nther
Il object selected I IDescrlptlons loaded successfully 20

. —= - - v ———t — S § e |
|5 sudplan Scenario Management System (alpha) a - — [ p—— 3

Mavigator Search Tools Flugine  Extras  Window ﬂelp| File

SOE » -« THE EX-FY
£ Administration I
T Airquality .
% Downscaling runs
=] |4 Emission Databases
14 EmissDB
14 EmissDBL
14 EmissDB2
[ EmissDB3
14 EmissDB4
14 EmissDBS
1 EmissDBS
[ EmissDB7

14 EmissDB2

EmissionDB

‘Emi::ionDE

SRS: |EPSG3021 |

Deseription: | An emission grid example.

(& JATWSEDI

[E23 Hydrology |
- Rainfall (l
Substance; b’
ttributes [ # = x sDx Emission grid: i
name EmissionDB o
description An emission grid example. (Rt
geometry ) Traffic
o e Save the change
: - (¥ Custom
grids
file UEsDBEQACAAIAEITSU.., / ® 0-40m ) 40-80m ) B0-160m ) >160m
uploaded false
Grid name: |nther
Il object selected I IDescrlptlons loaded successfully 0
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E Sudplan Scenario Management System (alpha) - - | == P4
| | - L] - = e
Mavigator Search Tools Flugins Extras  Window Help | File Help
E Bk
ooy 7 - 2 B¢ || Eesciption ¢ - x T iBGEESIWaph rox

.;} Administration

=3 Airquality

% Downscaling runs

3 Emission Databases
14 EmissDB

- |4 EmissDB1

5| EmissDB2

| EmissDB3

14 EmissDB4

[ i85 Name:  [EmissionDB Hit upload button to start j
oo 2021 the upload to the SPS ]

- |4 EmissDBT
(4 EmissDBS [ Upload emission database ]

EmissionDB

& Administration
T Airquality

% Downscaling runs
=] |4 Emission Databases
14 EmissDB

14 EmissDBL

14 EmissDB2

[ EmissDB3

14 EmissDB4

{5 EmissDE5 7] Downloads - (o |

1 EmissDBS

2 0% || EDescription # — x (htibieEderl Mgk, emission database

EmissionDB

15 EmissDB7 j" EmissionDE 351 PM |

ley EmissDB3 = Di\Users\jweintraut\cidsDownload'\EmissionDB\EmissionDB zip

(& JATWSEDI
[E23 Hydrology
- Rainfall

-
ttributes [ 2 - x 20 x
name EmissionDB
description An emission grid example.
geometry
srs EP5G:3021
grids B0-160m O >160m
file UESDBEQACAAIAFI+EU...
uploaded false
Downloads: 1

la
(& JATWSEDI Preparing upload ...
B~ Hydrology [
- Rainfall
-
ttributes [ 2 - x 20 x
name EmissionDB Time wariation: & Copstant
description An emission grid example. 2 Traffic
geometry R
s EPSG:3021 @ Cusiom
grids Height: & D-4im (O 40-80m O B0-160m O >160m
file UESDBEQACAAIAFI+EU...
Lploaded false Grid name: |ather
|1 object selected | | Descriptions loaded successfully )
E Sudplan Scenario Management System (alpha) (== =
Mavigator Search Tools Flugin:  Extras  Window Help | File Histo Vindow
Download the 1
L=

|1 object selected | | Descriptions loaded successfully
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E Sudplan Scenario Management System (alpha) [ ‘:'7@ B
Mavigator Search Tools Flugins Extras  Window Help | File Help
E Bk
Tlcatalogue @ - x # 0 x || = Description # — % Jitsibute Editor | - Maphh, Sl

ﬁ,‘, Administration

=3 Airquality

‘w Downscaling runs
3 Emission Databases

EmissionDB

14 EmissDB
- |4 EmissDB1
5| EmissDB2
| EmissDB3
14 EmissDB4 L.
i EmissDES Name:  EmissionDB Copy the emission
141 EmissDB6
[ EmissDE7 SRS: EPSGA0ZL database
4 EmissDBE
Q — Description:  an emission grid example.
=
I JATWSEDL
[E23 Hydrology
- Rainfall Copy emission datzbase =)
G Please specify a name for the new emission database:
|EmissionDI1] |
ttributes [ 2 - x 20 x
name EmissionDB
description An emission grid eample.
geometry )
s EPSG:3021 @ Cusiom
grids Height: ® 0-40m O 40-80m O 80-160m ) >160m
file UESDBEQACAAIAFI+EU...
Lploaded false Grid name: |ather
|1 object selected | | Descriptions loaded successfully L)
= —— - == ~ ~ A
Sudplan Scenario Management System (alpha) - SRR
Mavigator Search Tools Flugin:  Extras  Window Help | File Edit Histo ndo Help
escrption * - x {JAiiputedtor . Maph. rox

G}

q} Administration
T Airquality

\w Downscaling runs
=] |4 Emission Databases
14 EmissDB

14 EmissDBL

14 EmissDB2

[ EmissDB3

14 EmissDB4

EmissionDB * [ EmissionD1

le1 EmissDBS

1 EmissDBS

Inspect the new

[ EmissDB7

emission database

14 EmissDBS2

EmissionD1 iion grid example,

1 EmissionDB

|4 EmissionDB2
14 JANTWANNIH

- (3 JATWSEDI
[#--" Hydrology
[E25 Rainfall

Substance:

Emission grid:

20x

Time wariation:

Height:

Grid name:

avw

[OF
3 Traffic
(&)

@ 0-40m O 40-80m O 80-160m O >160m

onstant

ustom

|other

| Data loaded from the server |

I Descriptions loaded successfully
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SMs

User

| Start emission database upload wizard

Specify grids

>

Add metadata

>

Save & upload emission database

>

Message

| Download emission database

SPS

h Eave emission database in DB

Store emission database

[ Copy emission database

Wirite saved emission database to filesystem

>

Display copied emission database

Success/Error message

.< ___________________

Eet emission database as fixed

if it was stored successfully

>

- Save a copy of current emission dlatal:rase in DB
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Use
I

SMs

r

Start emission database upload wizard |

Specify grids

>

Add metadata

Save emission database

Change emission database

v VvV YV

s R

Upload emission database

Message

.<_ ________________________

Download emission database

HT

Bave emission database in DB

> Save changes in DB

Store emission database

¥

Copy emission database

ite saved emission database to filesystem

>

Display copied emission database

Success/Error message

Eet emission database as fixed

if it was stored successfully

h L save a copy of current emission dakabase in DB

RS
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8.12. Grid comparison

For a description of this validation scenario please refer to 4.2.13 - Grid comparison.
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Data export

For a description of this validation scenario please refer to 4.2.14 - Data export.
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8.14.

Rain event generation

For a description of this validation scenario please refer to 4.2.15 - Rain event generation.
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