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SECTION 1. EXECUTIVE SUMMARY

1.1. PROJECT OBJECTIVES?

The Water Framework Directive demands an integrasggbroach to water
management. This requires the ability to predictv hcatchment processes will
interact. In most contexts, it is not feasible taldb a single predictive model that
adequately represents all the processes; therefomeeans of linking models of
individual processes is required. This is met by BP5 HarmonIT project’'s Open
Modelling Interface and Environment (the OpenMI).

The purpose of this project is to transform the i@k from research output to
sustainable operational product. It will build ttegacity to use the OpenMI and will
demonstrate it in real-life situations. It will alslevelop, test and demonstrate the
future support organisation for the OpenMIl. Finallyformation about the OpenMI
will be disseminated to users.

1.2. LIST OF KEY DELIVERABLES AND OUTPUTS
The key deliverables and outputs for the repontiegod are:

* Interim Report (April 2008)
» Continued work on the Scheldt and Pinios demonetrsit
0 Making models compliant
o Testing
o0 Preparing for the Operational and Evaluation Phases
» Continued work on user support and development
* OpenMI Association poster and leaflets
» Continued promotion of the OpenMI especially in &
 Conference presentations at Modflow and More, IEM3808 and
FloodRisk2008.

Appendix 2 provides a detailed list of the taskwighbles, dates of delivery and their
current status.

1.3. SUMMARY OF THE FOLLOWING SECTIONS

The sections below report on the project's manageém@ogress with the tasks,
problems encountered, dissemination activities,kwfor the next period, financial
issues and a review of progress. Appendices givevamview of the project, the
deliverables, partner information and publicatiang meetings.

In brief, the project's management and tasks caetito proceed as planned. No
unexpected problems have arisen. Task A has prpghee second set of training
courses to be delivered in Belgium and Greece duitile next period. Task B has
now made all its required models OpenMI compliantluding PEGASE. As
expected, during testing a number of technical lerab were identified and are being
worked upon. Discovering and dealing with such p@ois is an import part of

2 Readers who are not familiar with the OpenMI-Lpi®ject may like to read Appendix 1 where they
will find an overview of the project.
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moving the OpenMI from being a research outputdmdp an operational standard.
The University of Liege has appointed a new ang edfiective member of staff. As a
result some of the lost time has been recoverd@ Task B, Task C is ready to move
to the operational demonstration phase. For reasbresources and to give time for
further thought on some of the technical issuesiethvill be a staggered start to the
seven operational demonstrations. Task D has desela forward strategy for the
OpenMI Association and is now implementing it. Rale 1.4 of the OpenMI
Standard has been made and work on Version 2.Glisunderway. The OpenMI
Association has continued to develop our contadtis the US. NSF sent seven US
scientists from NCAR and CUASHI to Europe to revithwe OpenMI. Subject to EC
permission, the US EPA has invited the OpenMI tmtgbute to its plans for
incorporating integrated modelling into its opevatl work. Task E has continued to
develop the project’s two websites, with the fobeeng onwww.openMl.org. The
aim is that this should become a two way commumnathannel with users and
enable the OpenMI Association to harness the hegeurces of creativity in the
outside world. .Expenditure remains broadly onkr&averall, the project is on target.
The challenges at the moment are technical andatesipeing addressed.

SECTION 2. PROJECT MANAGEMENT

2.1. PROJECT CO-ORDINATION

The Table in Appendix 6 shows the formal Meetingd 8 orkshops held to manage
and co-ordinate the work of the project during éygorting period (earlier and future
planned meetings are shown in grey). All meetingsrewrun and minuted in

accordance with the Collaboration Agreement. Wiagneropriate, the minutes were
distributed to all partners and the European Corsiorisand will be published on the
website.

2.2. CHANGES TO PROJECT MANAGEMENT STRUCTURE

There have been no changes in the project manageatnecture during the reporting
period. No partners have withdrawn or been repla¢éowever, following the
formation of the new Dutch organisation Deltaregoatract amendment has been
submitted to the Commission. It requests that, Vélfftand RIKZ (Partners 3 and 12)
be replaced by Deltares (Acronym: DELTA and pariierl3). Appendix 4 lists, for
each partner, the staff members involved in then®pd.ife project and their contact
details.

2.3. PROJECT ORGANOGRAM

Figure 1 shows the project's management structure and tiegdmes. These follow
the proposal except that responsibility for quatiow lies with the task leaders, who
are all Steering Committee members. Ultimate resibdity for quality rests with the
chairman. By this change, it is hoped to propagatailture of appropriate quality
throughout the project.
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The European
Commission
[ UK Monitoring Team ]—

The Chairman

The Steering Committee
The Project Manager

= 608 0 ) )

Figure 1 The structure and reporting lines of OpenM-Life

It is an objective of the project to leave in plaoe operational support organisation to
manage the continued development and support dgenMI. Over the duration of the
project, all activities relating to the support angsation are being mapped onto the new
organisation’s structure and run as though the erganisation is in place.

The formal inception of the OpenMI Association aced in June 2007, and the transfer
of management responsibility from the OpenMI-Lifeamagement structure to the
Association structure is now going forward. Thesd@ation’s structure is shown in
Figure 2. Whilst the OpenMI-Life Steering Commgttstill overseas the LIFE project
and the Scheldt and Pinios case studies, resphitysibr Task D has transferred to the
Association’s Technical Committee and Tasks A andtdE the Association’s
Dissemination Committee, with both being oversegnthie Association’s Executive
Committee.

Executive

Committee

Technical Dissemination
Committee Committee

Figure 2 Organogram for the OpenMI Association

2.4. PROJECT REPORTS
The following reports have been delivered durirgrgporting period:
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Task F Interim Report to the Commission

2.5. PROJECT EXTENSION
At the time of writing, no extension of the projelttration is needed or envisaged.

SECTION 3. TECHNICAL DEVELOPMENT

3.1. INTRODUCTION
The sections below describe the progress on eakhdtaing the reporting period.

3.2. TASK A —BuUILD CAPACITY

3.2.1. Objective

The main objective for Task A in this period wasctmtinue the detailed planning of
the second training sessions, started at the etieegdfrevious period.

3.2.2. Progress

For both the Pinios and the Scheldt partners, filams for the second set of training
sessions have now been proposed, agreed and sethedul

Training for the Pinios partners will take placeOetober 2008 in Volos and Athens,
Greece. Sessions will range from an introductanyrse for the competent authorities
(not necessarily modelling practitioners) to bamimti advanced developers’ training
courses for programmers from the project partnedsreeighbouring universities.

Training for the Scheldt partners will take place November 2008 in Antwerp,
Belgium during the OpenMiI-Life Scheldt workshopheBe training sessions will be
end user oriented and will comprise of both begirared advanced level exercises.
Both sessions will be open to non-project partictpaif places are available.

3.2.3. Issues

At the March 2008 Steering Committee meeting, itswaported that ULg was
undergoing a major reorganisation that would caledays to Task B, Use Case c. A
new action plan was agreed. Part of the plan waedit a new member of staff to
ULg. The Steering Committee recognised the neechdtp with training and
supporting the new member as soon as he/she wasstnand assigned appropriate
resources, mainly through the good offices of DekaPol Magnermans was the
successful candidate and, since his appointmeritaf®s have provided him with
individual developer training and support to hgdeed up the migration of the Pegase
model. Although further training and support isaidable, Pol Magermans has
mastered the OpenMI so quickly that the extra sedsinot felt necessary at present.

3.2.4. Plan and objectives for next period

As described in 3.2.2., the plan for the next gkigto run the training sessions in
Greece and Belgium.
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3.3. TASK B — DEMONSTRATE THE OPENMI IN THE
SCHELDT BASIN

3.3.1. Objectives
The objectives for the fourth period (April 200&eptember 2008) were:

* to make any necessary adjustments to the OpenMplgam versions of the
models in order to obtain operational stand alondets;

» to link the required models and to test them ikkdishmode;

* to adjust the OpenMI compliant versions of the mi®de order to obtain
stable runs and resolve any technical issues;

» to perform the trial runs of the linked models.

As stated in the previous progress report, theseble@n some delay in Use case ‘c/,
and so for this Use Case, the objectives have agéollows:
* to make the conceptual modifications to the model®order for them to
become linkable to be linkable : conceptual modifmns;
* to make the models required for OpenMI-Life Operddinpliant;
» to perform the first runs with the OpenMI compliaetsions of each model in
order to validate them when running independently.

3.3.2. Progress

Four use cases have been proposed for the Scheddtetailed descriptions are
available on the website in the members only ateaav.openmi-life.org Progress
on the use cases is as follows:

* Use Case ‘a’ - ‘Linking a sewer flow model to aenvflow model’: definition
report completed, required models made OpenMI campl testing phase
completed.

* Use Case ‘b’ - ‘Linking two (different) river flounodels’: definition report
completed, required models made OpenMI compliamstiri)g phase
completed.

 Use Case ‘c’ -‘Linking two river flow models to aver quality model’:
definition report completed, required models magei@Ml compliant, first
runs in stand-alone mode performed.

 Use Case ‘d’ - ‘Linking a 1D river flow model to 2D estuary model’:
definition report completed, required models mage|l compliant, testing
phase completed.

Six models are required for the Scheldt use cases.

* InfoWorks CS, which is already OpenMI compliant,

* InfoWorks RS, which is already OpenMI compliant,

* MIKE11, which is already OpenMI compliant,

* PEGASE, which has been made OpenMI compliant duhisgfourth period,
* Wagqua, which was made OpenMI compliant during #wed period,
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e Delft3D, which was already OpenMI compliant but ethihas been upgraded
during the second period for OpenMl-Life projecteioable it to exchange a
greater range of quantities (modelled variables).

The partners Aquafin, VMM-AWA, Flanders Hydraulicand Deltares have
completed the testing phase. They have linkeddfeired models and have tested the
runs in linked mode. As expected, a number of mcatibns have been necessary to
eliminate instabilities arising during linked rungi The cause of this problem is
believed to lie in one of the models rather tham @penMI. However, it is not yet
fully understood and the need for further work Inistarea can be expected. Other
modifications have been made to reduce the mens@yand run-times. Several tests
to establish the optimal location of the ‘trigghéve also been performed.

Since the last progress report significant proghressbeen made on Use Case c. A
new member of staff has been recruited and given@one training on the use of the
OpenMI. This has enabled him to make the PEGASHan®penMI compliant
during this fourth period. ULG has now startedati;ig OpenMI compliant versions
of the associated models required, and perfornheditst runs in stand-alone mode.
In these runs, data, that later will come from édkmodels, are read from files.

3.3.3. Issues

As explained in the last progress report, reorgdins at ULg and a number of

particularly complex technical issues have delayysd Case c. A revised schedule
was therefore prepared and agreed- see Appendix the reporting period, good

progress has been made and some of the delay érasdoovered.

A number of technical issues have arisen with thieel models including problems

with model stability, memory consumption issues armieased run times. These are
exactly the problems that OpenMI-Life was desigteedncover and resolve, mitigate

or avoid. The issues are being investigated wighntilodel providers and solutions are
being found. Further refinements will be undertadlaring the operational phase.

A very productive joint task technical meeting wesd on ' September 2008, in
which such issues were addressed and further saelings are planned.

3.3.4. Plan and objectives for next period

The key objectives for the next period (October@60March 2009) are to complete

the testing phase and commence the operational rdgrabon phase. To assist with

the final evaluation phase, all Scheldt partnetsbe asked to keep a diary recording
details of the types of runs undertaken, any issgearring and steps taken to resolve
issues. For Use Case c, there will some overlapdsn the testing phase (B2), and
the operational demonstration phase (B3). This anikible the Use Case to catch up
and complete the project on time.

A set of common guidelines has been drafted aneeagby the Steering Committee
for the evaluation in the last phase (B4) of theraponal demonstration in (B3).
These can be seen in Appendix 10. The key issbe &valuated through the Scheldt
use cases is how integrated modelling and the OpewiMimprove collaborative
working between the competent authorities.
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Use case specific points for investigation are dieed below.

Use Case a will link a sewer flow model to a riflewwv model. Aquafin will evaluate
the results with respect: to optimising the desagi operation of trunk sewers and
wastewater treatment plants with respect to minimgi$lood risk. VMM-AWA will

be evaluating the benefits of integrated modellinth respect to being able to take
account of sewer inputs when designing urban aral river channel improvements.
During the operation demonstration, data from hisab events will form the input to
the combined models and will be used to test differstructural designs and
operating methodologies.

Use Case b will link two (different) river flow mets. The aims of both participants,
Flanders Hydraulics and VMM-AWA, are to improve theality of flood frequency
maps and flood forecasts by using linked as oppdéseskparate models. Flanders
Hydraulics is also interested to see whether timebtoed models allow the derivation
of better operating rules for flood storage ponds.

Use Case c will link two river flow models to aeivquality model. The University of
Liege and VMM have research and operational reaBoriseing interested in effects
of high and low flows on river quality. The OpenMtovides the opportunity to
replace the hydraulic component of the PEGASE modolgl more powerful
commercial models. The demonstration will involv&sessing whether or not the
improved hydraulic model leads to better estimatiephysical and chemical water
guality determinands such as dissolved oxygenpgichl oxygen demand, chemical
oxygen demand, nitrate and phosphate. These axtamp indicators of the health of
the river. High nitrate and phosphate levels lea@utrophication and the growth of
weeds and algae. During the demonstration both aighlow flows will be routed
through the hydraulic model as both can createupoil. High flows by stirring up
bed material and low flows through lack of dilution

Use Case d will link a 1D river flow model to a 23tuary model. The aims of both
the Flanders Hydraulics and RIKZ river managers @aramprove the boundary

conditions of the models, to improve flood foregasgtduring storm surges or high
inland discharges and to obtain a better understgraf the accessibility of harbour

areas. The demonstration will involve modelling teksponse of the estuary during
periods of high river flows for different tidal sations. Integrated modelling should
be able to represent the interaction between ther @nd the estuary better than
separately run models as the flow out of the risatependent on the water levels in
the estuary

For Use Case c, the following tasks will be comgadeprior to starting the main
activities for the operational demonstration periwtlich are:
* to complete the installation of the OpenMI compliamodels on a single PC
and to validate them running independently agaimsple use cases;
* to make any necessary modifications to the Operdviigtiant versions of the
models in order to obtain operational models;
* to link the required models,
* to make test runs in linked mode.
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3.4. TASK C - DEMONSTRATE THE OPENMI IN THE
PINIOS BASIN

3.4.1. Objective

The sustainability of the Thessaly area naturallanld environments depends greatly
on quantity and quality of water in the Pinios. Miree scenarios included in the
OpenMiI-Life Pinios study use the OpenMI technoldgyacilitate the integration of
in-house developed models with suitable models foiher developers in order to
successfully represent the different processesintexiact in the basin. The three case
studies focus on different water management issues.

The objectives for the fourth period were to set fiasis to support the operational
demonstration phase of OpenMlI-Life, Activity C3, ialn is due start in October
2008. Task C comprises the following three usesase

* Use Case a involves the linking of two NTUA modedshydraulic model
(RISH-1D) and a water quality model (R-Qual) witM&KE-11 (the Rainfall-
Runoff Module) to evaluate water quality upstredanthe Pinios junction with
tributary, the Enippeas.

e Use Case b links a MIKE-11 model with an NTUA resér water
management model (RMM-NTUA) to assess the impadiofate change on
the reliability of the Smokovo reservoir (SW arddhe Thessaly plain)

* Use Case c demonstrates the capabilities of thenl@péy coupling the
UTHBAL monthly conceptual water balance model [Laslet al., 2008] with
the Visual Modflow© groundwater model for the simtibn of the
overexploited Lake Karla aquifer in the hydro egitally sensitive region of
eastern Thessaly, Greece.

3.4.2. Progress

During the last six months, the following progregas achieved in the Pinios case
studies. For Use Case A, all models have been @adaMI compliant. The R-Qual
model was initially migrated to the OpenMI versib2. During the last three months,
it was upgraded to version 1.4. The models are Inaved and set up to exchange
information at 26 nodes along the main Pinios ckaristorical data has been used
to calibrate the models, and further testing haanhendertaken to ensure the linked
models behave as anticipated under storm and fextdrought conditions.

For Use Case B, the migration and testing of the timked models has been
completed. The trial of integrated modelling phes@Ived a detailed examination of
the linked model system behaviour under stresspgusiarious climate change
scenarios.

For Use Case C, the UTHBAL model has proved to balaable hydrological tool
for enabling the estimation of water balance congpds and to study the impact of
land-use and climate change on water resourcesiclm case studies, the choice of an
appropriate spatial discretisation is a crucialuésslt is obviously linked to the
available data, their spatial resolution and thenidant hydrological processes. Three
spatial discretisations were adopted in the Lakdakiaatershed for assessing surface
water resources and groundwater recharge:
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e Lumped UTHBAL application
* Semi-distributed UTHBAL application
» Distributed UTHBAL application

The implementation of the groundwater model is kafadlt fully distributed.
However, three different spatial discretizationesoles have been investigated with
different pixel sizes of 100m, 200m and 400m, respely. All three scenarios have
been tested in the implementation environment aedstand alone simulations have
been run. There are still a number of issues thi&be further refined as part of the
operational demonstration phase.

3.4.3. Issues

Use Case c still has a number of problems regarthieglinking of UTHBAL to
Visual Modflow, using OpenMI 1.2 compliant mode\dsual Modflow had already
been made OpenMI compliant and the .omi files wsupplied by the model
developers. These issues are currently being ssleilewith the developers and the
OpenMI Association Technical Committee. It is hdoghat these remaining issues
will soon be resolved; the planned Pinios (endsi8edevelopers) training session in
October 2008 will be used to address the more cexripbues encountered.

3.4.4. Plan and objectives for next period

The key objective for the next period (October 2608larch 2009) is to commence
and complete the operational demonstration pha$). (4t is expected that the
learning process will continue and that further rications will be made to some
models.

To assist with the final evaluation phase, as enSlcheldt, all Pinios partners will be
asked to keep a diary recording details of the sypleruns undertaken, any issues
occurring and steps taken to resolve issues.

A set of common guidelines has been drafted aneeagby the Steering Committee
for the evaluation of the operational demonstratiothe last phase (C4). These can
be seen in Appendix 10. However, five specifiuessto be evaluated through the
Pinios use cases of special interest to the Greelpetent authorities are:

The feasibility of migrating in-house models.

The value of linked model results at various nadigsng extreme events
The added value of integrated modelling

The possible complications/pitfalls

The usefulness of the scenarios to the end user

aRrNPE

Use case specific points for investigation are dieed below.

Use Case a will use the initial part of the petiodfurther investigate optimum time-
step sizes, to identify critical nodes, to evaluhie results at those nodes (both their
physical and quantitative interpretation), and eak the linked models’ behaviour
during extreme events. The behaviour of uni-dice@l and bidirectional links will
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also be checked (bi-directional links are used whiem value to be exchanged
between two models has to be reached by an iterpticess).

Use Case b, linking the MIKE-11 and RMM models lie Smokovo reservoir area,
will evaluate integrated modelling as means of ss8g the benefits of the
conjunctive use of several sources, here resepvmiey managing each as a separate
independent entity. The current and future needthefarea will be assessed. The
yield of the system will then be computed for catrand conjunctive management
strategies using current and integrated modellppy@aches.

Use Case c will use an integrated modelling appresditising the OpenMI to enable
the European Water Framework Directive’s concepfs sostainable water
management to be applied. The aim will be to sateuboth the present surface water
and groundwater resources, and to predict the dutesponse of the aquifer under
various management schemes. The UTHBAL and Vist@aflow models will be
coupled to enable a number of possible future se@n&o be modelled and, hence,
the response of the aquifer to the scheduled paestoration of Lake Karla to be
understood. The management scenarios used willabedbon the expected surface
reservoir operation and the likely subsequent @serén pumping from groundwater
water. This set up will enable a number scenariesinlg with water saving in the
agricultural sector to be analysed. The improvesgnedicted by this pumping
decrease (concerning both the pumping rate and eunftbwells) will be evaluated
with respect to the aquifer’s rehabilitation. Thedy should allow the competent
authorities to evaluate both integrated modellind the OpenMI.

3.5. TASK D — DEMONSTRATE THE OPENMI TECHNICAL
SUPPORT, MAINTENANCE AND CO-ORDINATION

3.5.1. Objective

The success of the OpenMI as a standard depends itgpavidespread adoption
across European and then the world. However, gseguires a small but significant
degree of investment by developers. Therefore,illtomly be taken up if there is

confidence that it will be supported and maintaimei the future. This task will

identify and test a sustainable support and coratdin organisation. The specific
objectives of Task D for the reporting period haeen:

* To formalise the procedures for supporting, maimtej and co-ordinating the
OpenMl.

» To trial and demonstrate these procedures by necerequests for changes to
the OpenMI and the support mechanism, respondinipegese requests and,
where appropriate, making changes to the OpenMh@isupport mechanism
and issuing periodic open source releases.
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3.5.2. Progress

3.5.2.1. Working procedures and protocols

The following procedures and protocols have beempteted or are under
development:
* The OpenMI Association Charter: completed
e The OpenMI Association Standing Orders: completed
* Procedure for source code version control and Quasisurance: completed
* Procedure for updating www.OpenMl.org: completed
e OpenMI Association Technical Committee managemerdtopol: draft
version completed
* Procedure for OpenMI standard releases: draft aerstompleted (see
Appendix 9)
* Procedure for membership administration: To be dorlke next period
* Procedure for test and component acceptance: Gomein the next period

Procedure for OpenMI standard releases

Changing the OpenMI Standard has major implicatimngoth OpenMI developers
and users, because it is impossible to make suahges backwards compatible.
Consequently, when a new OpenMI Standard is refeadk model providers must
upgrade their models to stay compliant with thedaOpenMI version. The pace at
which this happens varies from model provider tadeigrovider, since many model
providers only make new releases of their softvypmoglucts on a six month or yearly
basis. Hence, after an OpenMI Standard releasmipossibly take a year before the
bulk of compliant models are upgraded to the newgiga. This has implications for
OpenMI users, as they may find that the models theyt to use for linked
configurations are not compliant to the same Opendisions. It is therefore
important that the procedure for OpenMI Standaldases ensures that new releases
meet the current and future demands from both {hen®ll users and developers.

The OpenMI Association Technical Committee has higexl a new proposed

procedure for OpenMI standard releases; see Appeéhdor the procedure details.

This procedure has been submitted to the OpenMbd&daBon Executive Committee

for refinement and approval. The release procedaseribes how the estimated two
year release cycle has been divided into four derio

I. A change request period, when anyone can submiigehaequests and/or
comment on change requests that have already béeantted.

ii. A proposal period when anyone or any group can ldpvand submit a
proposal for the next OpenMI standard.

iii. A commenting period, during which anyone can subcoitnments to the
proposed standards.

iv. And finally a test and documentation period, where winning standard
proposal is refined. The idea behind the proposedeglure is to allow public
interaction throughout the entire release cycleoider to ensure that new
OpenMI standard, to the maximum possible extengtsthe demands from
current and future users and developers. The puoeedlso facilitates the
involvement of groups outside the OpenMI Associaiio the development of
the next version of the OpenMI.
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3.5.2.2. Building the support organisation for the OpenMI

The OpenMI Association was formally establishedume 2007 and is now operating
as a fully functional support organisation for tbpenMI. There have been no
changes to the Association and its organisatiomduhis reporting period.

3.5.2.3. OpenMI Association Executive Committee (OA  EC)

The OpenMI Executive Committee had one meetingnduthe reporting period on
11th July 2008 in Barcelona, Spain. It was heldanjunction with the International
Environmental Modelling and Software Society (iEN13608 conference.

3.5.2.4. OpenMI Association Dissemination Committee

The OpenMI Association Dissemination Committee igsponsible for the
development and maintenance of the official OpemMb site, www.openmi.org A
full mirror of the official web site has been cre@ton the OpenMI wiki. In this way
all information can be edited and quality ensuredai convenient way prior to
publishing on the official web site. The seconde@y| newsletter was sent out in
July 2008. It is planned to release newslettersgilar intervals.

3.5.2.5. OpenMI Association Technical Committee (OA TC)

During the reporting period the OpenMI Associatitechnical Committee held three
meetings. Agendas and minutes from these meetings available on:
http://public.deltares.nl/display/ OPENMI/OpenMI+AgsationTechnical+Committe.
OpenMI Association Technical Committee activities the current reporting period
are detailed below:

a Support and feature requests

OATC is supporting the users from the OpenMI-Lifgewcases and the now world
wide OpenMI user community, through the discussmmm on source forge. See:
https://sourceforge.net/forum/?group id=1368@4 more information. The OATC
maintains a wiki page with contact information,ezalar, procedures, agendas and
minutes relating to the OATC meetings, and a GCegttistarted page
http://public.deltares.nl/display/ OPENMI/OpenMI+AgsationTechnical+Committe.
The Getting Started page consists of a number @w'Ho ..." pages targeting
specific model migration issues, general concepsisales and hands-on examples for
end-uses.

b OpenMI Developments

The main purpose of the OpenMI 1.4 Standard, SDi, taols release was to allow
asynchronous releases of the OpenMI Standard ansutbporting software (the SDK
and the configuration editor). OpenMI Standardasés cannot be made compliant to
previous versions, which means that such releas®s lgreater implications for
developers and end users, whereas the SDK and d¢anl®e made fully backward
compliant and released without such inconveniendd®e OATC has therefore
decided to develop the OpenMI along two tracks; @penMI Standard, which will
be released every other year and the SDK and tebish will be released more
frequently.
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¢ OpenMI 1.4.0.0 development

The OATC is continuously correcting errors and addeatures based on bug reports
and feature requests submitted via the OpenMI| soudevelopment site
(www.sf.net/projects/OpenNLI So far, the bugs and features added duringastesix
months can all be categorized as minor. Consegueh#ly did not justify creating a
formal release.

All source code undergoes semiautomatic unit tgsthi source code is open source,
which means that users can safely download anthessoftware at any time between
official releases. However, for convenience, ataerintervals, a zipped version of
the SDK source code with the full installers foe ttonfiguration editor is released.
Providing no severe bugs are reported in the maantwersion 1.4.1 of the SDK and
tools will be released on 2Mecember 2008.

d OpenMI 2.0 Standard development

During the last six months, the main features ef @penMI 2.0 Standard have been
decided and the corresponding draft software achite has been defined. The
challenge has been to ensure that the powerful griven approach for model to

model linkage is retained, and that new featuresaamided without sacrificing the

simplicity of the Standard. Additionally, the nestandard must be easy to explain.
Specific issues and features are described below:

1. Less model focusedThe OpenMI 1.x Standard was developed specifically

with the linkage between numerical time steppinglet® in mind. However,

in systems for integrated modelling other composi@nich as data providers,
data bases, viewers, etc. are also used. Somesafhidinge to facilitate the
linking of such components has been simple, fomgta, the renaming of
various methods and properties e.g. Model ID hanbenamed to Instance
ID. However, some more significant changes have lbeade regarding how
time is handled and how the possible connectiontpdexchange items) are
exposed.

2. More logical for small components: It is reasonable that the OpenMI
migration process for complex numerical models iegusignificant skill and
time. However, the OpenMI Standard contained witlarsion 1.x for creating
simple components, such as a basic data provideralso relatively
complicated. One reason for this is that a largmber of properties and
methods must be implemented even though they alevant to such simple
components. Examples of this are methods suchetsa@iestinputTime(), or
the property TimeHorizon, which make little senséhwa component
providing so few numerical values. In version 2tatie related methods and
properties have been separated into an optiona tedicated interface. In
this way, simple components that do not have a dimension can ignore this
optional interface. A key aim of version 2 is take it easy for developers to
implement simple components, possibly without ewging the SDK.

3. Decorator design pattern: Using and understanding the concepts of data
operations as defined within version 1 is difficuslso, the invocation of the
GetValues method can be problematic, since a mfere¢o the receiving
linkable component is also required in the methmphiments list. This means
that only components that are themselves linkablaponents can retrieve
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data from other linkable components. This can cgueblems when testing
and when linkable components are used e.g. as partkecision support
systems. In the decorator design pattern appliegision 2, all data available
from outside is exposed as a simple list of outmrhs. These output items
consist of metadata regarding where, and possibBnwhe data applies and a
simple get property to retrieve the data. Dataeetd by this mechanism is
not converted in any way (when running systems imfeld models data
typically needs to be converted from the time awzhtion of the provider to
match the time and locations of the acceptor). Uohscase, the decorator
object is requested from the providing component dogiven time and
location (imbedded as an input item). This mechanis similar to the way
GetValues worked within version 1.x. However, witlte decorator design
pattern access to both simple and the more advaoccsgponents can be
achieved in a logical and straightforward way.

4. More suitable for calibration, data assimilation: Development of
calibration, optimization and data assimilation|$otor OpenMI compliant
models is possible with version 1.x of the Stand&towever, the pull-driven
architecture has made this very complicated. Howethe data exposed for
exchange in version 2 is a precise reflection efdhta inside the component,
so the implementation of set values methods isilples$ience, version 2 will
be able to support bothull driven systems, typically used for model to model
linkages, angbush driven systems, typically used for calibration, optimiaat
data assimilation and decision support systems.

5. Support of complex data types:With version 1.x of the OpenMI Standard,
the only possible data type that can be exchangedaaays of doubles
between compliant components. Generally, this isfaatory for the usual
number crunching type of numerical models. However,many decisions
support systems, it is necessary to be able toaggehother data types as well.
In OpenMI version 2, the existing numerical datpety(quantities) will be
supplemented with categorized data (qualities).niptas of qualities can be
“high”, “medium”, “low” or “grass”, “wheat”, “corn” Creating a mechanism
to exchange such data is straightforward, but th&lenge over the next
period for the OATC is to ensure that such dataterpreted correctly by the
receiving component.

3.5.3. Issues
There were no significant issues during the repgntieriod.

3.5.4. Plan and objectives for next period
Goals for the next period are:

* Torelease version 1.4.1.0 of the OpenMI SDK andfigaration editor.

* To continue development of version 2.0.

* To provide support for users.

* Further develop US links leading to further joimirnkshops and collaboration
projects.
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The OpenMlI version 2 development plan is as foltows

From To Action

11/09/2008 | 02/11/2008Finish the configuration architecture (the decarato
pattern) and update SDK and GUI.

03/11/2008 | 05/11/200BOATC meeting in The Netherlands: special focus| on
return types and geometry (ElementSet)

06/11/2008 | 12/01/2009 Implementation of new geometry interfaces and retur
types. Update SDK and GUI.

13/01/2009 | 15/01/20080ATC meeting in UK. Final decision for the versi@n
standard interfaces. This also implies deciding ciwhi
requested feature that will not be included in Mer2.

16/01/2009 | 09/03/2000Complete implementation and unit testing of thesicer
2 standard, SDK and GUI.

10/03/2009 | 12/03/20000ATC meeting, Denmark. OpenMI 2 standard, SDK and
GUI beta release.

13/03/2009 | 20/04/2009Migrate and test selected commercial models |and
components for version 2.

21/04/2009 | 23/04/20000ATC Meeting in The Netherlands. Evaluate real n®de
test and further refinements.

24/04/2009 | 23/04/200PContinue real models testing, write documentation.

10/06/2009 | 12/06/200B0OATC meeting in Denmark. Final evaluation, subnaissi
of version 2 to the OpenMI Association Executjve
Committee for acceptance.

13/06/2009 | 13/08/2000The Standard is reviewed by external reviewers.

14/08/2009 | 19/09/2000Adjustments based on comments from the reviewers.
Finalization of the OpenMI version 2 release.

20/09/2009 Final release of OpenMI version 2 Saathd SDK and
GUI release.

SECTION 4. PROBLEMS ENCOUNTERED

Problems in OpenMI-Life fall into two classes: plais concerning the delivery of
the project and integrated modelling problems, whibe project is designed to
identify, solve, mitigate or avoid.

So far, the main problem concerning delivery hanlt@e effect of the reorganisation
at the University of Liege. This was picked up dlycand a revised plan produced
for the delivery of Use Case c in Task B. Sincentheod progress has been reported.

Other reorganisations in the project, for examfile, merger of WL|Delft and RIKZ
have not had a significant impact, other than toegate additional management tasks.
In Task B Use Case a, a technical problem has baeauntered in a model. The
developers have been contacted and they are sealgolution. Two aspects of the
problem, memory use and run times when large nusniienodes are involved have
been addressed. A third aspect is still being ingated. At present, when the model
in question is linked, it runs up to a point andstres. In unlinked mode, it runs
without error.
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In a different Task A, model linkage instabilityaars when the two models are run
together. Instability is an expected problem and &n important aim to find out what
causes it and then how to avoid it.

In Use Case a, Task B, the InfoWorks sewer modéhked bi-directionally to the
Mike 11 river model. After simulating about 20 dawith no instabilities, both
models starts to oscillate and eventually Mike drashes. The model providers are
cooperating with Flanders Hydraulics to find a $iolu to this problem. Both models
are physically based, distributed, fully dynamianauical models operating on the
same time scale; a case where the risk of numensbilities is very high.

SECTION 5. DISSEMINATION (TASK E)

5.1. OBJECTIVE

The objectives of the OpenMiI-Life disseminationhaties are to plan and implement
a dissemination programme that will include: a)viewing the OpenMI user
community identified in HarmonlT; b). maintainingch extending awareness of the
OpenMI in its potential European and global usemwcwnities; c). identifying the
most effective media for communication with eacbhugr within the community; d).
planning a dissemination programme together witlpoojinities for external
evaluation and feed back; and e). implementingpttegramme. The dissemination
deliverables are a best practice manual, papergoanaials, press articles, conference
presentations, OpenMI-Life and OpenMI Associatioabgites, workshops, leaflets,
posters, and a layman’s report. The disseminatéghk ts split into two parts. One
covers the dissemination of information about tipe@MI-Life project (guided by the
OpenMiI-Life Steering Committee), while the othesl@abroader scope and covers the
overall dissemination of the Open Modelling Inteda During the last six months,
the dissemination task has made use of the new Mlp&ssociation Strategy to
direct its work. This has resulted in the promotad OpenMiI-Life scientific work at
relevant conferences and meetings, both within geiemd the US.

5.2. PROGRESS

Significant effort has been applied to dissemimatotivities over the last period, and

it has been an exciting time for the team in teahthe level of interest shown in the

OpenMl, particularly from outside Europe. The newbsite has enabled interested
parties to view details of events, both via theegatnews section and the events
calendar. As a result a number of new enquirie® leen received and followed up,

and the team is currently in the position that lomited resources are struggling to

meet the demand for more information about the ®pen

5.2.1. US Collaboration

During this reporting period, a significant focussh been the promotion of
collaboration opportunities with the USA. In Ap&008, a very successful joint
workshop was held with US NSF scientists includimgmbers of CUAHSI, CSDMS
and NCAR. For more information regarding this walrkp, please see:
http://www.openmi.org/reloaded/events/archive/els2®8-04.php As a direct

result of this workshop the OpenMI Association hiwesn invited to take part in a
joint session at the December 2008 Fall AGU meeéhiemg held in San Francisco,
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USA entitled H65 - Integrated Modeling in Hydrology: Advances in Model
Interoperability, Architectures, and Cyberinfrastuure. For more information, see:
http://www.agu.org/meetings/fm08.old/index.php/Reyg/SessionSearch/?show=det
ail&sessid=549 Roger Moore and Bert Jagers will be attendingnaged speakers
on behalf of the OpenMI Association and will be gmeting aspects of the OpenMI.
Following the workshop, the Community Surface Dyrm@amModelling System
(CSDMS), who were represented by Scott PeckhamBant Jagers, has formally
decided to adopt the OpenMI as their programmesiderd. CUAHSI is now a
member of the OpenMI Association and the OATC aoking at ways to involve Dr
Jon Goodall in their work. Other resulting acticmm® the submission of an NSF
proposal making significant use of the OpenMI by Iam Goodall, a CUAHSI
member. Dr Goodall will also be leading in therpieng of a US summer school
covering the use of the OpenMI in integrated mawigito be held in 2009.

There has been much communication between the USaEBR the Association. This
resulted in a web meeting between a number of HEe&,amembers of the OpenMl
Association and the European Commission on tfeM&y 2008. The meeting was
followed up with a face to face meeting with theAEPDr Noha Gaber in Barcelona
following IEMSs on 18 July 2008. As a direct result, under the EC-EPA
Collaboration Agreement, the EPA Chief Scientiss havitationed the OpenMI
Association to contribute to the EPA’s planningqass for incorporating integrated
modelling within its integrated approach to watearmagement. The OA will also
explain how it is attempting to builde@mmunity of integrated modelling practice® in
Europe. The meeting is to be held 10— 12 Decemb@B.2 A request to visit the
OpenMI team in Europe during November has also lbeesived from the EPA’s Dr
Gene Whelan. The purpose of the meeting will badwance the detailed planning of
the December meeting.

Dr Peter Gijsbers was invited by Mary Hill of th&s3S to present the OpenMI to the
Modflow and More 2008 conference, held at Goldealofado, US, in May 2008.
His talk attracted an audience of over 100 peog@nprising USGS staff,
representatives from US agencies, universitiescangultancies, with around 25 non-
US attendees. The paper (see Appendix 7) wasreedived Four other papers made
specific references to the OpenMI. Personal dsons were undertaken with a
number of software suppliers, members of USGS &80OMS (which has resulted in
the CSDMS decision to adopt the OpenMI in their kyor Dr Gijsbers was also
invited to give an OpenMI training course as pafttiee "JUPITER API for
Calibration, Sensitivity Analysis, and UncertainBvaluation, and OpenMI for
Linking Process Models at the Grid and Time-Steplé&¢ post event course. The
course was attended by nine people (5 from USGSpr&sultants and 2 from
universities), who are now aware of the OpenMI aisd benefits in integrated
modelling. More details on the course can be foundt
http://typhoon.mines.edu/short-course/JUPITER_®&.ht

The US Army Corps of Engineers (US ACE) is contiguits exploration of the
OpenMI and has received further funding for its kvan linkihg HECRAS to

% ‘Community of practice’ is the US term for a cdltative group of individuals and organisations
with a common purpose.
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MODFLOW. The Corps is also expressing interesinkiihg ecological and hydraulic
models.

5.2.2. Workshops & Conferences

CEH hosted a workshop entitled, Integrated Modgllior Integrated Science — The
role of the OpenMI in June 2008, which was attenged0 UK Natural Environment
Research Council researchers, many of whom hadiookmowledge of the OpenMI.
In July 2008, a number of project partners attend€dSs 2008 (International
Congress on Environmental Modelling and Softwaréedrating Sciences and
Information Technology for Environmental Assessmamd Decision Making), held
in Barcelona, Catalonia. The OpenMI session wadesh OpenMI applications and
innovations. Three papers were presented to annational audience of 50 people,
including papers on the Scheldt use cases, andPithies Use Case c. This was
followed by a workshop entitled, Taking the Openfigiiward, in which the OpenMI
Association Strategy was presented and valuabldbfek was received. CEH
received a post conference visit from Dr Rob ArgeRtoject Director of the
Australian Water Information System. In SeptemB608, David Fortune led a
session athe FloodRisk2008 conference, held in Oxford, UK.

5.2.3. Publicity Material

To assist with the OpenMI-Life project and OpenMisAciation promotional work,
the following material has been developed:

* An OpenMI Association leaflet

* An English version of the Scheldt partners poster

* A draft version of the Pinios OpenMI-Life use capester
« The 2 OpenMI Newsletter distributed in July 2008

5.2.4. Communication (website)

Before reporting progress it is useful to providens background information. The
way in which businesses will be run in the futlgéeing changed dramatically by the
ability to communicate afforded by the internetar&tards such as the OpenMI are
enabling individuals and organisations to collab®ia ways not previously possible.
There will always be more resources, ideas andieityaoutside an organisation than
within it. To succeed in the future, organisati@specially those involved in research
and information must learn how to harness thosereat resources, some of which
are offered for free. The OpenMI Association isréfere feeling its way toward a
business model that will allow it draw on the hygeleative body that lies outside its
immediate membership.

With respect to progress in the last period, ther®l-Life project has supported the
development and ongoing maintenance of two websites OpenMI-Life website,
www.openmi-life.org (English and Greek versions) and the OpenMI| Asdimri
website, _www.openmi.ortg At the beginning of 2008 a new updated OpenMI
Association website was released, and a key fotulkeoremainder of the year has
been the completion of this website. Additionattees in this new website have
been the introduction of separate end user andlaj@reareas, enabling the very
different needs to be met. For the developerskahas been created to the OpenMi
wiki. This has been the subject of much discussisrthe site moves from being
simply a notice board to being a means of two wagversation with the outside
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world. The website also contains a dynamic updeatablendar, and future and past
events areas to enable OpenMI events to be pudicis-eedback received so far
indicates that these pages are well read by thdseested in finding out more about
the OpenMI, and requests to attend events have tmmved as a result of the
website from those not previously known to the QyeAssociation.

5.3. ISSUES
No special concerns exist regarding disseminatiahig point.

5.4. PLAN AND OBJECTIVES FOR NEXT PERIOD

The next six months will be very busy for the Disgeation Task. On the 35
November 2008, the first Scheldt OpenMI Workshofl b held. This workshop
will be aimed at end users, modellers and membfettseocompetent authorities from
within the Scheldt region. The workshop will covarbasic introduction to the
OpenMI, and comprehensive presentations from e&dheofour Scheldt use cases
detailing the progress and findings to date. A&kithOpenMI-Life trilingual leaflet
will be finalised for use at this workshop. Plampihas also been started for the
Pinios Workshop, to be held in Volos, Thessaly,e8es planned for May 2009, and
an associated bilingual leaflet will be produceadnse for this workshop. Two
OpenMI abstracts are currently under preparatmiet submitted as part of a Special
Issue for Integrated Modelling. The OpenMI AssdomatWebsite Latest News will be
re-created to become easily updatable by all Opemid$ociation Committee
members. The'30penMI Newsletter will be compiled and published.

The OpenMI Association has received a requestdsgut the OpenMI at a workshop
being organised by Peter Schade (member of the QAGCBaWw, Hamburg,
Germany on 31 October 2008 They are hoping to start a Germann®péocal
interest group. Roger Moore has also receivedestguto speak at the Thirteenth
Session for the Commission for Hydrology (CHy), @eneva, Switzerland in
November 2008, the forthcoming PEER workshop béiogted by CEH in January
2009 and the SEAMLESS conference being organiseflteyra in March 2009. The
OpenMI will be well represented at the AGU Fall mieg in San Francisco in
December 2008.

SECTION 6. PROGRESS UP TO 31°" MARCH 2009

This section provides a summary of envisioned msgup to 31/03/2009. For full
details of progress in each task see sections 5 ahadve.

Task A will be ensuring that the second sets of esel and developer training are
completed successfully. For the Pinios partn@ese sessions are planned for 26-24
October, and for the Scheldt partners, the 28:2@vember 2008.

Tasks B and C, the Scheldt and Pinios demonstgtisii both be preparing to start

the operational phases of the project and asselsiwghe project can be effectively
evaluated.

Task D will be defining the final architecture feersion 2.0, and present this to the
next OpenMI Association Executive Committee meeimdgNovember 2008. Once
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this has been accepted release dates will be s@0fi®. At present, the proposed
final release date is September 2009.

Task E will complete the publicity material requiréeo promote the work of the
OpenMI, and encourage project partners to subrait thork to relevant conferences.
It will mount the first Scheldt workshop in Novenmki2008 and plan for the Pinios
workshop to be held in May 2009. Representatiol i made to the US
Environmental Protection Agency’s meeting aimedf@iming a community of

practice in integrated modelling, and to a joinkssen with CUAHSI on integrated
modelling at the US Fall AGU meeting, both in Detem2008. Confirmation is
awaited to attend a US Army Corps of Engineers mgein the linking of ecological

and hydraulic models.

SECTION 7. FINANCIAL ISSUES

Table 1 shows the project costs for all partnecsiired since the start of the project
up until 12/09/2008.

Table 1 Project costs incurred

Cost category Total cogiCosts  incurred %**
according to the from the starf
Commision's date to
decision* 12/09/2008
1 Personnel 2,660,632 1,331,542.79 50.05
2 Travel 544,450 134,310.64 24.67
3 Outside assistance 422,080 75,744.49 17.95
4 Durables: total non-
depreciatedost
- Infrastructure sub-tot. - -
- Equipment sub-tot. 50,800 10,231.54 20.14
- Prototypes sub-tot. - -
5. Consumables 10,000 1,788.93 17.89
6. Other costs 54,500 11,532.91 21.16
7. Overheads 260,194 109,202.49 41.97
SUM TOTAL 4,002,656 1,674,353.79 41.83

The major item in the project costs is staff tinmel dhe expenditure here is in line
with the expected rate of spend. Overall, the ptoje slightly under spent at this
point. There are a number of reasons for this.stliirin the original proposal a
number of partners bid for equipment that has ndisequently been required.
Secondly, there is generally a delay between expardnd invoicing, particularly in

relation to External Assistance; hence the trueeedjiure is higher than currently
shown. Thirdly, the partners have deliberatelyueed funds are available for the
dissemination activities that are weighted towahdsend of the project, when more
tangible results can be demonstrated. LastlytHferUK partners the decline in the
GB £ rate against the Euro has resulted in a Idlager expected expenditure.
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PROGRESS AND PLANNED ACTIVITIES

At present, the project is, overall, on schedulee Bcheldt and Pinios partners are
currently commencing the operational demonstrapioase, during which time further
refinement of the models and the scenarios to wthely will be applied will be
undertaken. The current plan is shown in the Gelmdtrt in Figure 3 An expanded
version of the plan can be found in the Proposal.

Tasks

2006/2007 2007/2008 2008/2009 2009/2010
1T 2T 3T 4T 1T 2T 3T 4T llT 2T 3T 41 1T 2T
]

 Task A Build Capacity

Al Planned
Al Actuall
A2 Planned
A2 Actual

A3 Planned
A3 Actual
A4 Planned
A4 Actuall

A5 Actual

Task B Demonstrate the OpenMI in the Scheldt

1
T
]
[
]
.
A5 Planned 1
I

B1 Planned
B1 Actual
B2 Planned q
B2 Actual |
B3 Planned
B3 Actual
B4 Planned 1
B4 Actual

Task C Demonstrate the OpenMI in the Pinios

C1 Planned|
C1 Actuall |
C2 Planned r
C2 Actuall |
C3 Planned L
C3 Actuall ]
C4 Planned| []
C4 Actuall

ordination

Task D Technical Support, Maintenance and Co-

D1 Planned
D1 Actual []
D2 Planned|
D2 Actuall
D3 Planned|
D3 Actuall
D4 Planned 1
D4 Actual N
D5 Planned [
D5 Actuall |

Task E Disseminate information

E1 Planned []
E1 Actual |
0
|
[

E2 Planned|
E2 Actual
E3 Planned
ES3 Actual
E4 Planned|
E4 Actual
E5 Planned| 1
E5 Actual |

[ Task F Manage OpenMI-Life

F1 Planned|
F1 Actual
F2 Planned| 1
F2 Actual |
F3 Planned| 1
F3 Actual |
I

|

F4 Planned|
F4 Actual
F5 Planned|
F5 Actual

Figure 3 Overview of the OpenMI-Life Work plan
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SECTION 9. APPENDICES

Appendices are provided below giving informationtbe following topics:

1. Project Summary for OpenMl-Life

2. Task Deliverables and their Status

3. OpenMI Compliant Models

4. Partner Information

5. Publications

6. Meetings

7. Examples of dissemination material developed

8. New Planning & Timing for the Scheldt Use Case ¢
9. Draft OpenMI Standard release Procedure

10. Evaluation Reports
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APPENDIX1 PROJECT SUMMARY FOR
OPENMI-LIFE

The goal of OpenMI-Life is to support the implenedidn of the Water Framework
Directive (WFD) and, more particularly, make inteigd water management feasible.
This requires an ability to predict not only howdiwvidual catchment processes will
respond to ‘programmes of measures’ but also tese how those processes will
interact with each other. Prediction is achievedulgh the use of models but until the
development of the OpenMI, no generic open practieechanism existed that could
link together models of different processes fronffedent suppliers running on
different machines — see State-of-the-Art sectidarmonlIT, funded by FP5, has
developed and proved the highly innovative concéphe Open Modelling Interface,
which solves this complex problem. OpenMiI-Life wilemonstrate how it can be
deployed, used, supported and funded at the ope&htievel on real world scale
problems. This demonstration will be conducted croperation with Competent
Authorities in two Pilot River Basins, the Sche#dtd the Pinios. It will also show
how requests by users for changes to the intevfdtbe handled and implemented. It
is the intention that the procedures and systenmsodstrated and refined in this
project will continue after the project. The loregrh aim is that the OpenMI should
become the European and global standard for maakdhd) in the environmental
domain.

OpenMI Models Linked models Programmes of
& P representing representing measures and
g Tools Linkable specific whole Results River Basin
= - models processes and catchments Management
=] R
@) situations plans
Standar
wv
@ Av\ N 1 L)
= Maintain/ Create and Prepare &
> Se Creau Use Creatt Provide Use el t
= releae rur implemen
S I \ I/ N\
>
@)
¥

Chan e reque < Change reque
Informatior Information
SunDor Su or

OpenMI Developers Modelling community Competent
Association Authorities
(Represented by (Represented by DHI| (Represented by VMM-AK, (Represented by
NERC, DHI, Deltares, WSL, ULg, Deltares, FH, VMM-AWA, Deltares, VMM-AK,
Deltares, WSL, NTUA, UTH) Aquafin, and NTUA) FH and VMM-
NTUA, Aquafin) AWA)

Figure 4 Simplified view of stakeholders and theirinvolvement in the use, maintenance and
dissemination of the OpenMI

Figure 4 illustrates the key stakeholders, procesland products involved in the use,
evolution and maintenance of the OpenMI. The tdsited below are designed to

demonstrate the OpenMI and these procedures woekiran operational level. It is

anticipated that the project will identify the nefed change both in the OpenMI and
the support procedures. The demonstration will sti@wboth types of request can be
handled in a sustainable way. Listed below arenha tasks involved in staging the
demonstration:
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A) Build capacity: For the OpenMI to become widely adopted there rbasa core
of knowledgeable modellers. This task will createl aleliver training courses to
developers, modellers and users in the Competetitofities of the Scheldt and
Pinios and the wider modelling community if res@as@ermit.

B) Demonstrate the OpenMlI in the Scheldt and C) thélinios river basins: The
Scheldt and Pinios are Pilot River Basins wherelemgentation of the WFD is being
trialled. Both basins contain problems whose mamege requires an integrated
approach and hence the use of linked models. Thep€mnt Authorities of these
basins will identify a range of problems. The mdidgl community will use models
linked by the OpenMI to perform an integrated asialyf the problems and indicate
the likely outcomes of different policies to the r@metent Authorities. Model
providers will upgrade the relevant models to beitl-compliant so that they can
be linked. The OpenMI Association will maintain asdpport the OpenMI making
new releases in response to requests for changevaloation report will assess the
value of a) integrated modelling and b) the Opeahtl its support organisation.

D) Demonstrate the OpenMI technical support, mainteance and co-ordination:
The success of the OpenMI as a standard dependsitspmidespread adoption at the
European level. However, its use requires a smalsignificant degree of investment
by developers. Therefore, it will only be takenitithere is confidence that it will be
supported and maintained into the future. This tatlkidentify and test a sustainable
support and co-ordination organisation. The denmanhsh will begin using the
current open source version of the OpenMI, theareseoutput of HarmonlIT. It is
expected that this will not satisfy all the useed® The resulting change requests will
be used to exercise all aspects of the supportn@ma@ton including the periodic
release of new open source versions of the Opendtidard and its supporting
software and documentation.

E)_Disseminate information: Global awareness of the OpenMI has been achieved in
the water modelling community. If the OpenMI iskie widely adopted, it is essential
that this is maintained and, ideally, extended intber domains. This task will
confirm the target community and the best mediactonmunication. It will then use
those media to deliver appropriate information dlibea OpenMI and the benefits of
integrated modelling.

F)_Manage OpenMI-Life: The transformation of an IT product is a compleskta
involving risk. Substantial time will be allocatefbr active monitoring and
management. A risk management plan is in place.

Figure 4 shows the OpenMiI-Life participants and the stalddroroles they will
represent in the demonstration. Th€ompetent Authorities responsible for
implementing the WFD and IWM are represented by VMK, FH, VMM-AWA
and DELTA who are, in their domains, the competauthorities for the Scheldt
Basin. They are actively involved in the prepanatof programmes of measures and
the development of River Basin Management Plans WAK and DELTA are
leading members of the International Scheldt Comsimis They have also been
members of the Interreg Ill Scaldit project, whifsted the implementation of the
WFD. VMM-AK, DELTA, FH, VMM-AWA, Aquafin, and NTUA represent the
modelling community. VMM-AK, DELTA, FH, VMM-AWA are regulators and
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Aquafin is the company responsible for waste wateatment for the whole of
Flanders. All actively own and use models to aralyster management problems
andare anxious to know if integrated modelling will lead to better, more integrated
solutions to water management problems. DHI, DELTA, and WSL represent the
major commerciamodel developersn Europe and probably the world. ULg, NTUA
and UTH are academic developers, many of whose Isdueve been taken up
commercially. In the demonstration, the developeitkinteract with the modelling
community and the OpenMI Association as they wonld real world context. Their
motivation is to understand the opportunities dralthreats that the OpenMI creates
together with the costs and savings. They will rezegequests for change to their
models from the modelling community. If these resjaserequire a change to the
OpenMl, they will pass them to th@penMI Association represented by NERC,
DHI, DELTA, WSL, AQUAFIN and NTUA. These organisatis have been
responsible for leading the €6M FP5 HarmonlIT projbat created the OpenMI and
have planned the support organisation. NERC, DHELDA and WSL all have
experience of maintaining standards and softwarea amtional and international
basis. All have a long term interest in and und&ding of water management.
NTUA managed the global dissemination programmeH@monIT. Their collective
interest is to be sure that the proposed suppganisation is viable.

The OpenMI-Life project will be led bthe UK Natural Environment Research
Council (Centre for_Ecology and Hydrology) (NERC),a world class research
organisation with over 2500 staff and turnover wtess of €420M. Its science
programme covers most aspects of the natural emmeat and related technologies;
of particular relevance to OpenMl-Life are: hydmpo ecology, integrated
management (especially of water resources), sadti@reconomies, modelling, data
management, database design and environmentamafios. NERC works with both
the public, private and academic sectors and htengixe experience of managing
large national and international projects. It isncoitted to the delivery of its science
to the user community and the market place. NERCshacessfully led and managed
the 14 partners from 7 countries, who developeddpenMI over 4 years through the
€6M FP5 HarmonIT project (Contract No EVK1-CT-2000090), delivering it on
time and to budget.

Of the participants, NERC, VMM-AK, FH, VMM-AWA an®ELTA are publicly
funded national bodies. NTUA, ULg and UTH are Umsiges and Aquafin, DHI and
WSL are non profit companies. All the partners hpaeticipated in many past and
current EC projects. Much of their recent contribnithas been underpinning research
for the Water Framework Directive. VMM-AK and NTUdre representing the Pilot
River Basins where the WFD is being trialled. Te most relevant projects are the
FP5 HarmonlIT and Interreg Il Scaldit.
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APPENDIX 2 TASK DELIVERABLES AND

THEIR STATUS

The table below shows a detailed list of the Tadkvdrables and their status.

Task Deliverables and their status

Deliverable No Deliverable title Delivery date Status
TaskA/1 Training material September 2009 Ongoing
TaskA/2 Training course 1 on OpenMI concepts for end users December 2006 Completed
TaskA/3 Training course 2 on OpenMI concepts for end users November 2008 Started
TaskA/4 Training course 1 on OpenMI upgrades for developers December 2006 Completed
TaskA/5 Training course 2 on OpenMI upgrades for developers October 2008 Started
Task B/1 Defined Use Cases February 2007 Completed
Task B/2 Models migrated to use the OpenMlI Interface February 2007 Completed
Task B/3 Evaluation report on integrated modelling using eenMI [ September 2009 Started
(from user and developer perspectives)
Task B/4 Evaluation report on the OpenMI from a user perspec September 2009 Started
Task B/S Evaluatio_n report on the OpenMI support organisafiom user| September 2009 Started
perspective
Task C/1 Defined Use Cases February 2007 Completed
Task C/2 Models migrated to use the OpenMI Interface February 2007 Completed
Task C/3 Evaluation report on integrated modelling using tpenMI | September 2009 Started
(from user and developer perspectives)
Task C/4 Evaluation report on the OpenMI from a user perspec September 2009 Started
Task C/5 Evaluation report on the OpenMI support organisaffiom user| September 2009 Started
perspective
Task D/1 Management protocol report November 2006 Completed
Task D/2 6-Monthly software releases of OpenMI upgrades ;Ar\mlt)grr\?:ls 6 monthly | Ongoing
TaskD/3 6-Monthly document addenda Approx 6 monthly | Ongoing
intervals
Task D/4 Final documentation release of the updated OpenMI September 2009 Not started
Task D/5 Evaluation report from OpenMI coordination perspect September 2009 Not started
Task D/6 Maintained OpenMI website September 2009 Ongoing
Task D/7 Business plan (Including After LIFE Communicati@port) September 2009 Started
Task E/1 Best practice manual December 2009 Started
Task E/2 Papers and Journals (6), e.g. Journal of Hydrotmétics. 2 completed, June| Ongoing
2008 3),
June 2009(1)
Task E/3 Press articles (8) 2008 (2), 2009 (6) Not Started
Task E/4 Conference presentations (6), e.g. HydroInformatiahiEMSs | 4 completed. [ Ongoing
September 2008(1),
June 2009 (1),
Task E/5 OpenMI-Life web site (multi-lingual) Operational / continuous | Ongoing
updates
Task E/6 Workshops(5) 2 completed. November| Ongoing
2008 (1), May 2009 (1),
November 2009(1)
Task E/7 Associate with existing newsletters (3),e.g. Riveist, IAHS, | 2 completed 2009 (1) Ongoing
etc.
Task E/8 Leaflets (4, multi-lingual) 1 completed, December| Started
2009 (2)
Task E/9 Posters (4) 3 completed. [ Ongoing
May 2009 (1)
Task E/10 Layman’s report December 2009 Not started
TaskF/1 The Collaboration Agreement December 2006 Completed
TaskF/1 1st Progress Report to EC April 2007 Completed
TaskF/2 2nd Progress Report to EC October 2007 Completed
TaskF/3 3rd Progress Report to EC (‘Mid-term Report’) April 2008 Completed
TaskF/4 4th Progress Report to EC October 2008 Completed
TaskF/5 5th Progress Report to EC April 2009 Not started
TaskF/6 6th Progress Report to EC (‘Final Report’) January 2010 Not started
TaskF/7 Miscellaneous reports required by the EC As required Ongoing
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APPENDIX 3 OPENMI COMPLIANT MODELS
Below is a table detailing all reported OpenMI cdigot models.

Company Compliant OpenMI | .NET | Java | General description/
Models & | version Compliance
Components
British Geologicall ZOOMQ3D 1.4 X Finite-difference
Survey & University groundwater flow model
of Birmingham
Alterra Capri 1.2 X Agricultural policy
impact model
FSSIM 1.2 X Bio-economic model
Apes 1.2 X Biophysical model
MetaSwap en 1.2 X Hydrological model
Simgro
BAW GEI Wrapper | 1.2 X Access to propriatary data
for Delft 3D flow
CEH Classic 1.2 X Hydrological model
CRWR ArcHydro 1.2 X Hydrological model
Delft Hydraulics| Sobek 1DFlow| 1.2 X Urban/Rural/River model
Software
Delft3D 1.2 X 2D/3D flow model
DelftFEWS 1.2 X Flood forecasting model
DHI software MIKE 11 1.2 X Hydraulic model
MIKE SHE 1.2 X Hydrological model
MIKE 1.2 X Urban drainage model
URBAN
Hydrologic HEC-RAS 1.2 X Hydraulic model
Engineering Center
NTUA RMM - NTUA | 1.2 X Reservoir watershed
management model
RiSH-1D 1.2 X Hydraulic model
Utrecht University PCRaster 1.2 X Data interfaomponent
RIZA DM 1.2 X Surface water transpart
model component
Mozart 1.2 X Unsaturated zone model
component
Agricom 1.2 X Agricultural model
NwSim 1.2 X
DemNat 1.2 X Ecohydrological model
DistrConnecton 1.2 X
Wallingford Software| Info Works RS 1.2 X Hydrautiwodel
Isis 1.2 X Hydrological model
Info Works CS| 1.2 X Sewer model
SULIS 1.2 X 3D lake and estualy
model
Schlumberger Water Visual 1.2 X Groundwater model
Services Modflow
University of Liege PEGASE 1.2 X River quality ned
University of | UTHBAL 1.2 X Hydrological model
Thessaly
WRc Plc STOAT 1.2 X Wastewater treatment
model
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APPENDIX 4 PARTNER INFORMATION

This Appendix provides names, addresses and caeaits for all the personnel working in the partorganisations.

TASKS CONTRACT STEERING TECHNICAL
A-F COMMITTEE | COMMITTEE

Chairman
CEH Wallingford, UK

Mr. Roger V. Moore
CEH Wallingford
Wallingford

Oxon

0X10 8BB. UK

Tel: +44 (0)1491 692235
Mobile: +44 7834 184334
Fax: +44 (0)1491 692424
Email: vm@ceh.ac.uk

v

v

Secretary
CEH Wallingford, UK

Miss Hazel Murphy
CEH Wallingford
Wallingford

OX10 8BB. UK

Tel: +44 (0)1491 692205
Fax: +44 (0)1491 692424
Email: harp@ceh.ac.uk

v

v

DHI Water and
Environment,
Denmark

Dr. Jan Gregersen
LicTek
Tingstedet 8,

4070 Kirke Hyllinge,

Denmark

Tel: +45 46 40 36 26
Mobile: +45 41 58 80 26
Email: Gregersen@LicTek.dk

Wallingford Software
Limited,

HR Wallingford
Group, UK

Ms Susan Anderson

Wallingford Software Ltd.

Howbery Park
Wallingford
0OX10 8BA. UK

Tel: +44 (0)1491 822322

Fax: +44 (0)1491 826392

Email:
susan.anderson@wallingfordsoftware.com

Wallingford Software
Limited,

HR Wallingford
Group, UK

Mr. David Fortune

Wallingford Software Ltd.

Howbery Park
Wallingford
0X10 8BA. UK

Tel: +44 (0)1491 822297
Fax: +44 (0)1491 826392
Email: david.fortune@wallingfordsoftware.com

m
mo

Wallingford Software
Limited,

HR Wallingford
Group, UK

Mr. Adrian Harper

Wallingford Software Ltd.

Howbery Park
Wallingford
OX10 8BA. UK

Tel: +44 (0)1491 824777
Fax: +44 (0)1491 822221
Email: adrian.harper@wallingfordsoftware.com

W)

Wallingford ~Software
Limited,

HR Wallingford
Group, UK

Mr. Rob Millington

Wallingford Software Ltd.

Howbery Park
Wallingford
0X10 8BA. UK

Tel: +44 (0)1491 822417
Fax: +44 (0)1491 826392
Email: rob.millington@wallingfordsoftware.com

mw
mo

)
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TASKS CONTRACT STEERING TECHNICAL
A-F COMMITTEE | COMMITTEE

NTUA Prof. Maria Mimikou Tel: +30 210 772 2880 A.C. D ‘/
National Technical | NTUA Fax: +30 210 772 2879 e
University of Athens, | Iroon Polytechniou 5 Email: mmimik@chi.civil.ntua.gr E
Greece 157 80 Athens, Greece
Pinios partner
NTUA Dr. Ria Safiolea Tel: +30 210 772 2885 A.C. D Send to Maria ‘/
National Technical | (Contact person) Fax: +30 210 772 2879 ' T 77| Kalliampakou (financial &
University of Athens, | NTUA Email: safiolea@chi.civil.ntua.gr E admin)
Greece Iroon Polytechniou 5 mkalli@chi.civil.ntua.gr
Pinios partner 157 80 Athens, Greece
NTUA Dr. Christos Makropoulos Tel: +30 210 772 2886 A.C. D
National Technical | NTUA Fax: +30 210 772 2879 T
University of Athens, | Iroon Polytechniou 5 Email: cmakro@chi.civil.ntua.gr E
Greece 157 80 Athens, Greece
Pinios partner
UTH Mr. Lampros Vasiliades Tel: +30 24210 74115 C ‘/ ‘/
University of | Department of Civil | Fax: +30 24210 74169
Thessaly, Greece Engineering Email;_lvassil@uth.gr
Pinios partner University of Thessaly

38334 Volos,

Greece
UTH Dr. Konstantinos Kokkinos Tel: +30 24210 74115 C
University of | Department of Civil | Fax: +30 24210 74169
Thessaly, Greece Engineering Email: k_kokkinos@teilar.gr

University of Thessaly
Pinios partner 38334 Volos,

Greece
UTH Prof. Antonis Liakopoulos Tel. +30 2421 074111 C ‘/ ‘/
University of | University of Thessaly Fax +30 2421 074169
Thessaly, Greece Pedion Areos, Email: aliakop@uth.gr
Pinios partner 383 34 Volos,

Greece
UTH Prof. Athanasios Loukas Tel: +30 24210 74168 C
University of | Department of Civil | Fax: +30 24210 74169

Thessaly, Greece

Pinios partner

Engineering
University of Thessaly
38334 Volos

Greece

Email: aloukas@civ.uth.gr
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TASKS CONTRACT STEERING TECHNICAL
A-F COMMITTEE | COMMITTEE
Aquafin Mr. Johan Van Assel Tel: +32 3 450 4082
Belgium Aquafin Fax: +32 3 450 4444 A, B, C, ‘/ ‘/
Dijkstraat 8 Email: johan.vanassel @aquafin.be D, E, F
2630 Aartselaar
Belgium
Aquafin Mr. Chris Thoeye Tel: +32 3 450 40 72 A B. C
Belgium Aquafin Fax: +32 3 450 4444 o 7
Dijkstraat 8 Email: chris.thoeye@aquafin.be D, E, F
2630 Aartselaar
Belgium
Aquafin Gunther Waterschoot Tel. +32/3 4504088 B
Belgium Aquafin Fax +32/3 4504185
Dijkstraat 8 Email : gunther.waterschoot@aquafin.be
2630 Aartselaar
Belgium
VMM-AK Ir. Yves Ronse Tel : +32 53 72 66 31
Vlaamse DVP Fax : +32 53 72 66 30 A, B, D, ‘/ ‘/
Milieumaatschappij Waterkwaliteitsmodellering | E-mail : y.ronse@vmm.be E,F
Belgium VMM - Afdeling
Kwaliteitsbeheer
Werkadres : Gasthuisstraat
Scheldt partner 42, 9300 Aalst
Postadres A. Van de
Maelestraat 96, 9320
Erembodegem
VMM-AK Mr. Tom D'Heygere Tel : + 3253 726578 A. B
Vlaamse DVP Fax : +32 53 72 66 30 !
Milieumaatschappij Waterkwaliteitsmodellering | E-mail: t.dheygere@vmm.be
Belgium VMM - Afdeling

Scheldt partner

Kwaliteitsbeheer
Werkadres : Gasthuisstraat
42, 9300 Aalst

Postadres A. Van de
Maelestraat 96, 9320
Erembodegem
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VMM-AK Mr. Gunther De Mey Tel : + 3253 72.63.26.
Viaamse VMM - Afdeling | Fax: + 3253 72.62.31. B.EF ‘/ ‘/
Milieumaatschappij Kwaliteitsbeheer Email : g.demey@vmm.be
Belgium Werkadres : Gasthuisstraat
Scheldt partner 42, 9300 Aalst
Postadres A. Van de
Maelestraat 96, 9320
Erembodegem
FH Mr. Hans Vereecken Tel: + 32 3224 61 89
Flanders  Hydraulic | Vlaamse  Overheid - | Fax: + 32 3224 60 36 A3, B2, ‘/ ‘/
Research Departement Mobiliteit en | Email: hans.vereecken@mow.vlaanderen.be B3, B4,
Belgium Openbare Werken E
Afdeling Waterbouwkundig
Laboratorium
Scheldt partner Berchemlei 115 | B-2140
Borgerhout
FH Ms Isabelle Neyskens Tel: +3232246192 A3 B2
Flanders  Hydraulic | Vlaamse  Overheid - | Fax: + 32 3 224 60 36 ! !
Research Departement Mobiliteit en | Email: isabelle.neyskens@mow.vlaanderen.be 83, B4,
Belgium Openbare Werken E
Afdeling Waterbouwkundig
Laboratorium
Scheldt partner Berchemlei 115 | B-2140
Borgerhout
FH Ms. Katrijn Holvoet Tel: +323224 6192 A3 B2
Flanders  Hydraulic | Vlaamse  Overheid - | Fax: + 32 3224 60 36 ! !
Research Departement Mobiliteit en | Email: katrijn.holvoet@mow.vlaanderen.be B3, B4,
Belgium Openbare Werken E
Afdeling Waterbouwkundig
Laboratorium
Scheldt partner Berchemlei 115 | B-2140
Borgerhout
VMM-AWA Dhr. Kris Cauwenberghs Tel: +02 553 21 29
Viaamse Vlaamse Fax: +02 553 21 05 A B, E ‘/ ‘/

Milieumaatschappij
Afdeling Water
Belgium

Scheldt partner

Milieumaatschappij
Afdeling Water

Graaf de Ferraris-gebouw
Koning Albert-1l laan 20
1000 Brussel

Email: k.cauwenberghs@vmm.be
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VMM-AWA Ms. Neel Devroede Tel: +32 16 21 12 60 A B. E
Viaamse Vlaamse Fax: + 32 16 211270 T
Milieumaatschappij Milieumaatschappij Email: n.devroede@vmm.be
Afdeling Water Afdeling Water
Belgium Waaistraat 1 bus2
Scheldt partner 3000 Leuven
ULG Ir. Jean-Francois Deliege Tel: +32 (0) 4 366.23.56
University of Liege Universite de Liege | Fax: +32(0) 4 366.23.55 A3, AS, ‘/ ‘/
Belgium Aguapole Email: jfdeliege@ulg.ac.be Bl, BZ,
Sart-Tilman B5
4000 Liege — Belgium B3, B4,
Scheldt partner El, E3,
F1, F4
ULG Ir Etienne Everbecq Tel : + 32 4 366.23.52 A3. A5
University of Liege Universite de Liege Email : e.everbecg@ulg.ac.be ! !
Belgium Aquapdle : B1l, B2,
Sart Tilman B53
B - 4000 Liége B3, B4,
Scheldt partner (Belgium) El, E3,
F1, F4
ULG Mr Tayeb Bourouag Tel : + 32 4 366.23.56. A3 A5
University of Liege Universite de Liege Email : mbourouag@ulg.ac.be ! !
Belgium Aquapdle : Bl, Bz,
Sart Tilman B53
B - 4000 Liége B3, B4,
Scheldt partner (Belgium) El, E3,
F1, F4
ULG Ir Pol Magermans Tel : + 32 4 366.4874. B2. B3
University of Liege Universite de Liege Email : p.magermans@ulg.ac.be ! !
Belgium Aquapbdle : B4, E1,
Sart Tilman B53 E3
B - 4000 Liége
Scheldt partner (Belgium)
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ULG Mr Laurent Rousseau Tel: + 32 4 366.4865. B2. B3
University of Liege Universite de Liege Email : l.rousseau@ulg.ac.be ! !
Belgium Aquapdle : B4, El,
Sart Tilman B53
B - 4000 Liege E3
Scheldt partner (Belgium)
Deltares, Dr. Peter Gijsbers Tel: +31 15285 89 28 D ‘/
The Netherlands Deltares Fax: +31 15 285 85 82
P.O. Box 177 Email: peter.gijsbers@deltares.nl
2600 MH Delft
The Netherlands
Deltares, Mr. Jaco Stout Tel: +31 15285 87 63
The Netherlands Deltares Fax: +31 15 285 87 11 A, B, D, ‘/ ‘/
P.O. Box 177 Email: jaco.stout@deltares.nl F
2600 MH Delft
The Netherlands
Deltares, Mr Stef Hummel Tel: +31 15285 85 09 D ‘/
The Netherlands Deltares Fax: +31 15 285 85 82
P.O. Box 177 Email: stef.hummel@deltares.nl
2600 MH Delft
The Netherlands
Deltares Mr. Edwin Spee Tel: +31 15 285 88 29 A B. E
The Netherlands Deltares Fax: +31 152858711 T
Scheldt partner P.O. Box 177 Email: Edwin.Spee@deltares.nl
2600 MH Delft
The Netherlands
Deltares Mr Michiel Blind Tel: +31 1528578 16 E
The Netherlands Deltares Fax: +31 15 285 85 82
P.O. Box 177 Email: michiel.blind@deltares.nl
2600 MH Delft
The Netherlands
Deltares Mr. David Kerkhoven Tel: + 31 15 285 87 45 A B. E

The Netherlands
Scheldt partner

Deltares

P.O. Box 177
2600 MH Delft
The Netherlands

Fax: + 31 15 285 87 85
Email: david.kerkhoven@deltares.nl
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APPENDIX 5 PUBLICATIONS

This Appendix lists scientific papers, conferenepgrs, presentations, posters, leaflets and ariitlhe popular scientific press

of Athens and Centre fo|
Ecology and Hydrology

Authors Date Title Event Reference Type
Fortune, D 17-19/4/2007 The relevance of the Opemdithe Yangtze River Yangtze River Forum Oral presentation
Forum
Moore, R. V., Tindall, C. I. 30/04/2007 OpenMI Bress Report. October 2006 — March 2007. Customer Report tg
the European|
Commission. April
2007.
Moore, R. V., Tindall, C. I. 30/04/2007 Collabomati agreement for LIFE Project No LIFEQ6 Collaboration
ENV/UK.000409 agreement
Vits, S. (VMM-AWA) 03/05/2007 Interaction between models: OpenMI-Bifeject Congress: Conference on Water Systems Oral presentation
Symposium:  Modelling for integrated water
management in Flanders
Van Assel, J 22/05/2007 OpenMI- Linking of InfoWerkcS and RS, applied in InfoWorks Benelux User meeting in Hoeven, The Oral presentation
the Scheldt basin (in Dutch) Netherlands.
Safiolea E. (NTUA) 03/07/2007 Bringing the OpenMILiife Floodmed Workshop, Sofia, Bulgariaa Poftersentation
Aquafin 15/07/2007 Models co-operate better witte@MI-Life (in Dutch) Aqua Magazine 2007/02, Promotional article
Aquafin, Belgium
National Technical University 31/07/2007 OpenMlI-Life poster Imprint: Athens, Greece} Poster

National Technical
University of Athens, July|
2002

(IDSW is the InformationDesk for Standards in ft
Water domain, the Netherlands)

ne

Mylopoulos N. and P/ 9-13/09/2007 Uncertainty analysis and management an | ModelCARE 2007 Calibration and Reliability in Poster presentatiof
Sidiropoulos  (University of] overexploited aquifer Groundwater Modelling, Credibility of Modelling,
Thessaly) Copenhagen, Denmark
Van Assel, J 12/09/2007 Integrated modelling inSiokeldt River Basin InfoWorks International User ontrence, Oral presentation
Wallingford, UK
Moore, R. V. 27/09/2007 Tools and technologies fimer basin management, Harmoni-CA Final Conference, Brussels, Belgium |@rasentation
HarmonlIT - OpenMI-Life
Gregersen, J.B., Gijsbers, 2007 OpenMI: Open modelling interface Journal of | Refereed paper
P.J.A., and Westen, S.J.P. Hydroinformatics,  9(3),
175-191.
Hummel, S 03/10/2007 Presentation of OpenMI for\\lD'S IDsW-informative meeting on external developments. Oral presentation.
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Authors Date Title Event Reference Type
National Technical University OpenMI leaflet Imprint: Athens, Greece} Leaflet

of Athens and Centre fo
Ecology and Hydrology

National Technical
University of Athens, July|
2007

Moore, R. V., Tindall, C. I. 31/10/2007 OpenMI ead Progress Report. April 2007 |- Customer Report tg
September 2007. the European|
Commission.
October 2007.
Devroede, N., Vits, S. Interacties tussen modeheh OpenMI-LIFE project Article for a Flemish nezmine reporting on § Article
presentation given by Vits S. on 03/05/2007. | It
describes the OpenMI-LIFE project and TaskB-the
Scheldt in particular.
Moore, R. V., Murphy, H. M. 3-4 December OpenMI Association poster CEH Annual Staff Confeeen Poster
2007

Holvoet, K., VereeckenH.,
Devroede, N., Ronse, Y.,
Cauwenberghs, K., Van

Assel, J., and Waterschoot, G.

6-7 December
2007

OpenMI helps water managers in the future w
integrated water management

itlkknowledge of Water Systems Conference, Antwe
Belgium

o,

Poster presentatio
in Dutch

h

Devroede, N., Ronse, Y.,
Cauwenberghs, K., Van
Assel, J., Waterschoot,
Sotiropoulos, E

G.

River Basin using the OpenMI

Gregersen, J., Gijsbers, P. March 2008 OpenM| Srangboster Poster

Moore, R. V., Murphy, H. M. 28/02/2008 OpenMI Asgdion Annual Report Association Annual
Report

Moore, R. V., Murphy, H. M. 30/04/2008 OpenMI IntarReport. October 2006 — March 2008 Customer Report tg
the European|
Commission. April
2008

Moore, R. V., Murphy, H. M.,| April 2008 OpenMI Association poster Poster

Sotiropoulos, E.

Gijsbers, P.J.A, J.B| 19-21 May | OpenMI design patterns for river-groundwateModflow and More 2008 Conference, organised |by paper accepted fol

Gregersen, P.Sinding, 2008 interaction IGWMC, Golden, CO publication in

S.Hummel conference
proceedings

Gijsbers, P.J.A. 22 May 2008 OpenMI training course post-event Modflow and More 2008 Conference, course

organised by IGWMC, Golden, CO
Holvoet, K., VereeckenH., | June 2008 Demonstration of Integrated Modellinghie Scheldt Poster

Loukas, A., K. Kokkinos, L.

6-10/07/2008

The migration of the UTHBAL hydrologieodel into

iEMSs 2008: International Congress on Environmental

paper accepted fo|

Vasiliades, and Al OpenMI Modelling and Software, Integrating Sciences and publication in
Liakopoulos (University of Information Technology  for Environmental conference
Thessaly) Assessment and Decision Making, 4th Bienrjial proceedings
Meeting of IEMSs, Barcelona, Spain
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Authors Date Title Event Reference Type

N. Devroede, Y. Ronse, J.6-10/07/2008 Demonstration of Integrated Modellinging the| IEMSs 2008: International Congress on Environmental paper accepted foy

Van Assel and H. Vereecken OpenMI in the Scheldt River Basin Modelling and Software, Integrating Sciences and publication in
Information Technology for Environmental conference
Assessment and Decision Making, 4th Biennjial proceedings
Meeting of IEMSs, Barcelona, Spain

Gijsbers, P., Moore, R.V. 6-10/07/2008 Taking the OpenMI Forward iIEMSs 2008 rnational Congress on Environmental paper accepted foy
Modelling and Software, Integrating Sciences and publication in
Information Technology  for Environmental conference
Assessment and Decision Making, 4th Bienrjial proceedings
Meeting of IEMSs, Barcelona, Spain

OpenMI  Association  &| July 2008 57 OpenMI Newsletter Newsletter

Sotiropoulos, E

Moore, R. V., Murphy, H. M.,| August 2008 OpenMI Association leaflet Leaflet

Sotiropoulos, E., Safiolea, R|,

Van Assel, J., Blind, M.

Smolders, S., Neyskens, I,31/08/2008 -| Bi-directional sewer-river linking through the Opéh | ICUD 2008 : 1Y International Conference on Urbgn paper accepted for

Willems P., Vaes G., Van 05/09/2008 software Drainage, Edinburgh, Scotland publication in

Assel J. conference

proceedings
Fortune, D October 2008 The OpenMI-LIFE Project uttipg integrated| FloodRisk2008 Oral presentation
modelling into practice in flood management
Moore, R.V. 07/10/2008 The OpenMI - Planning foceess NERC IT Awareness, Warwick University, UK Oral peatation

Note: Publications in grey are in the process aidpprepared.
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APPENDIX 6 MEETINGS

This Appendix lists all the formal Meetings and \K&itops held to manage and co-ordinate the workeoOpenMI-Life project.

Meeting

Date

Host / Venue

Attendees

OpenMi-Life kick-off meetings

03-05/10/2006

VMM-AK, Belgium

All partners

OpenMI Association Executive Committee meeting 2 03/10/2006 VMM-AK, Belgium CEH, RIZA, WSL, NTUA, WL|Delft, DHI, NTUA, Aguafin,
Steering Committee meeting 1 05/10/2006 VMM-AK, Belgium CEH, DHI, WL|Delft, WSL, NTUA, Aquafin, VMM-AK
Task B, Use case ‘c’ Technical meeting 1 6/11/2006 VMM-AWA Leuven, Belgium Aquafin, VMM-AK, FH, VMM-AWA, ULG

Task B, Use case ‘d’ Technical meeting 1 14/11/2006 RIKZ Middelburg, The Netherlands FH, RIKZ, WL|Delft

Task B, Use case ‘c’ Technical meeting 2 23/11/2006 VMM-AWA, Belgium VMM-AK, ULG, VMM-AWA

Task A developers and end users training for Pinios

30/10-01/11/2006

NTUA, Greece

NTUA, UTH, DHI

Task A developers training for Scheldt

29/11-01/12/2006

ULG, Belgium

ULG, RIKZ, WL|Delft

Task B Technical meeting Use case ‘b’ and ‘¢’ 06/12/2006 VMM-AWA, Belgium VMM (+ULG), VMM-AWA, FH
Task B, Use case ‘c’ Technical meeting 3 11/12/2006 University of Liege, Belgium VMM-AK, FH, ULG

OpenMI Association Technical Committee meeting 2 13-14/12/2006 WL | Delft, Delft, The Netherlands DHI, WSL, WL|Delft, Alterra, RIZA
Task B Technical meeting ‘ b’ 17/01/2007 VMM-AWA, Belgium VMM-AWA, FH

Task A end users training for Scheldt

17-19/01/2007

VMM-AK, Belgium

VMM-AK, VMM-AWA, FH, ULG, Aquafin, WSL

OpenMI Association Technical Committee meeting 3

22-23/01/2007

WSL, Wallingford, UK

DHI, WSL, WL|Delft, Alterra

Steering Committee meeting 2 25/01/2007 CEH, Wallingford, UK CEH, DHI, WL|Delft, WSL, NTUA, Aquafin, VMM-AK, HTSPE Ltd
OpenMI Association Dissemination Committee meeting 1 16/02/2007 NTUA, Athens, Greece NTUA, CEH

Task B, Use case ‘d’ Technical meeting 2 16/02/2007 FH Borgerhout, Belgium FH, RIKZ, WL|Delft

OpenMI Association Technical Committee meeting 4 05-07/03/2007 DHI, Harsholm, Denmark DHI, WSL, WL|Delft

Task B Technical meeting Use case ‘a’ 05/03/2007 VMM-AWA, Belgium VMM-AWA, Aquafin

Task C Technical Group Meeting Pinios: All Use Cases 05/03/2007 University of Thessaly, Volos, Greece NTUA, UTH

Task B, Use case ‘c’ Technical meeting 4 6/03/2007 University of Liege, Belgium VMM-AK, ULG

Task C Technical Group Meeting Pinios : Use Case 3 20/03/2007 University of Thessaly, Volos, Greece UTH

Task C Technical Group Meeting Pinios: Use Case 1 28/03/2007 NTUA, Athens, Greece NTUA

Task C Technical Group Meeting Pinios: Use Case 2 29/03/2007 NTUA, Athens, Greece NTUA

Task B, Use case ‘c’ Technical meeting 5 29/03/2007 University of Liege, Belgium VMM-AK, ULG

Task C Technical Group Meeting Pinios: Use Case 3 03/04/2007 University of Thessaly, Greece UTH

Task C Technical Group Meeting Pinios: Use Case 1 12/04/2007 NTUA, Athens, Greece NTUA

Task C Technical Group Meeting Pinios: Use Case 2 13/04/2007 NTUA, Athens, Greece NTUA

OpenMI Association Dissemination Committee meeting 2 16/04/2007 Aquafin, Aartselar, Belgium NTUA, Aquafin, WL | Delft

Task B Technical meeting Use case ‘a’ 17/04/2007 Aquafin, Aartselar, Belgium VMM-AWA, Aquafin, Wallingford Software

OpenMI Association Executive Committee meeting 3 17/04/2007 Aquafin, Aartselar, Belgium CEH, RIZA, WL| Delft, DHI, WSL, NTUA, Aquafin, Alterra

OpenMI-Life Workshop

18-19/04/2007

Aquafin, Aartselar, Belgium

CEH, DHI, WL|Delft, HRWG, NTUA, UTH, Aquafin, VMM-AK, FH,
VMM-AWA, ULG, RIKZ

OpenMlI-Life Steering Committee meeting 3

19/04/2007

Aquafin, Aartselar, Belgium

CEH, DHI, WL|Delft, WSL, NTUA, Aquafin, VMM
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Meeting

Date

Host / Venue

Attendees

OpenMI Association Technical Committee meeting 5

07-09/05/2007

WL | Delft, Delft, The Netherlands

DHI, WSL, WL|Delft

Task E Training and assistance on the OpenMI 07-11/05/2007 HEC, Davis, CA, USA WL Delft, HEC

Task B, Use case ‘d’ Technical meeting 4 08/05/2007 WL | Delft, Delft, The Netherlands FH, WL|Delft

Task C Technical Group Meeting Pinios: Use Case 3 15/05/2007 University of Thessaly, Volos, Greece UTH

OpenMI Association Technical Committee meeting 6 18-20/06/2007 WSL, Wallingford, UK DHI, WSL, WL|Delft

Task C Technical Group Meeting Pinios: Use Case 3 04/07/2007 University of Thessaly, Volos, Greece UTH

Task C Technical Group Meeting Pinios: Use Case 2 18/07/2007 NTUA, Athens, Greece NTUA

Task B Technical meeting Use case ‘a’ 31/07/2007 Aquafin, Aartselaar, Belgium Aquafin, VMM-AWA

Task C Technical Group Meeting Pinios: Use Case 3 30/08/2007 University of Thessaly, Volos, Greece UTH

OpenMI Association Technical committee meeting 7 03-05/09/2007 DHI, Harsholm, Denmark DHI, WSL, WL|Delft

OpenMI Association Executive Committee meeting 4 06/09/2007 DHI, Harsholm, Denmark CEH, RIZA, WL|Delft, DHI, WSL, NTUA, Aquafin, Alterra
OpenMlI-Life Steering Committee meeting 4 07/09/2007 DHI, Harsholm, Denmark CEH, DHI, WL|Delft, WSL, NTUA, Aquafin, VMM

Task C Technical Group Meeting Pinios: Use Case 1 19/09/2007 NTUA, Athens, Greece NTUA

Task B Technical meeting Use case ‘a’ 24/09/2007 Aquafin, Aartselaar, Belgium Aquafin, VMM-AWA

Task B Technical meeting Use case ‘b’ 24/09/2007 FH, Borgerhout, Belgium FH, VMM-AWA

OpenMI Association Executive Committee meeting 5 03/10/2007 WL | Delft, Delft, The Netherlands RIZA, WL| Delft, DHI, WSL, NTUA, Aquafin, Alterra
OpenMI Association General Meeting 1 04/10/2007 WL | Delft, Delft, The Netherlands CEH, RIZA, WL| Delft, DHI, WSL, NTUA, Aquafin

Task C Technical Group Meeting Pinios: Use Case 1 10/10/2007 NTUA, Athens, Greece NTUA

Task B, Use case ‘d’ Technical meeting 5 11/10/2007 FH Borgerhout, Belgium FH, RIKZ, WL|Delft

OpenMI Association Technical Committee meeting 8 22-24/10/2007 WL | Delft, Delft, The Netherlands DHI, WSL, WL|Delft

Task C Technical Group Meeting Pinios: Use Case 1 24/10/2007 NTUA, Athens, Greece NTUA

Task C Technical Group Meeting Pinios: Use Case 2 25/10/2007 NTUA, Athens, Greece NTUA

OpenMI Association Documentation Meeting 1 25/10/2007 WL | Delft, Delft, The Netherlands CEH, WL| Delft, DHI, WSL, Butford Technical Publishing
OpenMI Association Strategy meeting 1 30-31/10/2007 Brussels, Belgium CEH, WL| Delft, DHI, WSL, Aguafin, NTUA, EC DG RTD
OpenMI Association Technical Committee meeting 9 07/11/2007 Web meeting DHI, WSL, WL |Delft

Task C Technical Group Meeting Pinios: Use Case 3 13/11/2007 University of Thessaly, Volos, Greece UTH

OpenMI Association Technical Committee meeting 10 14/11/2007 Web meeting DHI, WSL, WL|Delft

OpenMI Association Dissemination Committee meeting 3 19/11/2007 CEH, Wallingford, UK CEH, NTUA, Aquafin, WL|Delft

2nd OpenMI-LIFE Workshop 20/11/2007 HRW, Wallingford, UK All partners plus outside invited guests

OpenMI Association Workshop 21/11/2007 CEH, Wallingford, UK All partners plus outside invited guests

OpenMI Association Strategy and Funding meeting 2 21/11/2007 CEH, Wallingford, UK Partners plus outside invited guests

OpenMI Association Technical Committee meeting 11 22/11/2007 CEH, Wallingford, UK DHI, WSL, WL|Delft, partners plus outside invited guests
OpenMlI-Life Steering Committee meeting 5 23/11/2007 CEH, Wallingford, UK CEH, DHI, WL|Delft, WSL, NTUA, Aquafin, VMM

OpenMI Association Executive Committee meeting 6

22-23/11/2007

CEH, Wallingford, UK

CEH, RIZA, WL| Delft, DHI, WSL, NTUA, Aquafin, Alterra

OpenMI Association Technical committee meeting 12

10-12/12/2007

Wallingford Software, Wallingford, UK

DHI, WSL, WL |Delft

Task C Technical Group Meeting Pinios: Use Case 2 12/12/2007 NTUA, Athens, Greece NTUA

Task B Technical meeting Use case ‘a’ 20/12/2007 Aquafin, Aartselaar, Belgium Aquafin, VMM-AWA, WSL
OpenMI Association Dissemination Committee meeting 4 09/01/2008 Aquafin, Aartselaar, Belgium CEH, NTUA, Aquafin, Deltares
Task B, Use case ‘d’ Technical meeting 6 10/01/2008 Deltares, Delft, The Netherlands FH, Deltares

OpenMI Association Technical committee meeting 13 16/01/2008 Web meeting DHI, WSL, Deltares

OpenMI Association Technical committee meeting 14 23/01/2008 Web meeting DHI, WSL, Deltares

Task B Technical meeting Use case ‘a’ 01/02/2008 Aquafin, Aartselaar, Belgium Aquafin, VMM-AWA, WSL

OpenMI Association Technical committee meeting 15

04-06/02/2008

DHI, Harsholm, Denmark

DHI, WSL, Deltares
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Meeting Date Host / Venue Attendees
Task C Technical Group Meeting Pinios: Use Case 3 14/02/2008 University of Thessaly, Volos, Greece UTH
Task B, Use case ‘d’ Technical meeting 7 21/02/2008 FH Borgerhout, Belgium FH, Deltares
Task C Technical Group Meeting Pinios: Use Case 1 22/02/2008 NTUA, Athens, Greece NTUA
Task B Technical meeting Use case ‘a’ 03/03/2008 Aguafin, Aartselaar, Belgium Aguafin, VMM-AWA, WSL
Task C Technical Group Meeting Pinios: Use Case 1 03/03/2008 NTUA, Athens, Greece NTUA
OpenMI Association Documentation Meeting 2 11/03/2008 Deltares, Delft, The Netherlands CEH, Deltares, DHI, WSL, Butford Technical Publishing
OpenMI Association Dissemination Committee meeting 5 12/03/2008 Deltares, Delft, The Netherlands CEH, NTUA, Aquafin, Deltares
OpenMI Association General Meeting 2 13/03/2008 Deltares, Delft, The Netherlands CEH, Deltares, DHI, WSL, NTUA, Aquafin
OpenMI Association Executive Committee meeting 7 13/03/2008 Deltares, Delft, The Netherlands CEH, Deltares, DHI, WSL, NTUA, Aquafin, Alterra
OpenMlI-Life Steering Committee meeting 6 14/03/2008 Deltares, Delft, The Netherlands CEH, DHI, Deltares, WSL, NTUA, Aguafin, VMM
Task C Technical Group Meeting Pinios: Use Case 3 03/04/2008 University of Thessaly, Volos, Greece UTH
OpenMlI Association Technical committee meeting 16 14-16/04/2008 Deltares, Delft, The Netherlands DHI, WSL, Deltares
Task B Technical meeting Use case ‘a’ 30/04/2008 Aquafin, Aartselaar, Belgium Aquafin, VMM-AWA, WSL
EU-EPA OpenMI Video Conference 15/05/2008 Video Conference CEH, DHI, WSL, Deltares, Aquafin, NTUA, EC, EPA

OpenMlI Association Technical committee meeting 17

02-04/06/2008

WSL, Wallingford, UK

DHI, WSL, Deltares

OpenMI Association EU-NSF Workshop

07-10/04/2008

CEH/WSL, Wallingford, UK

CEH, DHI, WSL, Deltares

Task B, Use case ‘d’ Technical meeting 8 15/05/2008 Deltares Delft, The Netherlands FH, Deltares

Task B Technical meeting Use case ‘a’ 20/05/2008 Aquafin, Aartselaar, Belgium Aquafin, VMM-AWA, WSL

OpenMI Association Diss Comm working visit 29/05/2008 NTUA, Athens, Greece NTUA, Aquafin

CEH Workshop on the OpenMI 05/06/2008 CEH Wallingford, UK CEH, DHI, WSL

OpenMI Association Technical committee meeting 18 17/06/2008 Web Meeting DHI, WSL, Deltares

Task C Technical Group Meeting Pinios Use Case a 17/06/2008 NTUA, Athens, Greece NTUA

Task C Technical Group Meeting Pinios Use Case b 17/06/2008 NTUA, Athens, Greece NTUA

Task C Technical Group Meeting Pinios: Use Case 3 19/06/2008 University of Thessaly, Volos, Greece UTH

OpenMI Association Dissemination Committee meeting 6 25/06/2008 NTUA, Athens, Greece CEH, NTUA, Aquafin, Deltares, UTH
OpenMlI-Life Steering Committee meeting 7 26/06/2008 NTUA, Athens, Greece CEH, DHI, Deltares, WSL, NTUA, Aquafin, VMM, UTH
Task B, Use case ‘d’ Technical meeting 9 03/07/2008 FH Borgerhout, Belgium FH, Deltares

EU-EPA OpenMI Meeting 10/07/2008 Barcelona, Spain CEH, Deltares, DHI, WSL, Aquafin, Alterra, EPA
OpenMI Association Executive Committee meeting 8 11/07/2008 Barcelona, Spain CEH, Deltares, DHI, WSL, Aquafin

Task C Technical Group Meeting Pinios Use Case a 15/07/2008 NTUA, Athens, Greece NTUA

Task B, Use case ‘d’ Technical meeting 10 27/07/2008 FH Borgerhout, Belgium FH, Deltares

Task C Technical Group Meeting Pinios Use Case b 05/08/2008 NTUA, Athens, Greece NTUA

Task B Technical meeting Use case ‘b’ 14/08/2008 VMM-AWA Leuven, Belgium FH, VMM-AWA

Task B Technical meeting Use case ‘b’ 29/08/2008 VMM-AWA Leuven, Belgium FH, VMM-AWA

Task C Technical Group Meeting Pinios Use Case a 09/09/2008 NTUA, Athens, Greece NTUA

Task B Combined Technical meeting 09/09/2008 VMM, Aalst, Belgium Aquafin, Deltares, VMM, VMM-AWA, ULG, FH
Task C Technical Group Meeting Pinios Use Case a 06/10/2008 NTUA, Athens, Greece NTUA

Task C Technical Group Meeting Pinios Use Case b 09/10/2008 NTUA, Athens, Greece NTUA

OpenMI Association Technical committee meeting 19 08-10/09/2008 WSL, Wallingford, UK DHI, WSL, Deltares

Task C Technical Group Meeting Pinios Use Case a 16/10/2008 NTUA, Athens, Greece NTUA

OpenMlI-Life Steering Committee meeting 8 29-30/09/2008 CEH, Wallingford, UK CEH, DHI, Deltares, WSL, NTUA, Aquafin, VMM
Task C Technical Group Meeting Pinios Use Case b 20/10/2008 NTUA, Athens, Greece NTUA

Task C Technical Group Meeting Pinios All Use Cases 22/10/2008 NTUA, Athens, Greece NTUA
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Meeting

Date

Host / Venue

Attendees

Task A training for Pinios End Users & Developers

20-24/10/2008

NTUA, Athens /UTH, Volos, Greece

DHI, WSL, UTH, NTUA, Aquafin

BaW OpenMI Workshop 31/10/2008 Baw, Hamburg, Germany DHI, CEH, Deltares.

OpenMI Association Technical committee meeting 8 03-05/11/2008 Deltares, Delft, The Netherlands DHI, WSL, Deltares

1st Scheldt OpenMI-Life Workshop 25/11/2008 Antwerp, Belgium Scheldt partners plus outside invited guests
Task A training for Scheldt End Users & Developers 26/27/11/2008 Aquafin, Aartselaar, Belgium Aquafin, VMM, ULG, VMM-AWA, WSL, FH, ULG, WSL, DHI
OpenMI Association Dissemination Committee meeting 7 26/11/2008 Aquafin, Aartselaar, Belgium CEH, NTUA, Aquafin, Deltares

OpenMI Association Executive Committee meeting 9 27/11/2008 Aquafin, Aartselaar, Belgium CEH, Deltares, DHI, WSL, Aquafin, NTUA
OpenMlI-Life Steering Committee meeting 9 28/11/2008 Aquafin, Aartselaar, Belgium CEH, Deltares, DHI, WSL, Aquafin, NTUA
OpenMI Association Technical committee meeting 20 13-15/01/2009 WSL, Wallingford, UK DHI, WSL, Deltares

OpenMI Association Dissemination Committee meeting 7 04/03/2009 Deltares, Delft, The Netherlands CEH, NTUA, Aquafin, Deltares

OpenMI Association Executive Committee meeting 10 05/03/2009 Deltares, Delft, The Netherlands CEH, Deltares, DHI, WSL, Aquafin, NTUA
OpenMI Association General meeting 3 05/03/2009 Deltares, Delft, The Netherlands CEH, Deltares, DHI, WSL, Aquafin, NTUA
OpenMlI-Life Steering Committee meeting 10 06/03/2009 Deltares, Delft, The Netherlands CEH, Deltares, DHI, WSL, Aquafin, NTUA

OpenMI Association Technical committee meeting 21

10-12/03/2009

DHI, Harsholm, Denmark

DHI, WSL, Deltares

OpenMI Association Technical committee meeting 22

21-23/04/2009

Deltares, Delft, The Netherlands

DHI, WSL, Deltares

OpenMlI-Life Steering Committee meeting 11 05/2009 University of Thessaly, Volos, Greece CEH, Deltares, DHI, WSL, Aquafin, NTUA, UTH
Pinios OpenMlI-Life Workshop 05/2009 University of Thessaly, Volos, Greece UTH, NTUA, CEH, WSL, Deltares, WSL, DHI
OpenMI Association Technical committee meeting 23 09-11/06/2009 WSL, Wallingford, UK DHI, WSL, Deltares

OpenMlI-Life Steering Committee meeting 12 03/07/2009 DHI, Harsholm, Denmark CEH, Deltares, DHI, WSL, Aquafin, NTUA

OpenMI-Life Steering Committee meeting 13

17-18/09/2009

WSL, Wallingford, UK

CEH, Deltares, DHI, WSL, Aquafin, NTUA
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APPENDIX 7 EXAMPLES OF DISSEMINATION
MATERIAL DEVELOPED

Please find attached a selection of the disserimatiaterial that has been developed as
part of the project. Included is the paper Petgsb@rs presented at Modflow and
MORE, the paper Johan Van Assel presented at iEN)S88 about the Scheldt use cases,
the new English version of the Scheldt partnersgoaand the new OpenMI Association
leaflet.
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OpenMI design patterns for river-groundwater intera ction

Gijsbers, P.J.A.1, J.B. Gregersen?, P.Sinding®, S.Hummel*
! Deltares-Delft Hydraulics, peter.gijsbers@deltares.nl, Delft, The Netherlands
% DHI Water, Environment and Health, jbg@dhigroup.com, Hgrsholm, Denmark

ABSTRACT

Modelling process interaction between groundwater systems and surface water systems
typically requires frequent bi-directional exchange of information such as levels and fluxes.
Such linkages are often tailor made between specific model codes. To increase the usability
of the effort put in developing linkages between hydrological, a standard interface has been
developed. Adopting such standard increases the ability to link your groundwater-code to a
variety of hydraulic codes (e.g. Mike-11, HEC-RAS, SOBEK) without extra effort. The
standardized interface, the OpenMl, allows run-time data exchange between (model)
components that run simultaneously. The OpenMI standard utilizes a request-reply concept,
where a (model) component performs a GetValues-call to retrieve data at the time and in the
spatial representation needed. The OpenMI has been launched in 2005 and is available as an
interface implemented in .Net and Java, with an open source software development kit to
ease software migration. This paper will provide example OpenMI design patterns that could
be applied for river-groundwater interactions.

THE OPENMI

The bio-physical processes involved in catchment hydrology are complex in nature. Typically
these processes are encapsulated in domain specific numerical codes. Widely applied codes
for groundwater modeling are Modflow and Feflow, while well known model codes for river
hydraulics are e.g. HEC-RAS, Mikell, SOBEK, Infoworks RS. No single numerical code
combining both groundwater and rivers has reached a similar level of widespread application.
Integrated catchment management however demands for solutions that allow us to
understand the process interaction between these domains. Typically such interaction is bi-
directional as the flux between rivers and aquifers is determined by the water levels in the
respective water bodies. In the past, many organizations have developed tailored solutions to
address the required process interaction for integrating their own codes. While the effort put in
those linkages is substantial, their application range used to be limited as they were not
based on an interface protocol shared by a wide range of organizations. Such shared protocol
can provide a stimulus for research collaboration as it allows organizations to focus on
scientific issues regarding integrated modeling and integrated water management. The
European Commission therefore supported a group of European research institutes to setup
the HarmonIT project, co-funded in the Fifth Framework Programme, with the objective to
develop a generic software interface definition for model linking in the water domain [Graham
et al. 2003]. The result of their project is called the OpenMI (Open Modelling Interface).

The OpenMI Standard is a namespace which provides a standardized interface to define,
describe and transfer data on a time basis between software components that run
simultaneously, thus supporting systems where feedback between the modelled processes is
necessary in order to achieve physically sound results. The OpenMI Standard is based on a
request-reply based data exchange mechanism, where the delivering component has the
responsibility to hand over data in the format requested. The OpenMI allows the linking of
models with different spatial and temporal representations, therefore accommodating process
interaction between river models and groundwater models, where the river model typically
uses a one-dimensional grid and a short time step and the groundwater model uses a two- or
three-dimensional grid and a longer time step.
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Since the service oriented character of the standardized interfaces do not easily fit with
traditional modeling codes, a software development kit (SDK) has been developed which
utilizes an internal interface that is much more suitable for numerical engines. Application of
the SDK is not required to support the OpenMI Standard interfaces, but it eases the migration
of existing modelling codes.

Various publications describe the OpenMI in more detail, with Gregersen et al. [2005] and
Gregersen et al. [2007] being the most complete journal publications to the interfaces. More
detailed documents on the scope of the OpenMIl [Moore et al. 2005], the Interface
specification [Gijsbers et al. 2005], the Software Development Kit [Sinding et al. 2005] and
Guidelines for application [Tindall et al. 2005] are available at http://www.openmi.org. The
OpenMl is available as open source in C# and Java.

In order to maintain the OpenMI for the water and environmental community an association
has been created in 2007 as part of a follow up demonstration project (OpenMiI-Life). This
body, The OpenMI Association, is open for membership by organizations and individuals, and
has already welcomed various other organizations from governmental, academic and
commercial background. The primary task of the Association will be to maintain and develop
the OpenMI Standard interfaces. While anyone is welcome to offer a software development
kit, the Association will take responsibility to offer at least one open source SDK. Due to
funding constraints and partners preference, the current focus is on maintenance and
development of the C#-implementation. More information on the OpenMI Association is
available at www.openmi.org.

One of the design criteria for OpenMI was, and is, to maximize the freedom for the code
developer to adapt its code in order to implement the interfaces. Utilization of the software
development kit is not required, but its application provides a good starting point for design
patterns on model linking. The next sections address the conceptual, spatial and temporal
design patterns that may be applied to interface groundwater and river models using the
OpenMI. The design patterns have been based on OpenMI migration projects dedicated to
river — groundwater coupling of Mikell-HD (DHI), Mike She (DHI), Visual Modflow
(WHI/Schlumberger), SOBEK-CF (Deltares-Delft Hydraulics), Modflow (TNO version) and
Triwaco (finite element model by Royal Haskoning).

CONCEPTUAL PATTERNS FOR LINKING RIVER AND GROUNDWAT ER MODELS

Before starting to migrate a model to become OpenMI compliant some considerations about
how this model is intended to be used within OpenMI linked systems should be taken. This is
especially evident for complex distributed physically based models. Within OpenMl, the
receiving component should request for the data in the spatial and temporal representation as
required by this component. It is up to the delivering component to provide the data in the
correct format. At configuration time, spatial or temporal data operations, if available, may be
specified to ensure that the data is delivered correctly.
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A  distributed physically

based river model normally
represents the river

geometry by a poly line

which is the longitudinal

centerline of the river and
number of cross-sections

a) Network representation for c) Nested grid representation for

rivers groundwater

perpendicular to the
centerline (see figure 1a,
upper left). Distributed

physically based
groundwater models
normally represent the three-
dimensional subsurface
geometry by a number of

layers, where each layer

b) Regular grid representation d) Triangular grid representation for shares the same lateral

for groundwater groundwater (Tin)

Figure 5 Spatial representations for rivers

groundwater models

geometry. The lateral
and geometry may be a regular
geometry  consisting  of
rectangles or irregular
geometries using triangles
(for finite element type of
models) or nested grids (see
figure 1b, ¢ and d). Whether
the lateral geometry s
regular or irregular does not
affect the principles of the
OpenMI  migration design
pattern described.

In systems with coupled groundwater and river models there are actually three models in
play; the groundwater model the river model and a model for the flow between groundwater
and the river. A fully distributed physically based model for model-river interaction is very
difficult to achieve as this requires a description of the full three-dimensional complex physical
phenomenon. Consequently, conceptual interaction models are often preferred.

Leakage

e N

Seepage

Figure 6 River groundwater interaction

An example of such conceptual model
could be based on the assumption that
for one particular river section water is
flowing into the river (seepage) if the
ground water level at the position of the
river section is above the water level in
the river and flowing out of the river
(leakage) if the ground water level at the
position of the river section is below the
water level in the river. The actual flow
rate is a function of the water level in the
river, the ground water level, the wetted
perimeter, and a leakage -coefficient.
When water leaves the river the leakage
is positive and when water enters the
river the leakage is negative. The
leakage coefficient can be considered
as a lumped characterization of the
hydraulic soil properties of the river bed
and the soil under the river bed.

Such conceptual groundwater — river interaction model could be a separate model in an
OpenMI configuration. However, this would require that information about leakage
coefficients, ground water levels and water levels in the river to be transferred to this model.
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Two other alternatives are available: either embed the interaction model in the river model, or
embed the knowledge in the groundwater model.

The OpenMI concept of exchange items reflects the alternative supported by the code. An
exchange Items describes the quantity and the element set (i.e. the spatial context) where
data can be exchanged, where available supported by data operations for spatial and
temporal mapping.

Knowledge Encapsulation Pattern 1: Embed Interactio ~ n Model In The River Model

DHI and WHI have chosen to embed the knowledge in the river model, with leakage
coefficients specified for each river segment in the Mike 11 user interface. Mike 11 computes
the leakage based on the groundwater level received and the leakage coefficients at the river
segments [Graham et al. 2006]. The river model has an output exchange item called e.qg.
leakage and an input exchange item called e.g. ground water level. The ground water model
has an input exchange item called e.g. leakage and an output exchange item called e.g.
ground water level.

Knowledge Encapsulation Pattern 2: Embed Interactio  n Model In the Groundwater
Model

Deltares and Royal Haskoning have chosen a concept where the groundwater model
receives a surface water level and determines the exchange flux (see Figure 7) [Vergroesen
& Zaadnoordijk 2005].

e — In case the leakage flux is

GW ——— ) - |
ovel . evel _ not avgllable in the river, a
2 ;Ecrarge ischarge ol correcting demand flux is
[é'”f' %\e enforced at the next time
o A step. Since Mikell and

t=n+1 t=a+2 .
Triwaco both encapsulate the
Figure 7 Explicit coupling scheme between SOBEK-CF interaction knowledge, a new

and the Triwaco [Vergroesen 2005] model combination can be

setup where the system
configurator can  decide
where the flux computation is
undertaken.

Most OpenMI couplings developed so far are based on an explicit scheme, although the
interface protocol accommodates state management, allowing iterative coupling schemes if
necessary.

SPATIAL OPENMI DESIGN PATTERN FOR THE RIVER GROUNDW ATER COUPLING

OpenMI uses the concept of an ElementSet to represent the computational elements. An
ElementSet can be id-based or geo-referenced, using one of the following spatial data types:
point, line, polyline, polygon.

Spatial Pattern 1: Apply Geo-referenced ElementSets

In this pattern, the river network will typically be represented on an OpenMI polyline
ElementSet or an OpenMI line ElementSets, while the groundwater model grid (regular,
nested or triangular) will be represented on an OpenMI polygon ElementSet. If proper spatial
mapping algorithms are included (e.g. by use of the SDK), the groundwater model may
expose itself for outputs by one polygon of the entire modeled area. However, for better
computational performance, the size of the mapping matrix might be reduced by exposing
groundwater levels only in the areas near to the river. Because the ground water model
consists of multiple layers, the ground water model must, when it is asked for ground water
level, internally detect from which layer to extract this information and when the ground water
model receives leakage also internally detect to which layer the water should be added.
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This design pattern is applied by Mikell and Visual Modflow. The links can be specified at a
meta-level as ‘connect leakage output on river network to leakage input on groundwater
model grid’ and ‘connect groundwater level in groundwater model grid to groundwater level
input to river network’. A more elaborate description of this design pattern, including its spatial
mapping concepts and the bi-directional interaction between ground water model and river
model is given in [Gregersen et al. 2007]. The OpenMI release available for download
contains an example with dummy models using this design pattern.

Spatial Pattern 2: Use id-based mapping

Alternatively, an id-based mapping can be established to connect the two models. This
mapping is typically conducted as a first step towards full implementation of spatial pattern 1.
In this design pattern, both the river model and groundwater model expose their
computational elements by Id. Connection takes is less straightforward, as it basically listing
each individual connection point.

OPENMI DESIGN PATTERN TO RE-ENGINEER THE TIME LOOP
OpenMI allows model algorithms to compute at their own time step, requesting data when

needed and providing data when requested Figure 7 illustrates that data is exchanged at the
heartbeat of the groundwater model while the river model runs at a much smaller time step.

To accommodate this time

‘Traditional’ Re-engineered program structure based data exchange, an
2{;3“9(:;?; Library engines core typically needs to
Function Initialize be turned_ into a library where

Main Main { the outside world (e.g. the
{ > Open files OpenMI wrapper) can dictate

Open files Read input files the time stepping. Figure 8
Read input files ) illustrates the re-engineering
Function PerformTimeStep recommended. Three

Time sten | O > { functional elements in the main
me step loop ) code should be placed in
0 —— separate callable functions:

' > {F““Ct'on Finalize Initialize, PerformTimestep and

Close files Close files Finalize. While the Initialize
} } } function may still read all
boundary conditions, the re-

engineered code should allow
Figure 8 Re-engineering of the time loop these values to be replaced by
data acquired (by the wrapper)
during time stepping. To
replace these values, one may
introduce a SetValues-function
to accommodate values to be
set into the calculation matrix.

Alternatively, an internal buffer may be used which is accessed by both the calculation
algorithm as the wrapper. When re-engineering the code according to these functions, one
easily can implement the internal IEngine interface as utilized by the wrapper provided in the
OpenMI SDK (see [Gregersen et al. 2007] for the details).

LESSONS LEARNED

OpenMI accommodates time based data exchange for models that run simultaneously.
OpenMl is designed to act as a standard for model integration in the water domain. OpenMI is
maintained and developed by the OpenMI Association. The OpenMI interfaces are available
as open source at the website www.openmi.org. Code developers have been given much
freedom to develop their own solutions. Legacy code needs to be modified to become
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OpenMI compliant. To ease the migration a software development kit (SDK) is available, as
well as various design patterns. For many numerical codes, the main re-engineering effort will
be required for re-arranging the time loop, accommodate the acceptance of new inputs data
at run-time. OpenMI allows individual algorithms to run at their own time step, and exchange
data only when required. OpenMI supports both id-based and geo-referenced design patterns
for mapping river models to groundwater models. Various alternatives can be chosen to
embed the interaction model computing the exchange flux based on the water level difference
and the resistance at the bio-physical interface. Well known codes such as Mikel1, Visual
Modflow, Mike She, Triwaco, SOBEK-CF and HEC-RAS have been made OpenMI compliant
and are being applied to simulate river-groundwater interaction.
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Abstract: Water management in the transnational Scheldt RBasin (Belgium, France, the
Netherlands) is scattered among many differentaaiiths and operators. For several years, most of
them have adopted modelling as a technology famigihg investment and operation strategies for the
part of the water system that is under their resjtility. As the European Water Framework Directive
imposes water management to be integrated acrassabthorities and water domains, there is a clear
need to streamline and integrate the various miodedifforts. However, many of those models have
been developed completely independently from edabhbrpwith inconsistent spatial boundaries, and
using different approaches and objectives. Hemtegrating these models is far from straightforward
The development and release of the OpenMI (Openelllng Interface) standard in 2005 offered a
potential solution to linking models of variousgins and concepts, and the challenge was takea up t
try and apply this new standard at full scale oal reperational models. In the frame of the
demonstration project OpenMi-Life, four use casesendefined within the Scheldt basin, in which
various aspects of model linking will be testedy e end of the project, it is hoped that water
managers will be advised with better insights ofvhinteractions between water systems may affect
strategic decisions.

Keywords: OpenMI, model linking, integrated water management
1. INTRODUCTION

Due to its transnational character and its geogcalplcation in the heart of one of the most densely
populated areas in Europe, the Scheldt River Basingood example of how complex and challenging
integrated water management is in practice.

From an institutional point of view, the Internat&d Scheldt Commission co-ordinates the policies of
no less than six member states/regions (Francdetlezal state and three regions of Belgium, aed th
Netherlands). But even within these six entitibgrée is a variety of authorities and operators lire

in the different water domains and water induséstars.

From a water management point of view, there agontant issues about flood protection and water
quality. Furthermore, the economic role of theeribasin, which contains the Antwerp, Ghent and
Zeebrugge ports along with many heavily used caigf®ot to be underestimated.

During the preparation of the OpenMI-Life projefetur use cases were identified (Vits and Devroede
[2007]), which were thought to give a good pictoféhe possible interactions between the main large
scale modelling programs that have been runninghtast ten years.

These use cases are :

linking a sewer model with a hydraulic river model

linking two different hydraulic river models for vigable and non-navigable water courses
linking a river quality model with two hydrauliceér models
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linking a 1D-river model with a 2D-estuary and doasdel.

Details of the four use cases are described further

The aim of the OpenMlI-Life project is to demongraihat the OpenMI standard (Gregersen et al.
[2007]) and its implementations can provide a téxdinsolution for the different linking problems in
the four use cases, and that the OpenMI Associa®ma support organisation can come up with
solutions for those areas where further improvenagt development to the Standard would still be
required. Besides the use cases in the Scheldr Biasin, there is a second pilot area in the Greek
Pinios River Basin.

The project is supported by the European Life Rrogne and is co-ordinated by the UK Centre for
Ecology and Hydrology (CEH). It started in Octoh2006 and lasts until January 2010. More
information on the project can be found at www.apelife.org.

2. DESCRIPTION OF THE USE CASES

2.1 Use case A : sewer-river interactions in the drainge area of Leuven

In the first use case a (hydraulic) sewer moddinked to a hydraulic river model. The models
respectively describe the urban drainage area drtwntown of Leuven (appr. pop. 120000, appr. area
120 km2) and the river Dijle with its main tribuies between the Walloon/Flemish regional border and
the confluence with the river Demer (appr. lengthldn, appr. area 300 km?) (Figure 1). Partners
involved in this use case are Aquafin (the compassponsible for building and operating the
wastewater treatment plants and main trunk sewefdanders) and the Division Operational Water
Management of VMM (Vlaamse Milieumaatschappij —rfigh Environmental Agency), responsible
for the non-navigable watercourses in Flanderfie models have been built in InfoWorks CS (sewers)
and InfoWorks RS (rivers) (Wallingford Software, JK

Simulating the models in linked mode is expectetbéml to an improved forecast of flooding, both in
the sewer system and in the river, and will prouigev insights and opportunities for optimising the
investment schemes and operational managemenofiotte sewer and the river system.

Under normal conditions two types of interactioas te defined. Firstly, the sewer system discharges
into the river system at various locations, sucpesnanent outfalls, overflows and at the wastewat
treatment plant. Secondly, high water levels i tiker system can prevent free discharging froen th
sewer system. Flows may occasionally revert isehzases where outfalls are not protected by a flap
valve.

Under flood conditions additional exchange of watan occur between sewer and river system, as the
river may flood certain sewer manholes, causingritter water to enter the sewer system, or flooded
manholes may spill (diluted) sewage into river dareas.

In OpenMI terminology this means that the quargiggchanged are flows (from sewer to river model)
and water levels (from river to sewer model). Aligh this does not look particularly complicated, i
is the high number of links (more than 100 in ndro@nditions and probably an even higher number
for flood conditions) and the fact that all linkedidirectional, which makes up the technical iehmaje

for this use case. All these exchanges will leadatcontinuous and dynamic flow redistribution
between both models, which would never be achievabing predefined boundary conditions.
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Figure 9. Geographic setting (top) and models for use castnfoWorks CS sewer model of Leuven
(left, @) and InfoWorks RS Dijle river model (riglt)

2.2 Use case B : linking Scheldt and Dijle river sub-bsins using two different hydraulic river
models

The second use case comprises the linking of tdlepgandently built hydraulic river models. Thetffirs
one describes the subbasin of the river Dijle amdributaries, upstream from the confluence wlité t
river Demer (the same model as used in use caseTAg second one describes the tidal part of the
Scheldt river and its tributaries, including theeri Dijle downstream from the confluence with thesr
Demer (Figure 2).

The end of the tidal and navigable zone, which fothe split point between the two models, also
delineates the competence area of both partnethisnuse case : on the one hand the Division
Operational Water Management of VMM; on the othemdhthe Divison Flanders Hydraulics Research
of the Flemish Ministry of Mobility and Public Wask The models have been built in Infoworks RS
(Wallingford Software, UK) and Mikell (Danish Hydie& Institute, Denmark).

Simulating the models in linked mode, thus avoiding need for setting up appropriate and reliable
upstream and donwstream boundary conditions, [geagd to improve the accuracy of flood
forecasting in both models. By linking the modetéhbcompetent authorities can take into account the
impact of operational flood management (such asuge of retention basins) in each other’s parts of
the river basin.

As for use case A, the quantities exchanged avesfidrom Dijle model to Scheldt model) and levels
(from Scheldt model to Dijle model), again definesl bidirectional links. The number of exchange
points however is very limited, even with the ocence of mazed tributaries in the boundary area
between the two models. As both original modelgehan overlapping zone (in order to dempen the
immediate impact of boundary conditions), altenetscenarios for the definition of the links wikk b
investigated (e.g. with the flow exchange not nsagly occuring at the same location as the water
level exchange).

When looking at the models in flood conditionsyfland level exchange will be applied not only on
the main river channel, but also in the flood zones

Finally, a clearly different technical challengs,a@pposed to use case A is the fact that use cdsalB
with models from different suppliers.
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Figure 10. Geographic setting (top) and models for use casm®Works RS model of the river
Dijle (left, a) and Mike11-HD model of the river I8#gdt and tributaries (right, b)

2.3 Use case C : linking a river quality model with twodifferent hydraulic river models in the
Dijle and Demer sub-basins

In use case C parts of the two aforementioned ljidrever models will be linked (one at a time)thvi

a river quality model, which describes the wholeta river Dijle and river Demer basins (including
the Walloon part of the river Dijle) (Figure 3).

The river quality model PEGASE was developed byliméversity of Liege, Belgium and is used by
the Division Water Quality Management of VMM in weof developing its surface water quality
management plans. It has a built-in hydrologicaloie, which —based upon flow observations from
river gauges- can produce flow patterns for therrlwanches. By linking the PEGASE model with the
hydraulic river models InfoWorks RS and Mikellisiexpected that the flow calculations will become
much more accurate compared to the ones produc#telyuilt-in hydrological module. This in turn
will improve the accuracy of the river quality caliations, as these are obviously very dependent fro
the velocities. In those areas where there isnfmWorks or Mikel1 feed, PEGASE will continue to
use its own flow calculations. Point inflows teethiver (waste water treatment plants, industne)
continue to be taken from the PEGASE input database

Besides the expected improvement of the water tyuadilculations, the linking of the models will
enable water quality and river managers to takeeipected quality of the flood water into accoumt i
the decision process of the construction and diperaf flood zones.

The technical aspect of the linking is differerdnfr the two aforementioned use cases in so fathieat
models are sharing the same geographical areas méans that the linking is to be seen as a global
overlay rather than as a point-to-point link asig® cases A and B.. Inconsistencies in the dedhils
the river schematisations in both models form aifigepoint of attention when applying this.

Quantities exchanged are water depths, flows alutities (all from the hydraulic river models tceth
river quality models).

Contrary to the other use cases, it is also to éetioned that the PEGASE model was not yet OpenMl

compliant before the start of the OpenMlI-Life paje Hence, the process of migrating a model is
another element in demonstrating the applicatiom®OpenMI standard in this case.
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Figure 11. Geographic setting (top, a) and models used focase C : PEGASE river quality model
for Dijle and Demer (top, a), InfoWorks RS hydrauliver model for Dijle (left, b) and Mike11-HD
hydraulic river model for Demer (right, c)

2.4 Use case D : linking 1D-river model to 2D-estuary odels in the Dender sub-basin and main
Scheldt basin.

The fourth and final use case describes the linkihg 1-dimensional hydraulic river model to a 2-
dimensional estuary and coastal model. The fingt i3 the model of the Flemish part of the river
Dender basin (built by Flanders Hydraulics Resdardh a later stage of the project it is hoped tha
this could be replaced by the full tidal Scheldtdalb For the second one, two different optiond el
investigated : on the one hand the “Kustzuid” mpdalthe other hand the “Zeekennis” model (Figure
4).

“Kustzuid” is an operational model from the forni@utch authority Rijkswaterstaat (currently part of
Deltares), built with the WAQUA software. It cogethe whole Scheldt estuary and a large part of the
North Sea. For the purpose of the OpenMiI-Life gcbjit was extended to the confluence of the
Dender and Scheldt rivers. “Zeekennis” is a molpin oriented model, built in Delft3D. It covers a
slightly smaller area than the “Kustzuid” model.

Linking the 1- and 2-D models is expected to insecthe accuracy of flood prediction (especiallnin
later phase when the Dender model would be replagédthe full 1D tidal Scheldt model), and to
improve the forecasting of the accessibility fogkvessels of the port of Antwerp.

As for use cases A and B, quantities exchangedi@ase(from Dender model to estuary models) and
water level (from estuary models to Dender modeB bidirectional link. Special attention is regai

in this use case to the transformation of the dtiasit Not only do the models have different
dimensions (1D to 2D), but due to the differentoval altitude references, a linear conversiorhm t
water level has to be applied as well.

Waqua and Delft3D were also not yet OpenMI-compliainthe start of the project. And as for use
case B and C, this use case also deals with m&rdetsdifferent suppliers.
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Figure 12.Geographic setting (top, b) and models used forcase D : Mike11-HD model for the
Dender sub-basin (left, a), Waqua-model “Kustz(tdp, b) and Delft3D model “Zeekennis” (right, c).

3. CURRENT PROGRESS
3.1 General
The timing of the OpenMl-Life project foresaw fomajor phases in the elaboration of the use cases :

Definition phase describing the objectives, techhitetails and expected problems of each use case
(October 2006 — March 2007)

Trial phase, during which all aspects of the likare being tested and problems identified andesblv
This phase includes migration for those models tite not yet OpenMI-compliant (April 2007 —
September 2008)

Operational phase, during which the models wilrlre in linked mode on a full operational scale, i.e
performing all the types of simulations they woualarmally be used for in stand alone mode (October
2008 — March 2009)

Evaluation phase. In this latest phase the usescagl evaluate the results of the operationalsgha
(benefits compared to stand alone modelling, bendii view of water management policy) (March
2009 — September 2009).

All use cases have produced a definition repootnfwhich it appeared that the current version ef th
OpenMI standard was not a limiting factor with awito the linking operations that were envisaged.
In some cases however, there was a need for rguigrtain elements of the way OpenMI had been
implemented in the then already compliant softwares

3.2 UsecaseA

The linking of sewer and river model under normahditions seems to work fine, even with many
bidirectional links. The exchange of flows undeotl conditions is currently still being tested®ther
items that need resolving are the simulation ofipfiaed series of events in linked mode, and furthe
decisions need to be made about inconsistenciénfall used in both models.

None of these is expected to endanger the timingeofise case.
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3.3 UsecaseB

Linking the upstream RS river model to the dowrestieMike11 river model at a single exchange point
proved to be very straightforward. In the near ffetit will be tested if linking at multiple exchamg
points is workable. Afterwards coupling at an oapging set of exchange points will be tried out &nd
will be looked at how this can be applied to ovepliag flooding areas.

3.4 UsecaseC

The main present technical achievement in thisaase is the migration of the river quality model
PEGASE from the UNIX environment into the Windowsvieonment. The migration to make this

model OpenMI compliant is ongoing. Several starah@lsimulations have been performed with the
river flow models InfoWworks RS and MIKE11 on theai Dijle in order to feed the PEGASE model

after the links between the models have been dé&fiAppointments for defining the links have also
been made.

3.5 UsecaseD

Waqua and Delft3D are now both OpenMI compliante Tlver Dender model was coupled to the
“Zeekennis” model and a correct data exchange letwiee two models was achieved. Due to the fact
that the “Zeekennis” model was originally built farsmaller area not reaching Dendermonde, it would
take too much time to extend and calibrate the Kéaais” model. But it was shown that the linking
between the two models from a technical perspeetimeked correctly. The coupling between the river
Dender model and “Kustzuid” is currently being ¢ebt

The progress of the use case is in agreement étfoteseen planning.

4. FUTURE ISSUES

From the case studies, the largest concern aboeh@ipis not its technical implementation, but its
user-friendliness. If OpenMI based modelling isllise to tear down the barriers for practical co-
operation between authorities, then the use cadebave to prove that it is possible to conceiset

up and run linked simulations with little more teaal and organisational effort than what authesiti
are experiencing now in their normal modelling picec

One of the key expectations that were raised bypaltners involved in the use cases was the
possibility of remote linking. Local linking meanisat all models have to run simultaneously on one
machine and often requires additional licensessfiftware that would otherwise not be necessary.
Creating links between models running at diffetentitions and under each user’s own licence, would
improve the perception of complexity and practitigbiof integrated modelling. Although recent
developments (Curn [2007]) seem promising, it canp® guaranteed that all models will have
implemented this option by the end of the operatighase.

Linked modelling will also introduce additional fdems of quality assurance procedures. The risk of
wrong sets of models being linked to one anotharrisal concern, and could lead to a deterioratfon
the quality of the calculations, which would berdedic for the credibility of linked modelling.

All these issues will have to be carefully consétkbduring the last phase of the project so asddume

a well funded evaluation of the use of OpenMI iregrated water management.

5. CONCLUSIONS

The first trials of the application of the OpenMh oeal scale models in the Scheldt River Basin
indicate that there is a clear potential for ite usintegrated water management. So far there wer
real technical obstacles that could not be handiigl the current version of the OpenMI. Improved
implementations for specific applications may beassary however.

It is expected that the use cases will continumake good progress and that operational simulations
can be run at the time foreseen in the OpenMI-pifgect schedule. At that time (end of 2009) it wi
become clear if the expected technical benefitdinkled modelling and the improved way of co-
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operating between the different authorities wilhmtlate real integrated water management within
Europe and beyond.
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Mode! integration helps the understanding and prediction of process
interactions and Is an essentlal capability for the achievement of the
integrated approach to environmental management including integrated
water management calied for in the Water Framework Directive.

The Open Modelling Interface (OpenMI) standard defines an interface
that gllows time-dependent madels to exchange data at run-time, When
the standard is implemented, existing models can be run simultaneously
and share information at each time step. It is the key to making model
integration feasible at the operational level,

OpenMI

The Eurcpean Commission realised that a generic solution to model
linking was important to the implementation of the Water Framework
Directive. The European Commission have funded a four year €6 million
research project, Harmon T, which developed the OpenMI. Now a three
year €4 million follew up project, the GpenMI-Life, is transforming it fram
aresearchoutput to an operational standard.,

As part of the OpenMI-Life project, the OpenMI Association has been set
up to become the long term support arganisation for the OpenMI,

Printed: 28/10/2008 12:07

I standard theough the

farances and other

bing discussion on

OpenMI e 2 s the by and

participating i

Progress Report No. 4 - 31st March 2008 — 30th September 2008

The OpenMi Association is open to all organizations and indviduals
‘with an interestin the OpenML. Itis run by and forits members.

OpenMI Association members can:

® Actively influence the direction and activities of the
Association and the development of OpenMI.,

* Gain access to a multidisciplinary network of Agencies, Software
Developers, Consultants and Research Centres working on
Integrated modeliing.

* Facilitate thelr own work by using OpenMI and having direct access
to knowledge, training and special interest groups.

#® Promote their OpenMI work, products and services on the OpenMI

website and find new partners and dlents,

MNew members are welcome at anytime. Members can join either as
organisational orindividual members.

Thesteps are:

1. Download an application form or complete the form on the back of
this leafiet

2. Send the completed form to:
The OpenMI Secretariat - Mr Michiel Blind, cfo Deltares
PO Box B5467, 3508 AL Utrecht, The Netherlands

Alternatively, scan the signed document and email it te
secretary@openm|.org

An invoice will be sent when the signed application form has been
received.
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Demonstration of integrated modelling
OpenMI in the Scheldt River Basin, using the OpenM|

Katrijn Holvoet, Hans Vereedken - Flanders Hydraulics Research, Belgium & Neel Devroede, Yves Ronse, Kris Cauwenberghs - Flemish Ervironment Agency (VMM), Belgium
Johan Van Assel, Gurther Waterschoot - Aquafin NV, Belglum

What is the OpenMI? Why apply the OpenMI?
OpenMI = Open Modelling Interface Competitlon for scarce resources
An interface standard for run time data exchange between models, v
databases & toals {no matter what dimenslon / domain), through Need for integrated water management - WFD
links defined by the modeller, whose purpose is to improve the Complexty leads to n:ed for dedslon support
abllity to model complex scenarios. )
Need for whole catdiment models
River Model v
/\j_}‘_f_,)f-* ’_,\ Need for madel linking
) R o
Groundwater Mogel ﬂ‘,' Resarvoir
i\ "i PR T are the - Flow Ecology 12
; — lacations where Fsh Tourtsm

More information

» Concemning the LIFE project:
http:/fwww.openmi-life.org

* Concemning the OpenMI:
http/fwaw.openmlorg

» Gregersen 1B, Gljsbers PJA, Westen 5_1.P, 2007.
OpenMI: Open Modelling Interface. J. Hydroinf, 9 (3), 175-191.

Simulation data Simulation prourss

ER— Y

Objective: optimise Investments & operational strategles for water managers Objective: Improved flood maps & predictions

Study case: the ity of Leuven & the River Dijle Study case: the River Dijle & the River Scheldt
Partners: Aquafin and VMM Partners: FH and YMM

o Delft30
Infoworks RS ~ I
Pegase i-
Mike 11 7 L L
M4 2o v . -—,-’ —  Mkell
Objective: Improve Interacton between water quantity and water qualfty Objective: Improved flood maps & accessibility for Antwem Harbour
Study case: the River Dijle & the River Demer Study area: the River Scheldt & the River Dender
Partners: FH, VMM and ULG Partners: FH and Deltares
This roject has been made passible with the contribution s y
of the LIFE financial Instrument of tha Furcpean Cormmunity, = 3 \l aad L % P e
Contract no: LIFE0S ENVAUK/000409 E e (- Aquafin i s
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APPENDIX 8 NEW PLANNING & TIMING FOR
SCHELDT USE CASE C

Resumption of the activities of the ULG for this éol LIFE project: on
September®2008

Task B1 (migration and installation): completed
Task B2 (trial of integrated modelling): is ongoing

There are several sub use cases foreseen:

1.

an unidirectional link in some nodes between th&REE model of the river
Dijle catchment and the Infoworks RS model of ttver Dijle ; limited to the
part upstream the city of Leuven,

an unidirectional link in some nodes between th&REE model of the river
Dijle catchment and the MIKE11 model of the rivajl®

an unidirectional link in all nodes between the P& model of the river
Dijle catchment and the MIKE11 model of the rivajl®

. a bidirectional link in all nodes between the PEE&ABodel of the river Dijle

catchment and the MIKE11 model of the river Dijle.

For each sub use case, the following steps halve &xhieved:

to assess the links between the models,

to perform runs in stand alone mode,

to use the results of the associated model as ggdatfor runs in stand alone
mode,

to link the models and to perform runs in linkeddap

to solve the problems, encountered during the,tests

to validate the models, running in linked mode.

The next planning and timing are proposed for 83k

to perform sub use case 1 (an unidirectional Imksome nodes between the
PEGASE model of the river Dijle catchment and thi®works RS model of
the river Dijle ; limited to the part upstream thiy of Leuven) : to be
completed on October 32008 ,

to perform sub use case 2 (an unidirectional Imksome nodes between the
PEGASE model of the river Dijle catchment and thiKEIL1 model of the
river Dijle) : to be completed on Decembef'2D08,

to perform sub use case 3 (an unidirectional Imlall nodes between the
PEGASE model of the river Dijle catchment and thiKEIL1 model of the
river Dijle) : to be completed on February™23009,

to perform sub use case 4 (a bidirectional linkalh nodes between the
PEGASE model of the river Dijle catchment and thiKEIL1 model of the
river Dijle) : to be completed on March*32009.

Task B3 (Demonstrate under operational conditiostd):to do

There are two management / policy issues definethie use case:
1. the river flow regulation on the river quality,
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« simulations of high flow situations,
 simulations of low flow situations.

2. the impact of the river quality at flooding.

For each management / policy issue, the followiegshave to be achieved:

to carry out runs in operational mode,

to evaluate the performance and stability in openat mode,

to perform the required changes to the models andhé information
environment,

to repeat the operational runs after changes tepla

The next planning and timing are proposed for 83k

to perform the simulations for solving the firstmagement / policy issue (the
river flow regulation on the river quality) : to lsempleted on July 312009,

to perform the simulations for solving the secorahagement / policy issue
(the impact of the river quality at flooding) : b® completed on September
30" 2009.

Task B4 (Evaluate operational use): still to do

to evaluate the results of integrated simulationstarms of objectives,
guestions answered, improved insight in processantions,

to evaluate the added value of integrated modelimmgompared to the use of
several solely models, in view of better integrateder management,

to evaluate the OpenMI technological issues in v@wperformance and
stability,

to evaluate the working of the OpenMI support sticein view of flexibility,
time of response etc.

To be completed by January®33010.
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APPENDIX9 DRAFT OPENMI STANDARD
RELEASE PROCEDURE
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OpenMI Standard release
procedure

Introduction

Changing the OpenMI Standard has major implicatiéms both OpenMi
developers and users. Unfortunately, it is impdsesib make such changes
backwards compatible. Consequently, when a new RKpestandard is
released, all model providers must upgrade thenletsoto stay compliant with
the latest OpenMI version. The pace at which thligpens varies from model
provider to model provider, since many model preved only make new
releases of their software products on a six montyearly basis. Hence, after
an OpenMI Standard release it can often take a pefore the bulk of
compliant models are upgraded to the new versitis fias implications for
the OpenMI users, as they may find that the matthelg want to use for linked
configurations are not compliant to the same Opewd$ions. For this reason
a very conservative release strategy for the OpeBtsihdard must be adopted.
Of course this has to be balanced against the tee@dplement the change
requests from developers and users. If the Stanstag unchanged for too
long, variants of the standard will emerge. It iert unlikely that models
compliant with such variants will be linkable to deds that comply to the
official OpenMI Standard, with the result that ergkrs may find that there are
supposedly OpenMI compliant models that cannotried.

Given all the considerations above, a time peribdbmut two years between
OpenMI standard releases seems appropriate. Suohgaperiod between

releases puts huge demands on getting the releggeboth with respect to
quality and contents. Rigid procedures must beiegpph order to ensure that
releases are absolutely bug free and that the montéhe functionality the

standard provides - meets both current and futeneashds.

It is important that the procedure of upgrading @EenMI standard is as open
as practically possible. At all stages during thlease all documents should be
public available and it should be possible for areyto comment and influence
the decisions.

The new OpenMI Standard release is formally notetigped by the OpenMl
association. Anyone can provide proposals for Ogestdndard version x+1.
However, it is the right and responsibility of tH@penMI Association
Executive Committee to select the best proposal.

Scope

These procedures apply only to the OpenMI Standatfter items, such as the
OpenMI software development kit, the configurateitor, guidelines and so
on, are not required to follow this procedure (8BK and the GUI can be
made backward compatible, so this is a differentory3t
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The standard is only source code and documentattgased under the
OpenMI.Standard namespace.

Who may make changes to this procedure

Any changes to this procedure must be approvedéyOpenMI Association
Executive Committee.

Release procedure

The OpenMI Standard release schedule is dividedfour periods:

7b: If all propasals are - ! ! !

rejected, go back to b -<<0AEC»
start ke

2 A 10: Release Openil
3: Call for i nJaSelectone Standard version x+1
OpenM! i A .
stondard version
x+1 proposals

!/ 1:Release OpenM!
! Standard version x ;
) 5:Call for review .,
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Figure 1 OpenMI Standard release phases

Test&
documentation;
period

OpenMI Standard x+1 change requests period

The change request period starts immediately dlterrelease of OpenMi
standard version x. During this period anyone a#mst change requests to
the standard. Change requests are submitted eleciy on the OpenMI web
and made public available. Change requests musiwfdahe rules described
below in the change request section. The OpenMobd&aton will within five
days after submission of a change request accemjext a change request.
Acceptance at this stage only means that the redaksws the rules for
change requests and that the request relates t@pkaM| Standard (many
people are confused about the distinction betwegntke standard and the
SDK). So accepted change requests are not guadattdse included in the
next OpenMI Standard. Acceptance of change requesithe (somehow)
marked on the request on the web. If a requestjested is will be marked on
the web as rejected and the reasoning for rejedtogiven. If the person
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submitting a rejected request does not agree orefhetion, the rejection can
then be appealed and a final decision will be nmatdbe next OAEC meeting.
The collection of incoming change requests willdigcussed at every OAEC
meeting and when appropriate the end date for sgiom of change requests
(the end of the change request period) will be ddetiand announced on the
OpenMI web. There must be at least a period ofethrenths from the
announcement of this date until the date actuailurs. After the end of the
change request period the possibilities for on-lswmission of change
requests on the web is closed. The OpenMI webalsh feature a facility for
posting comments to change requests.

OpenMI Standard x+1 proposal period

This period starts with a call for OpenMI Standaedsion x+1 proposals. The
deadline for submission of proposals is also ancednThe proposal period
must be at least 4 months. Anyone can submit pedpdg can easily happen
that OATC is the only one submitting such propgs#éist to make the
procedure as open as possible it should be alld@edanyone to provide
proposals). As opposed to the change requeststyihiatlly are aimed at one
particular feature, proposals must describe thelevBtandard. Proposals must
be based on the change requests, but there igniotdi how many change
requests that will be taken into account or to Wwhextend the proposed
standard reflects these change requests. The Op8tavitlard proposals must
follow the requirement for such proposals (see Rite OpenMI Standard
proposal requirement below). Proposals are subanittdine and will be public
available.

OpenMI Standard x+1 commenting period

When the deadline for submitting proposals is phsseall for comments to
the submitted proposals can be posted on the Opeam@idl Comments can be
submitted by anyone and must follow the rules fomments to OpenMI

standard proposals (see below). Also the deadiineubmission of comments
is announced. The commenting period must be at tkeee months. It should
also be possible to submit comments to comments.

OpenMI Standard x+1 test and documentation period

When the commenting period has expired the Openkéicitive Committee
will decide which proposal is favorable. The exeeitommittee will take into
account the submitted change requests, the Stanpiaopgosal and the
comments to this proposal. The evaluation will beied out according to the
OpenMI standard proposal guidelines, which alsopargicly available. The
OAEC will announce on the web which proposal ises&d and reference
selected comments from the commenting period thauld be taken into
account. (The OAEC is not allowed to give new comtaet this stage). The
authors of the winning proposal will then responketier they, under those
conditions, will elaborate the final release caatkd If they accept then this
will be announced and the test and documentatiartsst (Test and
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documentation is carried out by those who submittedwinning proposal).

The authors of the winning proposal will then makedifications to the

proposed standard according to the comments, wdteimentation and test
according the requirements for documentation asting (see below). Finally
the release is submitted and the OAEC can, if #eeyghing is OK, release the
OpenMI Standard version x+1.

If the submitters of the winning proposal decliree domplete the OpenMi

Standard release under the given conditions, th&E©Aan decide to select
another candidate or decide to delay the releaseade of the latter the whole
release procedure starts from the beginning agaih @ new change request
submission period). Previous accepted change requwékstill be valid.

Rules for OpenMI standard requests

- Anyone can submit change requests
» All change requests are made public available
- Change requests are submitted online on the Opermdlusing the
predefined form
« The following must be provided with the change exju
o Full name, affiliation, city, country, and e-maddress must be
provided.
o List of OpenMI standard interfaces affected by¢hange
request.
o List of OpenMI standard schemas affected by thegba
request.
o Free text area, where the reasoning for the chestgeest is
described.
o Free text area, where the actual change requdssdsibed.
o Full source code for any changed interface or meerfiace,
including source code xml comments.
o Full xml schemas for any changed schema or newnsghe

Rules for comments to OpenMI standard change
requests or OpenMI Standard proposals.

« Anyone can submit comments to OpenMI Standard ahaeguests.
« All comments are made public available
« Change requests are submitted online on the Opermdlusing the
predefined form
« The following must be provided with the change exju
o Full name, affiliation, city, country, and e-maddxess.
o Free text area where the comment is given.

Rules for OpenMI standard proposals

« Anyone can submit a OpenMI Standard proposal
- OpenMI standard proposals are made public available
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« The following must be provided with an OpenMI Stardiproposal:
Full name, affiliation, city, country, and e-maddress.

List of OpenMI standard interfaces changed.

List of OpenMI standard schemas change.

Free text area conceptual changes, and the regsionithose
changes are given.

Documentation for tests carried out.

Zip file containing the full OpenMI standard releagThis
means that if no further comments are providedthadAEX
accepts the proposal as is, this zip file can becty released.)

O O O O

o O

Test requirements

Since the OpenMI standard simply is implementeerfates, real unit test
cannot be applied to the interfaces themselvescéjeghe purpose of the test is
to ensure that things possible with the previolsase also are possible with
the new release (and in case not, make a suffiarguimentations for why that
is). Make sure that features anticipated for thes melease actually can be
realized.

Specifically the test must involve the following:

« Ensure that the OpenMI standard can be compildaowitany errors or
warnings.

« Ensure that each and every interface and methdesisribed if
sufficient details in the source code commentsuEnthat there are no
ambiguities and room for misunderstanding in th&s® code
comments.

« Upgrade the OATC SDK and GUI or equivalent openra@software
packages and make sure that these compiles wiéimyutrrors or
warnings and that every unit tests runs without emgrs.

- Demonstrate that the proposed standard works wifgrenht types of
models and components.

Documentation requirements

Only in-code xml comments are required.
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APPENDIX 10 EVALUATION REPORTS

1. Evaluation report - user and developer perspecti  ves on
integrated modelling using the OpenMI for water
management issues

Introduction

Outline of the OpenMiI-Life project — will be writteby SC.

Aim of the demonstration Scheldt/Pinios evaluatidrintegrated modelling and the
OpenMl, specific aims to the Scheldt and the Pinios

Bigger picture — what overall policy level problem is being lookatde.g. impact of
flooding on sewer systems, managing water resouretgeen 2 reservoirs. Can be
taken from use case definitions.

Use Case Title e.g.Tides and upstream flood risk (can be taken from the use case
definitions)

What are you trying to do —use case problem dedimf?t

How has this been done to date?

Why was integrated modelling considered?

Have earlier attempts been made to apply integratedelling to the
problem?

Could the problem be solved by other means?

Are there efficiency benefits, science or commé?cia

Are the results better/more reliable? If not, vidithis?

Project Methodology
Outline integrated modelling process followed.
Give brief outlines of the results under the foliogvheadings.
Project Results
Project Discussion
Project Conclusion

Evaluation
Application of the concept of integrated modelling
How easy was it to apply integrated modelling s giroblem?
What indicators were applied?
What models are required and what data
How easy was this?
What concerns were there regarding the process

Issues that arose during the process?
List any problems encountered and how they wer@ved.
List any general issues arising out of integrat8dme suggestions are
listed below:
» Sensitivity analysis by exchanging models
» Calibration and validation of integrated models
* Harmonizing evaluation criteria
* Avoiding instability
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* Matching and converting units and categorizatians|
projections

* The building of decision support systems

» Linking models representing different scales (gapgical and
temporal)

* Agent based models (where agents (which can begkhai as
models) and their links are created and destrayekle course
of a run).

» Linking across disciplines

» Linking models based on different modelling consept

» Linking models with different extents (usually geapghical but
also temporal)

» Linking models running at different temporal ancsl
resolutions

» Error propagation and uncertainty

* Matching semantics

* Ensuring mass balance

Communication/Collaboration
Did integrated modelling facilitate good cooperatibetween the
competent authorities?
What problems occurred and how were they resolved?
What has been learnt?
What have you learnt during the project?
What would you change in your approach?
If you started now what you do differently?
Can you think of other problems where you wouldelito apply
integrated modelling?
Recommendations for improvement.

Results of integrated modelling
How useful were the results?
Are they better than what could have been achibefdre? If so on
what basis?
Does your organisation have confidence in thelt®aghieved?
Did we get a significant improvement of the qualdf the model
calculations for the main model?

Conclusion/Recommendations
Was the project successful?
Would you recommend integrated modelling to others?
Have you enjoyed the project?
Will your organisation use integrated modelling fioture projects?

2. Evaluation report on the OpenMI from a user pers  pective

The OpenMI concept
* Is the OpenMI concept a good / appropriate confmepginking models?
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The OpenMI standard

Is the OpenMI standard interface a good/appropappoach for linking
models?
Is the OpenMI standard functionally adequate?

» Ability to exchange data time step by time step

» Ability to handle most modelling concepts

» Ability link models at different scales

» Ability to convert units

» Ability to cross reference terminology (i.e. no dder a
standard terminology)

* Ability link models running different spatial andmporal
resolutions — ability to interpolate and extrapelat space and
time

» Ability to handle iteration

» Ability to revert to a previous state

* Ability to run under external control

» Deadlocking should not be possible

» Platform independence

* Minimum change to existing code

* No framework

* Minimum impact on performance

* Minimum constraints on modeller’'s freedom

Does it meet our linking requirements?

The migration process

Is it clear?

Is it simple enough?

Does it not require exceptional skills?

Was it necessary?

Did we have success with making our model / apptioeOpenMI-
compliant?

If so, how many man-weeks did it take?

The linking / configuration process

Is it clear?

Was it easy to make the spatial links?

Was it easy to define the quantity links?

Did we have success with spatial and temporal
aggregation/disaggregation?

Did we have success with unit conversions?

The run process

Is it clear?

Was it easy to make the configuration for the runs?
Was it easy to start the runs?

Were there trigger problems?

Have the trigger problems been solved?
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Transferability from one problem to another

To evaluate the OpenMI technological issues in viewf performance and
stability,

Did we have success with linking the associatedehtmithe main model?
Did we have success with linking the associatedehtadthe main model
under the use of a discrete number of nodes irdmeetional links?

Did we have success with linking the associatedehtadthe main model
under the use of all available nodes in one-dioeeti links?

Did we have success with linkirige associated model to the main model
under the use of bidirectional links?

Are the simulated runs not too long?

Did we reduce the run time?

Did we get stable runs with linking the associateatlel to the main
model?

Did we get stable runs while using the link betw#enassociated model
to the main model during limited periods in a ygagarding the fact that
main model runs an entire year and thus the agedamodel should start
its calculation on the main models initial condij@

Did we get reliable results with linking the assted model to the main
model?

Did we get more sensitive results with linking #ssociated model to the
main model?

Did we get a higher quality of model calculatiomngsa few discrete link
nodes rather than using all the available nodes?

Did we get a higher quality of model calculatiorttwbidirectional links
rather than with unidirectional links?

Have simulations been performed in remote linking?

Have simulations been performed in multi threadmage?

Conclusions/ recommendations

3. Evaluation report on the OpenMI support organisa  tion
from user perspective

To evaluate the OpenMI support structure in view ofdelivering information,
documentation on the OpenMiI

Could we find information, documentation on the @\dé¢?
Where did we find it?

Did it provide the info we wanted?

Was it delivered in a helpful and friendly manner?

Did we understand it?

Was it sufficient?

Was it timely?
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To evaluate the OpenMI support structure in view ofdelivering tools
» Did the OpenMI Association (the participating modeppliers) deliver us
the wanted tools (OpenMI compliant made associaiedels or other
tools)?
* Was it delivered in a helpful and friendly manner?
* Was it timely?

To evaluate the OpenMI support structure in view ofgiving trainings
* Did the OpenMI Association give us trainings abihet OpenMI?
» Did we attend a training course?
* Did we study the examples provided by the OpenMo&gtion?
* Was the trainer capable / experienced enough onl@penodelling?
* Was the training material adequate?
* Was the training capacity/quality right?
» After training, did we manage with success on yawn, using the items
learned on the training?

To evaluate the working of the OpenMI support stru¢ure in view of
flexibility, time of response etc.
« Did we feel we could make a request for changbeddpenMI support
structure?
« Was it easy to do so?
* Did we get a positive response of the OpenMI supgtaucture to our

requests?

» Did we get a quick response of the OpenMI suppoutsire to our
requests?

« Did we get an adapted response of the OpenMI suppacture to our
requests?

+ Was that reasonable?
Conclusion/Recommendations

4. Evaluation report from OpenMI coordination persp ective
- OATC to write

Demonstration of feasibility / Added value of OpenM
* What lessons were learned?
* What was successful?
* What seeds were sown for future cooperation?
* Roadmap for integrating models in a new field/damai

Training
* Isthere a need for separate trainings for usesgldpers and on
integrated modelling?
* Should the OpenMI Association provide for all ofsle?
* Are the training materials adequate?
* Isthere alist of trainers?
* Was training capacity/quality right?
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Technical issues
Evaluate the effectiveness of the following sersipeovided
* User support
* Bugs
* Enhancements
e OpenMlI Association Technical Committee

Communication
How effective was the communication?
Which communication methods were most effective?
Web site
e Wiki
* Source Forge
* Conferences
* Newsletters
* Conference/web site

Conclusion/Recommendations
5. Business plan (Including After LIFE Communicatio n

report) - to be written by the OAEC

Introduction
OpenMI Association Strategy
Implementation to date

Plan going forward
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