	Milestones and activityplan for 2008

	WP1: Baseline energy system modelling and emission scenarios.


Participants: RISØ/DTU, DMU/AU. WP leader: Kenneth Karlsson, RISØ/DTU
Activity plan

Continuing the work on a technology catalogue for future technologies. Data will be stored in Excel and in an Access database – (RISØ/DTU).

The database will in the end include:

· Energy conversion technologies

· Transport technologies

· Industrial processes

· Electrical appliances

· Buildings

Strategy for inclusion of future ship transport emissions in the emission scenarios (RISØ/DTU, DMU/AU)

· Collecting of data about historical emissions

· Develop method for modelling of future emissions

Final version of an emission database covering: Northern hemisphere, Europe, Denmark and the Nordic countries (DMU/AU, RISØ/DTU)

· IPCC data on regions and SNAP codes

· Gridded Balmorel data

Documentation of CEEH baseline modelling system including some analysis with the system  – (RISØ/DTU, DMU/AU, DMI) 

Milestone

Number

Milestones

Time

Input to and output from other WPs

1-2-a
Expanding the technology catalogue. Focusing on data on energy producing technologies and transport technologies

1/10 2008

1-2-b
Collection of historical data on emissions from ship transport and develop method for modeling future emissions

1/8 2008

1-2-c
Establishing an emission database covering the Northern hemisphere, Europe and Denmark and the Nordic countries

1/6 2008

WP4, WP5

1-2-d
Documentation of the CEEH baseline modeling system

1/12 2008

1-2-e
Paper comparing different emission scenarios

31/12 2008

WP2:  Modelling of the environmental impact of the energy production /consumption. 


Participants: UoC, RISØ/DTU, DMI, DMU/AU. WP leader: Eigil Kaas, UoC

Milestone

Number

Milestones
Time

Input to and output from other WPs

2-2-a
Run EnviroHIRLAM for the year 2000 with boundary conditions from DEHM and emission data from WP1, and compare the output with the DEHM model output (DMI and DMU/AU).
1/7 2008
WP1
2-2-b
Run both the DEHM and the Enviro-HIRLAM for at least one test-scenario for the years 2010, 2015, 2020 and 2030 (DMI and DMU/AU).
1/11 2008
2-2-c
Finalise the implementation of a new dynamical core in EnviroHIRLAM based a new locally mass conserving semi-Lagrangian solution (LMCSL) of the continuity equation. (The work is performed by NBI/KU master students in coloration with Eigil Kaas and Ulrich Smith Korsholm (DMI).
1/11 2008
2-2-d
Test a semi-Lagrangian transport scheme in a simplified model with chemistry and if successful define a strategy for implementation of LMCSL in DEHM. The work is performed by a NBI/KU master student working part time at DMU/AU.
31/12 2008
2-2-e
Write paper on a monotonic filter for use in combination with LMCSL (NBI/KU)
1/9 2008
2-2-f
Introduce the new filter in the LMCSL version of Enviro-HIRLAM. Part of the work is carried out by a master student at NBI/KU in collaboration with DMI.
1/4 2009
2-2-g
Investigate the possibility for improving the vertical remappings used the the LMCSL version of Enviro-HIRLAM. Part of the work is carried out by a master student at NBI/KU in collaboration with DMI.
1/4 2009
2-2-h
Plan for all scenario simulations with DEHM and Enviro-HIRLAM.
31/12 2008
WP5, WP6
WP3:  Health impact of air pollution - the link between epidemiology and toxicology. 


Participants: AU, SIF/SDU. WP leader: Torben Sigsgaard, AU
As already mentioned in the status section, laboratory work, initially planed to be carried out in 2007 and 2008, and has been postponed to 2008 and 2009, due to a delay in the centre work. The work of WP3 will further be delayed because Jabob Bønløkke will take one year leave from his postdoc position in CEEH, in order to finish his practise to become specialized in Environmental and Occupational Medicine. The leave will begin 1-5-2008. This means that WP3 milestones based literature studies are postponed to be finished in 2009. This delay in WP has no impact for other workgroups of the centre, or for the centres overall economy, except for exchanges in some individual annual partner budgets. 

Activity plans for 2008

Studies of scientific literature and reports from previous projects in the field will be continued. This forms the basis of selection of and future changes to exposure-response functions in the CEEH models.

Collaboration with Fleming Cassee RIVM NL about the collection of particles as well as the chemical analyses of the collected material will continue. We have received samples from F. Cassee for comparative analyses. 

Laboratory work will begin including acquirement of a flow-cytometer that will improve the planned analyses.

An experimental exposure study in the climate chambers of AU on health effects of wood combustion products will be continued. The volunteers which have been pre-investigated and selected will be exposed on three separate days to diluted wood smoke or clean air. Their health will be assessed with a series of clinical and immunologic methods.

Milestone

Number

Milestones

Time

Input to and output from other WPs

3.1

Decision taken on what pollutants, health effects and exposure-response estimates to evaluate from the literature

1/11 2007

WP4

3.2

Review and publish paper on health effects of particulates in Denmark

1/6 2009

3.3

Draft of evaluations of the most important exposure-response estimates for CEEH modelling
1/6 2008

WP4

3.4

Identify and list all Danish and the major international sources of information on the CEEH-relevant dose-response estimates
1/6 2008

3.5

Establish and test the toxicologic model with combustion particles from existing projects
31/12 2008

3.6

Review and compare the CEEH exposure-response estimates with estimates identified in 3.4

1/8 2009

3.7

Complete evaluations of the most important exposure -response estimates for CEEH modelling ready for use by the other workpacakges

1/10 2009

3.8

Complete evaluations of the all exposure-response estimates for CEEH modelling.

1/5 2010

WP4: Quantification of pollutants and climate on population health. 

Participants: SIF/SDU, AU, DMI, DMU/AU, SDU. WP leader: Henrik Brønnum-Hansen, SIF/SDU
Activity plans for 2008

Final preparation and start of a Ph.D. study on modelling the impact of air pollution on public health and the implication on health economy.

EVAluation sub-study:

Estimating the impact of tobacco smoking.

Developing methods to include the effect of future trends of exposure and demography in the system.

A post-doc study is under consideration. The purpose is to predict, 1-2 weeks in advance, the need for hospital contacts and the number of occupied beds in hospitals on the basis of weather and air pollution forecasts. The study might be done in collaboration between SIF/SDU, DMI and DMU/AU.

Establishing data on the incidence of specific diseases (respiratory and cardiovascular) and death rates from national registers on hospitalization and causes of death.

Defining/extracting demographic data for population forecasts distributed by suitable geographic units.

Defining and establishing the full set of relevant data and parameters on pollutants to be included in the public health simulations.

Milestone

Number

Milestones

Time

Input to and output from other WPs

4-2-a

A brief report describing the models and methods identified from the literature study (responsible partners: SIF/SDU, UoAa and DMU/AU).

1/7 2008

WP3

4-2-b

Simple testing (verifying, validating and evaluating) simulation models and methods identified from the literature or extensions of the EVA system (SIF/SDU and DMU/AU).
· Results from sub study EVAluation – effect of tobacco smoking

· Results from sub study EVAluation – modelling demographic trends.
31/12 2008

1/9 2008

31/12 2008

4-2-c

Finishing a Ph.D. study application.
1/7 2008

4-2-d

Data on incidence of specific diseases and death rates from national registers on hospitalisation and causes of death defined and extracted.
31/12 2008

Demographic forecasting data defined/extracted 

31/12 2008

WP5: Minimization of risk/impact on environment/health and optimization of energy production/ consumption.


Participants: DMI, RISØ/DTU, DMU/AU, UoC, SDU. WP leader: Allan Gross (DMI)

Milestone

Number

Milestones
Time

Input to and output from other WPs

5-2-a
Continuing definition of data exchange between atmospheric pollution models, population exposure/health eff. models, cost & damage functions/models, and energy system models (DMU/AU, DMI, RISØ/DTU).
30/9 2007

WP5 in coop. With WP1-6

5-2-b
Expanding the Balmorel modelling system to include new transport, electricity and heat demand modules (RISØ/DTU). This is partly carried out as a PhD project.
31/12 2008

WP1, WP3, WP4
5-2-c

Preliminary implementation of externality costs in Balmorel. The first version will be based on the existing cost functions in the DMU/AU EVA system. (RISØ/DTU, DMU/AU, DMI).
1/8 2008
WP4 
5-2-d
Methodological aspects of the modelling for sensitivity studies and pollution minimisation (DMI, NBI/KU).
31/12 2008

5.2.e
Running first test version of the CEEH modelling framework for simple sensitivity tests (NERI, UoC, DMI, Risø, SDU, SIF).
31/12 2008

WP6
NB. since milestone 5-1-c was not completed after the first year, it has been reformulated for year two see 5-2-a.  
WP6: Recommended scenarios for Denmark.


Participants: DMU/AU, RISØ/DTU, UoC, SDU, DMI. WP leader: Jørgen Brandt, DMU/AU
lestone

Number

Milestones

Time

Input to and output from other WPs

6-2-a
Preparation of EVA for use in the Center – see also 5-2-c. DMU/AU
1-5-2008

Input to WP5

6-2-b
Running the integrated assessment system for the year 2000 and evaluate the human health effects for this year. Year 2000 will be used as a reference for the scenario results.

Model calculations carried out as basis for an assessment and economic valuation of different scenarios. The emission scenarios are as follows:

Run for the year 2000 with and without different sectors (traffic, power production, etc.) based on the EMEP/EDGAR emissions

Same as a) but with IPCC/EDGAR emissions for the year 2000

Run for the year 2020 with emissions based on EUs thematic strategy for air pollution comparison with baseline run.

Run for the year 2050 including the A1B IPCC scenario and comparison with baseline scenario.

1-11-2008

Output from WP1, WP2, WP3, WP4 

Input to and output from WP5

6-2-c
Report on the above scenario runs

31-12-2008

Output from WP1

6-2-d
DEHM model calculations with ECHAM5 climatology for the following four decades: 1890ties, 1990ties, 2090ties and 2190ties.

1-3-2008

Output from WP2

6-2-e
Analysis of the above mentioned climate runs with focus on impacts of climate change on air pollution levels

1-4-2008

Output from WP2

WP7: Management


Participants: All partners with UoC as a lead, WP leader: Eigil Kaas, UoC

Milestone

Number

Milestones

Time

Input to and output from other WPs

7-2-a

Plan and announce a PhD summer school in late summer 2009 on estimation of air pollution, externality costs and associated system optimisation related to energy consumption (NBI/KU)

1/9 2008

7-2-b
Plan and announce a conference following immediately after the summer school and with the same subject. (DMI)
1/10 2008
7-2-c
In total for 2008 at least four CEEH students at master level or higher have been on external visits abroad or has participated in summer schools (All partners with NBI/KU as responsible partner)
31/12 2008
7-2-d
Arrange “Interessent Forum” at least once (in addition to the CEEH annual meeting). NBI/KU
31/12 2008
7-2-e
Annual meeting/workshop/CEEH month in late 2008 or beginning of 2009. NBI/KU.
1/3 2009
7-2-f
Update the CEEH homepage (both internal and external component) to enable easier overview of relevant documents. 
1/6 2008
7-2-g
The Centre Manager, Marie-Louise Siggaard-Andersen,  will leave for maternity leave in summer 2008. A plan must be set up for how to manage the centre in the period until summer 2009 (estimated).
15/6 2008



Activity plan for the WP’s

The main tasks in WP1 are: 

1.1. Literature screening for examination of the present impact of the existing energy production on the anthropogenic emission. From literature and international emission databases, emission data for the present energy system are collected and prepared as input to the 3D ACT atmospheric model. There will also be focus on collecting data for emissions from sources other than energy conversion e.g. from farming and chemical processes in industry.
1.2. Literature screening of existing global and regional energy scenarios. Task 2 will include a screening of potential models for EU-29 and the northern hemisphere. Especially the TIMES model (www.etsap.org) seams interesting, while an EU-project (NEEDS) is building up a TIMES model for EU-29 and existence of a global network working on a global TIMES model are supporting this. TIMES is a linear optimisation model like Balmorel covering the energy supply and demand system and in some cases also trade of related commodities such as steel. Also models and scenarios used by IPCC and IEA will be examined.
1.3. Preparation of technology catalogue for possible future energy production, energy saving and transport technologies. To create scenarios for a future energy system it is important to list future possible energy producing technologies, energy consuming technologies, transport technologies and macro development variables. A scenario is defined as a realisable combination of macro variables and technologies. Base assumptions for the scenarios can be categorised as shown in the table. Start-year data and “forecasts” or possible developments for these data are collected in a database.

	Group
	Variable
	Source

	Macro variables
	GDP, population, service level, fuel prices, other relevant prices ….
	Danish Energy Plan 2007, IPCC, IEA, macro economic models

	Energy supply technologies
	Power plants, heat plants, individual boilers, heat pumps, fuel cells etc.
	IEA, Danish Energy Agency Technology Catalogue, …..

	Energy consumption
	Different technologies and their efficiency improvement potential; e.g. ventilation, cooling, heating, process heat etc.
	Danish Energy Saving Plan, Green-X (EU-project), ……

	Transport technologies
	Cars, busses, trains, planes – different fuels
	…..


These data will be collected on the three levels: The Nordic countries, EU-29 and the northern hemisphere. Some technologies will be relevant in some countries and not in others e.g. hydro power. 

1.4. Creation of scenarios for future energy service and transport service demand. The demand modelling in WP1 will lean against existing scenarios (IPCC, IEA and EU-projects) and spreadsheet modelling based on development in the macro-variables. In WP5 more advanced modelling of demand will be carried out and implemented in the Balmorel model. In that way demand for energy and transport can be included in the optimisation of the whole system.

1.5. Setup of a Balmorel model for the target years. A Balmorel model covering the Nordic countries is prepared to run on data collected in task 2 and demand scenarios from task 3. The Balmorel scenarios will create future energy supply systems as a consequence of the chosen inputs from task 2 and 3. The result will describe technologies in the supply system, their fuel consumption, emissions and their costs. The Balmorel scenarios will be combined with scenarios for EU-29 and for the northern hemisphere.  

1.6. Converting of energy system scenario results into gridded datasets. The 3D ACT atmospheric model need input data on grid form. All emission data from task 1 has to be combined with emission data from the energy system modelling (task 5.) and on grid form placed in a common database ready for use in the atmospheric model in WP2.
The main tasks in WP2 are: 

2.1 Improvements of the 3D ACT models and setup of experiment designs. Most of the man power in WP2 will be spent in this task. It includes development, implementation and tests of new numerical methods and improved simulation of chemistry in the DEHM and the ENVIRO-HIRLAM systems, and setup of the technical details of the models. The work on model development and experimentation/testing will be done in close collaboration between NERI, KU and DMI. 

2.2 In collaboration with WP3 and WP4 define the full set of relevant pollutants to be included in the simulations (DMU and DMI plus SIF and AU). 

2.3 Verification / validation / evaluation of the ACT for specific case studies for different scales (Hemispheric, European, Danish, city) including accidental releases and emission scenarios. Preparing for task 2.3 these simulations will involve emissions from all known types of air borne polluting energy production types, e.g. fossil fuels, nuclear power and bio fuel. All four WP2 participants will be actively involved in this task.
2.4 Running 3D ACT models including all the present and future emission scenarios for the years specified in WP6 as well as (monthly) case studies at finer spatial resolution. All four WP2 participants will be actively involved in this task.
2.5 Analysis of modelling output. (parters: DMI, KU and DMU)
The main tasks in WP3 are:
3.1 Identify relevant combustion products in cooperation with other WPs. 
3.2 Perform medical literature search for the effects on respiratory and cardiovascular diseases of the selected combustion products and obtain estimates of relative risks and lag time from the literature.
3.3 Identify other existing sources of information on risks and negative health effect and extract and compare their estimates with recent literature.
3.4 Establish the toxicological impact of particles with different chemical composition emitted under different scenarios.
3.5 Review the relative risks derived from the literature and adjust them for results obtained in 3.4. Deliver data and adjust output in cooperation with WP4.
The main tasks in WP4 are: 

4.1 Literature study identifying public health (simulation) models and methods suitable for quantifying the impact of air pollution on health. This task includes identifying models that might be useful tools for estimating the effect of pollution on health. In particular, the EVA system at NERI could be the platform for further developments in this respect.
4.2 Simple testing (verifying, validating and evaluating) simulation models and methods identified from the literature (task 4.1) or extensions of the EVA system in collaboration between NIPH, NERI, and DMI.
4.3 Preparing a Ph.D. study with weight on statistical modelling.
4.4 Establishing data on incidence of specific diseases and death rates from national registers on hospitalisation and causes of death in collaboration with UoAa/WP3.
4.5 In collaboration with WP2 and WP3 defining and establishing the full set of relevant data and parameters on pollutants to be included in the public health simulations.
4.6 Modelling scenarios on future population health on the basis of results from epidemiological/toxicological studies (WP3), demographic development, regional characteristics and emission scenarios from WP2/WP5.
4.7 Creating scenarios on the impact on health service and economic consequences of various energy policies.
4.8 Interpretation of modelling output in collaboration with all partners.
The main tasks in WP5 are:
5.1. Building of the integrated ‘energy-environment-health’ 

5.2. modelling strategy (system) and construction of different cost functions following the main scenarios.

5.3. Expanding the energy market Balmorel modelling system to include health impact costs in the optimization of a future energy system.

5.4. Development of new generation models for sensitivity, risk/impact minimization and optimization studies, based on the variational approach, adjoint equations and control theory methods.

5.5. Sensitivity study how different energy types and scenarios will impact reduction of air pollutant emissions, and improve air quality, public health and the environment.
The main tasks in WP6 are:

6.1 Screening of policy relevant scenarios already carried out in e.g. the EU, USA, etc., to assess limitations and possibilities in the scenario definitions.
6.2 Running the integrated assessment system for the year 2000 and evaluate the environmental and human health effects for this year. Year 2000 will be used as a reference for the scenario results.

6.3 Apply and optimise the different scenarios of energy consumption in the integrated model system developed in WP5 to produce forecasts for the years 2010, 2015, 2020, 2030, 2040 and 2050.
6.4 Assessment of environmental and human health effects for various energy and scenario types for the years mentioned in the previous item.
6.5 Assessment of uncertainties in the integrated assessment using Monte Carlo simulations.
The main tasks in WP7 are:

7.1 Annual management reports, containing scientific and economical status of the Centre work in all WPs. 

7.2 Detailed status reports 

7.3 Arrangement of steering board meetings.

7.4 Set-up and management of the CEEH homepage. 

7.5 Arrangement of workshops. All members of the Centre will meet  

7.6 Arrangement of conferences. 

7.7 Public Outreach

7.8 Arrangement of exchange programme for centre members and PhD students and PhD courses
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