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SYNOPSIS

The 1st meeting of the PRUDENCE project was held with the aim to activate the interactions between the involved partners and interested parties and identify issues which required action in order for the project to progress smoothly according to the description-of-work (DoW) document associated with the EU contract. This was accomplished by having the partners give scientific presentations highlighting the main activities relevant for PRUDENCE at their home institution in combination with a set of keynote presentations. For more details, see the meeting agenda and the abstract compilation below. As the PRUDENCE project intends to keep an ‘open door’ policy, a number of external participants were also present at the meeting, and several contributed with a scientific presentation. The total number of participants was 60. The full list of participants is provided in the back of this report.

During the meeting, a total of three breakout sessions were scheduled with the aim that any outstanding issues in the seven work packages could be identified, and strategies to resolve these could be established. Three break-out groups were formed dealing with WP1 & WP2, WP3 – WP5, and WP6, respectively. Issues with respect to WP7 were dealt with in plenary during the last session on the last day of the meeting. During the second meeting day, a special break-out session dealt with practical issues relating to the exchange and handling of model data. Separate minutes from the breakout groups are provided elsewhere in this report.

According to the DoW a PRUDENCE steering committee should be established in order to assist the co-ordinator in managing the project. Likewise, an external advisory board should be established, with members identified and agreed upon by the steering committee. During the first evening of the kick-off meeting the steering committee had its first meeting, subsequently followed by a meeting with the external board. Short summaries of these separate meetings are provided elsewhere in this document. The steering committee consists of the WP leaders, identified in the DoW and is enlarged by a few additional PIs notified by the co-ordinator. The steering committee formed has the following members:

Jens H. Christensen, DMI

Ole B. Christensen, DMI

Daniela Jacob, MPIM

Richard Jones, Hadley Centre

Markku Rummukainen, SMHI

 Filippo Giorgi, ICTP

Jørgen E. Olesen, DIAS

Kirsten Halsnæs, RISØ

Tim Carter, FEI

Jean Palutikof, UEA

During their first meeting the committee agreed to have as members of the external board:


One person representing the MICE project – here Jean Palutikof


One person representing STARDEX project – here Torben Schmith, DMI


Gunner Hovsenius from Elsforsk (Sweden)


Jean-Yves Caneill from Électricité de France (France)


Axel Michaelowa from Hamburg Institute of International Economics (Germany)


Trond Iversen (substituted by Jan Erik Haugen) from RegClim (Norway)


Manfred Lange from University of Münster (Germany)


Gerhard Berz (absent) from Munich Re (Germany)


Ib Troen from DG-XII (EU commission)
In addition, it was agreed to try to have one additional member from outside Europe, with general expertise in climate change related issues (see details in Section from 1st EAG meeting). 

Conference summary

As explained in advance of the meeting by the co-ordinator, a meeting report would be complied and submitted to the EOS (EOS, Transactions, American Geophysical Union) journal. With assistance from two of the partners the document was prepared and ready well in advance of the two month dead line for meeting reports of the journal. Here we bring the summary, which went to review as of 17th December.

Conference identifies prudent new methods for assessing uncertainties related to regional climate change in Europe

 J.H. Christensen, Tim Carter, and Filippo Giorgi

Decision-makers in government, non-governmental organisations (NGOs), and industry as well as the general public need detailed information on future climate. This information is necessary to evaluate the risks associated with possible climate change due to anthropogenic emissions of greenhouse gases.  Projections of future climate change already exist, but are deficient in terms of both the characterisation of their uncertainties and their regional detail. To date, the assessment of potential impacts of climate change has generally relied on projections from simple climate models or coarse resolution coupled Atmosphere-Ocean General Circulation Models (AOGCMs). The former include, at best, only a limited physical representation of the climate system. The latter are incapable of resolving processes occurring at scales of less than ~300km. This resolution limitation precludes the simulation of realistic extreme events and the detailed spatial structure of variables like temperature and precipitation over regions characterised by heterogeneous surfaces. Typical examples of such regions are mountainous areas (e.g. the Alps, Scandinavia) or coastal zones and areas surrounding inland seas (e.g. the Mediterranean and Baltic Seas). 

Over the past decade, increasing attention has been devoted to the development of regional climate scenarios. In its recent Third Assessment Report (TAR), the IPCC assessed the regional climate information provided by AOGCMs and techniques used to enhance regional climate detail (Giorgi et al. 2001).  It was noted that these techniques have been substantially improved over the last five years and have become more widely applied.  They fall into three categories: high and variable resolution (atmosphere-only) AGCMs, nested regional (or limited area) climate models (RCMs), and empirical/statistical and statistical/dynamical downscaling methods.  They exhibit different strengths and weaknesses and their use depends on the needs of specific applications. 

A recent conference on “Prediction of Regional scenarios and Uncertainties for Defining EuropeaN Climate change risks and Effects – PRUDENCE,” brought together a multidisciplinary group of approximately 60 participants from Europe and North America to initiate a new large European climate change project with the same name. 

In brief, the three central scientific objectives of PRUDENCE are:

a) to address and to reduce deficiencies in regional climate projections;

b) to quantify confidence and uncertainties in the predictions of future climate and its impacts by using an array of climate and impact models along with expert judgement on their performance;

c) to interpret the model results in relation to European policies for adapting to or mitigating climate change.

Climate change is expected to affect the frequency and magnitude of extreme weather events in response to higher temperatures,  an intensified hydrological cycle and more vigorous atmospheric circulations. Four major limitations in previous studies of extremes have been:

1. a lack of appropriate computational resolution, which limits or even precludes the analysis of extremes; 

2. an absence of long-term high resolution climate model integrations, which drastically reduces the statistical significance of any simulated changes in extremes;

3. poor co-ordination across climate modelling groups, which limits the ability to compare different studies;

4. a limited use of high-resolution model output by impact analysts, which severely restricts any evaluation of the utility of such output for impact assessment.

These four issues are all thoroughly addressed in PRUDENCE, by using a suite of state-of-the-art high resolution global and regional climate models,  ensuring that model simulations span a statistically meaningful time period (30 years),  co-ordinating the project goals to address critical aspects of uncertainty, and  applying impact models and impact assessment methodologies to provide the link between climate information and its application to serve the needs of society.  

Climate modellers working within PRUDENCE will conduct a series of high-resolution climate change simulations for the periods 1961-1990 and 2071-2100 over Europe. The variability and level of confidence in these simulations will be characterised in terms of uncertainties in model formulations, natural/internal climate variability, and alternative scenarios of future atmospheric composition. In particular, the project will provide a quantitative assessment of the risks arising from changes in regional weather and climate over different parts of Europe by estimating future changes in extreme events (e.g. floods and windstorms) and the likelihood and magnitude of such changes. An innovative feature of the project is its intention to evaluate the performance of high-resolution model information not only through conventional climatological intercomparison, but also by inputting simulated climate data to a range of impact models and comparing the estimated impacts.

The project will also examine the uncertainties in potential impacts induced by the range of climate scenarios developed by the climate modelling groups. This will provide useful information for climate modellers on the level of accuracy in climate scenarios required by impact analysts. It may also shed new light on the robustness of conclusions obtained from recent impact assessments in Europe and offer fresh insights into the scope for adaptation and mitigation responses to climate change. Furthermore, PRUDENCE places special emphasis on the wide dissemination of information and results, both via its Web site and through the preparation of a non-technical project summary aimed at policy makers and other interested parties. 

In their review of the current state of regional climate change and related impact modelling, speakers at the conference reinforced many of the findings expressed in the TAR, emphasising in particular that future research, as taken up by PRUDENCE, needs to prioritise work focusing on:

· Assessment of GCM regional attributes and climate change simulations.

· Systematic comparisons of the relative strengths and weaknesses of different techniques to derive regional climate information.

· Intercomparison of RCM simulations across a range of models and across different realisations of the same experiment with individual models. 

· Assessment of the uncertainties attributable to RCM simulations driven by different AOGCM simulations.

· Intensified efforts in the evaluation of variability (daily to inter-annual) and extreme events both in GCMs and RCMs, and comparison between the two.

· A systematic evaluation of uncertainties in regional climate information derived from multiple sources.

· Enhanced methods of applying climate model simulations in the assessment of the potential impacts of anthropogenic climate change.

· Improved representation of uncertainties in future impacts, whether attributable to uncertainties in climate scenarios, uncertainties in non-climate scenarios or uncertainties in impact estimation.

A key objective of this first PRUDENCE meeting was to identify gaps in knowledge and potential bottlenecks, which might hinder the progress of the project. Two of the important issues to emerge were:

· The design of an effective suite of intercomparison studies by both climate modellers and impact assessors.

· Agreement on and development of standard protocols for transferring and applying climate model information for impact assessment.

PRUDENCE is an interdisciplinary project, comprising, among others, climate modellers, ecologists, economists, agronomists, hydrologists and geographers. In addition, the external advisory board of the project includes a number of representatives from industry and other economic sectors having a strong interest in the potential impacts of future climate change. This mixture of interests should provide a stimulating environment for policy-relevant and innovative research.
PRUDENCE is a three-year project that runs until 2004. It is co-ordinated by Dr. J.H. Christensen of the Danish Meteorological Institute - one of the authors of this article - and formally comprises 21 research groups from 9 European countries. Encouragingly, several additional groups within Europe as well as elsewhere have already expressed their interest in contributing to the project. Therefore, it has been decided to operate ‘an open door policy’, such that, to the extent possible, the project would share model data and analysis among a wider community, including groups outside Europe. This policy is also reflected in the list of participants at the conference. 

The conference on “Prediction of Regional scenarios and Uncertainties for Defining EuropeaN Climate change risks and Effects – PRUDENCE,” was held on December 3 – 5, 2001, in Snekkersten, Denmark.

Additional information is available from http://www.dmi.dk/f+u/klima/prudence/index.html
Reference:

Giorgi, F., B.C. Hewitson, J.H. Christensen, M. Hulme, H. von Storch, P.H. Whetton, R.G. Jones, L.O. Mearns, and C.B. Fu (2001): Regional climate information - evaluation and projections. In: Climate Change 2001: The Scientific Basis. Contribution of Working Group I to the Third Assessment Report of the Intergovernmental Panel on Climate Change [Houghton, J.T., Y. Ding, D.J. Griggs, M. Noguer, P.J. van der Linden, X. Dai, K. Maskell, and C.A. Johnson (eds.)]. Cambridge University Press, Cambridge and New York, pp. 581-638.

Project start:

PRUDENCE was formally accepted by the European Commission as contract No. EVK2-2001-00156, which was signed on 29 October 2001. The project accordingly started officially on 1 November 2001. The present document presents the minutes of the first meeting by the entire PRUDENCE consortium, which took place during 3 – 5 December, 2001 at the conference hotel
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Scientific Steering Group and External Advisory Group Meetings

The management of PRUDENCE will broadly follow the Project Management methodology of the PRINCE (Projects IN a Controlled Environment) system widely used in government and industry.

A Scientific Steering Group (SSG) consisting of senior scientists from most of the contracting organisations will fulfil the role of the Project Board. A Project Manager (Dr. Ole B. Christensen) has been assigned to the PRUDENCE project to assist the Project Co-ordinator in maintaining the control on the various phases of the project. The leaders of the seven research Work Packages will fulfil the role of the Project Assurance Team, plus other experts co-opted as required. At this stage the SSG is formed of:

Jens H. Christensen, Co-ordinator and WP7

Ole B. Christensen, Project Manager

Daniela Jacob, WP1

Richard Jones, WP2

Markku Rummukainen, WP3

Jørgen E. Olesen, WP4

David Stephenson (unable to attend the meeting), WP5

Kirsten Halsnæs (here replaced by Jean-Charles Hourcade), WP6

Tim Carter, 

Filippo Giorgi, 

Jean Palutikof

1st SSG meeting 

On the evening of December 3rd, the PRUDENCE SSG convened for the first time. The agenda was relatively modest with only 3 items:

1. Defining the tasks of the SC

2. Reporting issues

3. Communication

Ad 1.) The project co-ordinator welcomed the members of the SSG and expressed his hopes and wishes for the role of the SSG. The main aim for this group should be to enable an efficient way to communicate key problems and developments within and between the individual WPs, as well as to make such information available to the co-ordinator as early as possible. Therefore, the WP task leaders should also be responsible for capturing the essentials from the break-out sessions scheduled under the main meeting agenda and duly report this to the co-ordinator in a meeting summary.

It was pointed out that as one of its first activities, the SSG should agree upon an External Advisory Group (EAG). This group would include representatives from the user community of the PRUDENCE final products as well as special interests groups. A total of five externals have indicated their strong interest in the development of PRUDENCE. They have very different expertise in climate change related issues and also represent broadly the European Union geographical extent. However, some of these individuals have not been able to follow PRUDENCE in detail and therefore a couple of additional persons have been contacted by the co-ordinator.

PRUDENCE recognises the existence of other EC RTD projects with related objectives. Therefore PRUDENCE will exchange knowledge and advances with the  climate change impacts project “Modelling the Impact of Climate Extremes (MICE)” and co-ordinate its efforts in analysing extremes from the high-resolution model simulations with similar efforts using statistical down-scaling techniques in the project “Statistical and regional dynamical downscaling of extremes for European regions (STARDEX)”. Including participants from these two projects in EAG will strengthen this. 

Finally, a close and direct contact with the EC has been considered essential for advancing the project and one participant from DG-XII has been envisaged to participate in the EAG meetings.

Given these circumstances, the SSG agreed upon the following EAG:

One person representing the MICE project – Jean Palutikof (UEA)

One person representing the STARDEX project – Phil Jones / Clare Goodess (UEA)

         here represented by Torben Schmith (DMI)

Gunner Hovsenius from Elsforsk (Sweden)

Jean-Yves Caneill from Électricité de France (France)

Axel Michaelowa from Hamburg Institute of International Economics (Germany)

Trond Iversen (substituted by Jan Erik Haugen) from RegClim (Norway)

Manfred Lange from University of Münster (Germany)

Gerhard Berz (unable to attend the meeting) from Munich Re (Germany)

Ib Troen from DG-XII (EU commission)

The EAG was scheduled for a meeting immediately after the meeting in the SGG.

It was furthermore agreed to try to have one additional international expert associated with PRUDENCE. Dr. Peter Whetton from CSIRO in Australia was mentioned by several of the SSG members as a very qualified potential candidate. He has contributed to several of the chapters in the TAR from IPCC both in WG-I and 

WG-II. The co-ordinator agreed to contact him regarding this issue. In case new meetings in the EAG cannot be arranged in connection with general meetings where Dr. Whetton is present, it should be clarified whether money from the co-ordinator’s special meeting budget can legally be spent on inviting non-EU persons.

Ad 2.) It was agreed that the SSG should make meeting minutes public. Moreover, it was envisaged that the SSG or smaller fractions of it could be expected to have a need for more frequent meetings than would be possible in connection with the plenary PRUDENCE meetings expected to take place once per year.

Ad 3.) The SSG agreed to correspond with the rest of the consortium through the means of an electronic Newsletter, which will be issued by the co-ordinator on a regular basis (app. one issue every 3rd month). The first Newsletter will report on the kick-off meeting.

1st EAG meeting 

The EAG met with the SSG when this group had finished its own business. The proposed agenda was identical to that of the SSG.

Ad 1.) The project co-ordinator welcomed the members of the EAG and expressed his hopes and wishes for the role of the group. The main aim should be to enable an efficient way to communicate general project-related issues to a wider audience. Moreover, the EAG is meant to keep a ‘critical’ eye on the developments within the project and stimulate the consortium to take up new ideas within the framework of the project. 

The members of EAG all expressed their interest in the PRUDENCE project but also their concerns regarding some of the specific formulations in the DoW, which forms the backbone of the work to be carried out within the project. Obviously, at this stage the specific formulations have all been accepted by the EC and there is limited scope for any modifications. However, it is essential that PRUDENCE will convey any relevant information from its findings as correctly as possible to the various European decision makers, for whom these may prove to be relevant. 

The representatives from the two other EU RTD projects – STARDEX and MICE - each gave a brief summary of their projects (see below).

It is envisaged that the EAG will be more active once the project have results that are relevant to a wider community.

Ad 2.) No specific recommendations were made for the communication within the EAG or between this body and the rest of the consortium. It was therefore proposed that the co-ordinator gives a brief summary of the EAG meetings to the entire PRUDENCE consortium. In case of more critical decisions or recommendations being made by the EAG, the co-ordinator can decide to keep this information within the PRUDENCE consortium and hence not necessarily inform the public from the very beginning, but keep this as confidential information with restricted access.

Ad 3.) No specific decision was made. But following the agreement by the SSG to correspond with the rest of the consortium through the means of the electronic PRUDENCE Newsletter, seems as an appropriate option.

The link with the other EC RTD projects mentioned should be further strengthened. Therefore, it was decided that the co-ordinator should meet jointly with the MICE and STARDEX co-ordinators as convenient but not too far in the future. A definite date was not decided at the meeting, but after the kick-off meeting, 22 February 2002 has been identified as suitable for all.

STARDEX Project Summary

Problems to be solved

The climate of the 21st century is likely to be significantly different from that of the 20th because of anthropogenically-induced climate change. The Kyoto protocol and future initiatives, together with actions taken by the EU, are expected to reduce the impacts of the changes, but significant changes will still occur. These changes will be perceived by European citizens mostly through increases in some types of extreme weather. STARDEX aims to provide scenarios of expected changes in the frequency and intensity of extreme events (such as heavy precipitation and resultant flooding and high temperatures) which are likely to have an impact on human lives and activities and on the environment. Climate change scenarios, particularly those for extremes, are needed for all aspects of future design (e.g., water resources, agriculture, irrigation, storm and land drainage, road, railway and building design and other sectors such as tourism) where the weather and climate are key determinants of everyday life. In all these aspects there is a clear European-wide need for more reliable, high-resolution scenarios of extremes. STARDEX will not be making predictions, but providing information on the likely changes in extremes. If work of this kind is not undertaken, future designs will not be able to incorporate the latest information about changes in extreme climate in the future.

Scientific objectives and approach

STARDEX will achieve its aims by a rigorous and systematic intercomparison of the three main downscaling methods (statistical, dynamical and statistical-dynamical) that are used to construct scenarios of extremes at the time and space scales where they are most needed. STARDEX will identify the more robust downscaling techniques and apply them to provide reliable and plausible future scenarios of temperature and precipitation-based extremes for selected European regions for the 2071-2100 timeframe. The extreme scenarios will incorporate three forms of uncertainty related to the specific downscaling method, different future emission paths and inter- and intra-model variability. To achieve these aims, STARDEX will develop standard observed and climate model data sets and a diagnostic software tool for calculating a standard set of extreme statistics across Europe. Two of the major climate models in Europe (HadCM3 and ECHAM4/OPYC) will be extensively validated, with the particular emphasis on extremes. The intercomparison of downscaling methods will take place using observed climate data from the second half of the 20th century.

Finally, recent extremes across Europe will be analysed. What were their causes and impacts? Was anthropogenic climate change a factor? What can be learned from the recent past? The analysis of the recent past will bring together representatives from the reinsurance industry and the climate modelling and climate impact communities in an expert advisory panel.

Expected impacts

The impacts of STARDEX will be improved methodologies for the development of scenarios of extremes, with recommendations as to which are best for different regions across Europe and for different variables. The various sectors listed above will be able to find off-the-shelf scenarios of extremes relevant to their business, incorporating all the various uncertainties. The scenarios will be used for many aspects of design (e.g., modification of dam design criteria, agricultural potential and alteration to insurance premiums) where extremes of weather are crucial determinants. The results will be made available through standard methods of scientific publications and reports, conferences and the World-wide Web.
MICE Project Summary

Problems to be solved

It is widely accepted that climate change due to global warming will have substantial impacts on the natural environment, and on human activities.  Furthermore, it is increasingly recognized that changes in the severity and frequency of extreme events, such as windstorm and flood, are likely to be more important than changes in the average climate.  MICE seeks to identify the likely changes in the occurrence of extremes of rainfall, temperature and windstorm in Europe due to global warming, using information from climate models as a basis, and to study the impacts of these changes for selected impact categories: agriculture (Mediterranean drought), commercial forestry and natural forest ecosystems (windstorm, flood and fire), energy use (temperature extremes), tourism (heat stress in the Mediterranean, changes in the snow pack) and civil protection/insurance (windstorm and flood).  Throughout the project, a continuing dialogue with stakeholders and end-users will be maintained.

Scientific objectives and approach

The information on future changes in extreme events will be taken from climate models.  The first objective is therefore to evaluate the ability of such models to successfully reproduce the occurrence of extremes at the required spatial and temporal scales.  This will be done by comparison with observations (station and gridded).  Second, the model output will be analysed with respect to future changes in the occurrence of extremes.  Statistical analyses will determine changes in (a) the return periods of extremes, (b) the joint probability of extremes (combinations of damaging events such as windstorm followed by heavy rain), (c) the sequential behaviour of extremes (whether events are well-separated or clustered) and (d) the spatial patterns of extreme event occurrence across Europe.  The range of uncertainty in model predictions will be explored by analysing changes in model experiments with different spatial resolutions and forcing scenarios.  The third objective is to determine the impacts of the predicted changes in extremes occurrence on selected activity sectors.  For some activities, good quantitative impacts models already exist and will be utilized (e.g., forest fire and windthrow models).  For others, such as energy use and agriculture, the relationships with climate are well understood, and models exist, but may have to be adapted for the particular case of extremes.  For categories such as tourism, models exist only for the physical part of the system, e.g., modelling snow depth, such that in addition an expert-judgement-based approach will be adopted.  

Expected impacts

MICE will develop techniques to analyse changes in the occurrence of extreme events in climate models due to global warming, taking into account the uncertainties inherent in model predictions.  These changes will be used, together with a suite of impacts models to be developed during the project, to study the implications for impacts categories ranging from natural forest ecosystems through to tourism.  End-users will provide advice throughout the duration of MICE, and will be informed of the results through a number of impact-specific and general workshops to be held in the final year, and through a summary of the final report dedicated specifically to their needs.  MICE will provide end-users with a suite of techniques with which to study changes in climate extremes, and the potential impacts of these changes.  These tools can be used to explore sensitivities and vulnerabilities to such changes in sectors as diverse as forestry and tourism.

Break out group reports

WP 1 and 2:

Rapporteur: Daniela Jacob

Simulations

It has been confirmed that all runs mentioned in the proposal tables will be carried out

ECHAM4.5/T106 will be used instead of ECHAM5

All GCMs will use monthly data for aerosols, SST and sea ice distribution from the Hadley Center coupled model 

Regional model domains

Maximum overlap of all domains is planned

7 models (6 + KNMI without Prudence funding) include the Baltic Sea catchment( ( WP3) – 2 include the Med- catchment. All cover the Rhine catchment (( WP3)

( suggestion: Please send your domains to Ole for further discussion(homepage)
Input data to drive the regional models

All driving data will come from the Hadley center global atmosphere model on a 6 hourly time interval. The prognostic variables in the atmosphere and the surface fields are available on 150 km horizontal resolution only within the boundary zone of the Hadley center regional model. These data have been used to carry out the RCM runs at the Hadley center. Atmospheric data outside the boundary zone are available on 300 km (every other grid point without smoothing), surface fields on 150 km. A list of archived data is circulating (( Ole on homepage), the tapes with the data will be send around.

The aerosol forcing coming from the driving model will be include in the regional models following their own possibilities (eg albedo changes)


( suggestion: Email discussion to identify and homogenize the treatment of aerosols, SST and sea-ice (in Baltic Sea) and the interpolation of Theta_l, 
Output data from regional model simulations

A proposed list from the Hadley center RCM is circulating to define the need from the impact modeling communities (( Ole on homepage). This should cover variable as well as time interval. It needs to be define before the runs will be started. Data from all GCM runs are also available for impact studies.

Analyses of results

Each group will analyze their model runs according to a common strategy on a precisely defined CRU grid in the file format ieee-Binary files in service format (as in MERCURE)

At first the inter-comparison follows the MERCURE strategy for surface fields (( Ole homepage) budgets

In addition the following fields will be saved on a monthly basis: 


Top of atmosphere: OLR and shortwave radiation, Temp at 50 hPa, Geopot at 500 hPa, Temp at 850 hPa, clear sky radiation (solar and longwave)


( suggestion: Email discussion: How should we analyze the variability within a month? Which addition fields need to be stored?  ( homepage

Pilot study to link RCM results to impact model

All RCM groups have or will soon finalize a 15 years long run using ERA15 data as driving fields for 1979 to 1993. A validation against observation is or will be done in each group.

These data will be given to Tim Carter and others to test the link between RCM output and the impact models as well as to test the performance of the impact models for today’s climate conditions  


( suggestion: discuss data transfer with Ole 


WP 3, 4 and 5:

Rapporteur: René Laprise

Data needs and delivery schedule to impact community:

 
The DoW says that data should be fully available at month 24.

 
It is desirable to have some sample data before, in order to test software and ascertain that the "right" data is saved/used.

Domain:

  
AGCM data should be available at their full resolution (e.g. 150 km) for the whole of Europe, including Scandinavia and southern Mediterranean regions.

  
50-km RCMs' domain should "ideally" also cover Scandinavia and southern Mediterranean regions, keeping in mind that the safe region is smaller than the computational domain (some edge effects extend beyond the sponge zone).

Frequency and format of data archival:

   For low time resolution (e.g. monthly):

Distribute from a common site (e.g. DMI)

Individual model data interpolated onto a common grid

Simple UNIX-compressed ASCII-type format

   For high time resolution (e.g. 6-hourly or daily):

Available from original centre where data was produced

Available on original model grid (to avoid unphysical results of interpolation)

Native (packed) format, with unpacking software made available to users

Question: Are AGCMs' data as frequently archived as RCMs' ones?

A wish was expressed for a common data interchange and basic certification of data, much in the way of PIRCS at Iowa State University and AMIP at Lawrence Livermore National Laboratories.

Would it be possible to archive specialised fields from AGCMs and RCMs, e.g. "Biological" potential evapo-transpiration could be saved as a time integral, cumulative quantity. The alternative is to calculate snap-shot samples of this quantity diagnostically, from the high time resolution archived fields.

Biological/ecological/hydrological modellers need to know the precise CO2(t) concentration corresponding to the equivalent GHG scenario used in climate models simulations.

A discussion was initiated amongst impact scientists about the relative merits of two alternative approaches to physical modelling, depending upon what is used for recent past (current, 1xCO2) climate: either 1960-1990 model simulations or observations for the same period. Similarly the altered climate may be taken in one of two ways: either 2070-2100 model simulations directly or observations of 1960-1990 modified by the DELTA from model simulation between 2070-2100 and 1960-1990.

Model data are available at high time resolution (e.g. daily) while observations are only available as monthly means for some fields. Impact models have often been calibrated (tuned) on observations, and they are sometimes extremely sensitive to even minute variations of environmental parameters.

There is no unique way to apply the DELTA approach: for temperature the DELTA can be added, while for precipitation it may be preferable to multiply observations by the ratio of the model differences. Shouldn't the changes in variability also be taken into account? This is not trivial for non-Gaussian fields.

WP 6:

Rapporteur: Kirsten Halsnæs

In accordance with the description of WP6, the participants from SMASH-CIRED and Risø (contractors 14 and 19) decided on the approach and work plan for the coming 9 months outlined below.

The main activity under WP6 in the given period of time will be the development of an operational approach for the work under WP 6. The output of this process will be a work report providing a discussion of the climate and physical impact information that is required for economic and policy analysis at the national and regional sector level (deliverable D6A1).  

The following issues will be included:

· Identification of key issues to be addressed 

· Development of a framework for translating physical impacts into damages (main responsibility of contractor 19)

· Development of a framework for assessing the socio-economic impacts of the damages at the national and regional level (main responsibility of contractor 14)

· Identification of possible case-studies, e.g. assessment of impacts on demographic trends, sector specific impacts such as interrelations between wind power and hydropower in the energy sector, and changes in agricultural productivity.

· Assessment of scenarios that can be used to represent socio-economic development trends in Europe as a basis for climate change policy analysis.

· Assessment of the information needed from the other PRUDENCE participants for the development of a comprehensive list of indicators for the assessment of the socio-economic aspects of climate change impacts at the regional level

The participants from SMASH-CIRED and Risø plan a meeting in May 2002 to co-ordinate the efforts and prepare the work report D6A1 to be submitted to the project group.

Data group:

Rapporteur: Ole B. Christensen

A list was compiled for impact group data needs for DAILY data, except ETH, GKSS, and DLR:

Required fields:

· T_2m (K) 

· Precipitation (mm/day) 

· Total cloudiness (Fraction) 

· Evapotranspiration (mm/day) 

· Snow water equivalent (mm) 

· Total runoff (mm/d) 

· Soil moisture (mm) 

· Surface pressure (hPa) 

· MSLP (hPa) 

· T_2m_max (K) 

· T_2m_min (K) 

· 10-m wind speed (m/s) 

· 10-m daily max wind speed (m/s) 

· Sea ice thickness (m) 

· 2m specific humidity (kg/kg) 

· Net and downward SW and LW radiation (W/m2) (positive downwards)

Optional fields:

· 2m relative humidity (Fraction) 

· Potential evaporation (mm/d) 

These data should be delivered on the native RCM grid.

Practicalities:

The present preliminary plans, as of today, with possible future corrections:

· Monthly mean data of various kinds will be available for ftp from the web site at the DMI. They will be interpolated to the CRU 0.5x0.5 degree grid. It remains to be decided which fields are needed.

· Daily data have been counted to 19-21 as listed above. A 30-y experiment will give a volume of the order of 10GB for this kind of data.

· Either locally or at the DMI, there will be equipment to burn DVD's (2 per data set) in netCDF format with data descriptors making the data importable into e.g. Grads. Note that it was agreed in this meeting, which followed the WP3-5 meeting summarized above, to deliver data in netCDF format and not in compressed ASCII.

· I have checked a netCDF file we have here, and a rough estimate of 19 fields in 110x104 resolution is 9.393.144.760 bytes, i.e., 8.75 GB. This is actually a tiny bit more than two DVDs; any reaction to possibly compressing the data, i.e., deliver .nc.gz or .nc.zip ?

Outstanding issues:

· NetCDF may follow several standards (COARDS etc.).We need to agree on one. I (OBC) will try to collect relevant information. 

· Will some groups have to enlarge their domains in order to accommodate the impacts groups? At present the DMI/SMHI domain plus an alternative has been posted on the PRUDENCE www site.

· Which fields should be stored as monthly means for impact model use (CRU grid)? 

· There are several options for data format wrt. monthly means:

· DMI stores the data in several formats for ftp (NetCDF, compressed ASCII, ...) 

· We install on-the-fly filters that will convert things to a number of formats 

· We supply conversion routines (fortran? ) to the users 

Outlook:

The break-out groups identified a number of outstanding issues and proposed ways to deal with most them. The PRUDENCE home page established and maintained by the project manager Ole B. Christensen will serve as a vehicle to keep the dialog between the partners up to date. The home page URL is http://www.dmi.dk/f+u/klima/prudence/index.html. The reports from the break-out sessions will at this stage serve as a set of working documents for the co-ordinator as well as the WP leaders during the next three to six month. Before the summer period, it is important that all the outstanding issues are taken care of, and the co-ordinator and the project manager will monitor them. In collaboration with the WP leaders decisions will be made on how to proceed, and these decisions will be made available via the Newsletter and the PRUDENCE homepage to the entire consortium.

The co-ordinator informed the participant that a brief summary of the scientific meeting would possibly be accepted for publication in the journal EOS, Transactions, American Geophysical Union. This was based on discussions with one of the editors of the journal. This summary is also provided in this volume.

Next meetings:

A considerable effort was made to identify possible plenary progress meetings for the following years. It was agreed to have the second PRUDENCE meeting held back-to-back with the SECOND ICTP CONFERENCE ON DETECTION AND MODELING OF REGIONAL CLIMATE CHANGE, organised by: F. Giorgi and R. Jones 

(see http://www.ictp.trieste.it/www_users/calendar/cal2002.html) 

taking place 30 September - 4 October, 2002, at ICTP in Trieste, Italy. The ICTP is a full partner of the PRUDENCE consortium. It was agreed by the organisers to have the last 2.5 days of the conference dedicated to PRUDENCE, with 4 October completely dedicated to technical and management-related issues, with an option to use part of 5 October as well. Likewise, business meetings can be arranged in parallel with the scientific presentations as well as during evenings. The program of the conference would be set up in a way such that a smooth transition from the general theme to specific PRUDENCE presentations will be natural. Besides, it is expected that many of the regional climate modellers and several of the impact modellers within PRUDENCE would like to be present during the entire conference.

Two years from now a larger PRUDENCE meeting is envisaged. By then many results from the project should be ready or in the pipeline. Thus, a first scientific assessment of the research results obtained can be made. Prof. Martin Beniston (also a member of the PRUDENCE consortium) has regularly arranged workshops in Wengen, Switzerland with climate related topics 

(see e.g. http://www.unifr.ch/geoscience/geographie/EVENTS/Wengen/02/Wengen2002.html). He proposed to host the 3rd PRUDENCE meeting in 2003 in Wengen and to keep the meeting open to external participants as it has also been the case for this kick-off meeting. It was agreed to follow that idea, and to aim for a full one-week (5-days) PRUDENCE workshop in September 2003, at Hotel Regina, Wengen, Switzerland.

The final PRUDENCE meeting was addressed very loosely. Prof. Manuel Castro will investigate the possibility to host the meeting in Toledo, Spain 3–4 months prior to the end of the project, so that some time to adjust the project will remain after that.

Workshop Agenda 

Sunday 2 December

20.30
Icebreaker.

The Danish Climate Centre are pleased to invite PRUDENCE participants to a small informal gathering at the Comwell Helsingør conference centre, offering a glass of wine, a beer or soft drinks.

Monday 3 December

9.00
Welcome                                                                Jens Hesselbjerg Christensen

Introducing PRUDENCE participation

Regional information from climate models

     (chair: Michel Déqué)
9.15
Emerging patterns of simulated regional climate changes for the 21st century: Regional information from coupled OAGCMs


(Filippo Giorgi, ICTP)
9.45
Regional information from high-resolution atmospheric global climate modelling


(Richard Jones, Hadley Centre)

10.15
Regional climate models: The nesting approach


(Jens Hesselbjerg Christensen, DMI)

10.45 Coffee break

Summary of modelling activities by partners

  (chair: Franco Molteni)

11.00 
Regional climate and climate change modelling over Scandinavia

(Ole Bøssing Christensen & Jens Hesselbjerg Christensen, DMI)
11.15 MPI-Modeling activities related to Prudence, WP1

(Daniela Jacob, MPIM)

11.30 European impact of an IPCC-B2 scenario simulated by a global variable resolution model.

(Michel Déqué, Météo France)

11.50 European Climate Change: Model Experiments and Initial Results

(Dave Rowell et al., Hadley Centre)

12.10   Physical processes affecting the seasonal and inter-annual variations of the European water cycle.     



          (Vidale et al., ETH)
12.25 
Lunch

Summary of modelling activities continued  

 (chair: Dietrich Heimann)

13.30   ICTP and CINECA activities for PRUDENCE

(Filippo Giorgi, ICTP & Susanna Corti, CINECA)

13.50
PRUDENCE-related regional climate modelling at the SMHI/Rossby Centre

(Rummukainen et al., SMHI)

14.05 Contributions to PRUDENCE by UniCM

(Manuel Castro & Alberto Arribas, UniCM)
Non PRUDENCE presentations


                      (chair: Eigil Kaas)

14.20 Results from a Big-Brother Little-Brother Experiment

(Daniel Caya, UQAM, Canada)

14.35
KNMI activities related to PRUDENCE

(Aad van Ulden, KNMI)

14.50   Intensive precipitation as simulated in a high resolution GCM model

(Wilhelm May, DMI)

15.05   Summary of report submitted to WGNE/WGCM by the RCM panel
(Rene Laprise, UQAM, Canada)

15.20 
Coffee break

Break out sessions

15.35  Defining break out task groups

WP1 + WP2




Headed by: Hadley and MPI

WP3 + WP4 + WP5



Headed by: SMHI, DIAS, UniReading

WP6





Headed by: Risø

15.40 
The groups will meet in separate rooms with separate agendas (to be established from the leading PI, see ‘3.2 List of work packages’ in DoW). The overall objective will be to identify gaps in information flow and data needs, and identify how these can be amended.

Reference persons for cross WP issues must be identified.

17.00 
Meeting adjourn

18.45 Steering committee meeting 

Jens H. Christensen

Ole B. Christensen

Daniela Jacob

Richard Jones

Markku Rummukainen

Filippo Giorgi

Jørgen E. Olesen

Kirsten Halsnæs

Tim Carter

Jean Palutikof*
20.00  
PRUDENCE external advisory board meeting


Steering committee members


Jean Palutikof*; for MICE (EU project)


Torben Schmith; for STARDEX (EU project)


Gunner Hovsenius; for Elsforsk (Sweden)


Jean-Yves Caneill; for Électricité de France (France)


Axel Michaelowa; for Hamburg Institute of International Economics (Germany)


Trond Iversen (substituted by Jan Erik Haugen); for RegClim (Norway)


Manfred Lange; for University of Münster


Gerhard Berz (absent); for Munich Re (Germany)


Ib Troen; for DG-XII

* Here representing either PRUDENCE and/or MICE activities

Tuesday 4 December

Bridging the gaps; plenary session       
  (chair: Jens Hesselbjerg Christensen)

9.00 
Reports from break out sessions and general discussion

10.30 
Coffee break
Climate change scenarios


    (chair: Maria Ines Minguez-Tudela)

10.45 
Developing and applying scenarios

(Timothy Carter, FEI)

11.15 
Assessing damages: Is 2% of GDP losses a relevant information?

 (Jean-Charles Hourcade & Philippe Ambrosi, SMASH CIRED)

11.45 
Regional Climate Change Impacts in the EU Socio-economic Issues and Policy Implications
(Kirsten Halsnæs, Risø)
12.15 
Lunch

Introducing PRUDENCE participation II

Summary of impacts modelling



     (chair: Martin Sykes)

13.30 Assessing the uncertainties in Impact-relevant changes in climate and weather:
seasonal means and daily extremes in Europe

(Kirsti Jylhä & Heikki Tuomenvirta, FMI)
13.45 
Assessing Climate-related uncertainties in Future Natural Resource Potential in Europe  



    (Timothy Carter and Stefan Fronzek, FEI)
14.00 
Uncertainties of impact assessments 
(Maria Ines Minguez-Tudela et al., UniPM)

14.15 DIAS contribution to PRUDENCE

(Jørgen E. Olesen et al., DIAS)

15.00 
Coffee break

Break out sessions

15.15 Discussion of further needs for developments in the task groups.

A new task group dealing with data exchange formats should meet.

Summaries continued




         (chair: Tim Carter)

16.00 
Shifts in extreme climatic events and implications for severe impacts

      (Martin Beniston & Stephane Goyette, UniFribourg) 

16.15 
Modelling activities at GKSS

(Burkhardt Rockel & Katja Woth, GKSS)
16.30 
Modelling climate impacts on forest landscapes and ecosystem processes using the LPJ modelling framework.    (Martin T. Sykes & Pablo Morales, UniLund)

16.45 
Climate Extremes in the Mediterranean in a Warmer World

(Jean Palutikof, CRU)

17.00 
ETH

17.15 
MPI-Modeling activities related to Prudence, WP3

(Daniela Jacob, MPIM)

17.30 
Modeling climate change impacts on hydrology at SMHI/Rossby Centre: a starting point for PRUDENCE   

          (Phil Graham et al., SMHI)
Non PRUDENCE presentation

17.45
PIRCS (Project to Intercompare Regional Climate Models)

(Ray Arritt, Iowa State University, USA)

18.00
Meeting adjourn

19.00
Prudence dinner

Wednesday 5 December

Presenting PRUDENCE plenary session              (chair: Ole Bøssing Christensen)

9.00
Presenting PRUDENCE. Given the high profile of PRUDENCE, we need to define efficient means and procedures to communicate within the project and our findings to the public. A first attempt of the PRUDENCE home page will be presented. 


Reports from break out sessions and general discussion.

10.15
Coffee break
Statistical/dynamical down scaling



   (chair: Jean Palutikof)

10.30
Introducing Integrated Regional Impact Studies (IRIS)

(Manfred Lange, invited speaker)

11.15
Statistical-dynamical methods in regional climate assessments
(Dietrich Heimann & Maria José Costa Zemsch, DLR)

12.00 
On the concept of weather generators

(Jørgen E. Olesen, DIAS)

12.30 
Lunch

Wrapping up

13.30 
From here to the annual report - practical matters, outstanding issues.

Stimulating inter-institutional and interdisciplinary work. Identifying possible scientific presentations, papers, etc.

General discussion continued

End of meeting







































































- 1 -


