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INTRODUCTION
This report provides a comprehensive review of the presentations, discussions and outcomes of the 4th workshop of the international ACRE initiative.

The 4th ACRE Workshop brought together the ACRE community and its partners to discuss the results of activities in the three interlinked areas that define the initiative: data, reanalyses, and user needs.  It provided a venue for assessing ACRE’s progress in the efficient use of the products it is both producing and facilitating with its international partners.
This meeting was held in conjunction with two new European Commission Seventh Framework Programme (FP7) projects using historical data and reanalyses:  European Reanalysis and Observations for Monitoring (EURO4M) and European Re-Analysis of global CLIMate observations (ERA-CLIM) plus the UK Arts and Humanities Research Council (AHRC) Historic Weather  Network project, the European Environment Agency (EEA) and WMO Data Rescue (DARE).  Overall, this meeting served to forge strong and closer linkages amongst ACRE, ERA-CLIM, EURO4M, Historic Weather, the EEA and WMO DARE, and also exposed these projects/bodies to the wider ACRE community that brings together climate scientists, social scientists, the humanities community, educators and policy makers.
The workshop also showcased ACRE’s ongoing developments in the areas of citizen science, massive-scale data handling and web-based open platform capabilities, state-of-the-art high-resolution visualizations of data, metadata, data images and reanalyses products. The successful development of this technology is crucial to making the full impact of the output and outreach from the international ACRE initiative as user friendly, tailored and shaped as possible.
The fourth ACRE workshop would not have been possible without a great deal of help, support and finances.  The Workshop would like to thank the US Global Climate Observing System Program at NOAA's National Climatic Data Center, EURO4M, ERA-CLIM, Historic Weather, and of course KNMI for their funding and/or logistical support.  This was all superbly administered locally by Karin van der Schaft, who also facilitated arrangements for workshop travel, accommodation and subsistence for participants.

I must also thank my co-convenors Gil Compo and Albert Klein Tank, all of the session chairs and all of the workshop participants, and the Royal Netherlands Meteorological Institute (KNMI) for making this Workshop possible and the great success that it was.
PREVIOUS ACRE WORKSHOPS AND MEETINGS 

(http://www.met-acre.org/meetings-and-workshops-1)

1st ACRE Workshop: Reanalyses Data, Historical Reanalyses & Climate Applications 
(MeteoSwiss, Zurich, Switzerland 23- 25 June 2008)

2nd ACRE Workshop: Shaping an ongoing road map for ACRE 
(O’Reilly’s Rainforest Retreat, Lamington National Park, Queensland, Australia, 
1-3 April, 2009)

ACRE Working Group 1: Data and Data Visualisation planning meeting, 
(Bologna, Italy, 27-29 May 2009)

ACRE Data and Data Visualisation meeting 
(Met Office, Exeter, UK, 15-17 September 2009)

3rd ACRE Workshop: Reanalysis and Applications 
(Linked to the US Workshop on the evaluation of recent reanalyses and steps towards an integrated Earth System Analysis) 
(Baltimore Sheraton Inner Harbour, Baltimore, USA, 3-5 November 2010)

4th ACRE WORKSHOP & REPORT SPONSORS
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MEETING PHOTOGRAPHS
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	Rob Allan (International ACRE Initiative)
	Sylvie Jourdain (Météo-France)
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	Gil Compo (NOAA ESRL/CIRES, CDC, US)
	Roger Stone (USQ, Australia)
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	Albert Klein Tank (KNMI), Rob Allan & Aryan van Engelen (KNMI)
	Dick Dee (ECMWF)


Day 1 – 21st September
DATA

Chairs – Albert Klein Tank, Aryan van Engelen, Gil Compo
The 4th ACRE Workshop opened with a day of presentations on the first major element of the Initiative: to undertake and facilitate the recovery, imaging, digitisation and archiving of global historical surface terrestrial and marine weather observations over the last 200-250 years.
Presentations covered efforts under the broad international umbrella of ACRE, through to the various regional ACRE foci which are developing a wide range of regional data activities in areas of the globe with currently poor, relatively sparse or difficult to obtain observational coverage.  A series of papers by representatives of US, UK, Dutch, German and French National Meteorological Services and institutions, including an effort with major funding from a philanthropic source and an overview of IEDRO’s funding experiences, completed the scope of data presentations. Reports on the status and activities of ACRE WG 1 and WG 5 plus a specific report from the data WG 1 of both the EC FP7 EURO4M and ERA-CLIM projects were also made.
.
	ACRE & ACRE WG 1 Report: Data Rescue
Rob Allan (ACRE, UK)

	ACRE Chile: Chile and the South-east Pacific Ocean 
Clive Wilkinson (RECLAIM/CRU, UEA, UK) & Jorge Guzman (SPRI/ACRE Chile)

	ACRE Pacific
Drew Lorrey (NIWA, New Zealand)

	ACRE India, ACRE Africa & ACRE China 
Rob Allan (ACRE, UK)

	ACRE SE Asia 
Fiona Williamson (UEA, UK)

	ACRE WG 5 Report: Non-instrumental and Documentary Data 
Dennis Wheeler (Sunderland University, UK)

	Digitization and analysis of national and overseas historical climate records in the Netherlands 
Theo Brandsma (KNMI, Netherlands)

	The Surface Temperature Initiative: Building a Land Surface Temperature Program for the 21st Century 
Kate Willett, (Met Office Hadley Centre, Exeter, UK)

	Citizen Science: Old Weather 
Philip Brohan (ACRE & Met Office Hadley Centre, UK)

	The International Environmental Data Rescue Organisation (IEDRO) 
Tom Ross (IEDRO, US)

	International Surface Pressure Databank (ISPD) 
Russ Vose (NOAA NCDC, US)

	Data Support for Climate Research from NCAR 
Steve Worley (NCAR/UCAR, US)

	International Comprehensive Ocean-Atmosphere Data Set (ICOADS) 
Scott Woodruff (NOAA ESRL, US)

	German initiative: Rescue of world-wide historical climate data 
Birger Tinz (DWD, Germany)

	AAA project : French historical climate and weather observations rescue co-funded by  BNP Paribas Foundation
Sylvie Jourdain (Météo-France)

	EURO4M & ERA-CLIM WG1 side meetings and report to ACRE 
Phil Jones (CRU, UEA, UK) & Stefan Bronnimann (University of Bern, Switzerland)

	Rescue of Historical US Marine Data in Support of Marine Ecology 
Catherine Marzin (NOAA Marine Sanctuaries, US)

	IEDRO data rescue funding experiences 
Penny Paugh (IEDRO, US)


Day 2 – 22nd September
REANALYSES

Chairs – Philip Brohan, Russ Vose, Ben Giese

On Day 2, the Workshop focused on historical reanalyses that use, or will ultimately use, the type of data discussed on Day 1, and it finished with presentations on some of the uses of the data and reanalyses products.  A number of reanalyses were presented, ranging from the current ACRE-facilitated 20CR, planned SIRCA, and developing OARCA to the EU FP7 funded EURO4M and ERA-CLIM projects. The potential for downscaling 20CR using the PRECIS model was also highlighted in a presentation on the 1894 flooding of the Thames. 

Discussions on user engagements and linkages took up the latter part of the day, and these were interspersed with talks on web-based tools to access and manipulate reanalyses output. As ACRE is embracing the development of technologies in massive-scale data handling and web-based, state-of-the-art, high-resolution visualisations, a presentation was made on the Met Office-UK Technology Strategy Board-IBM (MO-TSB-IBM) Open Platform on which all of the output from ACRE and its partners (historical surface weather data and the 20CR output) will be showcased. It is hoped that this Open Platform will provide the vehicle for making the huge amounts of reanalysis output created by 20CR, and future longer historical reanalyses (such as SIRCA and OARCA), easily and freely accessible and available to all users.  Important reports on the status and activities of ACRE WG 2, WG 3 and WG 4 were also made.

	ACRE-facilitated 20CR and the Sparse Input Reanalysis for Climate Applications (SIRCA)
Gil Compo (NOAA ESRL/CIRES, CDC, US)

	ACRE WG 3 Report: Verification and Validation 
Gil Compo (NOAA ESRL/CIRES, CDC, US)

	Developing Ocean-Atmosphere Reanalyses for Climate Applications (OARCA)
Ben Giese (TAMU, US) and Gil Compo (NOAA ESRL/CIRES, CDC, US)

	ERA-CLIM
Dick Dee (ECMWF, UK)

	Reanalysis of surface observations in ERA-CLIM 
Hans Hersbach (ECMWF, UK)

	Data quality feedback information from reanalysis 
Paul Poli (ECMWF, UK)

	EURO4M
Albert Klein Tank (KNMI, Netherlands


DOWNSCALING
	ACRE WG 2 Report: Downscaling and PRECIS 1894 Thames Flooding Study
David Hein (Met Office, UK)

	Paleoclimate Tracers 
Kei  Yoshimura (AORI, University of Tokyo, Japan)


USERS AND LINKAGES
	ACRE WG 4 Report: User Requirements and Applications 
Roger Stone (USQ, Australia)

	Web tools 
Gil Compo (NOAA ESRL/CIRES, US)

	MO-TSB-IBM Open Platform & ACRE 
David Hein (Met Office, UK)

	20CR Storminess 
Gregor Leckebusch (University of Birmingham, UK)

	Trends and variability of extra-tropical cyclone activity in the ensemble of Twentieth Century Reanalysis 
Xiaolan Wang (Environment Canada)

	Extra-tropical storminess in the 20th Century
Russ Vose (NOAA NCDC, US)

	Stochastic Processes 
Prashant Sardeshmukh (NOAA ESRL/CIRES, CDC, US)

	Climate Explorer Demo 
Gert-Jan Van Oldenburgh (KNMI, Netherlands)

	International Centre for Earth Simulation (ICES) 
Bob Bishop (ICES Foundation, Switzerland

	The HMS Plover Project 
Kevin Wood (NOAA/PMEL, US)


Day 3 – 23rd September
USERS AND LINKAGES
Chairs – Roger Stone, Lorna Hughes, Scott Woodruff
The final Day 3 presentations completed the wide ranging overview of the various uses being made of ACRE linkages and output, plus the scope of outreach from the initiative.  The latest activities of several regional projects linked to ACRE, and a number of international efforts with bearing on ACRE and 20CR, were presented.  Examples of outreach to the UK National Maritime Museum, European-Australian funding potentials and a wide range of experiences from the European Environment Agency (EEA), the EC FP7 EURO4M and the CCI/CLIVAR/JCOMM Expert Team on Climate Change Detection and Indices (ETCCDI) were presented and discussed.
A project under a consortium led by the Centre for World Environmental History (CWEH), University of Sussex that will establish a major part of the ACRE India regional data focus was detailed, and a final report on the Historic Weather, project was presented and its linkages into ACRE WG 5 endorsed.
	ENSO, SPCZ and TCs 
Drew Lorrey (NIWA, New Zealand)

	CCl/CLIVAR/JCOMM Expert Team on Climate Change Detection and Indices (ETCCDI) 
Albert Klein Tank (KNMI, Netherlands)

	EURO4M Climate Information Bulletins 
Ge Verver (KNMI, Netherlands)

	The SEARCH Project 
David Karoly (University of Melbourne, Australia)

	Collaborating with the research powerhouse of the Southern Hemisphere: Australia 
Rado Faletic (FEAST, Australia)

	UK National Maritime Museum (NMM) 
Fiona Romeo (NMM, UK)

	Climate data used for EEA assessments 
Blaz Kurnik (EEA)

	A global dataset of the self-calibrating Palmer Drought Severity Index 
Gerard van der Schrier (KNMI, Netherlands), Phil Jones (CRU, UEA, UK) and Keith Briffa (CRU, UEA, UK)

	The ARCdoc project 
Catharine Ward (Sunderland University, UK)

	The International Best Track Archive for Climate Stewardship (IBTrACS) 
Russ Vose (NOAA NCDC, US)

	The Development of an Enhanced Tropical Cyclone Tracks Database for the Southwest Pacific from 1840-2009 
Howard Diamond (US GCOS Office & WDCM, US)

	The SPHERE project 
Clive Wilkinson (RECLAIM/CRU, UEA, UK)

	Met Office Hazard Centre 
Paul Davies (Met Office, UK)

	Centre for World Environmental History (CWEH) 
Vinita Damodaran (CWEH, Sussex University, UK)


	Historic Weather   e-Research approaches to historic weather data: sources, collaborations and methodologies for researching environmental change, side event meeting report to ACRE 
Lorna Hughes (University of Wales Chair in Digital Collections, National Library of Wales, UK)


DISCUSSION 

Chairs:  Rob Allan, Gil Compo, Albert Klein Tank
The final discussion session of the Workshop focused on thoughts about the progress and sustainability of ACRE, and divided along the following themes:
· The ubiquitous question of ACRE funding was raised – the need is for a sustainable funding source that will fully support the complete end to end connections in the initiative 

· The scope of ACRE is expanding, from efforts to extract weather and/or climate information from say Welsh ballads to the use of ACRE-facilitated historical reanalysis products to improve a farmer’s life in Africa or the management of drought

· That ACRE-facilitated historical reanalysis products provide a new and longer database with which to analyse and understand the nature and characteristics of global extreme events 
· ACRE WG4 (http://www.met-acre.org/wg4-user-requirements-and-applications) has the potential to showcase ACRE value for applications, and this should be pursued vigorously
· It was felt that the ACRE community can be encouraged by progress in the reanalyses it facilitates, and in reanalysis leading to more data rescue work, but that we need to continue to quantify how observations improve reanalyses and to demonstrate the impact on the reanalyses as a result of the improved database of observations from both marine and terrestrial sources
· Marketing:

· demonstrate to users the value of ACRE’s activities
· state the value on front page of ACRE website and then link to evidence
· ask other programs/projects to promote ACRE 

· ACRE should display or point to examples of changes in reanalyses output fields when observational data is sparse, of poor quality, or missing
· how improved observation density helps in reanalysis to show its value
· data denial experiment for a specific case and some national examples
· showcase a few examples of ACRE-facilitated 20CR output with and without IBTrACS data assimilated
· Exposure of ACRE and its activities to other nations
· continue to move around the workshop location to increase participation from other countries
· hold a Southern Hemisphere meeting soon – increases ACRE involvement internationally 

· develop regional foci meetings under ACRE Pacific, ACRE India, ACRE Africa and ACRE China: There is an ACRE Special Session (http://www.colloque.ird.fr/icshmo-2012/popup/abstract_sessions.html#item16) at the 10th International Conference on Southern Hemisphere Meteorology and Oceanography: Changing southern climates (10ICSHMO) to be held in Noumea, New Caledonia, from the 23rd - 27th of April 2012 (http://www.colloque.ird.fr/icshmo-2012/).
· Investigate with the Commission for Climatology within WMO, task team – ask about a formal ACRE representative

· Phasing out of classical stations and replacement with automatic stations
· Should classic observations be continued? 
· Needs GCOS monitoring principles fully followed – need the parallel operation of manned and automatic stations for at least 2 years to determine biases and transfer functions 
· Keep the continuity 
· Automated stations are not maintained and the expertise of observers is lost  

· Reanalysis does not replace observational networks and ground stations are crucial. 

· Need more climate quality observations 
· Highest quality possible with calibrated standards even if fewer observations
· Recovery of observations – and learning about documentary and instrumental records – discoverable, exchangeable - concerns about long-term viability of priority 

· GIS project to help coordinate status of observations via IEDRO 

· Online journal and portal on geophysical data being launched by the Royal Meteorological Society with Wiley-Blackwell publishing – to be started early next year
· General consensus of encouragement by ACRE success – a lot more data, tools for sharing, plus importance of results 
· Expansion of ACRE community to include historians, social sciences and humanities recognised 

· Preserve valuable links on ACRE site: Howard Diamond volunteered to help collate links, and they are provide in the Report below
· Encouragement at ACRE’s continuing recovery of national and international collections of meteorological and oceanographic observations freely shared with all – supporting WMO Resolution 40 and Resolution 25 for hydrographic data.  
· ACRE linked into the new Group on Earth Observations (GEO) Plan 

· Report that the Historic Weather project has been formally linked into ACRE WG 5
· Link to subsurface data – ACRE to contact US NODC about coordinating the recovery and digitisation of long records of oceanic data – via the international GODAR project and the US NODC’s World Ocean Database: http://www.nodc.noaa.gov/General/NODC-dataexch/NODC-godar.html
WORKSHOP POSTERS:
	Recovery of Portuguese atmospheric historical data for ERA-CLIM 
Maria Antónia Valente 1, Ricardo Trigo 1, Pedro Gomes 2, Pedro Nogueira 2, Anabela Simões 2, Lena Cordeiro 1
1 – Instituto Dom Luiz – Rua da Escola Politécnica, 58, 1250-102 Lisboa, Portugal, (mavalente@fc.ul.pt)
2 – Fundação da Faculdade de Ciências da Universidade de Lisboa, Portugal 

	Reconstructing historical weather and climate changes for Scotland 
Alastair G Dawson, Aberdeen Institute for Coastal Science and Management, School of Geosciences, University of Aberdeen, Scotland  and Edward Hanna, Department of Geography, University of Sheffield, Sheffield, UK 
ECA&D: European Climate Assessment and Dataset
Elsie van den Besselaar, Gerard van der Schrier, Albert Klein Tank, Aryan van Engelen, Conny Schiks and Robert Leander, Royal Netherlands Meteorological Institute (KNMI), Netherlands
Forgotten Not Lost: Old Weather and the New Climate of the Arctic
Nancy N Soreide1,  Chris Lintott2, Igor Smolyar3, Kevin R Wood4, Philip Brohan5 and James E Overland1
1 – NOAA Pacific Marine Environmental Laboratory (PMEL), USA
2 - Director of Citizen Science at the Adler Planetarium, USA

3 - NOAA National Oceanographic Data Center (NODC), USA
4 - Joint Institute for the Study of the Atmosphere and Ocean (JISAO), USA
5 - Met Office Hadley Centre, Exeter, UK
Vanishing  Sea Ice along the Chukchi Coast 1919-2011
Vivian R Underhill1 and Kevin R Wood2  

1 -  University of Colorado, Environmental Sciences Department, USA (vivian.underhill@colorado.edu)
2 - Joint Institute for the Study of the Atmosphere and Ocean (JISAO), USA

El Niño-Southern Oscillation Influence on the Dust Storm Activity in Australia: Can the Past Provide an Insight into the Future?
Christa Pudmenzky1, Roger Stone1, Harry Butler1, Rob Allan2

1 -  Australian Centre for Sustainable Catchments, University of Southern Queensland, Australia
2 – Met Office Hadley Centre, Exeter, UK 

	


WEB SITES NOTED AT THE 4TH ACRE CONFERENCE
	20th Century Reanalysis Page
http://www.esrl.noaa.gov/psd/data/20thC_Rean/

	ACRE
http://www.met-acre.org/Home

	Arctic Rediscovery Project
www.pmel.noaa.gov/foci/REDiscover/ 

	Australian SEARCH Project and Citizen Science activities
http://climatehistory.com.au    http://ozdocs.climatehistory.com.au

	Australian Research Council (ARC)
http://www.arc.gov.au

	CLIMAR community initiative
http://www.marineclimatology.net/web/

	CORRAL (UK Colonial Registers and Royal Navy Logbooks)
http://www.corral.org.uk

	CSIRO Flagship Collaboration Fund http://www.csiro.au/org/FlagshipCollaborationFundOverview.html

	EU Access to Australian Research Programmes (AUS-ACCESS4EU)
http://www.aus-access4.eu

	European Climate Assessment & Dataset (ECA&D)
http://eca.knmi.nl

	European Cooperation in Science and Technology (COST) 
http://www.cost.eu

	Forum for European-Australian Science and Technology cooperation (FEAST)
http://www.feast.org

	Global Observing Systems Information Center
http://gosic.org

	ICES Foundation and its Mission
http://111172.web.agrinet.ch/Pages/NewsDetails.aspx?nid=84&nt=2

	ICOADS Marine Data Rescue: Status and Future CDMP Priorities
http://icoads.noaa.gov/reclaim/pdf/marine-data-rescue.pdf

	ICOADS Value-Added Database
 http://icoads.noaa.gov/ivad/

	ICOADS Data Access
http://dss.ucar.edu/datasets/ds540.0/

	Integrated Global Radiosonde Archive
http://www.ncdc.noaa.gov/oa/climate/igra/

	International Best Tracks Archive for Climate Stewardship:
http://www.ncdc.noaa.gov/oa/ibtracs/

	International Comprehensive Ocean-Atmosphere Data Set (ICOADS)
http://icoads.noaa.gov/

	International Surface Temperature Initiative (ISTI)
http://www.surfacetemperatures.org

	ISTI Land Surface Databank
http://www.gosic.org/GLOBAL_SURFACE_DATABANK/GBD.html

	JISAO page for the HMS Plover HS project
http://www.jisao.washington.edu/education-outreach/events/plover

	Marie Curie Actions
http://cordis.europa.eu/fp7/mariecurieactions

	NCAR Research Data Archive (RDA)
http://dss.ucar.edu/

	NCAR Upper Air Database (UADB)
http://dss.ucar.edu/datasets/ds370.0/

	Old Weather
http://oldweather.org

	Open Platform
http://www.metoffice.gov.uk/news/releases/archive/2011/open-platform

	Pacific Europe Network for Science and Technology (PACE-Net)
http://www.pacenet.eu

	PRECIS Regional Climate Modeling System
http://www.metoffice.gov.uk/precis

	RECovery of Logbooks And International Marine data (RECLAIM) Project
http://icoads.noaa.gov/reclaim/

	Quarterly Journal of the Royal Meteorological Society (1895) Paper -

"The November 1894 Floods in the Thames Valley" by Symons and Chatterton
http://onlinelibrary.wiley.com/doi/10.1002/qj.4970219602/pdf

	World Data Center for Meteorology, Asheville
http://www.ncdc.noaa.gov/oa/wdc/

	Links on ACRE WWW site:  http://www.met-acre.org/links


Appendix I: Participant (attending and via Skype) contact details:

	Rob Allan
	International ACRE Project Manager
Climate Monitoring and Attribution Group
Met Office Hadley Centre
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UNITED KINGDOM.
E-mail: rob.allan@metoffice.gov.uk
ACRE WWW Page: http://www.met-acre.org/
Alternative E-mail: allarob@googlemail.com
Phone:  +44 (0)1392 886904
Mobile: +44 (0)7733 003146
Fax:    +44 (0)1392 885681
rob.allan@metoffice.gov.uk

	Dan Barrie
	NOAA Climate Program Office
1315 East West Highway, 12th Floor
Silver Spring, MD 20910
Ph: +1301 734 1256
Fax: +1301 713 0517
E-Mail: daniel.barrie@noaa.gov

	Bob Bishop
	Director, International Centre for Earth Simulation (ICES) Foundation
SWITZERLAND
E-mail: bbishop001@hotmail.com

	Theo Brandsma
	Royal Netherlands Meteorological Institute (KNMI)
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3730 AE De Bilt
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Ph: +31 30 2206693
Fax: +31 30 2210407
E-mail: theo.brandsma@knmi.nl

	Philip Brohan
	UK Met Office Hadley
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Exeter Devon EX1 3PB
UNITED KINGDOM
E-mail:  philip.brohan@metoffice.gov.uk, philip@brohan.org
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	Oeschger Centre for Climate Change Research
Institute of Geography
University of Bern
Bern
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E-mail: stefan.broennimann@giub.unibe.ch

	Gilbert P. Compo
	Research Scientist 
CIRES
University of Colorado at Boulder
NOAA Earth System Research Laboratory
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USA
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E-mail:  gilbert.p.compo@noaa.gov

	Vinita Damodaran
	Director
Centre for World Environmental History
University of Sussex
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Weather Forecasts (ECMWF)
Shinfield Park
Reading, Berks RG2 9AX
UNITED KINGDOM
E-mail:  dick.dee@ecmwf.int
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Director
World Data Center for Meteorology
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NOAA/National Climatic Data Center
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Cell: +1 301 801 4855
E-mail: howard.diamond@noaa.gov

	Rado Faletic
	Forum for European Australian Science and Technology Co-operation, (FEAST)
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WWW: http://www.feast.org/
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Texas A&M University
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Ph: +44 1392 88 4089
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	Climatic Research Unit
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	Météo-France
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	School of Earth Sciences
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	Arie Kattenberg
	Royal Netherlands Meteorological Institute (KNMI)
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