Report on Palaeofires Workshop, 29 Oct. through 4 Nov. 2006 at Dartington Hall, Totnes, UK
Motivation for Workshop

The palaeo-record provides ideal opportunities for evaluating components of earth system models. Charcoal records, in combination with information about changes in vegetation distribution, can be used to evaluate state-of-art coupled vegetation-fire models. A preliminary compilation of qualitative information about the change in fire regimes in the Americas between the mid-Holocene and today (Marlon and Bartlein, unpublished data) shows coherent patterns of regional change in fire regime. However, for an adequate modeling test, this compilation had to be extended to cover the globe and other time periods. 
Workshop Achievements

(1) The Palaeofires Workshop brought together 15 experts on palaeofire regimes in different regions of the world (see Appendix A). These scientists had been collecting site records from their regions before the workshop, and these records were incorporated within an Access-database to facilitate analysis. A major goal of the workshop was to complete this database, and in particular to ensure that key sites and adequate metadata describing these sites were incorporated. At the start of the workshop, we had records available for 248 sites. This number was increased to 355 by the end of the workshop. Primary data (from the original data collector) was supplied for most of the sites, but 77 records were digitized from the published literature to ensure an adequate special coverage of data. A further 94 sites were submitted to the database in the two weeks immediately after the workshop. As a result, the database now contains 449 sites. This represents an increase in the accessibility of charcoal records of fire by two orders of magnitude. Members of the workshop were, in fact, quite surprised by the amount of data globally and realization of the amount of data available, and therefore the excellent prospects for using these data in combination with modeling to understand changes in fire regimes, is one of the most positive outcomes of the workshop.
(2) The charcoal records are diverse, both in terms of the kinds of sites investigated, and in terms of the analytical and measurement techniques. A major focus of the workshop was to explore how inter-sites differences might affect the nature of the charcoal record, and the factors that might impact on how faithfully this charcoal data records changes in regional fire patterns. Output from the database allows many of these issues to be explored in greater depth, and these analyses will be a focus of one of the papers arising from the workshop (Power et al., in prep.).

 (3) Maps of changes in fire regimes, expressed as the differences in z-scores, were produced for 500-year intervals from the glacial maximum (ca 21,000 calendar years BP) to the present. Data is scarce for the earlier periods, but after ca 14,000 yr BP there are sufficient sites to reconstruct regionally-coherent patterns in the change in fire regime. These maps (Figure 1) will be discussed in the Power et al. paper. 
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(4) Simulated changes in fire regime (Figure 2) at the glacial maximum (ca 21,000 calendar years BP) and during the mid-Holocene (ca 6,000 calendar years BP) were presented at the workshop. These simulations were made with the LPJ-SPITFIRE model (Thonicke et al., in prep.), driven by output from several of the coupled ocean-atmosphere general circulation models participating in the Palaeoclimate Modelling Intercomparisons Project. Comparisons of the simulated changes in fire regime show a surprisingly good match to the charcoal-based reconstructions of changes in fire regime during the mid-Holocene at a regional scale. Diagnoses of the simulations, both in terms of matches and mismatches with the observations, were made at the workshop. Regional matches with the observations hold the possibility of diagnosing the causes of the observed changes; mismatches provide a means of evaluating the performance of the climate models and of the coupled vegetation-fire model. These comparisons will be the focus of a second paper arising from the workshop (Marlon et al., in prep.).
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Figure 2.  Simulated area burnt as simulated by LPJ-SPITFIRE. Above: Difference in area burnt from simulated pre-industrial conditions from the PMIP2 coupled OAGCMs at 6ka. Below: difference in area burnt from simulated pre-industrial at 21ka from MIROC3.2 OAGCM

(5) Considerable progress was made during the workshop on the production of analyses, figures and text for the two papers. Draft material has already been sent out to the workshop participants as well as to data contributors who did not attend the workshop. We envisage submitting both papers to peer-reviewed journals before the end of December 2007.

(6) The workshop participants discussed a protocol for data sharing and publication, and also for the long-term archiving of the charcoal database in order to make it available to the scientific community. We will discuss the long-term archiving issue with the International Multi-Proxy Fire Database (IMPD) and also with the World Data Centre for Palaeoclimatology (WDC-A).

(7) The database that has been created as a result of the workshop represents a significant resource, allowing for (a) extensive analyses of the charcoal data, (b) exploration of the relationship between climate, vegetation and fires at different spatial and temporal scales, (c) systematic evaluation of earth system models, and (d) a better understanding of the causes of changes in fire regime. The opportunities for further collaborative research in this area are significant, and workshop participants therefore agreed in was important to maintain the Palaeofires Working Group to provide a mechanism for this research. We intend to exploit opportunities offered by international meetings (e.g. we will convene a session at the next INQUA meeting in July 2007) as well as to seek additional funding for dedicated Palaeofire workshops.
(8) Although it represents an order-of-magnitude increase in site coverage compared to existing archives or synthetic data sets, the database that has been created as a result of the workshop is still incomplete. Regions such as e.g. Russia, Africa, SE Asia and India are poorly covered, although sites are known to exist in these regions. We intend to extend the current “regional coordinator” structure and seek additional collaboration to ensure better coverage of regions that are currently under-represented in the database.
To summarise, the main achievements of the workshop were:
· to demonstrate the extensiveness of the data coverage globally

· to strengthen community perception that charcoal records will provide a useful tool for reconstructing changes in fire regimes during the late Quaternary
· to create a database archive of charcoal records, currently containing 449 records but expected to at least double in size over the next year

· to create maps of changing fire regimes for key times in the past and use these to evaluate model simulations of fire regimes during the last glacial maximum and the mid-Holocene

· to initiate work on two papers (Power et al., Marlon et al.) which, in addition to documenting the analyses carried out at the workshop, will publicise the Palaeofires component of the IGBP FTI on Fire

· to create concrete plans to take this work forward over the next few years.
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Appendix B: Agenda
Sunday 29th October 
Arrival of participants at Dartington Hall 
18.00 Pre-dinner drinks in hotel lounge
19.30 Dinner 

Monday 30th October 

9.00-9.30 (Room 1: Ship Studio)

Sandy Harrison. The Palaeofires Fast Track Initiative: what are we trying to achieve during this workshop and how are we going to achieve it! 
9.30-10.00 
Jenn Marlon & Kirsten Thonicke. Qualitative patterns of changes in fire regimes in the mid-Holocene: a first comparison of observed and simulated patterns 
10.00-11.00 
Mitch Power and Natalie Ortiz. The Palaeofires FTI Database: presentation of current contents and problems 
11.00-11.30: Coffee break 
11.30-13.00 
Working Session 1a (Room 1: Ship Studio) Evaluation of the global dataset, identification of gaps and inconsistencies, AND correction of problems (Ballouche, Bradshaw, Carcaillet, Cordova, Harrison, Marlon, Mayle, Mooney, Moreno, Ortiz, Power, Whitlock, Zhang)
The aim of this working session is to ensure that the data which will be mapped is fit to purpose (or at least we know about potential uncertainties). In practice the task in this session is to look in detail at the database and to ensure that we are NOT missing key sites in vital places, that any errors in data entries that have been identified and not fixed before the meeting are FIXED, that the treatment of the records does not differ by regions, that age models are “acceptable” and metadata is complete. We plan to have relevant publications accessible and we will have access to the internet. We will divide into small groups to do this work, with Jenn, Mitch and Natalie spearheading any database clean-up required. 
Working Group 1b (Room 2: Lane Room) Preparation of vegetation and fire model output (Bartlein, Prentice, Thonicke)

The aim of this working session is to decide on the best way to prepare the model output for the data-model comparison exercise. Kirsten will spearhead any extraction and re-mapping of the products required. 

13.00-14.30 Lunchbreak 
14.30-18.30 Working Sessions 1a & 1b continued 
19.30 Dinner 
21.00 Post-dinner working session for back-room team to prepare maps of changes in fire regime at 6ka and 21ka for presentation next day (Sandy, Jenn, Mitch, Natalie, Kirsten, Bart)

Tuesday 31st October 
9.00-9.30 Jenn Marlon & Mitch Power (Room 1: Ship Studio) Changes in fire regimes at 6ka and 21ka: presentation of maps extracted from the global data base. 
9.30-11.00 Sandy Harrison. Discussion of reconstructed changes in fire regime: is the methodology appropriate? do the reconstructed changes make sense? is it possible to make similar maps for other time periods? which time periods should we be mapping? which data and which variables required ? what vegetation information do we require ? 

11.00-11.30 Coffee break 

11.30-13.00 Working session 2a (Room 2: Lane Room) Production of “definitive” maps of changes in fire regime. 

The aim of this working session is to produce a definitive set of maps for key time periods (at least 21ka and 6ka, other periods as appropriate) based on methodology agreed after morning discussions. The maps will be presented / discussed on Wednesday morning (Sandy, Jenn, Mitch, Natalie, Bart) 

Working session 2b (Room 1: Ship Studio) Expansion of global data set (Mayle, and everyone who is NOT in the back-room team).  The aim of this working group is to use the prototype maps (and other information in the database) to identify contacts, sites and sources of information for future improvement of database. 

13.00-14.30 Lunch break 
14.30-18.30 Working Session 2a and 2b continue 
Wednesday 1st November 
9.00-9.30 P.J. Bartlein (Room 1: Ship Studio) Presentation of sequence of maps showing changes in fire regimes 
9.30-11.00 Discussion of mapped sequence (led by F. Mayle) 

11.00-11.30 Coffee break 
11.30-12.00 K. Thonicke. Simulated changes in fire regime using LPJ-SPITFIRE 

12.00-13.00 Discussion of observed and simulated changes in fire regime (led by S. Mooney) 

13.00-14.30 Lunch 
14.30-18.30 Working Sessions 

Working Session 3a (Room 1: Ship Studio)Drafting group for paper describing the changes in fire regimes through time (PALAEOFIRE PAPER) (Power, Mayle, Bartlein, Bradshaw, Cordova, Carcaillet, Haberle, Ortiz, Ballouche) 
Working Session 3b (Room 2: Lane Room) Drafting group for paper comparing simulated and observed changes in fire regime (DATA/MODEL COMPARION PAPER) (Marlon, Thonicke, Harrison, Mooney, Prentice, Moreno, Zhang, Whitlock) 

(N.B. People will have the opportunity of shifting drafting groups on subsequent days.  Copies of the outline / draft will be available after dinner so that participants can go through them before the next morning’s session). 

19.30 Dinner 
Thursday 2nd November 

9.00-11.00 (Room 1: Ship Studio) The convenors of the Working Groups (Power, Marlon) will summarise where they have got to in terms of drafting the papers, including showing what figures, tables etc. they intend to use and outlining the general contents/structure. The aim of this session is to ensure that there is no unnecessary overlap between the papers and that everyone is comfortable with the basic story before drafting continues 
11.00-11.30 Coffee break 
11.30-13.00 Drafting continues 
13.00-14.30 Lunch break 
14.30-18.30 Drafting continues. Copies of the drafts will be available after dinner, so that participants can go through them before the final day sessions. 
19.30 Dinner 
Friday 3rd November 

NB. THE  MAIN ROOM TODAY IS THE UPPER SOLAR ROOM, ROOM 2 IS THE LANE ROOM
9.00-11.00 (Room 1: Upper Solar Room) Final drafting session. 
11.00-11.30 Coffee break 
11.30-13.00 Drafting session (continued) 

13.00 Lunch 

14.30-16.00 Plenary session: review of progress on publications, discussion of outstanding issues and planning of work required to bring these publications to submission (led by Power, Marlon, or nominated persons from each working group) 
16.00-17.00 Discussion of life of Palaeofires Working Group after this workshop (led by Frank Mayle and Sandy Harrison). Is there more to do? How do we envisage ongoing collaborations? QUEST, QUAVIDA and other opportunities for collaboration? Future meetings? Etc. etc. 

19.00 Final conference dinner and celebration 

Saturday 4th November 
Participants leave
