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With the advent of the first global images of chlorophyll distribution for the CZCS sensor at the beginning of the 1980s marine biogeographers and ecologists had a new and formidable tool to identify basin scale boundaries between different marine biomes. Over the last 15-20 years much work has been undertaken to define appropriate methods to best use this dataset in the context of studies on the large scale structure of the ocean ecosystem.

.

We believe that work in this field is mature enough that it merits an exhaustive review of the aspects of this discipline strictly related to ocean colour remote sensing techniques, in the context of an IOCCG report. This report will review the state of the art in ocean biogeographical methods both in the use of ocean colour imagery and derived products in formulating ecological provinces and also in the implementation of existing province templates (both static and dynamic) in ocean colour related applications (e.g. primary production modelling, modelling the phytoplankton absorption spectra). Furthermore, the report will also present recommendations and broad protocols for requirements of ocean colour, including relevant space and time scales, in the context of the application of different methods. Where possible and/or relevant these recommendations should be provided for deriving ecological province boundaries in both regional and basin-global scale contexts. 

First meeting held in Villefranche (FR) 15th-17th of October 2003

Present: Mark Dowell (UNH), Trevor Platt (BIO), Shubha Sathyendranth (BIO/DAL), Nicholas Hoepffner (JRC), Alan Longhurst

This first meeting of the Ecological Provinces WG was an opportunistic one held with a small group of people specifically interested in the methodological aspects of using Ocean Colour and other satellite datasets in the delineation of ecological provinces

Deliverables resulting from this first workshop included: the Terms of Reference for the Working Group; a detailed outline of the report with associated writing responsibilities for the methodological chapters (1-4); an agenda and list of some possible participants for the second workshop. All of these are provided below in the remainder of this report.

The discussion over the course of the first workshop addressed a variety of pertinent questions/issues related to the methodological aspects of application of satellite data products, and in particular ocean colour, to the delineation of ecological province in the world’s oceans. These included:

· Historical perspective: the role of CZCS in motivating work on ecological provinces

· Species based approaches v/s forcing variable approaches

· Minimal set of variables to define boundaries of provinces. Statistical approaches to define minimum set of variables

· What is the prioritised list of variables to be used in defining province boundaries (Chlorophyll, Density, Wind, Irradiance etc.)

· What can we learn from analogous terrestrial approaches?

· Should regional biogeography be specified as a subset of the global provinces? 

· Relevance of increased spatial and temporal resolution in data available. Coastal provinces. Fractal nature of provinces

· Static v/s dynamic approaches to implementation of biogeochemical provinces

· Improvement of second and third generation ocean colour sensors in providing relevant information for the study of ecological provinces.

· Potential for combining species-based and forcing-field based approaches

Discussion of these topics and the current state of the art of the dataset and methodologies to address them resulted in the outline of the report shown below.

Terms of Reference for Ecological Provinces WG

1. To review the utility of ocean partitions as a tool for interpretation and application of ocean colour data.

2. To review the use of ocean colour as a tool for delineation of dynamic boundaries in the partition.

3. To review the application of ocean colour partitions to oceanographic problems such as the ocean carbon cycle, climate change and resource management.

4. To write a monograph for the IOCCG series covering the material referred to above.

---------------------------------------------------------------------------------------------------------------------

Outline of Report

Title: Role of Ocean Colour in Ecological Partitioning of the Sea: Development and Applications

Or:

Title: Macroecology of the Ocean: The role of ocean colour in the delineation and application of ecological provinces

Executive Summary: Mark Dowell and Trevor Platt
Preface: Mark Dowell
1. Introduction: Lead Trevor Platt
Genesis of the Report

Relevance to Ocean Colour

Genesis of the method

Parallels and differences between oceanic and terrestrial problems

General concepts and criteria for partitioning

Approaches that have emerged

Need to explore potential for consensus

Structure of the Report

Note: Use material from Ecosystems paper

2. Conceptual Bases: Lead: Alan Longhurst
Introduction

Approaches based on physical forcing fields: Alan Longhurst and Mick Follows
Bio-geographical approaches: Mark Dowell
Bio-optical approaches: Nick Hoepffner and Shubha Sathyendranath

Discussion and Conclusion

3. Implementation Issues: Lead Mark Dowell
Introduction

Static Approach: Alan Longhurst

Historical Perspective


Limitations


Advantages (extrapolation and integration of limited oceanographic data)

Fuzzy Logic: Mark Dowell
Nearest Neighbour Method: Trevor Platt
Biogeographical Prospects: Shubha Sathyendranath
Principal Component Analysis: Trevor Platt and Shubha Sathyendranath
Binary Logic: Trevor Platt and Shubha Sathyendranath
Mathematical constraints: Dave Broomhead (eventually, but not now)

Discussion and Conclusion

4. Regional Considerations: Lead Nick Hoepffner
Introduction

North Atlantic

North-East Subtropical Atlantic: Nick Hoepffner
Brock – Indian Ocean: Mini Raman
Watts – Indian Ocean: Mini Raman

Georges Bank Region: Heidi Sosik/Trevor Platt

Conclusion

5. Applications to Carbon Cycle and Climate Change: Lead Mick Fellows
Introduction

Nutrient distribution and fluxes: Dan Kamykowski
Primary Production: Trevor and Shubha
New Production: Trevor and Shubha
Air-sea fluxes of greenhouse gases: Mick Follows
Climate Modelling: Hadley Centre

Ecosystem Modelling: John Field
Biogeochemical modelling: Mick Follows
Conclusion

6. Applications to Marine Resources: Lead John Field
Introduction

Zooplankton: Beaugrand
Fisheries Modelling: Daniel Pauly
Pelagic Fisheries: 

Regional Fisheries: Jesus Morales
Conclusion

7. Recommendations & Conclusions

Proposed Programme of Second Meeting

A second meeting is envisaged in the time frame June-July 2004. The location is still to be determined. Possibilities include the JRC, BIO or a location in the UK (the Royal Society or Dartington College). The participants of the first workshop will prepare (see writing responsibilities above) and distribute draft copies of the first four chapters of the report to all participants of the second workshop and to the IOCCG Executive Committee before that workshop is held.

Day 1


Morning: Presentations on chapters 1, 2, 3 and 4


Introduction and Conceptual Bases: Trevor Platt


History and Background: Alan Longhurst


Implementation Issues: Mark Dowell


Regional considerations: Nick Hoepffner


Afternoon: Applications to Climate Change and Carbon Cycle


Presentations

Day 2


Morning: Applications to Marine Resources


Afternoon: Working Group Discussions

Day 3


Morning: Working Group Resources


Afternoon: Plenary Session


Discussion of outline of report and assignment of writing tasks

Day 4


Morning: Lead writers meet and discuss strategy

Possible Participants of Second Meeting

Dave Broomhead


Alan Longhurst

John Brown 



Jesus Morales

Janet Campbell 



Daniel Pauly

Mark Dowell 



Trevor Platt

Mick Follows



Mini Raman

John Field



Shubha Sathyendranath and/or Venetia Stuart

Nick Hoepffner



Steve Spall (? Hadley Centre Rep)

D. Kamykowski

