“Integrated, long-term ocean-atmosphere observations in the tropical Atlantic” 

A SOLAS/ ACCENT/ QUEST workshop held at the INDP, Sao Vicente, Cape Verde,  8-10 Jan 2007

Report prepared by Lucy Carpenter, Katie Read and Phil Williamson, 05 Feb 2007
1. Summary

There is substantial interest by national and international global change research communities in time-series studies at strategic sites.  In addition to providing a wider context for process studies, such datasets are needed to test and improve global models of the coupled climate system.  In particular, long term in situ measurements of chemical (gas and aerosol) and physical properties of marine air are required to resolve annual and longer-term variability in oceanic trace gas production/consumption and aerosol concentrations over the tropical ocean.  These are key benchmarks to test the ability of global chemical transport and climate models to predict and hindcast real-world events, and for developing reliable retrievals for satellite imagery.  The necessary long term, integrated ocean-atmosphere measurements in tropical regions are currently lacking, yet are of critical importance for detecting and predicting changes in global biogeochemical cycles and processes.

An atmosphere-ocean observatory on/near São Vicente, Cape Verde (16.848N, 24.871W) has been initiated in partnership with UK SOLAS, German research groups and the relevant Cape Verde institutions (Instituto Nacional de Desenvolvimento das Pescas, INDP and Instituto Nacional de Meteorologia e Geofísica, INMG). UK SOLAS effort is primarily focused on atmospheric measurements, relevant to seasonal cycles in tropospheric chemistry, to include the influences of upwelling and dust transport off Africa on atmospheric composition and marine biogeochemistry. The atmospheric work commenced in October 2006 and preliminary data are already available (http://www.york.ac.uk/capeverde/index.html).  These are complemented by marine observations, funded by the EU TENATSO program (http://tenatso.ifm-geomar.de), and involving ocean moorings, survey data and direct and automated measurements of sea-air fluxes. This unique combination of atmospheric and marine long term observations will allow us to examine interactions and feedbacks between changes in air quality, atmospheric oxidation capacity, and climate, with ocean physical and biogeochemical processes.  

It is expected that datasets arising from the SOLAS observatory will – subject to appropriate accreditation and quality controls - contribute to global observing networks such as IGOS (Integrated Global Observing Strategy); Global Atmosphere Watch (GAW); the Global Ocean Observing System (GOOS); and the Global Earth Observation System of Systems (GEOSS).  They would thereby significantly enhance our capability to quantitatively monitor and understand changes in the Earth system. 

International involvement in the Cape Verde observatory currently includes research groups led by Dr Lucy Carpenter and Prof Alastair Lewis (Uni York/UK-SOLAS), Prof Doug Wallace (IFM GEOMAR Kiel/D-SOLAS), Prof  Martin Heimann (Max Plank Institut, Jena), Prof Hartmut Herrmann (Leibniz-Institut fur Tropospharenforschung, Liepzip), and Prof Wade McGillis (Lamont Doherty, Columbia/US-SOLAS). In addition, the Presidents and staff of INMG and INDP are currently playing a major role in establishing the observatory, which became operational for atmospheric components in October 2006.

This workshop was organised with the aim of developing links between the Cape Verde Observatory and other current relevant monitoring activities as well as with the global observing networks identified above.  A further aim was to “market” the Cape Verde Observatory in order to increase the likelihood of its data being widely used and to encourage wider participation of the atmospheric and oceanographic community in the ongoing scientific programme.  There were 30 oral presentations, 5 parallel breakout sessions and site visits to the atmospheric observatory, the INDP laboratories, and the research vessel Islandia, currently under refurbishment.  The meeting concluded with summary sessions of the breakout groups from nominated rapporteurs. Financial support for the workshop came from the UK SOLAS and QUEST programmes, ACCENT, EUR-OCEANS, and IFM-GEOMAR.

2.  Specific workshop aims

· To discuss scientific needs and priorities for long-term atmospheric and marine measurements at Cape Verde in the context of global change research.

· To focus the efforts of European and international scientists with interests in global change research on the Cape Verde Observatory, an open-ocean site that is representative of a region likely to be sensitive to future climate change, and is minimally influenced by local effects and intermittent continental pollution.

· To examine opportunities for co-ordinating relevant European/international scientific activities at the site.

· To develop collaborations and communication within the scientific community with appropriate expertise in monitoring and modelling activities.

· To ensure international recognition of data collected at the Cape Verde observatory and to promote this data for use by world leading modelling groups.

· To explore associated training opportunities to strengthen Cape Verde and regional involvement.
Associated events included the formal opening of the Observatory on 8 January.

2.  
Participants

Total attendance at the science workshop and associated events was ~60, with an approx 40:60 ratio between Cape Verdeans and international participants, as below.

Cape Verde
Manuel E F T Almeida (ISECMAR), Edelmira M Carvalho (DGP), Bruno Faria (INMG), Anselmo M Fonseca (DAF-INDP), Francisca Fortes (MAA), Zeferno Fortes (DGMP), Higino Gomes (TACV), Isaura Gomes (CMSV), Óscar D F Melício (INDP), Ivone Lopes (INDP), Maria Ivone Lopes (DGA), Jorge Maurício (Porto Grande de S Vicente), Luís Mendes (INMG), Sonia Merino (INDP), Ivanice Monteeiro (INDP), Manuel Monteiro (Câmara de Comercio), Manuel C Monterio (CP Barlavento), Jorge Nascimento, Graciano E F Nascimento (FDP), Oksana T Pastor (DIHA-INDP), Mário Paixão (ASA), Nelson A Santos (AAP), Carlos F Santos (DPD-INDP), António Correia e Silva (Univ de Cabo Verde), Péricles N Silva (INDP), Manuel Inocêncio Sousa (Minister of Infrastructure, Transport & Sea), Alcides Varela (INDP)

France          Bernard Bourles* (IRD Plouzane), Daniela Turk (ESF Strasbourg/Canadian SOLAS) 

Germany
Letitia Cotrim da Cunha (IFM-GEOMAR), Gerhard Fischer (Bremen), Udo Friess (Heidelberg), Reinhold Hanel* (IFM-GEOMAR), Detlef Hanne* (Volkwagen Foundation), Martin Heimann (MPI Jena), Hartmut Herrmann* (IfT Leipzig), Peter Herzig (IFM-GEOMAR), Johannes Karstensen (IFM-GEOMAR), Arne Körtzinger (IFM-GEOMAR), Julie LaRoche (IFM-GEOMAR), Andreas Macke (IFM-GEOMAR),  Konrad Müller (IfT Leipzig), Ulrich Platt (Heidelberg), Nicole Schmidt (IF-GEOMAR), Rona Thompson (MPI Jena), Doug Wallace*(IFM-GEOMAR)

Spain             Vito Melo (Inst Canario de Ciencias Marinas)

UK
Eric Achterberg (NOC), Lucy Carpenter (York), Sarah Cornell (QUEST/Bristol), Matthew Evans (Leeds), James Hopkins (York), Tim Jickells (UEA), Richard Lampitt*(NOC), Gordon McFiggans* (Manchester), Phil Newton (NERC Swindon), Mike Pilling*(Leeds), Katie Read (York), Carol Robinson (PML), Phil Williamson (NERC/UEA), Dickon Young (Bristol)

US                 Ken Buesseler (WHOI), Jim Butler* (NOAA) 

Those underlined above gave presentations; * indicates Chair or rapporteur for discussion session.  Apologies included Len Barrie (WMO-GAW), Isabelle Chiapello (CNRS France), Toni Eisenhauer (IFM-Geomar), Bill Keene (Univ Virginia), Tony Knap (Bermuda), Wade McGillis (Lamont-Doherty), Didier Tanre (CNRS France), Anne Thompson (Penn State Univ) and Souléye Wade (Univ of Dakar).

Programme

Monday 8th January 2007

Introduction

Chair: Oscar Melicio, INDP

09:00  Opening of the workshop:  Manuel Inocêncio Sousa,

Minister of Infrastructure, Transports and Sea, Cape Verde Islands

09:15  Welcome address: Phil Newton, Deputy Director, Science & Innovation, Natural Environment Research Council

09:30 The significance of the Cape Verde Observatory for the INMG: Bruno Faira, INMG.

09:45 The role of the Cape Verde Observatory for the INDP:  Oscar Melicio, INDP.

10:00  The significance of the Cape Verde Observatory for German institutions and programmes: Peter Herzig, Director, IFM-GEOMAR. 

10:15  Aims of the workshop:  Lucy Carpenter, University of York.

Coffee 

Session 1.  Aerosols, dust, climate and marine productivity

Chair Andreas Macke, IFM-GEOMAR

11:00  Atmospheric inputs of nutrients (N,P,Fe and Si) to the tropical Atlantic: Tim Jickells, UEA, UK.

11:20 The influence of dust on chemistry and biology of oceanic surface waters:   Eric Achterberg, National Oceanography Centre, UK.

11:40 Nitrogen fixation in tropical waters. Nutrition from the air?:  Julie LaRoche, IFM-Geomar, Germany

12:00 Sediment trap studies in the tropics (dust, particles, carbon cycling):  Gerhard Fischer, Bremen, Germany. 

12:20  Operational and long term observation systems for the marine macaronesia

(Eastern Central Atlantic). A case study: Is primary production influenced by

Saharan dust deposition?,  Javier Pérez-Marrero, ESTOC representative

12:40 Aerosol measurement program at the Tudor Hill Observatory on Bermuda: Gordon McFiggans, representing for Bill Keene, Univ of Virginia, US.

Lunch  

Session 2.  Radiatively Active Gases: Atmosphere and Ocean

Chair: Doug Wallace, IFM-GEOMAR

Talks to be ( 20  minutes

14:00 Trends and distributions of long-lived greenhouse gases in the atmosphere: James H. Butler, NOAA Earth System Research Laboratory, US.

14:20 Tropical Tropospheric Ozone:  Anne Thompson, Penn State University, US. (represented by Lucy Carpenter)

14:40  Atmospheric potential oxygen: distribution, inversions and data needs:  Martin Heimann, MPI-Jena, Germany.

15:00  CO2, O2 and N2O from tropical upwelling regions:  Arne Körtzinger, IFM-Geomar, Germany.

Bus leaves 15 : 30

16:00 Inaugural opening of Cape Verde Atmospheric Observatory by Manuel Inocêncio Sousa, Minister of Infrastructure, Transports and Sea, Cape Verde Islands

END DAY ONE

Tuesday  9th January 2007

Session 3.  Related and contributing programmes

Chair Martin Heimann, MPI-Jena

09:00  Euroceans and Eulerian Observatories:  Richard Lampitt, National Oceanography Centre, UK. 
09:15  PIRATA (mooring arrays, ssts, air-sea flux of heat) and EGEE/AMMA programs:  Bernard Boules, IRD, France. 

09:30   Long-term support of long-term ocean time series: Tony Knap, Bermuda (20 mins – represented by Doug Wallace)

09:45  GEOTRACES and paleo-studies:  Toni Eisenhauer, IFM-Geomar, Germany.

10:00 West African Research Network on Remote Sensing and Global Change:  Souléye Wade, University of Dakar, Africa.

10:15   AMMA and DODO:   Mathew Evans, University of Leeds, UK.

Coffee 
Session 4.  Cape Verde ocean/atmosphere monitoring programmes

Chair Mike Pilling, University of Leeds  
11:00  Introduction to TENATSO and the ocean site: Doug Wallace, IFM-Geomar, Germany

11:20  Reactive gas measurements at the Cape Verde Atmospheric Observatory: Lucy Carpenter, University of York, UK.

11:40 Aerosol measurements at Cape Verde: Hartmut Hermann, IfT Leipzig, Germany.

12:00 Long-term halogen measurements at Cape Verde: Ulrich Platt, University of Heidelberg, Germany.

12:20 AERONET on Sal:  Katie Read, University of York, on behalf of Didier Tanre/Isabelle Chiapello, CNRS, France.

12:40 Marine biodiversity studies in Cape Verde waters. Reinhold Hanel (IFM-Geomar) and INDP collaborators.

Lunch 

Discussion sessions.  14:00-15:30 

Sessions 1 &2 /  3 & 4 /  5 to run in parallel.  
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1. Long term atmospheric monitoring in the tropics  (Key scientific questions/instrumental aspects/linkages with satellite data). 
Chair Jim Butler. Rapporteur Gordon McFiggans.

2. Linkages and interactions between relevant atmospheric programmes (Cross-cuts/Information sharing/opportunities for visiting researchers etc.) 
Chair Mike Pilling.  Rapporteur Hartmut Hermann.


3. Long term ocean monitoring in the tropics - key scientific questions/instrumental aspects/linkages with satellite data. 
Chair Wade McGillis.  Raportuer Richard Lampitt.

4. Linkages and interactions between relevant marine programmes (Cross-cuts/Information sharing/opportunities for visiting researchers etc.) 
Chair Bernard Boules. Rapporteur Reinhold Hanel. 

5. Capacity development


Chair Doug Wallace. Rapporteur Detlef Hanne 
15:30  Coffee

16:00.  Rapporteurs to summarise and report on discussions.

END DAY TWO.   Workshop dinner.  Buses to Mindelo leave at 8 pm

Wednesday  10th January 2007

Session 5.  Site visits

09:00-13:00.  Guided visits of Cape Verde Atmospheric Observatory, RV Islandia and INDP laboratories

Lunch

END WORKSHOP
Workshop presentations and discussion sessions on 8-9 January were hosted at the Cape Verde Instituto Nacional de Desenvolvimento das Pescas (INDP), Mindelo, São Vicente, in liaison with the Cape Verde Instituto Nacional de Meteorologia e Geofísica (INMG). Financial support was provided by NERC (via UK SOLAS and QUEST), the EU (via ACCENT, TENATSO and EurOceans) and Germany (SOPRAN programme and others).  

The Introductory session of the workshop included a welcome address on behalf of NERC (Phil Newton) and presentations on the importance of the observatory to Cape Verde (by Bruno Faria and Oscar Melicio) and to Germany (by Peter Herzig, Director of IFM-Geomar). 

During the formal opening of the Observatory by the Minister of Infrastructure, Transport & Sea (Manuel Inocêncio Sousa), speeches were given by the Minister on behalf of the Cape Verde government and by Mike Pilling on behalf of UK SOLAS/TENATSO. 

The schedule on 10 January included guided tours of the facilities at the atmospheric Observatory; RV Islandia (in dry dock at Mindelo; currently undergoing refurbishment/repairs); and the INDP laboratories.

4.
Summary of oral presentations 

Aerosols, dust, climate and marine productivity

The Cape Verde region receives very high but episodic ‘nutrition from the air’ via Saharan dust, providing N, P and Fe to the upper ocean.  Key science issues include the effects of photochemistry, aerosol acidity and particle size on Fe solubility; interactions with upwelling and lateral transport; the controls on N fixation; and the factors affecting particle export from the upper ocean.  Aerosol studies need to be coordinated with the Bermuda Observatory.  A ~30% decline in remotely-sensed NPP since 1999 has recently been reported for the Cape Verde region, linked to an SST increase of ~1°C [Behrenfeld et al 2006; ;Nature 444 (7 Dec), 752-5]. 

Radiatively active gases: atmosphere and ocean

The scientific and policy importance of longterm measurements of CO2, O3 and other trace gases was emphasised:  monitoring gives understanding, as well as data.  Additional ozone sondes may be possible through the IONS/SHADOZ network.  Measurement of changes in O2 as well as CO2 (to calculate APO, Atmospheric Potential Oxygen) provides an integrator of ocean-atmosphere exchange processes, improving regional and global estimates of oceanic CO2 uptake.

Related and contributing programmes

The workshop was informed of the Eurocean/ANIMATE network of ocean observatories, and the inclusion of the Cape Verde site in the FP7 bid currently in preparation.  There is also scope for strengthening existing links to AMMA (African Monsoon Multidisciplinary Analysis) and PIRATA (Pilot Research Moored Array in the Tropical Atlantic). A US cruise led by Ed Boyle in summer 2008 will focus effort on trace metals and marine particle processes.

Cape Verde ocean/atmosphere monitoring programmes

Exciting results have already been obtained from the atmospheric observatory, confirming the suitability of the site for remote marine boundary layer studies on oxidative capacity, aerosols, air-sea exchange processes, and long-range transport.  For examples of datasets see tabled figures, also www.york.ac.uk/capeverde. Ocean observatory measurements are expected to start in summer 2007 using RV Islandia for routine sampling.  An IFM-GEOMAR ocean mooring was deployed in summer 2006 and recovery is planned for spring 2008.  Preliminary results from biodiversity studies (related to fisheries and conservation) were reported.

Abstracts of the oral presentations from these science themes are included in Appendix 1.

5.
Discussion sessions

Five break-out groups covered: longterm atmospheric monitoring in the tropics; linkages between relevant atmospheric programmes; longterm ocean monitoring in the tropics; linkages and interactions between relevant marine programmes; and longterm sustainability and training aspects.  Reports on each of these are included in Appendix 2.  Two key issues from the Cape Verdean perspective were the opportunity for capacity building and training (linked to the Cape Verde university, starting in 2011), and extending the scope of the observatory beyond the SOLAS framework; specifically, to include fishery-related research.

6.
PR

NERC and IFM-GEOMAR issued a joint press release on 4 January (www.nerc.ac.uk/press/releases/2007/01-observatory.asp also see www.ifm-geomar.de) on the Observatory opening and workshop.  There was brief coverage in New Scientist (6 Jan; No. 2585), and more intensive interest by the Cape Verde media and Portuguese World Service TV.  Opportunities for general readership articles are being explored.

Appendix 1.

This section includes abstracts from the 4 science themes.

Abstracts

Theme 1. Aerosols, dust, climate and marine productivity
Atmospheric Inputs of Nutrients (N,P,Fe and Si) to the tropical Atlantic

Tim Jickells1
1School of Environmental Sciences, University of East Anglia, Norwich NR4 7TJ, UK

In this short talk I will try and describe the sources and transport of the nutrients nitrogen phosphorus iron and silicon to the Atlantic, focussing particularly on the tropical North Atlantic, consider how these influence ocean productivity. I will also consider feedbacks in this system to climate and the processes that produce these nutrients on land. I will also consider what we can learn from routine sampling on Cape Verde.
The influence of dust on chemistry and biology of oceanic surface waters
Eric P. Achterberg1, Manuel Dall’Osto2, Polly G. Hill1, Maria C. Nielsdottir1, Matthew D. Patey1, Claire F. Powell3, Alex Baker3, Tim Jickells3, Duncan A. Purdie1, Micha J. A. Rijkenberg1, Mark C. Stinchcombe1, Peter Statham1 and Mike V. Zubkov1

1 National Oceanography Centre Southampton, University of Southampton, Southampton SO14 3ZH, UK

2 Division of Environmental Health and Risk Management, University of Birmingham, Birmingham, UK
3 School of Environmental Sciences, University of East Anglia, Norwich NR4 7TJ, UK

Nutrient limitation influences phytoplankton community structure and constrains oceanic primary production. Consequently, nutrient limitation plays an important role in the global carbon cycle and hence the world’s climate. It has become evident during the last 2 decades that the atmosphere is a significant transport pathway for nutrients and trace metals to the ocean.

Recent investigations have shown enhanced dissolved iron and aluminium concentrations in waters underlying the track of Saharan dust traveling over the Atlantic Ocean. Indeed, aluminium in the surface waters can be used as a tracer of recent dust events because of its relatively long residence time. A key issue with regards to the delivery of metals and nutrients to the oceanic microbial community, is the fraction of the element on the dust particle which dissolves following deposition. Our understanding of the percentage dissolution and its governing factors (particle size and acidity, source region) is still underdeveloped, but requires more work to aid modeling efforts. Nevertheless, recent bottle bioassay experiments in the Atlantic Ocean have shown that the nutrients (N, P, Fe) released from dust are able to stimulate productivity.

The aim of our current SOLAS work is to investigate the influence of dust on microbial communities in the surface waters of the tropical-subtropical North Atlantic Ocean. For this purpose we conduct cruises in this region to chase dust storms and study their effects. Our first UK SOLAS dust cruise (Poseidon 332 cruise; Jan-Feb 2006) took place in the waters west of the Cape Verde. Whilst dust levels were extremely low during the cruise period, we encountered a significant dust event which influenced the microbial community.

Particle transport and organic carbon fluxes off NW Africa: impact of dust and carbonate

G. Fischer 1, M. Iversen 3, 4, G. Karakas 3 , N. Nowald 1 ,
P. Helmke 2 , R. Davenport 1 , V. Ratmeyer 1 , G. Wefer 1
1Geosciences Department and Research Center Ocean Margins, University of Bremen, Germany

2 School of Life Sciences, Arizona State University, Tempe, Arizona, USA

3 Alfred-Wegener-Institute for Polar and Marine Research, Bremerhaven, Germany

4 Max Planck Institute for marine Microbiology, Bremen

The coastal upwelling area off NW Africa is located within one of the four major Eastern Boundary Current (EBC) systems and is characterized by high productivity and filamental structures like the one off Cape Blanc (Mauretania) extending several hundreds of miles offshore. All sites in this EBC system reveal a distinct winter-spring bloom with highest fluxes in the Cape Blanc region. Deep ocean total mass fluxes in the eutrophic coastal setting (CBi) were very high reaching peak values of 1500 mg m-2 d-1. Further offshore at the mesotrophic CB site particle fluxes decreased three to four-fold but showing mostly similar seasonal patterns. Besides carbonate, the lithogenic fraction off NW Africa which is composed of mineral dust is dominant and shows a relationship to annual dust concentrations (aerosol index) as measured by satellites. However, on a seasonal scale, a straightforward coupling between lithogenic/dust fluxes and satellite data is not observed. The organic carbon fluxes off NW Africa are more clearly connected to the carbonate fluxes (mostly supplied by coccolithophorids) rather than to the supply of dust minerals. Flux patterns from the Cape Blanc region suggest that higher particle sinking rates were obtained in carbonate-dominated production systems compared to systems with higher biogenic opal fluxes. This is confirmed by a compilation of data from the entire Atlantic Ocean. Lateral displacement of particles within the Cape Blanc filament is significant as indicated by flux patterns, particle distributions from optical systems and high-resolution regional modelling approaches.

The Processing and Radiative Properties of Aerosols over the Western North Atlantic Ocean at Bermuda

W. C. Keene

Department of Environmental Sciences, University of Virginia, Charlottesville

Large uncertainties in the radiative effects of changing atmospheric aerosols significantly constrain our ability to predict Earth’s climate.  Within the framework outlined by the National Aerosol-Climate Interaction Program (NACIP), a 3-year collaborative investigation of atmospheric chemistry, aerosol physics, and meteorology was initiated to address a critical subset of associated issues. The primary research objectives are:

1. To characterize major processes controlling the chemical, physical, and optical properties of near-surface aerosols, including elemental and organic carbon (EC/OC), over the western North Atlantic Ocean;

2. To quantify long-term trends in aerosol concentrations and fluxes and assess their influences on direct climate forcing over the western North Atlantic Ocean; and

3. To provide data for and to collaborate with investigators in (a) the modeling community to develop reliable predictive capabilities for direct climate forcing by aerosols and (b) the remote sensing community to improve the accuracy of algorithms used to retrieve atmospheric and oceanic information from satellite and ground/ship based instruments.

Field operations at the Tudor Hill Atmospheric Observatory on the west coast of Bermuda were initiated in July 2006.  Super- and sub-µm-diameter aerosol size fractions are sampled daily and analyzed for EC/OC, spectrally resolved absorption, major organic and inorganic ions, and mineral aerosol mass.  Super- and sub-µm aerosol light scattering is measured continuously, wet-deposition fluxes of major ions are measured daily, and wet fluxes of DOC and insoluble particulate EC/OC are quantified in a subset of samples.  In collaboration with NASA scientists, profiles of aerosol backscatter and extinction as well as cloud height will be measured continuously with a micropulse lidar starting in early 2007.  Independently funded investigators continuously measure aerosol column optical depth, downwelling broadband surface irradiance, and ozone.  Three-dimensional back trajectories are calculated twice daily and will be clustered into characteristic transport regimes.  Data will be integrated into a climatology of aerosol chemical, physical, and optical properties as a function of transport regime.  Individual cases representative of major regimes will be interpreted in conjunction with satellite-derived humidity and aerosol optical depth fields and longwave IR cloud fields.  Results will be compiled with existing data records for Bermuda and long-term trends will be evaluated.  The data will be posted on the web for direct access by the modeling and remote sensing communities.  The highly resolved, comprehensive, time-series data generated through this effort will substantially enhance international efforts to develop a reliable predictive capability for the influence of changing aerosol composition on radiative transfer and climate.
Theme 2.  Radiatively active gases: atmosphere and ocean

Trends and distributions of long-lived greenhouse gases in the atmosphere

James H. Butler1

1 NOAA Earth System Research Laboratory, US

As our understanding of the earth system has grown substantially over the past several decades, long-term measurements of atmospheric constituents and oceanic properties have become increasingly important in guiding our thinking, the questions we ask, and the methods we choose to answer those questions.  The value of long-term measurements goes well beyond that of monitoring and tracking simply to obtain a record of what has gone by.  These measurements are essential for addressing “experiments” that evolve over time.  Many, if not most, of these experiments, e.g., weapons testing in the mid-20th century, emission of ozone-depleting substances, and emission of greenhouse gases, were unintentional, yet offered both challenges for society and opportunities for science.  Many tracers, through which we have gained a great deal of understanding of circulation and chemistry of the ocean and atmosphere, are a direct result of these experiments.  In several cases the value of long-term measurements has been demonstrated through subsequent societal action, underscoring the value of science to society.  Because of the size, growth, complexity, and potential impact of human populations in the future, it is increasingly important that we maintain and make use of appropriately designed, long-term measurement programs to inform society on key issues.  In recent years, the need for long-term regional information has grown substantially as we seek to understand the processes that determine the course of the earth system in which we live.  This is especially applicable to interactions among the atmosphere, land, and ocean, where key climatic constituents are produced, consumed, and transported.

This presentation provides an overview of over 35 years of long-term measurements of atmospheric properties and constituents by NOAA.  The programs were initiated to obtain a better understanding of climate change and its potential consequences and feedbacks.  The measurements, which include ozone-depleting substances, greenhouse gases, aerosols, and even surface radiation, have evolved from an effort to understand global processes to an increased focus on regional exchange and how that understanding has aided and may continue to aid society as it seeks to address impending climate change with its potentially serious consequences.

Variability in Tropical Tropospheric Ozone Observed through Ozone Soundings

Anne M. Thompson1
1Penn State Univ., Dept of Meteorology, Univ Park PA 16802; 814-865-0479; anne@met.psu.edu
Ozone soundings serve to integrate models, aircraft and ground-based measurements for better interpretation of atmospheric pollution.  A well-designed network of ozonesonde stations answers questions not possible with short campaigns or current satellite technology.  Highlights from SHADOZ (Southern Hemisphere Additional Ozonesondes; <http://croc.gsfc.nasa.gov/shadoz>), operating since 1998 in partnership with NOAA, NASA and Meteorological Services of tropical countries will be shown [Thompson et al., 2003].  Building on the SHADOZ concept, a short-term network operated in July-August 2004 during the ICARTT/ INTEX/NEAQS (International Consortium on Atmospheric Research on Transport and Transformation)/Intercontinental Transport Experiment/New England Air Quality Study.  A 2006 version of IONS (INTEX Ozonesonde Network Study (<http://croc.gsfc.nasa.gov/intexb/ions06.html>) is underway.  These networks have given new insights into surface ozone, the interaction of convection and ozone, processes in the “tropical tropopause layer” and aspects of ozone “pollution”.

Atmospheric Potential Oxygen: Distributions, Inversions and Data Needs

Martin Heimann1

1MPI for Biogeochemistry, Jena, Germany

High-precision measurements of atmospheric molecular oxygen concentration changes have opened a new observation window on the global carbon cycle (Keeling and Shertz, 1992). During photosynthesis and respiration, exchanges of carbon and oxygen are very tightly coupled with a stoichiometric (O2/C) ratio of approximately 
-1.1. Because of this coupling, concurrent observations of the global temporal trends of the O2 and CO2 concentration, together with estimates of the emissions of fossil fuel CO2 can be used to infer changes in global organic carbon storage by the biosphere. Under the assumption that the ocean biota is limited by nutrients, this inferred organic carbon storage change can be attributed to the land biosphere, thus allowing the quantification of the net terrestrial and oceanic carbon uptake in the global carbon budget. 

Using an inverse model of atmospheric transport, observations of the spatio-temporal concentration variations of O2 and CO2 can furthermore be used to infer regional surface source/sink processes. As a simplification, the tracer Atmospheric Potential Oxygen (APO, Stephens et al., 1998) can be introduced, which is primarily affected by oceanic oxygen exchanges only. It is defined as: 

APO = ∆O2 + 1.1 ∆CO2, 

where the ∆-symbols denote concentration deviations from a fixed atmospheric reference value. This definition of APO subtracts out any direct contributions from terrestrial photosynthesis and respiration. 

Up to now, unfortunately, atmospheric oxygen concentration measurements are made at a limited number of stations only, and constitute of several networks, which are furthermore not yet rigorously intercalibrated. The longest time series (~1993-2006) from the network operated by the Scripps Institution of Oceanography, extending in the north-south direction in the Pacific Ocean, can be used in an inversion setup to infer changes in the large-scale meridional distribution of oceanic O2 exchange fluxes. Basin-wide seasonal fluxes can be robustly estimated, however, a separation between the different ocean basins is not yet possible. The interannual variability of the computed fluxes is on the order of 150 Tmol (O2)/yr. The inferred tropical fluxes correlate moderately with ENSO. The inferred interannual O2 exchange fluxes are substantially larger than the fluxes computed by an ocean process model (OPA). 

The newly established Cape Verde atmospheric monitoring site will enhance the global oxygen-monitoring network in the Atlantic Ocean sector. In addition to weekly  flask sampling, continuous O2/N2 and CO2 measurements (together with other long-lived biogeochemical trace gases, such as N2O) is planned to commence late in 2007. It is expected that the station measurements, together with the in situ oceanic measurements, will also permit an assessment of regional, short-term variations of oxygen and other trace gas exchange fluxes in the “footprint area” located up-wind over about 2000km NNE along the West African coast. 

Theme 3.  Related and contributing programmes

Euroceans and Eulerian Observatories:

Richard Lampitt,

National Oceanography Centre, UK.

Eur-Oceans is a network of excellence funded under EU FP6 from 2005 to 2008. The overall objective of is to achieve lasting integration of European research organisations with a focus on pelagic marine ecosystems and global environmental change. Presently, the 160 Principal Investigators are located in 66 Member Organisations in 25 countries. The PIs belong to three research communities: pelagic ecosystems, biogeochemistry and ecosystem approach to marine resources.

One of the components of the program is to encourage integration of observing systems across Europe. Although these cover a wide range of technologies and techniques, one area which has been a particular focus of attention is the existing array of open ocean eulerian observatories (see chart). These have been established over the past 20 years with a variety of scientific purposes in mind, they are funded in very different ways and utilise a diverse array of technologies. Nevertheless they all provide time series data on a variety of aspects of the oceanic system in a sustained and consistent way and it is expected that they will continue to do so for the foreseeable future. By linking these endeavours together there are considerable advantages for all and this has already been demonstrated at a workshop in Monaco in April 2006. During this, expertise was shared, mutual understanding enhanced, scientific goals clarified, outreach promoted and most importantly the issues of data management and the links with the modelling community explored.

There are two different but mutually supportive objectives of these observatories. One is to understand the significance to the oceanic system of short term episodic events and the second is to monitor the system with a view to understanding long term changes that may be associated with other perturbations of the earth climate. Both of these demand high resolution data acquisition (eg with a resolution of a few hours) and both demand robust, durable and reliable equipment that can survive the harsh conditions of the open ocean for many months at a time. The technical challenges of this are severe but progress is being made and each year new sensors and mooring designs are developed to overcome the problems.

The components of this network are rapidly coming together and a proposal will be submitted to FP7 in April 2007 to enhance this integration still further.

PIRATA and EGEE/AMMA programs

Bernard Bourles1
1 Centre IRD de Bretagne, Technopole Pointe du Diable, B.P. 70, 29280 Plouzane, France

PIRATA (Pilot Research Moored Array in the Tropical Atlantic), is a multinational program (tripartite between Brazil, France and United States of America) established to monitor the ocean-atmosphere system in the Tropical Atlantic in order to improve our knowledge and understanding of the Ocean-Atmosphere variability in this particular world region. The PIRATA experimental program has developed from 1997 an array of meteo-oceanic (ATLAS type) buoys in the Atlantic, similar to the Tropical Atmosphere–Ocean (TAO) array used to study ENSO vari​ability in the equatorial Pacific. PIRATA commits to provide high resolution time series measurements of surface heat and moisture fluxes, sea surface temperature and salinity, and sub​surface temperature and salinity in the upper 500m. PIRATA largely contributes to answer to the comprehension of the climate system in the Tropical Atlantic.

AMMA (African Monsoon Multidisciplinary Analysis) is an international project to improve our knowledge and understanding of the West African monsoon (WAM) and its variability with an emphasis on daily-to-interannual timescales. AMMA promotes international coordination of ongoing activities, basic research and a multi-year field campaign over West Africa and the tropical Atlantic. Actually, oceanographic studies in the framework AMMA are carried out in close collaboration between France (EGEE program: Etude Climatique dans le Golfe de Guinée), US and Germany. In France, they first, and principally, consist in the realization of six cruises in the Gulf of Guinea, ie two cruises per year from 2005 to 2007 (EGEE cruises) in order to study the processes responsible for the sea surface temperature varialibity in the Gulf of Guinea.

After a summary of the main goals and the status of the PIRATA and AMMA programs, some results will be presented along with the actual linkage between these programs and some prospective for closer collaborations with other international programs, as the TACE (Tropical Atlantic Climate Experiment) program in the eastern tropical Atlantic, and regional programs in west Africa.

United States SOLAS and ORION

W. McGillis

Lamont-Doherty Earth Observatory, New York, USA

United States SOLAS has goals to assist in establishing long-term monitoring of atmospheric and oceanic conditions relative to global change in the critical tropical eastern North Atlantic Ocean region. For the United States, this project would be an international collaboration

among Cape Verde, Germany, and the United Kingdom. Observational platforms would be used to provide a state-of-the-art air-sea exchange capability at the Cape Verde ocean-atmosphere observing facility. This talk will describe US-SOLAS, air-sea interaction observational

capabilities, and the ORION program.  The relationship between physical and biogeochemical processes in the ocean and atmosphere on air-water carbon dioxide exchange will also be discussed.

GEOTRACES and Paleo-Studies in Cape Verde Waters

A. Eisenhauer, M. Frank und W.-Chr. Dullo

Leibniz-Institut für Meereswissenschaften, IFM-GEOMAR, Wischhofstr 1-3. 24148 Kiel, Germany

Geochemical proxies of the past environment are recorded in a wide variety of ocean sedimentary substrates including foraminifera, diatoms and corals. However, only the skeletons of banded and fast growing scleractinian corals (~1 cm/year) are the most common high-resolution biogenic proxy archives showing time series of proxy data with a temporal resolution in the order of weeks or even better for changes of sea surface temperature (SST) and other environmental factors like changes of the nutrient supply, salinity and light penetration throughout the last about 1000 years. Unfortunately, scleractinian corals are spatially restricted within about 30° south and north of the equator. In this zone reefs with scleractinian corals cover large areas of the Indian Ocean, the Pacific or the western Atlantic ocean with the Caribbean. Unfortunately, long-lived proxy records in the eastern tropical Atlantic which could be used for GEOTRACES and paleo-studies are rare. Although no fast growing corals are recorded for the Cape Verdes the locally abundant slow growing ( 1 mm/year) and long living coral (>50 years) Siderastrea radians may also provide a suitable archive for GEOTRACES related and paleoenvironment studies. Problems related to the small growth rate in contrast to other scleractinian corals may be overcome by limiting the sampling technique to within the inherent resolution of the coral and by the application of suitable high spatial resolution techniques like mikrodrilling and laser ablation, respectively.  Following this approach the Cape Verde might be a good base for a variety of GEOTRACES studies and projects related to the reconstruction of past environmental change in the western tropical Atlantic.

Theme 4.  Cape Verde ocean/atmosphere monitoring programmes

Aerosol Measurements at Cape Verde

Konrad Müller , Alfred Wiedensohler and Hartmut Herrmann

Leibniz-Institut für Troposphärenforschung, Permoserstr. 15, 04318 Leipzig, Germany

The investigation of aerosol transport and deposition from the African continent to the island Sao Vicente will be focussed on the determination of total iron and iron species, mainly. Iron is an essential micronutrient for marine micro-organisms. The main source of iron in the open tropic Atlantic Ocean is the deposition of Saharan dust. The physical and chemical characterization of the aerosol will be investigated by online size and number distribution (SMPS and APS) as well as by routine collection of PM10 by a high volume sampler and size segregated collection using five stage BERNER impactor during intensive measurement periods. Using spectroscopic methods the different iron minerals will be identified and a distinction between Fe(II) and Fe(III) will be carried out by ion chromatography. Trace metal analyses from impactor samples will be carried out by PIXE. Besides the iron speciation also the chemical composition of PM will be investigated to identify further sources like forest fires and anthropogenic emissions. Complexing agents for iron, such as dicarboxylic acids, might be formed from additional sources. Hence, a variety of organic compounds will also be determined. Classes of compounds include dicarboxylic acids, alkaned, PAHs, biomasss burning tracers and others which will be identified by either GC/MS or LC/MS.

Reactive gas measurements at the Cape Verde Atmospheric Observatory

K. Read (1), L. Carpenter (1), A. Lewis (1), J. Lee (1), J. Hopkins (1), L. Mendes (2), M.J. Pilling (3), J. M. C. Plane (3), A. S. Mahajan (3), A. Saiz-Lopez (3),
 (1) Department of Chemistry, University of York, UK, (2) Instituto Nacional de Meteorologia e Geofísica,  São Vicente,  
Cape Verde, (3) Department of Chemistry, University of Leeds, UK (ljc4@york.ac.uk / Fax: +44 1904 432516)
The tropical marine boundary layer acts as an engine room for the self-cleansing of the Earth’s atmosphere, a result of high solar radiation and an abundance of water vapour and ozone. It is in these regions that the effects of certain greenhouse gases may be acutely influenced, since the oxidation chemistry occurring is potent in controlling the lifetime and hence concentrations of gases such as methane and ozone.  Atmospheric observations in tropical regions are however sparse and there is little observational constraint on the tropical oxidative capacity and how this varies seasonally.  A new ocean-atmosphere observatory on the Cape Verde archipelago (16.8°N, 24.9°W) in the eastern tropical Atlantic Ocean will help provide such information and critical knowledge on the processes involved. Measurements of reactive gases including ozone, carbon monoxide, nitrogen oxides, volatile organic compounds, oxygenated volatile organic compounds, dimethyl sulfide, halogen oxides and meteorological data were initiated in October 2006 and basic data are already online at www.york.ac.uk/capeverde.  Chemical speciation and physical characterisation of aerosols, and concentrations of halocarbons and greenhouse gases (including carbon dioxide, methane and nitrous oxide) will be monitored in 2007 by collaborators at the Max-Planck-Institut für Biogeochemie, Jena, Germany (MPIB Jena) and the Leibniz-Institut für Troposphärenforschung, Leipzig, Germany (IfT)
.    The observatory has achieved recognition by the World Meteorological Organisation (Global Atmospheric Watch), filling a key gap between Mauna Loa (20°N) and Paramaribo (6°N) in the tropical latitudinal band. Additional ocean monitoring activities, to be developed in 2007, will include automatic measuring devices in deep water 50 kilometres off-shore.  This presentation describes the first 3 months of data from the atmospheric observatory and the key scientific questions we aim to address.
Marine biodiversity studies in Cape Verde waters

Reinhold Hanel & Sónia Merino

Leibniz-Institut für Meereswissenschaften, Marine Biogeochemie, Düsternbrooker Weg 20, D-24105 Kiel, Germany
 
Especially in the extremely oligotrophic waters of the tropical and subtropical Atlantic, seamount and island chains like the Cape Verde Archipelago have considerable influence on productivity and biodiversityof marine organisms, which might also affect the nearby shelf regions.  Nevertheless, little is known about patterns of biodiversity, rates of endemism and levels of productivity around Cape Verdean seamounts, about the occurrence of stationary populations of migratory species like tuna around the islands, about the food chains required to sustain the economically important fish stocks, and about the impact of human activities on the biodiversity of benthic and pelagic communities. In 2005 we were able to conduct a pilot field survey with RV Poseidon with a multidisciplinary research team to better understand the impact of seamounts of different ages (the guyout "Senghor Seamount" as well as the volcanically active region south-west of Fogo / Brava) on community structures of planktonic and nektonic organisms. Different types of trawls and zooplankton sampling gears were applied to map horizontal and vertical distribution patterns of zooplankton and fish larvae. Stable isotope 13C, 15N) are currently carried out in order(analyses (to elucidate the trophodynamic interactions of seamount ecosystems. Further investigations focus on macrobenthos and demersal fish communities along the Cape Verde island chain. Even within a small geographic area the overlap of species between different Cape Verdean islands and seamounts may be low with a high occurrence of spot endemics. Investigations on island specific biodiversity patterns, the level of endemism for each island as well as the gene flow of key species between different islands and seamount systems are performed, integrating expertise and logistic experience of local and foreign institutions, to provide essential information towards the implementation of sustainable fisheries and coastal zone management measures, like periodic catch regulations and the declaration of marine protected areas.


Appendix 2.

This section includes summaries of the breakout groups. 

Report on Discussion Group 1 on Long term atmospheric monitoring in the tropics  (Key scientific questions/instrumental aspects/linkages with satellite data).
Chair: Jim Butler (NOAA Earth System Research Laboratory)

Rapporteur: Gordon McFiggans (University of Manchester)

Requirements / Purpose of an Observatory:

Permanence of observatory for long-term measurements was stressed along with the requirement for associated baseline funding

Strategic Goals / Science Plan – what is the strategic plan / what are the main objectives? It was suggested that this should be produced ASAP, both to clarify the scientific objectives and to serve as a document for securing continuous funding

Organisational Structure - it was suggested that an appropriate structure is put in place to facilitate implementation of the scientific strategy. Such a structure should include:

a) Atmospheric steering committee (CV-ASC) – synchronization of measurements



Gas



Aerosol



Remote Optical


Regular meetings – twice annually, with rolling membership dependent on annual 
plans

The linkage to the Oceanic SC should be strongly coordinated. Since the TENATSO steering group meets twice annually – it was suggested that it should be possible to incorporate the ASC meeting into this in short term – keeping continuity of personnel (e.g. Doug Wallace) thereafter to ensure connection to oceanographers.

b) Working Group to deal with logistics, day-to-day operation, training ongoing needs to be resourced

c), d), …

The site Infrastructure was discussed, emphasising the need for sufficient  power / comms / personnel / site management.

With respect to the staffing, the problems associated with long-term site operators were highlighted – the so-called Operator Dilemma – not easily bored by repetitive tasks, but skilled enough to do the job right. It was also emphasized that there is a need for continuity in both UK and local site personnel – obviously this is linked to the permanence in funding.

Training local operators on-site was briefly discussed – as much local engagement as possible was encouraged, enhancing both good will and operator skill (incorporating a “science trained operator / scientific manager” not just technicians). 

Scientific Drivers & Current / Ongoing Measurements were then listed

i) Air-sea exchange related work – trends, variability DMS, VOCs, oVOCs (UK SOLAS)

ii) Impacts & atmospheric chemistry of species participating in air-sea exchange


(continuous NCAS post for interpretation & analysis) (NCAS / UK SOLAS)

iii) Contextualising measurements in terms of met synopsis (All)

iv) Oxidant studies in the MBL

v) online O2, CO2 gaps in global series for inverse modelling (for APO etc…), (JENA)

vi) online trace greenhouse gases, N2O, CO (gives redundancy), CH4 for greenhouse gas potential, poss SF6 (N2O to diagnose upwelling – NB oxygen minimum in upwelling) (possibly QC-TDL) (JENA)

vii) weekly flasks of C13/C12 in CO2, H2, SF6 (JENA)

viii) 
Aerosol sampling 



total PM10 – 72 hours, automatic, 




(6-stage Berner – daily in intensive, not routine)



DMPS + APS (3 nm – 16 micron)



HTDMA


Analytical, OC/EC, TC, IC, CE for small acids, GC-MS alkanes, fatty acids, 


PAHs, metal analysis incl Fe(II) & Fe(III)

For iron fertilisation

CAPRAM coupled to a dust model for solubilisation of Fe

Other analyses to be negotiated (IfT)

ix) Contribution of Reactive Halogen Species to oxidative capacity of the tropical atmosphere (from DOAS XOx measurements)


halogen budget studies


effects of upwelling & dust on halogen budget

x) Met: Pyronometer, T, RH, ff, dd – no rain gauge

It was emphasized that in a long-term observatory, there must be no gaps in data series – poss. equipment redundancy??

Observatory Database
Long-term data stewardship is essential. UK atmospheric data is stored at BADC  - question about releasing data and timescales. Need to meet BADC to negotiate the operational protocol. BODC will keep both UK & German oceanographic data. Long-term stewardship of data beyond SOLAS is uncertain.

Non-UK atmospheric data???

A data stewardship plan to be produced ASAP

SCIENCE GAPS were identified

Such gaps need to be prioritise thru ASC…

Photolysis frequency – filter radiometer /  spectral radiometer

Nephalometry

CCN 

Extinction

AOD – sun photometer at Sal, DOAS – AOD along path

Poss 
Ceilometer


Sky Imager

SODAR for BL height

Sondes for vertical structure

A possible opportunity was identified to investigate seawater acidification which Cape Verde observatory should be well located for (with NOAA scientists) 

Also NOAA have identified gaps in their global network for e.g. carbon cycle flask programme & halocarbon flask programme which the observatory could be used linked to.

Report on Discussion Group 2 on Linkages and interactions between relevant atmospheric programmes (Cross-cuts/Information sharing/opportunities for visiting researchers etc.)
Chair: Mike Pilling (University of Leeds)

Rapporteur: Hartmut Hermann (IfT Leipzig)

Introduction by Mike Pilling

Presentations missing

Linkages to Ocean Research, major research programmes are currently ocean programmes

UK

RHAMBLE (UK SOLAS project)

3 Experiments: Roscoff, RV ‘Discovery’, Capverde Measurements

Halogen chemistry, particle formation, oxidant budget in costal regions

This year RV ’Discovery’ cruise mid may to mid June synchronised to Capverde Observatory Intensive

1 container coming from Manchester for aerosol characterisation and in-situ closure, link to Leipzig and Bologna for particle analysis

Bill Keene’s group coming with another lab container subject to NSF funding 

‘DORNIER’ project Airplane measurements this summer subject to funding

DOGEE, INSPIRE and ROBINSON (UK SOLAS) ship cruises, methanol, VOCs, in air and seawater, fluxes, summer 2007

QUEST - Large UK project on the earth system 3 components: ocean/air, paleo, climate, new chemical schemes, earth system model envisaged, global perspective. Links to French, German groups and ILEAPS

Germany

SOPRAN, led by IFM-GEOMAR Kiel, the German SOLAS ocean contribution starting February 1st, atmospheric dust research and marine halogen chemistry

SAMUM 2: From April 1st, LIDAR measurements, intensive in early 2008 in Praia

Polarstern ship cruises April and October 2007-2010 with IFM-GEOMAR, aerosols, clouds and radiation

TRACES, Leibniz-Society cluster project, Ocean-Atmosphere interaction in the tropics

EU/ESF

TENATSO

INTROP – individual short visits up to 6 months

ACCENT – Meetings, QA/QC efforts

US

Possibilities for collaboration, carbon cycle/ halocarbon flask measurements with Jim Butler

Radiation measurements cooperation ?

Ozone (colum O3, surface O3) programme collaboration, contact to SHADOZ 

Collaboration with Bermuda observatory, Bill Keene

Other

WMO, Len Barrie for calibration issues

Link to GAW network underway ? GCOS ?

AMMA, DODO: Contacts, station on Sal with meteorology and basic aerosol measurements

Report on Discussion Group 3 on Long term ocean monitoring in the tropics-key scientific questions/instrumental aspects/linkages with satellite data.
Chair: Tim Jickells

Rapporteur: Richard Lampitt
Key Scientific Questions:

1.  What is the influence of dust input and variability on productivity and the way this ultimately affects fisheries?

2.  Fisheries are changing: What is the balance between the factors affecting these changes?  Viz. Global environmental change or local fishing pressure.

3.  What controls productivity and biodiversity in the tropics?

4.  What are the characteristic scales of temporal variability for the parameters of interest? (Spatial variability is obviously of crucial relevance).

Instrumental aspects

1.  Uncertainties associated with remotely sensed data? (eg relevance of DCM)

2.  Balance between ship-based measurements and those using autonomous sensors. Different temporal resolution (hours or weeks) and capability (eg DNA can not be measured autonomously)

Other issues:

1.  It is important to establish a coastal observation system. Very little discussion about what this should comprise.

2.  On CV the local artisanal fishery is crucially important to the community with only small industrial and open ocean sectors.  The factors affecting these fisheries will be different from those affecting open ocean fisheries and studies should therefore reflect local priorities. 

3.  Data management and use must be effective, efficient and appropriate for local and international needs (Breakout group 4).

4.  There needs to be a significant synergy between the needs of the local science community and the international community in developing the observatory and linking it to local needs (see Discussion group 5 for further info)
Report on Discussion Group 4 on Linkages and interactions between relevant marine programmes 

(cross-cuts/information sharing/opportunities for visiting researchers etc.).

Chair: Bernard Bourlès, 

Rapporteur: Reinhold Hanel

We notice that strong linkages exist between present international programs as SOLAS & TENATSO, PIRATA, AMMA,… as they have to some extend some common goals by e.g. study area (tropical Atlantic, principally Northeastern), air sea exchanges, climate, by aiming to data acquisition (on the long term) and process studies, and by training and development. Thus, SOLAS & TENATSO have common objectives with AMMA and PIRATA (surface-atmosphere interactions and fluxes). Cap Verde is located at a key point, fed through the atmosphere by African origin aerosols, and thus subject to African climate.

For local studies around Cap Verde, present large-scale environment monitoring programs as PIRATA and data sets have to be considered as very useful and relevant for these studies. For example, the two last ATLAS buoys deployed along 23W at 4N and 11N in June 2006, and the next one that will be deployed in May 2007 at 20N-23W, will be obviously very useful for the project, by providing atmospheric (wind, radiation, humidity, temperature…) and oceanic (temperature, salinity down to 500m depth) data in real time, useful for fluxes estimates. 

The hydrographic mooring at the Cape Verde site complements in an ideal way the current efforts in  monitoring the variability of the meridional overturning circulation which is an important indicator for long term climate variability. Currently only the transport variability in the western basin is monitored (since 2000) through the MOVE (Meridional Overturning Variability Experiment) mooring array. The Cape Verde site is at the same latitude as the MOVE array and will extend the monitoring to full basin width. This extension would make the transport monitoring at 16°N comparable to the UK-RAPID transport monitoring at 24°N. Joint analysis of the variabilities along the two sections will be of great benefit. 

The Cape Verde observatory system could be in time considered as part (if maintained on the long term) of the Atlantic sustained observing system (OOPC, GOOS…), as already written in the PIRATA Review document (April 2006). This point could be mentioned during the next CLIVAR Atlantic Panel meeting scheduled in Kiel in March 2007. 

It has been pointed out that several linkages exist with the Bermuda Atlantic Time Series Station. In terms of biological interactions, GLOBEC and IMBER offices should be contacted also to spread information via their newsletters. Also MARBEF and EurOceans could be contacted for possibilities of African researchers in summer schools and training programs.

Contact could also be established with other programs based on numerical studies in the area, as ANETUS in France (LOCEAN, PI: A.Lazar), and/or to get numerical simulations results available for regional studies. 

Also mentioned is the opportunity of the Islandia cruises to deploy ARGO profilers. By contacting JCOMM, ARGO profilers could be probably provided to Cape Verde, along with training about these profilers data etc…

PIRATA cruises carried out to service the moorings along 23°W could also be opportunity for participation and training of Capeverdian scientists and technicians. Contact could be established with PIRATA PIs in this way (mostly NOAA/AOML, Rick Lumpkin).

A last important point is the communication and information between the programs (SOLAS, TENATSO, AMMA), in order to let informed the community involved in these programs about meetings, workshop, summer schools… that may be important to maintain contacts, and also for African scientists involvement in the scientific analysis, data sharing, training etc…

Several Merian, Meteor and Posdeidon Cruises to the Cape Blanc area are planned until 2009 for marine geology/sedimentology investigations. Details can be found at http://www.rcom.marum.de/Project_B3 .

Regional programs that might be worth to be taken into account are 

PRCM (Le Programme Régional de Conservation de la zone côtière et Marine en Afrique de l’ouest or Regional Coastal and Marine Conservation Programme for West Africa) supported by IUCN, WWF, Wetlands International, FIBA and CSRB for the 6 West African Countries Mauretania, Cape Verde, Senegal, Guinea, Guinea Bissau and Sierra Leone as well as

CCLME (Canary Current Large Marine Ecosystem) supported by FAO, NOAA and GEF.

Cape Verdean researches were encouraged to present a wish list of training programs to be held in Cape Verde by PIs of the Tenatso community. Financial supported for short term lectureships and summer schools can be provided by the Volkswagen Foundation and the German Academic Exchange Service (DAAD) at least for German initiatives.

Report on Discussion Group 5 on Capacity Development 
Chair: Douglas Wallace (IFM-GEOMAR)

Rapporteur: Detlef Hanne (Volkswagen Foundation)

The working group benefited from input concerning needs and opportunities from the following Cape Verdean participants:

Vito Melo (currently PhD student in the Canary Islands)

Pericles Silva and Ivanice Monteiro (Observatory Staff)

Jose Ramos and Eurides Costa of ISECMAR (Instituto Superior de Engenharia e Ciências do Mar)

Background:

Initial discussions focussed on identification of needs in the context of further education related to Earth, Atmospheric and Marine Sciences in Cape Verde: 

Presently education is limited to undergraduate courses in marine biology and fisheries conducted at the ISECMAR in Mindelo (http://www.isecmar.cv/ ) and ending in either the Bacharelato (normally after 3 years) or the Licenciatura (normally after 4 years). The Licenciatura is a prerequisite for entering a Masters or PhD program. In order to receive a higher degree, or training in other areas, it is presently necessary to leave Cape Verde. A need for teaching in oceanography as well in remote sensing capabilities was specifically mentioned. Training in resource management / resource economics is also desirable. Further, the teaching of practical methods was noted to be limited by the available facilities. Here, a good cooperation between ISECMAR and the INDP helps greatly in the practical training of students. The current Observatory initiative is seen positively as a first step in directions that will provide direct benefits to Cape Verde. It is probably unrealistic to expect that Cape Verde will become heavily engaged in Atmospheric Sciences for its own purposes, although climate change is of course an issue of concern for the islands and the region as a whole. There is a huge lack of scientific capacities in the basic essential scientific areas for the islands, including natural resources and natural resource management. The marine observatory site may be a good starting point and link for addressing the immediate needs on Cape Verde (and the West African region). It was also considered to be important to strengthen the (long-term) cooperation between Cape Verde and the partners from Germany, UK and USA through projects that involve local and regional researchers, in order to build trust and to create win-win situations.

The educational and training situation in Cape Verde is changing rapidly and European participants were impressed at the progress at which concrete planning for a Cape Verde University has progressed. A brief summary of the exciting plans for this new University were provided by Jose Ramos and Eurides Costa.

University of Cape Verde

The University is to be developed over the next 4 years and is aiming at an initial intake of 3000 students per year starting in 2011. The University will be built out of  “associated institutes” such as ISECMAR and “invited institutes” which could include parts of the INDP. The University will be built around 4 Departments: Life and Earth Sciences; Engineering; Economics and Social Sciences. The Department of Life and Earth Sciences is likely be based in Mindelo. In order to meet the teaching demands of the new University there is an urgent need to upgrade and expand the professional qualifications of existing teaching staff at the ISECMAR (and other institutions). Specifically approximately 5 persons with Masters need to be “upgraded” to PhD level and a similar number of staff need to be upgraded from Licenciatura to Masters level.

There is also an urgent need for building and laboratory infrastructure for which, presently, insufficient funds have been identified. Although initially the available places can be filled by local, Cape Verdean demand, the prospect of contributing to the education of students from other West African nations is being considered.

How Can the Observatory Contribute to Capacity Building?

Capacity building has always been one of the themes and motivations for establishment of the Cape Verde Observatory. Discussions focussed on the extent to which the Observatory and related activities can be used to assist development of the new University. The working group identified a series of opportunities that can arise during the parallel development of the Observatory (data, projects, and long-term sustainability aspects) and the University (staff training, practical opportunities). The opportunities were split into near-, medium- and long-term opportunities.

Near-Term (2-4 years)

The Observatory and its related projects can offer research project opportunities leading to Masters or PhD qualifications for the ISECMAR staff (or others) who will form the basis for part of the new University. Here there is a need to identify projects involving data from the Observatory and seek funding for the associated education.

Medium-Term (4-6 years)

Summer courses can be offered in the context of the Observatory by international teachers and investigators. These courses should be developed with local project and University staff and the courses should contribute to the curriculum of the new University and therefore be repeatable in future years. Specific assistance and cooperation in the development of the marine science programmes can be envisioned between Observatory investigators and University personnel and it was noted that, at least in Germany, there are programs available to support joint development of curricula (via the DAAD).

Longer-Term (>6 years)

In the medium to longer term, it was suggested that the Insitutions involved with the Observatory and the Cape Verde partners and University should establish a collaborative institute that would support collaborative projects and teaching over the longer term. This could also serve as a science logistics centre for West Africa, in a way that was conceived of at the first workshop in 2004. Successful models for such partnerships exist such as the The Kumasi Centre for Collaborative Research in Tropical Medicine (http://www.kccr.de/kccr/ ) which is a joint venture between the Ministry of Health of the Republic of Ghana, the Kwame Nkrumah University of Science and Technology , (KNUST), Kumasi, Ghana, and the Bernhard-Nocht-Institute for Tropical Medicine , (BNITM), Hamburg, Germany. The costs for such an endeavour would be comparably low, since the basic infrastructure already exists at INDP. It would give international researchers the opportunity to work directly on Cape Verde for some time on their research projects and also to work with students and scientists from Cape Verde and from West Africa; this could provide major benefits for the local and regional scientific community. It is important to consider that the University of Cape Verde will be able to play an important role, once it is fully functioning (independent proposal writing, PhD degrees, Master degrees from Cape Verde directly, etc.).







