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Report of the second GyroScope project meeting

Madrid– May 13 – 14, 2002

The list of participants and the agenda is attached.  The meeting was kindly hosted by G.Parrilla (IEO) in the building of the Ministry of Science and Technology

The objectives of the meeting were given as : 

· present the work accomplished to date and

· agree on what will be done during the second half of the project

1. Overview of the meeting


The first day was devoted to presentations by the participants of the status of their work, while the second was a review of what remained to be accomplished.  Some administrative matters and items of general interest were also addressed.


The meeting took place at a juncture in the project: most of the field work has been planned and will be completed by the end of summer 2002; the Coriolis data centre is operational, the data are available for analysis.  Thus progress in the different work packages is at uneven stages.  The activities in the project will now shift to the scientific analysis, real time monitoring, and technical assessment. 

2. Summary by work packages

WP 1. Array design, Field work

1.1 Array design 


G.Larnicol summarized work on large scale field reconstruction from float arrays.  The study is based on outputs of runs of the CLIPPER model at different resolutions.  Lagrangian and eulerian arrays are compared, which show little difference in rms errors.  It is pointed out that care must be taken to separate the seasonal signal, which dominates the variability, in order to extract true departures from climatological seasonal cycle.  The performance of the mapping is strongly dependent on the knowledge of field statistics.

1.2 Field work


W.Zenk reported on the first Gyroscope float launch cruise conducted by IfM on FS/METEOR. The ship left Reykjavik, Iceland on 17 July heading for Rendsburg, Germany. (12 August 2001). Major parts of the work were conducted west and southeast of Iceland. Launch sites of Gyroscope floats covered the northern tip of the Irminger Sea, the central Iceland Basin and the northern boundary of the European Basin along 48°N (section A2 of the World Ocean Circulation Experiment). Ten Gyroscope APEX floats were seeded, supplemented by eight RAFOS floats. Since the mission depths of both instrument types were chosen at 1500 m this combination offers an interesting opportunity for comparisons between both Lagrangian devices in the same oceanic regimes. While the METEOR was still at sea the first data reports from the CORIOLIS data centre in Brest arrived on the ship. They were compared with the pre-launch  CTD casts that were systematically taken at all float sites. Immediately it became clear that the 10 day difference between the CTD station and the first float vertical profile needs careful consideration. Deviations between both data sources may contain a  blend of aliased natural variability in 3-D space and time and of a potentially systematic instrumental drift or off-set as presented by Carol Grit.

A few days before the Gyroscope meeting in Madrid,  IfM released its calibrated CTD data set from the METEOR cruise (rosette bottle samples from every station). All casts covered the full ocean depth. Data are available on request from IfM or IFREMER.

The IEO cruise took place in March in the Canaries Basin; 19 floats were launched.

At the time of the meeting, another cruise was in progress : a transit of the FS/Poseidon, from Lisbon to St Johns, with a team from LPO.  Twelve floats were released (with an additional 4 from the Canadian Bedford Institute).

Further operations are now planned for the summer, and coordination of the deployments was discussed.  The whole GyroScope will be in the water at the end of the summer, with only a couple months delay with the original plan.

WP2 : Float monitoring and evaluation


On a purely technical level, procedures have been implemented at LPO for monitoring of the Provor floats.  For the validation of salinity measurements, C.Grit presented a number of preliminary results based on the method of Wong et al.  Most of the salinity sensors show small, correctable offsets, relatively stable in time (to be confirmed with longer time series).  W.Zenk underscored the need to take into account the presence of high variability such as fronts and boundary currents.  He also showed examples of missing data, the reason for which must be investigated with the Coriolis centre.  P.Velez compared data from floats and CTD in the Canaries basin, which suggest offsets in both temperature and salinity.  Because of the separation in time and space of the profiles better results might be obtained by working on isopycnals.

For the analysis presented in Madrid, IfM had downloaded the displayed float data from the CORIOLIS data server.  A small number of deficiencies are apparent in the transmitted data. Examples were repeated abrupt cut-offs at the 700 m level and the confusing diversity of float labeling systems found in the data bank. The group felt that there is some room for improvements. The CORIOLIS data centre must be contacted to give them the feed back necessary to refine the present data processing procedure, and to help solve the problems. There was agreement that CORIOLIS needs such iterative feedback from its user community.
WP3 Data Centre


Y.Desaubies presented the status of the Coriolis centre, which is operating as one of the international global Argo   data service.  A new version of the web and ftp sites should be on line during the summer, but all data are already available.  Information on how to obtain them can be obtained on the web site or by writing to codac@ifremer.fr .  B.King pointed out that the data from Apex floats is presently truncated to two decimal places, even though it is transmitted to 3 places ; in the new version of the data base that will be remedied.  


The group emphasizes the need to have access to data with 3 decimal places (temperature and salinity).

WP4 Information content


M.Martin summed up his work on estimates of statistics of the field.  A new set of estimates of error covariances has been constructed for the Met Office's FOAM system. These statistics have been calculated using collocated observation and model forecast data output from a three year hindcast integration of a model of the north Atlantic and have been estimated for altimeter sea surface height (SSH), sea surface temperature (SST) and temperature profile data. Inhomogeneous statistics have been calculated using a method based on the work of Hollingsworth and Lönnberg (1986) which has been extended to include the idea that errors in the ocean forecast arise from two main sources: atmospheric forcing and internal model dynamics. 

Horizontal variances and correlation scales have been calculated for these synoptic scale and mesoscale errors for each data type, together with an estimate of the total observation error variance. The mesoscale variances show a distinct structure in all data types with a marked increase in the Gulf Stream region while the mesoscale correlation length scales are fairly constant and are about the same size as the Rossby radius.

The synoptic scale errors vary little over the region and have smaller variance than the mesoscale errors and much larger horizontal length scales.   Vertical correlation scales have also been estimated for the temperature profile data for both error components. The mesoscale length scales appear  to be slightly longer than those for the synoptic scale although both estimates seem rather short. To estimate from the statistics how the SSH data should be projected in the vertical, the temperature profile data has also been used to calculate isopycnal displacement statistics as a function of depth. These show a maximum displacement variance at the thermocline depth with a decrease in displacement above and below.

S. Ruiz presented preliminary results on the analysis of GyroScope observations using Optimal Interpolation. All the profiles obtained until April 2002 have been downloaded from the Coriolis web. Preliminary monthly temperature and salinity maps in the Canary Islands region have been built using the Optimal Interpolation technique. This method takes into account the heterogeneity of data distribution and allows including an estimation of the observational errors. Moreover, estimations of  statistical errors can be reported. The spatial scale correlations and the size of the scales resolved by the data distribution have been explored in order to define the basic parameters of the analysis. The error maps of the analysis are now being generated. The computation of derived variables as dynamic height and potential vorticity will be performed in the near future. 

H. Banks reported on her work on Detecting anthropogenic climate change in the ocean: using HadCM3 to determine what is required from Argo.  HadCM3 is a coupled climate model run without the use of flux adjustments for over 2000 years. Previous work has shown that in HadCM3 temperature and salinity are the best oceanic indicators of climate change. Argo has the potential to allow higher coverage of temperature and salinity than historical observations.  In this work we have focussed on ocean heat content. We have looked to see whether Argo is going to provide sufficient resolution to monitor ocean heat content down to 2000m. We find that historical observations provide 'sufficient' coverage in the upper 360m of the Northern Hemisphere. We are now looking to see whether Argo will provide similar coverage. If so, this will give us good estimates of global heat content down to 2000m.

WP5 Real time field estimation


P. Le Grand presented results of the inversions of data simulated with the CLIPPER model, in preparation for the real time implementation of the system.  Significant differences are observed between the currents and transports of the two models.  This can be explained by the difference in resolution.  It is suggested that two avenues be explored to improve the situation : include altimeter data in the inversion, and recognize that the float network can only resolve broad scale features in time and space, i.e. increase the time window to include more data.


D. Jourdan could not attend, but he informed the coordinator that he has not been able to start the real time analysis and inversions as anticipated.  It is suggested that the exercise be conducted during the next winter (say February and March), when the full array will be in place and air – sea interactions are vigorous. 

WP6 Study of ocean processes


H. Mercier showed preliminary results of a study in progress with J.M. Pinot on the changes of heat content as seen by the floats as compared with surface fluxes and estimates of advection by ocean currents. The drift of the floats must be explicitly taken into account, as it is a platform that is neither eulerian nor lagrangian.  General good agreement is found, but the treatment must be extended to more floats before definitive conclusions can be drawn on the ability of float data to constrain heat flux estimates.


W. Zenk gave results from the 10 APEX floats deployed in the summer 2001. The two floats deployed in the Irminger Sea were captured by the East Greenland Current soon after deployment. After about half a year they were detrained from the boundary current system and they continued their drift into the ocean interior where they had been launched initially. The sudden loss of strong advection in the boundary regime is reflected also in the temperature and salinity profiles. They demonstrate most clearly the presence of Denmark Overflow Water below the 1800 m level along the East Greenland continental slope. A corresponding behavior was observed along the Reykjanes Ridge which separates the Island Basin in the east from the Irminger Basin in the west. The end members of the convectively formed Labrador Sea Water, first winter time formation events of Subpolar Mode water and entrainment of saline Island Scotland Overflow water can be identified in the data already available from the METEOR floats.


As preliminary step to study circulation and transports in the Canaries Basin, A. Hernández-Guerra showed results of an inverse model carried out in the Canigo box (29-32ºN, 18ºW-African coast). The model considers a stationary, geostrophic and hydrostatic ocean and builds a set of mass, salinity and heat anomaly conservation equations, which are solved using the Gauss-Markov estimator. This model will apply to the Gyroscope data of the North Eastern Subtropical Gyre, firstly, to compare the results of mass, heat and freshwater flux from CTD casts and float data, and, secondly, to estimate the time variability of the above fluxes using the float data.
3. Analysis planned


An update of plans for analysis was made, in the form of a round the table discussion.  All participants will follow the work plan.  Y. Desaubies stressed the importance to start the analysis as soon as all the floats are deployed (summer of 2002), and to take advantage of  the data base provided by the all the Argo  floats.  B. King mentioned that SOC might not be able to muster the manpower necessary to carry out all the tasks laid out in the work plan.  On the other hand, A. Ostrovskii, who recently joined ICM, proposes a study of heat anomaly balance of the upper mixed layer in the North Atlantic (see annex for an outline).


A review by work package follows, with comments, suggestions and reminders of deliverables due before the end of the year.

WP1

Task 1.1 : Report on Array design overdue: Action CLS

WP2

Interim report on float performance and sensor evaluation due at end of the year : action LPO and IFM, with inputs from IEO and SOC.  IFM to obtain technical data on APEX floats from Coriolis.  IEO to adapt comparison method to take into account high frequency variability (work on isopycnals ?).  Coriolis to provide data with 3 decimal places on Apex floats.

WP3


Coriolis data centre to implement new version V2.

WP4


Task 4.2 report on statistics and error covariance due (deliverable) : Action UKMO


Task 4.3 Inverse model : first runs available (LPO)

Task 4.4 Objective mapping (ICM) : 3D method based on EOF; mapping for derived quantities.  Give close attention to field inhomogeneity (fronts, different basins) and anisotropicity.  Extend beyond Canary Basin, and consult with other partners (LPO, CLS) to avoid duplication of efforts.

Task 4.5 report on climate signal detection due (deliverable) ; address the problem of eddy noise : Action UKMO

WP5

Task 5.1 Real time inverse : make every effort to include altimeter data ; increase time window to improve accuracy

Task 5.2 This task has been delayed; plan to do the forecasts and the runs in February –  March 2003.

WP6


All tasks to show progress for the next project meeting 

4. Other matters


Meetings : All participants are urged to present their results at appropriate meetings, and in due time to publish, with acknowledgment of GyroScope support.  However no need was seen at this point for special sessions, or joint submissions.  Presentations of the project are planned at the En Route to Godae conference in Biarritz (June) and at the EuroGoos conference in Athens (December).


The project web site has not been very active; participants are urged to contribute: either by sending appropriate documents, results, data synthesis to LPO ; or by providing a link to their own page.


Administrative matters : next quarterly report due end of June; send contributions to Y.Desaubies.  The payment of the first year contribution from the EU is underway.


Anticipated submission of proposals to FP6 calls : an exchange of information on prospects and plans was given.  The only project that is shaping up in which some of the GyroScope participants might be involved is the Mersea  proposal, presently under discussion.

5. Next meeting


At the kind invitation of P. Velez, the next meeting will take place at the IEO Oceanographic Centre in Santa Cruz de Tenerife, on January 21 - 23
.  Three days are planned to allow ample time for exchanges and discussions.  Indeed, it is expected that at that point all analysis will be well underway, so that an essential objective of the meeting will be to chart the course for the final year of the project, to foster collaboration and to confront preliminary results.

ANNEX

 Additional work proposed by A.G. Ostrovskiy:

The Heat Anomaly Balance of the Upper Mixed Layer in the North Atlantic

Objective

This research focuses on application of an inversion method for assessing the upper ocean heat anomaly balance in the North Atlantic. The methodology was developed in a series of papers and monograph (Ostrovskii and Piterbarg 1995, Piterbarg and Ostrovskii 1997, Ostrovskii and Piterbarg 1997, Ostrovskii and Piterbarg 2000). Within framework of this method, the mixed layer heat balance equation is defined for the sea temperature anomalies, deviations from the annual cycle, driven by stochastic atmospheric forcing as within framework of the stochastic climate model theory (Hasselmann 1976). The model is an extension of the approach developed in (Frankignoul and Hasselmann 1977, Frankignoul 1985, Ostrovskii and Piterbarg 1985).

The mixed layer heat balance includes:  

· horizontal advection, 

· Laplacian closure for diffusion processes,

· conventional parameterization of vertical heat flux due to entrainment during the mixed layer deepening,

· stochastic atmospheric forcing.

The heat balance equation is reduced to a regression estimator aimed at inversion of the sea surface temperature (SST) anomaly time series for the unknowns such as net vertical entrainment velocity, net horizontal velocity, and subgrid horizontal diffusivity. This method eliminates one shortcoming of the previous inversion studies - while other inversions were concerned only with the horizontal transport, the present estimator also includes the vertical heat flux. However unlike other inversion methods this method is not designed to provide time series of the velocity fields, rather it is intended for deriving the time integrated estimates of the local heat transport, for example the net entrainment heat flux in winter season during the GyroScope observational phase with spatial resolution of  50 - 100 km throughout mid-latitude North Atlantic.

Implementation

Task 1. Analyze historical datasets WOD01 + earlier ALACE/PALACE profiles vs the pentad night and day AVHRR Pathfinder SST data of 9 km grid resolution for 1985-1999 to study how, where and when the 5 m depth temperature is correlated with the satellite derived SST.  Create a matchup database. Calculate simple statistics and error covariance statistics. Calculate the spatial and temporal scales needed for interpolation of the subsurface temperature field.

Task 2. Calibrate the satellite SST data. Generate SST data on the grid of 0.5º-1º latitude x 1º-2º longitude on 10-day mean basis with spatial span throughout mid-latitude North Atlantic. 

Task 3. Analyze in situ temperature profiles to obtain time series such as those of the depth of the ocean upper mixed layer, the temperature below the seasonal thermocline, and etc.

Task 4. The regression estimator will be evaluated over the study area with respect to the cold and warm seasons and, perhaps, different phases of the North Atlantic Oscillation. The inversion will result in the fields of the heat anomaly fluxes in the ocean. These can be compared with known features of the surface circulation, particularly the Ekman drift computed form the available sea surface wind data and the anomalous geostrophic currents based on the TOPEX/POSEIDON satellite data.

Relevance to WP4 and WP6 of GyroScope

Contribute to development the techniques for creating blended fields of the upper ocean temperature from the ARGO profiling data and satellite SST products such as those of the Pathfinder Ocean. 

Provide correlation scales needed for interpolation the subsurface temperature, which is measured by the GyroScope floats. 

Generate the statistical estimates and data needed for 1) the objective analysis and optimal interpolation schemes aimed at blending the in situ and satellite SST data and 2) the bias correction for the satellite SST.

Estimate the contribution of local storage, advection and mesoscale diffusion in the anomaly heat budget on seasonal time scales.

Major relevant publications

A. G. Ostrovsky, and L. I. Piterbarg, Diagnosis of the seasonal variability of water surface temperature anomalies in the North Pacific. Meteorology and Hydrology, 1985, N12, 51-58.

A. G. Ostrovskii, and L. I. Piterbarg, Inversion for the heat anomaly transport from the SST time series in the Northwestern Pacific, Journal of Geophysical Research, 1995, 100, 4845-4865.
A. G. Ostrovskii, and L. I. Piterbarg, A new method for obtaining velocity and diffusivity from time-dependent distributions of a tracer via the maximum likelihood estimator for the advection-diffusion equation. Journal of Computational Physics, 1997, 133, 340-360.

A. G. Ostrovskii, and L. I. Piterbarg, Inversion of upper ocean temperature time series for entrainment, advection, and diffusivity. Journal of Physical Oceanography, 2000, 30, 201-214.

L. I. Piterbarg, and A. G. Ostrovskii, Advection and Diffusion in Random Media, Implications for Sea Surface Temperature Anomalies. Kluwer Academic Publishers, Dordrecht-Boston-London, 1997, 330 pp.
Second GyroScope Project meeting

Hosted by IEO, Madrid, May 13 – 14, 2002.

The meeting will be held in the Ministerio de Ciencia y Tecnología (MCYT),

Paseo de la Castellana 160. Sala (room) "E".

Agenda

Objectives of the meeting

The objective of the meeting 

· present the work accomplished to date and 

· agree on what will be done during the second half of the project.

Monday 13

9:30
Welcome, local arrangements 
G.Parrilla

9:40   Objectives of the meeting, overview
Y.Desaubies

10:00
Field work (WP1):


Meteor cruise (20’)
W.Zenk


Vizconde de Eiza (20’)
G.Parrilla


Poseidon 288 (5’)
Y.Desaubies


Planning for next operations (15’)
E.Duporte, Y.Desaubies,W.Zenk


Discussion (15’) 
All

11:45
Array design by objective mapping
G.Larnicol

12:15
Monitoring and evaluation (WP2)


Salinity calibration by objective mapping
C.Grit


Preliminary results from Apex floats
W.Zenk

13:15Analysis of Gyroscope  Observations using Optimal Interpolation: 

Preliminary results (WP4)
S.Ruiz

13:30Inversion of vertical profiles of temperature and salinity 

             simulated by a GCM (WP5)
P.Le Grand

14:00
Lunch
15:00 General discussion on objective mapping

15:30The Coriolis data centre (WP3)
Y.Desaubies

Information content (WP4)

16:00 Estimating forecast error covariance statistics in the North Atlantic 


using in situ and satellite data.

M.Martin
16:30Detecting anthropogenic climate change in the ocean: 


using HadCM3 to determine what is required from Argo
H.Banks

Study of ocean processes (WP6)

17:30 Heat balance along float trajectories
H. Mercier

18:00 Comparison of CTD and float mass transport in the Eastern North 


Atlantic Subtropical Gyre
A. Hernandez-Guerra

Tuesday 14

9:30 Analysis planned 


The participants will present a detailed update on their plans for development, analysis, and research, for the second half of the project.  Allow 30’ per work package, plus discussion and summary by project coordinator

14:00 
Lunch

15:00 
Data exchange and availability

15:20 
Other business :
Reports, information, update on Argo  planning, presentations at meetings, project web site, communication; administrative matters

15:45
Response to FP6 call for proposals (Large integrated projects, networks of excellence, ..)

Exchange of information on the projects that might be submitted.

16:15
Meeting summary, action items, next meeting

17:00  
Meeting adjourns
Participants 

LPO : 

Y.Desaubies, C.Grit, P.Le Grand, H.Mercier, R.Schopp

SHOM

E.Duporte 

CLS

G.Larnicol

NERC

B.King

UKMO
H.Banks, M.Martin

IFM

U.Send, W.Zenk

IEO

G.Parrilla, P.Velez, A.Lavin

ICM

J.Font, S.Ruiz, A.Ostrovskii

ULPGC
A.Hernández, E.Fraile

� At the meeting, the dates 20 – 22 were proposed.  They are modified to avoid the need for Sunday travel.
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