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LONG-TERM GOALS

The primary goal of this project is to provide an enhanced near-real-time capability for measurements of temperature and salinity (T-S) through the upper 1500 m of the Black Sea and to contribute to a basin-wide description of the seasonal cycle and interannual variability of the circulation and water mass characteristics. Such enhancements are urgently needed to sustain improved understanding of variability of the Black Sea over a range of space and time scales and to underpin a range of operational oceanographic applications. 

OBJECTIVES

The objectives of the project are;

· to produce an updated and more realistic climatology of monthly mean temperature and salinity as a function of depth with error bars and statistics of variability,

· to produce accurate time-series of heat and freshwater storage and of temperature and salinity structure, and volume of the Cold Intermediate Water mass structure,

· to determine dominant patterns and evolution of interannual variability in temperature and salinity,

· to provide maps of the absolute sea surface height with an accuracy of 2 cm by allowing profiling floats and altimeter combinations, and

· to obtain an unprecedented data set for model initialization and data assimilation, which will enable realistic operational real-time global ocean forecasting for the first time in the Black Sea.

APPROACH

A total of 5 profiling floats will be deployed at different preset sites and depths of the Black Sea. One of the sites is the strong peripheral rim current zone near the Bosphorus exit where two floats are envisaged at the depths between 100 m and 1600 m in order to monitor the surface and intermediate-depth characteristics of the flow fields and water mass structures. The other two floats are to be released at the centers of the western and eastern cyclonic gyres at 500 m depth. The fifth float will be kept as a backup for a certain period and deployed at a later stage at a site depending on the data gathered by the other four operational floats. 
Eng.M.Demirel primarily is responsible from the technical issues. He takes care of any technical issue relayted to the floats. Prof.G.Korataev and Prof.T.Oguz are members of the team and are responsible from all scientific issues of the project.

WORK COMPLETED

Three profiling floats are built by Dr. Riser’s group, University of Washington and provided to Turkey/Ukraine. A Turkish electronic engineer visited University of Washington for training to deploy the floats. Three floats were deployed, by a Turkish team utilizing a small trawler (Denizler Aslani), on the September 2, 2002. The First float 587 deployed on the rim current at 41o50`N 29o50E 1550m parking depth. The float 631 is at 750m and the float 634 0 at 200m parking depths at 42o15`N 30o20E, which is within the western gyre of Black Sea. All floats provide vertical profiling T-S from 1550m depth. The floats transmit data weekly and spend 7 to 8 hours transmitting on the surface with 1 message per 46 to 54 seconds. The data is recovered from the floats via the Argos system. The T-S vertical profiles as pressure versus T-S, together with float trajectories are displayed in near-real time on the web site http://flux.ocean.washington.edu/metu. The web site is developed and maintained by Dana Swift (email:swift@ocean.washington.edu) of the University of Washington, Seattle, USA. Automatic PALACE Profile E-mail Distribution Unity transfers data to METU Institute of Marine Sciences (IMS) and Marine Hydrophysical Institute (MHI) and 30 T-S diagrams are available during this report period. Assuming the average lifetime of a float is four years, about 400 profiles are expected from each float and this comprises a reliable time series measurements of the Black Sea. 

PERSONNEL EXCHANGES AND TRAVEL COMPLETED

Table 1. Summary of personnel exchanges and travel conducted under this NICOP.

	Name
	Home Institution
	Institution / Location Visited
	Scientific / Technical Purpose of visit
	Dates (mm/dd/yy)

	Mehmet DEMIREL
	IMS
	University of  Washington
	Training for float deployment
	June 25-July2, 2002

	
	
	
	
	


RESULTS

Three profiling floats are successfully deployed in the Black Sea and are operational over two months. The Automatic PALACE Profile E-mail Distribution Unity transmits in the near-real time mode all measurements to the project participants. Preliminary analyze has shown good quality of the data. 

One of the objectives of the current project is to study the basin stratification at the beginning of the 21st century. Available data sets, permit to compare the climatic data and measured profiles. For comparison, the four-dimensional climate of the Black Sea constructed by MHI scientists by means of assimilation of monthly T-S climatic arrays are used. The T-S profile of float 587, deployed near the center of the western gyre, and climatic array are shown on figure 1 for the upper and deep layers of the basin. From the figure its obvious that there is a significant increase of salinity measured by the float for the depths range of 50-1200m. Her the float observes more shallow and sharp halocline. Similar results follow from the comparison of the climatic salinity profile with the data of float 631, which is initially deployed closer to the rim current jet.
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Figure 1. Salinity profiles of the upper 300m and below 500m from climate and measured (float 587).

Further analysis is carried out using the historical salinity data from MHI archives, of different years September data obtained within 30 km around the coordinates of float 587. As shown in figure 2 (left) the deep halocline is observed during 1950 – 1970. This corresponds to the climatic profiles based on observations carried out prior to 1980. At the beginning of 1980-ies deep halocline rises to the surface and some profiles manifest even higher salinity then that observed by the float (figure 2, right). In the mid 1980-ies the deep halocline is observed again and at the beginning of 1990-ies the salinity profile overlaps with the observations by the float 587 (figure 3). Thus observations by floats indicate that the salinity profile in the center of the western gyre during the year 2002 corresponds to observations of early 90-ies.

Temperature profiles below 300m measured by floats are consistent with the climatic ones. Therefore only the temperature distribution in the upper 300m is considered for the further analysis. The comparison of the climatic temperature profile with the one taken by the float 587 is shown in figure 4. It can be seen that the lowest temperature in the Cold Intermediate Layer (CIL) of the Black Sea from the climatic and float data are very close to each other. However the core of the CIL is shifted to the surface with respect to the climatic posit and the thermocline is much sharper and also is observed closer to the sea surface. 
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Figure 2. Salinity profiles of the upper 300m from archive in 1959 to1980 and measured (float 587).


[image: image5.wmf]17

18

19

20

21

22

S

A

L

I

N

I

T

Y

300

200

100

0

D

E

P

T

H

26.09.86

Float 587



 EMBED Grapher.Document  [image: image6.wmf]17

18

19

20

21

22

S

A

L

I

N

I

T

Y

300

200

100

0

D

E

P

T

H

05.09.91

Float 587


Figure 3. Salinity profiles of the upper 300m from archive in 1986 and 1991 and measured (float 587).
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Figure 4. Comparison of the temperature profiles measured by the float 587 with

climate and 1980 year data.
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Figure 5. Temperature profile measured by the float 587 and in 1986 and 1991.

Figure 5 shows that the deepest and most intense CIL was observed in 1986. However n in 1991 it is reduced and rises to the surface circa to the level where it is recorded by the float 587. Nevertheless the intensity of the CIL is much lower in 2002 than was observed at the beginning of 1990 ies.

Float data permits the evaluation of the current velocity on different depths too. The most surprising is rather strong current velocity on the depth 1550m. Generally eastern transport corresponds to the climatic estimations, however the observed current speed from 1 to 2.5 cm/s is almost ten times higher than the expected one and much higher than it is assumed previously.

IMPACT/APPLICATIONS

Profiles collecting by floats over a few seasons will describe continuous evolution of the upper layer stratification. Observations of the interannual variability of the minimal temperature of CIL and its relation with the winter air temperature in the northern part of the basin is another potential input to the study of the Black Sea dynamics.

The joint analysis of temperature/salinity profiles and sea surface elevation obtained from altimeter data for the development of algorithm of data assimilation in the basin-scale circulation model is the area of potential impact of the project to the development of the Black Sea GOOS.

TRANSITIONS 

The Black Sea profiling floats program was presented on the Black Sea GOOS Steering Committee Annual Meeting in October 2002. The experience of the first application of the profiling buoys to the study of the Black Sea dynamics will be used within the framework of the EU Project entitled “A Regional Capacity Building and Networking Programme to Upgrade Monitoring and Forecasting Activity in the Black Sea Basin” (ARENA). 

RELATED PROJECTS 

The profiling float project is contributing to the development of the Black Sea observing system within the framework of the Black Sea GOOS of Intergovermental Oceanographic Comission and ARENA project of EC Framework 5.
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