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The time series analysis of physical and chemical p arameters in the 
northern (Senigallia – Susak Island transect) and midd le (Jabuka
depression area) Adriatic Sea allowed highlighting and better 
understanding the anomalies in physical processes s uch as seasonal 
and interannual changes in temperature, salinity, de nsity, dissolved 
oxygen and nutrients. In the framework of the MAT Pro ject (Mucilages in 
the Adriatic and Tyrrhenian Seas), the Oceanography  group of ISMAR-
CNR has monthly monitored the Senigallia transect fro m 1999 to 2002.  
Senigallia has been chosen as monitoring site becaus e it is enough far 
away from Po Delta and  it is in an area where the dense water mass, 
forming during winter in the Northern Adriatic call ed NAdDW (North 
Adriatic Dense Water), crosses the Senigallia transe ct (along western 
side) as bottom current. This water mass flows alon g the Italian western 
coast and reaches another interesting site, the mes oadriatic depression 
(Pomo Pits), monitored seasonally by ISMAR-CNR since  1980. The 
bottom water masses resident in this area are perio dically interested by 
a renewal from NAdDW characterized  by an increment in density, 
oxygen and a decrement in temperature and nutrients .  
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The formation of dense water mass from the 
Northern Adriatic is observed in temperature, 
salinity and density space-time trends along the 
Senigallia transect. A high bottom density linked 
to the northern Adriatic Sea surface winter 
cooling due to the Bora wind was observed in 
1999, 2000, 2002, 2004, 2008 and 2010. This 
cooling caused a strong densification resulted in 
the collapse of the water mass. The presence of 
this particularly cold and dense water mass 
coincides with the renewals observed at the 
bottom of mesoadriatic depressions in the 
following months.

The Pomo transect 
density anomaly’s time 
evolution shows an 
evident increase in 
1999, 2002, 2004, 
2005 and 2006 that 
reveals a renewal of 
bottom waters. 
The time diagram of 
bottom values 
measured at the 
stations located in the 
three pits shows the 
abrupt changes in 
temperature, salinity 
and density, the 
increase in dissolved 
oxygen that took place 
at the time of the 1999 
and 2002 renewals. 
Another renewal 
occurs in April 2000 
but with different 
characteristics 
compared with 1999 
and 2002. 

Bottom temperature, salinity and density in the Middle Adriatic 
depression show trends that are in agreement with decadal climatic 

changes    evidenced from the Northern Adriatic Sea and with 
recent variations in the eastern Mediterranean water masses. 

. .
Senigallia transect

an excellent 
observation 
site for the 
waters 
masses 
transiting in 
and out of 
the Northern 
Adriatic

Jabuka (Pomo) transect

an excellent 
observation 
site for the 
waters masses 
transiting in 
Central Adriatic
and Pomo Pits
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Time evolution at bottom of pits

These evidences confirm the importance of monitoring these easily accessible 
sites to examine the oceanographic interannual variations in the Adriatic basin.

Space-times evolution at bottom

In fact the salinity time diagram reveals that the renewal occurred 
because of saltier NAdDW. 


