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Start Jan 2008 - monthly 

�Temperature, salinity, fluorescence, DO.
�Dissolve Oxygen (winkler)
�Nutrients: NO 3, NH4, NO2, PO4, SiO2

�pH: spectrophotometric det. ± 0.003 (Byrne & 
Breland 1989, DOE 2007)

Start Aug 2008 - monthly

�Alkalinity: potentiometric titration ± 3 
µmol/kg SW (adapted  Hernandez-Ayon 1999)

�AT / S correlation used to estrapolate AT 
values from Jan to July 2008 

� pHT situ, pCO2, other parameters: calculated 
with “ CO2sys” (Lewis&Wallace 98)
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CO2 solubilityCO2 solubility

[CO2][CO2] pHTpHT

Average
0 - 14 m
Average
0 - 14 m

[CO2][CO2] pHTpHT

J F M A M J J A S O N D J F M A M J J A S O N
4

8

12

16

20

24

28

T
em

p
er

at
u

re
 (

°C
)

80

90

100

110

120

D
O

 (
%

 s
at

)

J F M A M J J A S O N D J F M A M J J A S O N
4

8

12

16

20

24

28

T
em

p
er

at
u

re
 (

°C
)

80

90

100

110

120

D
O

 (
%

 s
at

)

J F M A M J J A S O N D J F M A M J J A S O N
7.85

7.9

7.95

8

8.05

8.1

p
H

T
 @

 2
5°

C

J F M A M J J A S O N D J F M A M J J A S O N
7.85

7.9

7.95

8

8.05

8.1

p
H

T
 @

 2
5°

C



pCO2 in situpCO2 in situ

Avg annual 
value (WDCGG; 
http://gaw.kisho
u.go.jp/wdcgg )

Avg annual 
value (WDCGG; 
http://gaw.kisho
u.go.jp/wdcgg ) J 08F M A M J J A S O N DJ 09F M A M J J A S O N

300

400

500

600

p
C

O
2 

(µ
at

m
)

J 08F M A M J J A S O N DJ 09F M A M J J A S O N
300

400

500

600

p
C

O
2 

(µ
at

m
)

pCO2 (µ atm)
Max 1043
Min 315

pCO2 (µ atm)
Max 1043
Min 315

S (psu)

pCO2
in situ 
(µatm)

Rvierine

CO2

loads

Rvierine

CO2

loads

Potential
source

Potential
source

Potential
sink

Potential
sink

Atm. [CO 2 ]
385 ppm

Atm. [CO 2 ]
385 ppm

Surface pCO2

Atm. pCO2

Surface pCO2

Atm. pCO2



Borges, Schiettecatte, Abril, Delille, Gazeau, 

2006, Est.Coats. Shelf Sci.

Carbon dioxide in European coastal waters

Borges, Schiettecatte, Abril, Delille, Gazeau, 

2006, Est.Coats. Shelf Sci.

Carbon dioxide in European coastal waters

Comparison of

Surface data,

Monthly 2 
years averages

Comparison of

Surface data,

Monthly 2 
years averages

Comparison with other

Mediterranean coastal areas

Comparison with other

Mediterranean coastal areas

Nice

Trieste

Gulf of TriesteGulf of TriesteBay of AngelsBay of Angels



pCO2 @ 15°C
More pronounced seasonal cycle
•Higher winter values ���� lower SST
•Decrease in summer, increase 
autumn ���� trophic status

pCO2 situ
Inversion of seasonal cycle in both 
Med. sites ���� effect of high seas. 
∆ T on H2CO3 equilibria
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Jan, Feb, Mar: 
average 0-14m layer pHT decrease

Future scenarios and in situ variabiltyFuture scenarios and in situ variabilty

�Selected months were atmospheric CO 2 solubilization was the 
main driver of sea pCO 2 : Jan, Feb, March 2008-09; 0-14 m depth 
�Same S, T, Alkalinity, nutrients concentrations
�Same  pCO2 atm – pCO2 sea surface difference
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