
ÅIn-situ measurements of surface water pCO2 from commercial ships

between 1994/5 and 2002 ï2005 show surprising results:

the surface water pCO2 has increased at a faster rate than the 

atmospheric pCO2 particularly in the northern regions of the 

North Atlantic ( > 45хN) reducing the uptake of atmospheric CO2 

into the ocean in these areas (Lefèvre et al, 2004; Schuster and 

Watson, 2007)

ÅSome years show greater surface water pCO2 values than others

ÅWhat is causing this inter-seasonal and inter-annual variability?

ÅTo understand the underlying causes of the change in surface water pCO2 

in both time and space

ÅTo run a Multi-Linear Regression (MLR)

Åon different timescales and on 10хlatitude by 10хlongitude 

grid boxes

Åusing parameters that influence oceanic CO2 uptake: 

SST

Mixed-Layer Depth (MLD)
Chlorophyll a 

ÅWhich area(s) predict the surface water pCO2 observations best?

ÅWhich parameters influence the change in surface water pCO2 the 

most?

ÅInput data = 1ϊlatitude by 1ϊlongitude by 1 month

Root Mean Square of residual
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ÅIn winter, the SST parameter influenced the lowest Root Mean Square region the

most.

ÅIn summer, both the Chlorophyll a and MLD parameters influenced the lowest

RMS region the most.

ÅDuring 2004, the SST parameter influenced the lowest RMS region in the

southwest moderately and weakly in the low RMS region in the northeast.

ÅDuring 2006, the Chlorophyll a and MLD parameters influenced both the

southwest and northeast regions the most, whilst the SST parameter had less

influence.
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for Jan/Feb/Mar ï2002-2007 
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Highest % contribution

SST contributes the highest percentage

in reducing the Root Mean Square during

winter. Chlorophyll a and MLD contribute

markedly less.
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SST by NCEP/NCARLower  SST % contribution 

than winter

Chlorophyll a and MLD contribute more to

lowering the Root Mean Square in summer

than they do in winter with the SST

contribution reducing in the highlighted area

above.

The lowest Root Mean Square also

occurs in the south-western region in

summer.

In winter, the lowest Root Mean Square is

found in a similar region, but the spatial

extent is reduced.

Lowest RMS with 7+

data points

SST by NCEP/NCAR

MLD by FOAM

Chl a by GlobColour

R
M

S
 (

µ
a

tm
)

Lowest RMS with 7+

data points

SST by NCEP/NCAR

MLD by FOAM

Chl a by GlobColour

R
M

S
 (

µ
a

tm
)

The lowest Root Mean Square occurs

both in the south-west and north-east

regions in 2004.

In 2006, the lowest Root Mean Square

also occurs in the south-west and north-

east regions

Proportional SST coefficient 
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Proportional SST coefficient 

for 2006
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SST by NCEP/NCAR
Low % contribution

SST contributes moderately to lowering

the Root Mean Square in the

southwestern region but markedly less

so in the northeastern region.

Chlorophyll a and MLD contribute more

in the northeast than they do in the

southwest.

In 2006, SST contributes a low

percentage to lowering the Root Mean

Square in both the southwest and

northeast regions. As a result,

chlorophyll a and MLD contribute a high

percentage to lowering the Root Mean

Square in the regions identified above.

Proportional SST coefficient 

for Jul/Aug/Sep ï2002-2007

ÅTo undertake Analysis of Variance (ANOVA) to establish the statistical significance of the

parameters for each 10ϊlatitude by 10ϊlongitude grid box both inter-seasonally and inter-

annually.
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