
means. We also include the regional (spatial) variance, 
which, together with the mean, gives an estimate of 
the distribution of values within the region - this 
may be useful for users concerned about how repre
sentative the regional mean is. 

There are only a few variables on the NWS that are 
sampled with complete spatial coverage (SST being the 
exception). Therefore it is difficult to robustly validate 
the regional mean product. For sea surface tempera
ture, it is possible to evaluate the regional mean time 
series with a spatially complete data set, such as the 
{largely satellite based) OSTIA analysis (Operational 
Sea-surface Temperature and sea-Ice Analysis; 
Roberts-Jones et al. 2012), however, as the reanalysis 
assimilates SST, this is circular. Instead, the regional 
mean time series are considered descriptors of the 
behaviour of the NWS reanalysis, rather than describ
ing reality. The NWS reanalysis has been extensively 
evaluated in the Quality Information Documents 
(QUID), and given the data assimilation of obser
vations, provides the statistical 'best guess' of the 
state estimate for the Northwest European Shelf Seas 
{Tinker et al. 2018). Here we use the relevant parts 
of the QUID to inform the user of the scale of the 
model errors and biases that will be propagate into 
the regional mean time series product. 

The reanalysis temperature biases are generally 
smaller than ±0.5°C at all depths over the shelf. Rea
nalysis salinity biases are generally of magnitude less 
than ±0.5 PSU. In the coastal regions of the Southern 
Bight of the North Sea and around the Norwegian 
Trench, the reanalysis is typically too fresh, and is 
typically too saline in the Irish Sea, and further 
offshore in the Norwegian Trench. These errors are 
captured within the regional mean time series, and 
so provide qualitative error bounds of ±0.5°C and 
±0.5 PSU for regions on the Northwest European 
Shelf Seas. 

As these regional mean time series have only just 
been produced they have not been available to end
users, and so no examples of their use can be cited. 
However, similar Northwest European Shelf Seas 
regional mean time series and summary statistics 
have been used in a number of recent studies. Tinker 
et al. (2018) used regional mean time series of the pre
vious NWS reanalysis, calculated on the W akelin et al. 
(2012) regions (Figure 3.5.l{B)) to investigate seasonal 
predictability on the Northwest European Shelf. Tinker 
et al. {2015, 2016) used regional mean time series cal
culated from their Northwest European Shelf Seas di
mate projection to aid model evaluation, and to 
summarise their findings. The CMEMS Northwest 
European Shelf Seas regional mean time series product 
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will be released by Autumn 2019, and will include sur
face and bed (and surface-minus-bed) temperature and 
salinity, for the regional mean and its associated spatial 
variance. Once the new regional mean time series 
(introduced here) are released, work will continue to 
help raise awareness with MCCIP partners, and other 
policy users. 
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3.6. Using CMEMS and the Mediterranean Marine 
Protected Areas sentine/ network to track ocean 
warming effects in coastal areas 
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Statement of main outcomes: Systematic and sus
tained in situ sampling effort is being conducted in a 
growing number of Mediterranean Marine Protected 
Areas to track and assess climate change effects in mar
ine coastal ecosystems. Considering the need for accu
rate observation at large geographical scale, we 
conducted joint analysis of CMEMS satellite derived 
high-resolution foundation sea surface temperature 
with T-MEDNet database of multi-year in situ temp
erature acquired nearshore in Mediterranean Marine 
Protected Areas. Statistical analysis of the match-up 
database (multi-year, 22 sites) demonstrated the appli
cability of the CMEMS satellite data to the nearshore 
areas and further documented associated uncertainties 
across temperature and variability gradients. Rapid 
and accelerated warming of sea surface temperature 
in the northwestern Mediterranean during the past dec
ade is reported and compared to the 1982-2011 period 
(0.047 vs. 0.029°C/year respectively). Elevated and con
sistent warming rates were calculated at local scale 
from in situ and satellite observations. Combining 
CMEMS remote sensing and in situ monitoring sys
tems, as shown in this study, is a pillar to enhance 
our understanding on climate change impacts in 
coastal areas. 




















