APPENDIX figure captions
Figure 1A Mean summer SST bias between the COBE2 data and a) CanESM2, b) CCSM4, c) CSIRO, d) GFDL, e) GISS, f) HadCM3, g) INM-CM4, h) IPSL, i) MPI-ESM-P, j) MRI-CGCM3 and k) NorESM1, for the period 1950-1999.
Figure 2A Standard deviation of summer SSTs for a) CanESM2, b) CCSM4, c) CSIRO, d) GFDL, e) GISS, f) HadCM3, g) INM-CM4, h) IPSL, i) MPI-ESM-P, j) MRI-CGCM3, k) NorESM1 and l) COBE2, for the period 1950-1999.
Figure 3A 1st EOF of the detrended summer SSTs of the period 1950-1999, for the 11 CMIP5 models and the COBE2 data, in the order mentioned in Figure 2A.
Figure 4A 2nd EOF of the detrended summer SSTs of the period 1950-1999, for the 11 CMIP5 models and the COBE2 data, in the order mentioned in Figure 2A.
Figure 5A 3rd EOF of the detrended summer SSTs of the period 1950-1999, for the 11 CMIP5 models and the COBE2 data, in the order mentioned in Figure 2A.
Figure 6A Correlation patterns (one-point correlation maps) for the Icelandic Shelf (IS) summer SSTs, for the period 1950-1999, for the 11 CMIP5 models and the COBE2 data, in the order mentioned in Figure 2A. Hatched areas indicate values statistically significant at the 1% level according to a statistical test taking into account the effect of serial correlated data.
Figure 7A Correlation patterns (one-point correlation maps) for the North Sea (NS) summer SSTs, for the period 1950-1999, for the 11 CMIP5 models and the COBE2 data, in the order mentioned in Figure 2A. Hatched areas indicate values statistically significant at the 1% level according to a statistical test taking into account the effect of serial correlated data.
Figure 8A Summer SST trends of the period 1950-1999 as calculated with 11 CMIP5 models and COBE2 data. Data and models are shown in the order mentioned in Figure 2A. Hatched areas indicate values statistically significant at the 1% level according to a statistical test taking into account the effect of serial correlated data.
Figure 9A Spatial structure of AMO for the 11 CMIP5 models and COBE2 data, for the period 1850-2005, in the order mentioned in Figure 2A. *The AMO spatial structure for the models GFDL and HadCM3 was calculated for the years 1861-2005 and 1859-2005, respectively.
Figure 10A AMO index as calculated from COBE2_SSTs (black dotted line) and from CMIP5 model SSTs (red dotted line). Black and red solid lines are the ten year running mean for the COBE2 and models, respectively. The order in which the models are shown are: a) CanESM2, b) CCSM4, c) CSIRO, d) GFDL, e) GISS, f) HadCM3, g) INM-CM4, h) IPSL, i) MPI-ESM-P r1, j) MPI-ESM-P r2, k) MPI-ESM-P r3, l) MRI-CGCM3 and m) NorESM1.
Figure 11A Temporal evolution of the 1st EOF pattern for the period 1950-1999, for the 11 CMIP5 models (solid line) and the COBE2 data (dotted line), in the order mentioned in Figure 1A.
Figure 12A CMIP5 a) mean model bias and b) mean model variance, for the period 1950-1999. Hatched areas indicate agreement of at least 7 models on the sign of their individual bias to COBE2 data. 

