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The ocean temperature (thetao) has been used, both from the SODA reanalysis (1981-2010) and from the whole .« CSIR0O-Mk3-6-0
The thermocline is the ocean layer which preindustrial (piControl) runs of 18 models included in the Coupled Model Intercomparison Project Phase 5 (CMIP5). The gEgtEgmgﬁ
separates the mixed layer (the part of the ocean models used are shown on the right, and the length of the runs vary from 240 to 1000 years depending on the model. GISS-E2-H
that interacts with the atmosphere) and the deep =~ Edwtor g S Equator Observed sea surface temperature (SST) climatologies have been computed for the same period as the SODA reanalysis o ﬁigéEﬁgigc
ocean (which doesn’t interact with the (1981-2010) from the ERSST database. @ HadGEM2-ES
atmosphere). It is defined as the layer of o E;:. %BnggMSA_LR
maximum vertical gradient of temperature. Annual climatologies are computed and regridded to a regular 1x1 degree grid, while keeping the vertical resolution of MIR0C4h
120 iy each dataset intact. The depth of the thermocline is computed as that of the level in which the maximum vertical mggEEESM_CHEM
Its location is very important for tropical ocean- temperature gradient is located. The depth of the 20 degree isotherm is computed by linearly interpolating the MPI-ESM-LR
atmosphere dynamics, such as the El Nifo- El Nifio Conditions temperature curve between the levels above and below the isotherm. Significance is assessed in all cases with a Student mgiggﬁ?_ﬂa
Southern Oscillation phenomenon. The ENSO t-test at the 95% confidence level.
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much bigger in the CMIP5 ensemble (15% in the
eastern region, from 250 to 280 degrees and 2.5% in

the central Pacific, from 150 to 250 degrees) than in the
SODA reanalysis (7% and 1.5% differences,
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Figure 3: equatorial Pacificocean depth of the thermocline in CMIP5 (red),
220 in CMIP5 (black), depth of the thermocline in SODA (green) and z20 in
SODA (blue)
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1) THERMOCLINE DEPTH (MAXGRAD) NOT
RELATED WITH INTERMODEL SST VARIABILITY!
2) 20 CLOSELY RELATED WITH SST: THE WARMER
THE SURFACE, THE MORE ISOTHERMS ON TOP OF
1S020.
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Easterly winds refresh the surface in the central-western Pacific, making THERMOCLINE 160 180 200 220 240 260 160 180 200 220 240 260 negative, red is

surface water denser, and causing an imbalance in the water column. DEEPENS. Sverdrup transport {meridional surface positive).
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1) There are relevant differences between z20 and the depth of the thermocline in coupled models. These differences

are stronger in the eastern region of the Pacific. dh
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2) Coupled model SST biases in the eastern Pacific are mainly not due to the ocean component of the models.
0
3) Using z20 as a proxy for the thermocline is not a good idea when studying SST biases, since it is strongly influenced
by the model SST. i
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4) The dynamical mechanism that explains the behaviour of the thermocline in the central and western Pacific is
much less clear for the 20 degree isotherm.
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Figure 7: seasurface temperatureanomaly forthe RCP8.5 scenario with respect to the
1956-2005 climatology. Taken from
http://research.noaa.gov/sites/oar/EasyGallerylmages/12/455/0cean%20Climate%20Ch
ange%20Portal.png

AS TROPICAL OCEANS GET WARMER, THE DIFFERENCE BETWEEN THE DEPTH OF THE
THERMOCLINE AND THE DEPTH OF THE 20 DEGREE ISOTHERM WILL INCREASE,
ACCORDING TO CMIP5 MODELS.




