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Cut-off Lows (COLs) 

• Palmen and Newton (1969): synoptic-scale low pressure system at upper 

troposphere, which develops from a midlatitude cold trough that extends 

equatorward.

Sistemas meteorológicos atuantes no Brasil, Oficina de 
textos, Chapter 5.

Motivation
• The effect of ENSO on cut-off lows 

are uncertain.

• Evaluation of climate models in 

reproducing ENSO-COL 

teleconnection.

https://www.googleadservices.com/pagead/aclk?sa=L&ai=DChcSEwi0oOyt26j5AhUVQUgAHREADoEYABASGgJjZQ&ae=2&ohost=www.google.com&cid=CAESauD2KWBiXVTRvvPpHTa1cEenbGBaRrZpzUKWTXGRxtSp3UYcV_cN6Fwv003cT036vOh7ElPwM_rgCirQprBo2kk_sopMjVjoqNvotnXO1FySDvrxeAYPJCXm8U2aV-rf7aBMpHrQQB6yut4&sig=AOD64_35ByLt5NExT7BrsBHcFLz23RnF8g&adurl=&q=


COL response to ENSO

• Data from atmosphere-only (AMIP6) and fully coupled (CMIP6) simulations for 

the historical period 1979-2014 (horizontal resolutions range between 100-

250km).

• Validation using ERA5 (approximately 80 km).

• TRACK algorithm (Hodges 1994) is used to identify COLs based on the T42 250-

hPa vorticity with a COL detection scheme.

• Niño-3.4 greater than +1.0 C (El Niño) and less than -1.0 C (La Niña) based on 

the NOAA ONI from the reconstructed SST version 3b (ERSST.v3b).

• It help us to contrast the differences between AMIP and CMIP simulations 

and to identify possible errors in the predicted SSTs by coupled models.



Track density composites of NH COLs

El Niño La Niña
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Track density composites of SH COLs

El Niño La Niña
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• Which factor should be attributed to the inferior performance of 

coupled models compared to atmospheric models?

Annual SST(gray contours), annual mean SST bias (shaded), and 
annual variance (aqua contours) from CMIP6
multi-model ensemble mean

It may be related to inaccurate predicted SSTs…
















