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The estimated inversion strength (EIS; Wood & Bretherton 2006) is a well-known index that highly

correlates with marine low-cloud cover and has been used in many studies. The index estimates strength

of inversion at the top of the atmospheric mixed layer based on the potential temperature at 700 hPa and

near the sea surface. However, marine low-cloud cover over the mid-latitudes, which is rather large, is

slightly underestimated by EIS. On the other hand, the estimated cloud-top entrainment index (ECTEI;

Kawai et al. 2017), which is developed from EIS, corresponds better to large low-cloud cover over the

mid-latitudes than EIS (Fig. 1). 

 

 

 

The reason can be explained as follows. The EIS takes into account only the temperature profile and does

not include information on water vapor. On the other hand, the ECTEI, which is deduced from a criterion

of cloud top entrainment that can destroy low-clouds, includes information on the vertical profile of water

vapor (specific humidity at 700 hPa and near the sea surface) as well as that of temperature. Even though

the EIS has similar values over the subtropics and the mid-latitudes, marine low-clouds over the

mid-latitudes are less easily destroyed because of lower sea surface temperature and larger relative

humidity around 700 hPa. The ECTEI can simply explain that these two factors contribute to large marine

low-cloud cover over the mid-latitudes. 

 

 

 

In addition, it is briefly introduced that climate model MRI-ESM2, which utilizes ECTEI in the cloud

parameterization, reasonably reproduces marine low clouds over the mid-latitudes and the corresponding

radiation bias is small.
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