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Mixed Layered Depth Estimation in SN140VWV, corr=0.71; rms=14.77
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A Study of Upper Layer Heat Storage Anomaly
in Tropical Pacific Using Satellite Altimetry

and Thermometry

Ching-Hsi Nan' Cho-Teng Liu®

ABSTRACT

The heat content (H) of the ocean upper layer may be calculated directly by integrating the
water temperature over depth. Its anomaly may be estimated by the sea surface height anomaly
(SSHA) that is associated with the thermal expansion effect of the water column. In the tropical
eastern Pacific Ocean, we may use the Tropical Atmosphere and Ocean (TAO) temperature array to
estimate the heat content anomaly with root-mean-square deviation (RMSD) of 23x107(J/m2), or use
the SSHA of TOPEX/POSEIDON (TP) to estimate with RMSD of 20 x10’~30 x10’ (J/m?). High
correlation between these estimates was found in the earlier studies. This assures that we may
estimate the heat content anomaly of the ocean upper layer with altimeter data. Because the mixed
layer and thermocline dominate the temperature profile, H is mostly determined by the sea surface
temperature (SST) and the mixed layer depth (k) if the shape of temperature profile in the
thermocline does not change much. With this assumption, we use the estimated SST from
Geostationary Operational Environmental Satellite (GOES) and the computed SSHA from TP to
derive the temporal change of mixed layer depth k. The quality of this method in estimating h is
assessed with the in situ measured h by the TAO array of temperature sensors. It was found that
using GOES SST and TP’ SSHA to estimate h is much better than nocast data, i.e. the long term
mean h. It is also found that the accuracy of GOES SST varies with region, therefore the RMSD of

h has regional dependence.

Key Words : Heat Contents, Sea Surface Anomaly, Sea Surface Temperature,

Remote Sensing.
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