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An Estimation of the Accuracy of Sea Surface Temperature derived
from MTSAT Imager by using the simulation data

Hiroaki Yasuda *

Abstract

Some improvements were made in the MTSAT-1(D Imager including: (1) addition of the 3.7 4 m
channel sensor, (2) enhanced brightness resolution (10 bits) of the infrared channels, (3) improvements
in characteristics of split window channels by removing overlap from response functions of those
channels.

To investigate an impact of these improvements on sea surface temperature (SST), accuracy of the SST
derived from the MTSAT-1 Imager is estimated by using a simulation data set. The simulation data set
is derived using a radiative transfer model and numerical weather prediction data of JMA.

As a result, it is found that the root mean square error (RMS) of SST derived from the MTSAT-1
decreases about 0.1K, compared with that of the GMS-5, by the improvement in characteristics of the
split window channels. And, by using the enhanced brightness resolution (10bits) data of the infrared
channels in the MTSAT-1 Imager, it is found that the RMS of SST derived from the MTSAT-1
decreases about 0.5K, compared with that of the GMS-5 data with 8 bits of information.

By using the 3.7  m channel data, it is found that the RMS of SST decreases about 0.16K, compared
with that of SST derived from only 11 z m and 12 x m channels data.

Thresholds of the split window channels test of the cloud screening are also determined by using the
above simulation data set. As a result, it is expected that accuracy of cloud detection of the split window
channels test is improved in the MTSAT-1 Imager. This is brought about by the improvement in
characteristics of the split window channels.

In the successor meteorological satellite, MTSAT-1R, same improvements as in the MTSAT-1,
namely, addition of the 3.7 »~ m channel sensor and enhanced brightness resolution (10 bits) of the
infrared channels, will be included. It is expected that the results, derived in this report, are qualitatively

applied to the SST estimated from the MTSAT-1R Imager.

() MTSAT-1 failed to be launched on 15 November, 1999.
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SST retrieval equations

MCSST,,;:MTSAT-1, 10bits
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MCSSTy;:GMS-5, 10bits
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Correlation Coefficient | root mean square error Number of data
SSTyp,1i:MTSAT-1, 10bits 0.9989 0.3656 23131
SSTp1:GMS-5, 10bits 0.9984 0.4410 23131
SSTyp1i:GMS-5, 8bits 0.9939 0.8728 23131
SST,a:MTSAT-1, 10bits 0.9996 0.2101 23131
SSTipie: MTSAT-1, 10bits 0.9997 0.2006 23131
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