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Ocean energy monitoring from space
(Estimation of Sea—-Surface-Temperature: SST,
Wind—Speed: WS, Significant-Wave-Height: SWH and
Sea-Level: SL)

Kohei ARAI"

*! Saga University, Dept. of Information Science
1 Honjo, Saga, 840-8502 Japan

Saga University Persistent Earth's environment Research Institute Of Remote sensing: Superior
has aim to provide ocean energy related information and data observed with remote sensing satellite
data. Sea Surface Temperature (SST) is estimated with Thermal Infrared and Microwave radiometer
data while Wind Speed (WS) is retrieved with Microwave radiometer data. Geoids or Sea Level (SL)
as well as Significant Wave Height (SWH) are estimated with altimeter data. The data acquisition
system situated in Saga University has a capability of receiving data of Terra/MODIS, Aqua/MODIS
(visible to thermal infrared radiometer) and Aqua/AMSR (microwave radiometer). From these data,
SST, WS are estimated while SWH and SL are downloaded from the NASA/JPL site.
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Fig.1 Penetration, reflection of microwave radiance at calm

sea surface
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Fig.2 Emissivity of the sea surface with forms or white caps

when wind speed exceeds 7m/s.
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Fig.3 Atmospheric emission and transparent and absorption

of microwave radiance through the atmosphere
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Fig.4 Top of the Atmospheric (TOA) radiance or brightness
temperature received at sensor onboard satellite from the
ocean surface through the atmosphere
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Fig.5 Sea surface temperature of GDAS data at the intensive
study area
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Table 1 Mean and variance of GDAS data
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Table2 Regressive error
i RMS error
i 0.530(K)
i bR 0.754(nvs)
KA 0.899(mm)

Table 3 Regressive coefficients

BERE B RE KERE
C01:178.15 C02:102.21 C03:-176.88
C11:0.7413 C12:-0.4719 C13:0.3383
C21:-0.2994 C22:0.4831 C23:-0.2257
C31:-0.7920 C32:0.1768 C33-1.6291
C41:0.2522 C42:-0.5609 C43:0.8949
C51:2.5049 C52:-0.0124 C53:5.6032
C61:-1.2528 C62:0.2142 C63:-2.8837
C71:-1.5317 C72:-0.4605 C73:-2.8433
C81:0.8166 C82:0.2954 C83:1.4401

Estimated Sea Surface Temperature by regressive analysis
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Estimated Wind Speed by regressive analysis
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Estimated Water Vapor by regressive analysis
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Table4 Root Mean Square error for the proposed Simulated
Annealing

Wy RMS error
TR 0.373(K)
bR 0.731(mvs)
KA 0.787(mm)

Estimated Sea Surface Temperature
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Estimated Water Vapor by SA
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Table 5 Simultaneous estimation of SST, WS and WV with
the proposed Modified simulated annealing method

Wy RMS error
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