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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 7my/s.
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Estimated Wind Speed by regressive analysis
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Fig.7 Scatterogram of Wind Speed GDAS WS

Estimated Water Vapor by regressive analysis

32

30 -

28

26

2

22 +

12 14 16 18 20 22 24 26 28 30
Fig.8 Scatterogram of Water Vapor GDAS WV

TEfFE & LTV Z GDAS O43iE RAUTnn 5 &
INTHTRDR E BRI D EYRREZEITRZ Y,
L7zhio T, KERR, M LEGE, VEmiEE ORI EYR
RENKEVER L o TW0 B, 72, W HEEOH
TEfG R CHE UK EVEEIT DR DICHEE LT
LE D LI RBHILRBENE L TN D,

33 YIalb—FTy RTr==—Yr7 (SA)

SA IZ X AHEERER % Tabled (~d, F7-. HEEIR
B g LRUE, KRR D ENZ OB Z Fig9,10,11
WZENEIRT, ZOKE, YIal—7y K7 =—1
VU DEEORTERE, Tbb, FEERIT Figl2
DEDNTI2>TEY, WTNOHAE LRI B
TRICEEND 220 | 20%, FENEE 22
HEMRH B,

BT

ATBD 12 LAud, FIEERIROHEEREE L, MBREE
IZHRFLC0.58 (K) . #ELEEGETO. 86m/s, AFREUZT
0.57Tmm TH Y, Fi=, FLT—% v MIOWTEL
72 - BRI ORER BIEmEE IR LT 0. 53 (K) |
18 EJEGE T 0. 754m/s, ZKZRSUZT 0. 899mm THH Z &
NHREFIRIIKRE LR TISEERN LTt 2

T ERThoT,

Table4 Root Mean Square error for the proposed Simulated
Annealing

Y& RMS error
VETEIREE 0.373(K)

1 _FJEGER 0.731(m/s)
KK E 0.787(mm)

Estimated Sea Surface Temperature

304

304 T T T T T
"gosa_{" using 1:2  +
302 AN 4
e
z"‘"’i’-‘g:;}b
jes]
300 |- ST
. ;;*f* L
208 | L *
iy T
ATy
R
296 w7
o f g
S
294 L+ *
292 -
280 - . 1 1, L 1
280 292 294 298 298 300 302
Fig.8 Scatterogram of SST GDAS SST
Estimated Wind Speed by SA
11 T T
“gosa_w using‘lzz -
10 e = J
9 b L, Lt 4
. N
8 L oL " Tt s B
+ + -*
7t - P %
6 s 1 -‘:i&j*' . o+ * 1
) 17w Ea
5 - T Tire i .t 4
T Y e i .
B _‘g -
st h
. . . < , ‘
3 4 5 6 7 8 9
Fig.10 Scatterogram of Wind Speed GDAS WS



FEF-51

Estimated Water Vapor by SA

32

Lo ANV —0E=F ) 7 (BERE, BERE, KESROEL)

%ﬁ%ﬁbof%®¥¢é’&iféﬁw

SRIEM B,

\__

;—422

EJAN

15

MEE FNAYE kS N

30
28 -
2% -
24 1 gt
22
20 -

18 -

1 L : . 1 £ . .
12 14 16 18 20 22 24 26 28 30

Fig.11 Scatterogram of Water Vapor GDAS WV

Residual Error

8

32 300 SST

280

2
wina speed

8 280

Fig.13 Interaction between wind speed and sea surface
temperature (It also shows that there are many local
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