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New analytical system for monitoring ocean conditions especially the sea surface temperature,

with the aid of the remote sensing products of Himawari "

Masafumi KASAISHI* and Kota NAKAHATA*

Abstract

We have used the remote sensing products for sea surface temperature (SST) provided by the artificial
satellites to monitor SST and to perceive ocean currents around Japan, as well as to publish the Quick
Bulletin of Ocean Conditions. In September 2022, we changed the method from using the SST observed by
NOAA and MetOp to using the SST observed by Himawari-8. We had directly received the signals of SST
data observed by NOAA and MetOp using an analytical system with parabolic antenna. We replaced that
with the new system witch receives SST data observed by Himawari-8 provided by the Japan Aerospace
Exploration Agency (JAXA) via an internet site. The replacement could reduce cost and workload for
maintenance. In this report, we describe the outline of our new system for monitoring SST and the
characteristic of the new SST images.

The new system receives the SST products observed by Himawari-8 from JAXA. The observation interval
of Himawari-8 is every 10 minutes. The high frequency observation could reduce data blanks in a one-day
composite image caused by cloud coverages in comparison with the previous products. The daily average
value was selected for composite SST images in order to avoid improbable SST patterns resulting from the
comparison with the daily maximum and minimum values.

To assure the accuracy of the new SST images, we compared the new product against SST datasets based
on the result of direct observation in several cases. The anomaly between new images and the CTD dataset
of the Chiba light beacon in the Tokyo bay is approximately +0.6C among the 10 —28C in SST. In other
case, the anomaly compared with the SST datasets of Kuroshio-Bokujo buoys off the coast of Shikoku is
approximately —1.1°C and mostly accorded at 17°C and 29C of buoy-observed temperature, respectively.
When comparing the water temperature data of NOAA and Metop with the water temperature data of
Himawari-8, it was found that Himawari-8 was approximately 0.7 ‘C lower at water temperature 28°C, and

approximately 0.4°C at water temperature 5C.
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Fig. 1. Making image of the sea current map in QBOC.

Background color image is SST obtained by the
remote sensing data. Arrows are current speed
and direction observed by ships and buoys.
Green and red thick lines are flow path of
Kuroshio at previous and present moment,
respectively.
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Fig. 2. The one-day composite SST image around south
of Honshu on Jul. 11, 2022. Areas shown black
in those images indicates no-data zone due to
cloud-blocking. (a) NOAA and MetOp. (b)
Himawari-8.
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Fig. 3. Comparison between surface water temperature (about 10 cm below the surface) observed by CTD at Chiba
light beacon (SLT-CLB) and SST observed by Himawari-8 (SST-H8) during Jul. 2021 to Jun. 2022.
(a) The location of Chiba light beacon.
(b) Time series of SLT-CLB and SST-H8 during Jul. 2021 to Jun. 2022 at every 2:00, 8:00, 14:00 and 20:00 (JST).
Black open dot indicates SLT-CLB. Red solid dot indicates SST-HS.
(c) Correlation plot between SLT-CLB and SST-HS8. Red line indicates linear regression.
(d) Histogram of differences between SLT-CLB and SST-H8. Red and blue bars indicate frequency distributions in
the case of above 19C and below 19C of SST-HS, respectively.
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Fig. 4. Comparison between surface water temperature observed at Kuroshio-Bokujo Buoy No. 10 (SLT-KB10) and
SST-H8 during Jul. 2021 to Jun. 2022.
(a) The location of Kuroshio-Bokujo Buoy No. 10.
(b) Time series of SLT-KB10 and SST-H8 during Jul. 2021 to Jun. 2022 at every 2:00, 8:00, 14:00 and 20:00 (JST).
Black open dot indicates SLT-KB10. Red solid dot indicates SST-HS.
(c) Correlation plot between SLT-KB10 and SST-HS8. Red line indicates linear regression.
(d) Histogram of differences between SLT-KB10 and SST-HS.
4. 2021 4F7 A5 20224E 6 B T, B 10 77 A4 TBIN S - FE KR (SLT-KB10) & SST-H8 @
R,
(a) B9 10 57 4 OfE.
(b) #:H 2%, 8, 14K, 20 RFOKIERRIIZE). B B 10574. K O0FEbHD) 875,

(c) 0EbY 85 & B 10 57 4 O/KIAHBIIX. ARHE « [l R
(d) OEbY 85 &R 10 57 4 OKinA DML A .

- 132 -



New analytical system for monitoring ocean conditions especially the sea surface temperature,

with the aid of the remote sensing products of Himawari

35
(b)
30 e
25 J -
O 20 :
[+] a a
= s
v 915 =g
BEME135 74
Kuroshio-Bokujo Buoy No.13 10
1o sstms
© SLT-KB13
N 0 I 1 I 1 I 1 I 1 1 1 1
0 50 100 @ 07/01 09/01 11/01 01/01 03/01 05/01
134 135 Date
35 . "
(c) 24 (d) Ave. =-0.568 |
30 % c=0.663 [
25 e
%) > S
a0 =
[=.2] o Q
e =
= 15 VS (=
% ///I m
il o
10 V4 “
§ oo /",/ y = 1,082x -2.446 |
/ R™=0.985
0 [ : i i o — T T
0 < 10 15 20 25 30 35 4 2 0 2 4
SLT-KBI13 [°C] SST-H8 — SLT-KB13[°C]

Fig. 5. Comparison between surface water temperature observed at Kuroshio-Bokujo Buoy No. 13 (SLT-KB13) and
SST-HS8 during Jul. 2021 to Jun. 2022.
(a) The location of Kuroshio-Bokujo Buoy No. 13.
(b) Time series of SLT-KB13 and SST-H8 during Jul. 2021 to Jun. 2022 at every 2:00, 8:00, 14:00 and 20:00 (JST).
Black open dot indicates SLT-KB13. Red solid dot indicates SST-HS.
(c) Correlation plot between SLT-KB13 and SST-HS8. Red line indicates linear regression.
(d) Histogram of differences between SLT-KB13 and SST-HS.
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Sea Surface Temperature [*C]

Fig. 6. The one-day composite SST image around Okinawa on Jul. 11, 2022.

(a) Daily minimum SST of Himawari-3.

(b) Daily average SST of Himawari-8.

(¢) Daily maximum SST of Himawari-8.

(d) Daily average SST of NOAA and MetOp.
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(d) HFHKiE (NOAA & MetOp).

EIMEE AR L 2R TH D, ThENE KL
ToABR, WEBATICIZ A S DL, ANERGRE
FOVHPHHEERHTLZ & & LT

&IZ, Fig. 7 (a) IR THPINTSSTN/M &
SST-H8 D FEEREEE 10 43 M O HI KL 7 — % % I
2 L 7. Fig.7 (b) &, SST-N/M & SST-H8 @
KiatHEAKTH 5. AL 2T—213, E2oHE
WO\ 20224E1 HOHERAET A 11 HOHYF
KR TH S, BROROEBIIFOEH,L L, %
BROFIIIFO RS D RV L ERL TV A.
B2 5, /Kl 28°C Tlid SST-HS 75 0.7°C #£ )i
i<, JKifL 5C Tid SST-HS 75 0.4C A2 = &
MNhbh o7z Fig. 7 (c) &, SST-N/M & SST-HS
DKBEDE A N T T A ThDH. KiEEDFHE

X8 -0.6C, E#EFZEIZIHI6CTHS. ok
T, 27T 5 30COFHE[E I L 2D, =
DOIRELIROKIBFEN L A N7 5 A THEIZEN
TW5.

4 BBbHYIC

AETiE, O F bV EmKmE 58727
W ULANT DAL A L, W7 — % O EZ M L
7z.

SST-H8 & SST-N/M R E mBlill o 7 — % £ D
KiZEE, RKCTICRETH-7. T2, Ei
B 7 — % & DK AEDEERZED KK TICTH
ETHY, E62&FWRhEnTevbirol
(Table 1).

- 135 -



Masafumi KASAISHI and Kota NAKAHATA

40 T :
‘ v (b) 7
P %’{/{!g/ 5
= _
o
% 10
w
0-f-igl.[y = 0,986% -0.339
B R™=0.957
Low | Fréquenty iy
ey iHib
N -10 ——
' 0 500 1,000 1,500 2,000 km @ -10 0 Io 20 30 40
1’ 130 | I 140I | 150I 160 SST-N/M [OC]
1 (0 Ave. = -0.625
s o = 1.586

Frequency
3000

2000

1000

c -
-10 -5 0 5 10
SST-H8 — SST-N/M[°C]

Fig. 7. Comparison between SST observed by NOAA/MetOp (SST-N/M) and SST-HS at Jan. 9, 2022 and Jul. 11,
2022.
(a) The area of comparison between NOAA/MetOp and Himawari-8.
(b) Correlation plot between SST-N/M and SST-HS. The color of the dots indicates high or low frequency (Color
bar at the bottom right of the figure). Red line indicates linear regression.
(c) Histogram of differences between SST-N/M and SST-HS.
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Table 1. The differences and their standard deviation
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KB13, SST-N/M and SST-HS.

# 1. BHBIIKIE K O° SST-N/M & SST-H8 L d7% &

Z DR .
e | s st evon (0
SLT-CLB 18:2 EZE ég:g; -0.3 1.1
e I BT
SLT-KB13 :(1):(1) Egi ;;8 0.6 0.7
sstam [ 0 (git;;% 0.6 1.6

WIS Tk 2 et U7oRS R, HPSftz i
T5ZLT, HiRFEMERHREMEZ#EH LGS
EHAR, RARLLI VAR B). AL—X 7
W RVBERENL Z Lo,

O b D HRKIRNOEREIZ X 53280, K
DFTNIPMRICLUTF EDLTHATHY, HEEHR
DIEICIXTZ L A ERERWEERZONDL. 0D
ZROF I, PEHT & 0 RFRE OB AV
2WID, ZOEBOLEINSI LS BbTD, K
I X R R M OREE O EAMFFTE 22 TH
b, —J5, ROTIIHERT & 0 B SREDSEL 2D
A3, WEEEARHOERIIIRFICME LR W EEZEZ 5
%.

@t

g () & 20214FE4A LD, KRBT
SR & 0 e E ARG IS L, K
FRAREB IR STV TnEd. K
faTlx, 2022 4F 9 F MR FE d R O E U 5
LHERT—F 7D, NOAA & MetOp 60 FDH D
WCERSTRIZH720, W ERETOALZI TS
MO LTz nEV)BIR2rLHEL T L7
RFENERT 2R 52 Cne2&F L
ARG FALRERAE, AHREREE, KiERAA
MRS LS. TRIEOKIRT —
FIZOWTIE, RAKEREE»LLOYE%
W72 EF Lz REEICTHER LBy 7
A OKIRT — F 13, BRI RSP I SR R
DOWHFRTEHR Y AT 22 FHSETWEZEFL
7o, ARWEICTHERALZ0 ) ERAKRT— %

&, FHME R TETZERERE JAXA) O 55 BFA T
Bray sy MRty —E 2 (PTree) X 032t
ZUE L7

O % b Y R KIRD 7 — 5 % H\ 72 R ENT 5
FEIZOWT, JAXA L RJETICHELR S 2 W2
72&F L7 CZWKELTHOLDTHEELEL
9.

X W

P E = (2009) BigME & o> 5 R
NOAA-MCSST AT il D F# % Je Y€ DR A1
RO, MR e, 45,
34-52.

JAXA, TGCOM-W1] & — % F] I = — ¥,
https://www.eorc.jaxa.jp/ AMSR/satellite/
gcom-w_ja.html.

JAXA, [0 FDbh)E=% ] KiE~X—, https://

www.eorc.jaxa.jp/cgi-bin/ptree/validation/

o)

sst.cgi.

£ F

M DR RT IR R T, 20224F 9 A,
JAXADS 8535 [OFEFbDE=ZS | 25, AH
WROTHLY TN L MEKEE A v 57—t
MO TH Y v a— FL, WoCE# & e
WA $TAZEIC L. COHEDOEANICE
D, HERTOAERE NOAA & MetOp DF— % %
RS2 HELD, RFRPEHOAHEIE T Z
7o, ARRTCE, WERIIC BT B RAKRT—
MM E O F D Y KR FFEIZ OV THIE
T 5.

OFb0ix, HARFBETOWEZEED 10 5L
FHRE D725, HERTO NOAA & MetOp (2 HERE
DERNZ L BT =7 ORMHPBAT . TD7
B, KRR OREE O LA TE 5.
FREE=S ) ¥ I RA MEOEOKRT — 5
L L 2RSSR, K 10C DLk 28°C DL T o #i B
T, £06CUNT—3 L7 MYEM o R HY;
T4 LUK R, K 29C TIRIFIE—%T
LH, KiR17TCTIEOEb YA LITHEEMKL

- 137 -



Masafumi KASAISHI and Kota NAKAHATA

oz, OFEH ) OHPEKIROMmGIL, HixE
e OV H AR O BRI R, AT H 4wz
B, MREARICEWE &b 7z,

NOAA & MetOp DKimT—% &0 F b Y DK
Wr—2 &l L2 A, KiL2BCTOEDH
D230.7CHEMLS, KELS5CTOEDHH2704T
RN ESb Ao 7.

- 138 -



