
Introduc)on	
	We	developed	a	new	cross-calibra2on	method	which	aims	improvements	in	consistency	in	SSTs	retrieved	from	satellite	
data.	The	method	 is	based	on	an	SST	algorithm[1]	which	we	developed	 for	Himawari-8	SSTs,	and	expected	 to	 improve	
consistency	 in	 JAXA’s	 L2	SST	products	generated	by	using	 satellite	 IR	data	 including	Himawari-8,	MODIS,	and	GCOM-C	
SGLI.	For	an	experiment,	we	used	it	and	corrected	Himawari-8	data	by	using	Terra/MODIS	data	as	a	reference	standard.	
As	shown	in	this	poster,	the	preliminary	result	shows	a	good	capability	of	the	method.	Extension	to	the	MW	SSTs,	such	as	
GCOM-W/AMSR2	and	WindSat,	is	an	issue	with	the	method	in	future.	

Data	
We	 used	 Himawari-8	 data	 and	 the	 Terra/MODIS	 L1	
product	correc2on	6.	We	also	used	buoy	data	to	screen	
out	the	data	which	are	likely	contaminated	by	clouds.	
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WL	(λ)	 a	 b	 RS	 N	
10.4	 1.0022	 0.00754	 0.048	 23520	
11.2	 1.0048	 -0.0185	 0.049	 23520	
12.4	 1.0051	 -0.0567	 0.073	 23520	
8.6	 0.9755	 0.24347	 0.080	 23520	
3.9	 0.9933	 0.00890	 0.0086	 23469	

Table	1		Coefficients	calculated	by	using	match-ups	for	April	2016	

WL:	wave	length	(μm),	a,	b:	coefficients,	RS:	filng	residual	(W),	N:	total	number	of	data	

Fig.	2	Histogram	of	the	differences	between	buoy	data	and	satellite	
SSTs	
Blue	 shows	 the	 histogram	 for	 Himawari-8	 SST,	 red	 shows	 the	
Himawari-8	 SST	 corrected	 by	 using	 the	 coefficients	 shown	 in	 the	
table	1,	and	black	shows	the	Terra/MODIS	SST.		

Summary	
We	 developed	 a	 new	 cross-calibra2on	 method.	 A	
preliminary	result	shows	a	good	capability	of	the	method.	
The	method	is	expected	to	improve	consistency	in	JAXA’s	
L2	SST	products.		
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Fig.	 3	Monthly	bias	 and	 STDs	of	 the	Himawari-8	 SSTs	 (blue),	 the	
corrected	Himawari-8	SSTs	(red)	and	the	Terra/MODIS	SSTs	
Rela2ve	 differences	 between	 MODIS	 and	 Himawari-8	 SSTs	 are	
improved	from	0.26~0.52	to	0.0013~0.19	K.			

F	 denotes	 a	 parameterized	 radia2ve	 transfer	 equa2on	 which	
was	derived	by	simplifying	the	IR	radia2ve	transfer	equa2on:	
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Then, dividing each parameter into a sum of the known value and the di↵erence from164

the known value rewrites (4) as165
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Here, parameters associated with 4 are the di↵erence components. The equation:169
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is derived from (5) and (6) by eliminating I
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2.3 Parameterization of IRTE178

Di↵erence components generally depend on each other, i.e., h4x4yi 6= 0, where x179

and y represent I

�

, Is
�

, ⌧
�

, I"
�

, and I

#
�

, and the angle bracket denotes the ensemble180

mean. This dependency is considered to originate from the physical process of the181

radiative transfer, and it can not be explained exactly without atmospheric profile182

data. However, if a model of the dependency exits, then calculation of the radiative183

transfer is possible without atmospheric data by using this model. To develop the184
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(2)	

Cross-calibra)on	
To	calibrate	Himawari-8	data,	we	used	a	formula:	
	
	
Here,	 λ	 is	 the	 wave	 length	 and	 aλ	 and	 bλ	 are	 the	
calibra2on	 coefficients.	 Calibra2on	 coefficients	 were	
calculated	by	 following	 the	 steps	below.	 Terra/MODIS	
data	for	April	2016	were	used	as	a	reference	standard	.	
1)  generate	a	match-up	data	 set	of	Himawri-8,	Terra/

MODIS,	and	buoy	data,	
2)  screen	 out	 cloudy	 data	 by	 checking	 the	 difference	

between	buoy	and	satellite	SSTs,	
3)  simulate	 Himawari-8	 data	 by	 using	 the	 SST	 and	

transmidance	 data	 retrieved	 from	 Terra/MODIS,	
and	

4)  calculate	 the	 calibra2on	 coefficients	 by	 the	
comparison	 between	 the	 original	 and	 es2mated	
Himawari-8	data.	

(1)	
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27

1 introduction28

The ocean dominates nearly 70% of the Earth’s surface, and its surface temperature29

(sea surface temperature: SST) is a basic parameter in the geophysical field. SSTs are30

operationaly measured with several methods. In the measurement methods for SST,31

role of the satellite based remote-sensing is very important because of its wide coverage32

and high density of the data. Determination of satellite-based SSTs started in 1970’s33

by using the thermal infrared data measured with the polar orbital meteorological34

satellites by the National Oceanic and Atmospheric Administration (NOAA) of the35

United States of America. Nowdays, many agencies from the world generate SST36

products by using the space-based infrared (IR) and micro wave data.37

The Japan Aerospace Exploration Agency (JAXA) produces SSTs retrieved from38

the satellite data such as AMSR2, AHI, MODIS, VIIRS, and etc.. The SST product39

by the SGLI onboard the GCOM-C will be released soon. Here, the GCOM-C is one of40

the JAXA’s Earth observation missions. Except for AMSR2, SSTs are determined by41

using IR data. JAXA utilizes a common SST method: a quasi-physical SST method,42

for consistency in SST products. However, the generated products were inconsistent43

with each other. The degree of the inconsistency is around 0.1 to 0.3K; however, this44

is not negligible for the climate monitoring.45

2 Algorithm46

Let us consider a cross-calibration that corrects infrared (IR) data measured with an47

optical sensor onboard an A satellite by using infrared data measured with another48

optical sensor onboard a B satellite. The correction is made by using the formula:49

corI� = a�I� + b� (1)50

2

.	


