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1. Introduction 
 The Japan Aerospace and Exploration Agency (JAXA) 
launched the Global Change Observation Mission 
(GCOM) -Climate satellite on 23 December 2017. GCOM-
C aims at contributing the global climate watch and 
forecast by the monitoring of geophysical parameters 
related to the global climate system. The Second 
Generation Global Imager (SGLI) is the optical sensor 
aboard the GCOM-C satellite. SGLI succeeds the Global 
Imager (GLI) aboard the Advanced Earth Observing 
Satellite (ADEOS)-II. SGLI consists of two components: 
the Visible and Near-infrared Radiometer (VNR) and the 
Infrared Scanner (IRS). SGLI has the swath width of 
1,150 km for VNR and 1,400 km for IRS, and has 
switchable spatial resolution from 250 m to 1 km (Fig. 1). 
GCOM-C flies on a sun-synchronous orbit, of which the 
descending local time is ~10:30 a.m., and obtains global 
data through scans during 2 or 3 days (Tables 1, 2). 
 SGLI SSTs are retrieved from the split window (SW) 
data of SGLI. The SST method for Himawari-8 SST(1) 
was modified and applied to SGLI, and the cloud 
masking method was newly developed.
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1 Introduction

Sea surface temperature (SST) is an important geophysical parameter connected to heat flux at the air-

sea interface. SSTs are retrieved from the split window data gathered with the Second-generation Global

Imager (SGLI) aboard the Global Change Observation Mission-Climate (GCOM-C) Shikisai satellite

(Fig. 1). The GCOM-C satellite, that aims the monitoring of geophysical parameters related to the

global climate system, flies on a sun-synchronous orbit at the altitude of 798 km and obtains global data

every 2⇠3 days (Table 1)[1]. This document presents technical information on SGLI SST, i.e., data in

Section 2, algorithms in Section 3, preliminary validation results in Section 4, and limitations of the

algorithm in Section 5.

2 Data

SGLI has switchable resolution from 250 m to 1 km, and the swath widths are 1,150 km for VN- and P-

channels and 1,400 km for SW- and T- channels. Table 2 shows the SGLI data used for SST retrieval.

Coe�cients for SST determination were calculated using simulated SGLI data that was generated with

the Radiative Transfer for TOVS (RTTOV) 10.2: an RTM developed by the Numerical Weather Pre-

diction Satellite Application Facility (NWP SAF) of the European Organisation for the Exploitation of

Meteorological Satellites (EUMETSAT)[9]. The NWP data used for the input to RTTOV was provided

by JMA. Cloud masking uses SST analysis: the Merged Global Daily SST (MGDSST) provided by the

Japan Meteorological Agency (JMA)[5, 8].

3 Algorithm

The algorithm for SGLI SST can be divided into two components: SST determination and cloud masking.

The SST determination determines SSTs for all pixels, and the cloud masking examines the determined

Table 1
GCOM-C specifications

Launch 23 December 2017 from Tanegashima Space Center
Launch Vehicle HII-A

Weight 2,000 kg
Power 4 kw

Design Life 5 years
Orbit Sun-synchronous

Altitude 798 km
Inclination 98.6 degrees

Equator crossing local time (descending) 10:30 ± 15 min.
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Table 1 GCOM-C 

2. SST method 
 The SST method for Himawari-8 SST(1) was modified 
and applied to the split window data of SGLI. 
(a)Data 

•SGLI SW (10.8 um, 12.0 um) 
•Initial data (a priori) 

(b)Formula 

(c)LUT 
 Initial data and coefficients are generated by using 
NWP data and stored in a LUT (Table 3).

Table 3
LUT for SST coe�cients

Dim. Parameter Interval
1 T1 1.0 K
2 T1 � T2 0.1 K
3 Satellite zenith angle 10.0 deg.

SSTs for cloud contaminations and decides the quality level (QL) for each data.

3.1 SST determination

SST algorithm is based on the method developed for Himawari-8 (H8) SST[3, 4]. The method for H8

SST was reviewed and simplified for split-window data.

SST (Ts) is determined by using the equations:

Is = Is0 + a (Is1 � Is0) , (1)
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nX

k=0

ckTb
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Here, Is is the surface blackbody radiance, and subscripts 0 and 1 denote the initial value and the first

guess, respectively. The first guess is given for each IR channel by using the IR data and coe�cients

for the channel. Is denotes the two dimension vector of Is calculated for T1 and T2, and 5 denotes

a coe�cient vector. Note that the element of Is for the T2 channel is the radiance translated by the

conversion of the unit for T2 to the unit for T1. Eq. (2) is the inverse of the Planck function, where �1

denotes the central wavelength of the T1 channel. Eq. (2) gives a monochromatic blackbody temperature.

Eq. (3) translates the monochromatic temperature to the e↵ective temperature for the radiance at the

T1 channel which is an integrated value of the weighted monochromatic radiances; the weights are given

as the relative spectral response (RSR).

Initial values and coe�cients were generated by using simulated SGLI data and compiled into a

three-dimension look-up-table (LUT) (Table 3).

3.2 Cloud masking

Fig. 2 shows the process flow for detection and masking of clouds. The cloud masking method consists

of two steps: the step for the initial clear/cloud classification and the step for the decision of the quality

level (QL) which gives information on clear/cloudy. The initial step classifies the determined SSTs into

clear, cloudy, or indeterminable with some threshold tests. The second step gives each SST a QL from

good to unknown that depends on the initial classification and the cloud probability. Cloud probabilities

are calculated based on Bayesian.

3.2.1 Initial classification

The smoothness test divides SSTs into some continuous coarse/smooth cells depending on their unifor-

mity. The SST front test redistribute the SSTs in and around the SST fronts, where SST uniformity

is very low, from coarse to smooth. After the smoothness and front tests, the data in coarse cells are

considered as cloudy; however, clear/cloudy is still undeterminable about the data in smooth cells. The

thermal test determines clear/cloudy of smooth cells by the comparison with analyzed SSTs. If over 10

% of SSTs in a cell are within 2 K from the SST analysis, the cell is classified as clear, and if not, the

cell is classified as cloudy. SSTs, those no analyzed SSTs are available for or are very close to land, are
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3. Cloud masking 
 Cloud masking is made by a combination of clustering 
of retrieved SSTs and Bayesian, where clustering divides 
determined SSTs into clear/cloud clusters based on SST 
uniformity (Fig. 2). 
(a)Data 

•SGLI (673.5 nm, 1.38 nm, 10.8 um, 12.0 um) 
•Determined SST 
•SST analysis (nighttime only) 

(b)Result  
Given by QL (Table 4, Fig. 3). 

(c)Issues 
There are still some issues should be improved, e.g., 
•false clouds around SST fronts 
•cloud masking in coastal area 
•cloud masking for inland water 
•cloud masking for nighttime, and so on.

Table 3 LUT
Dim. Parameter Interval

1 T1 1.0 K

2 T1-T2 0.1 K

3 Satellite zenith angle 10.0 °

Table 4 QL
QL Description
Cloudy
Unknown Unknown clear / cloudy
Unreliable Unsuitable for quantitative use
Acceptable

Suitable for quantitative use
Good

5. Summary 
 SGLI SSTs are retrieved from the SW data obtained by 
GCOM-C/SGLI. SST determination is based on the 
method for H8 SST, and a new method has been 
introduced for cloud masking. The comparison result of 
SGLI SST and buoy data shows good agreement between 
them. Meanwhile, the cloud masking method still has 
some issues. To improve those issues, SGLI SST is being 
updated still now. SGLI SSTs are available on the 
internet at JAXA’s G-portal(3), and the latest version is 
available at the JASMES site(4). 

4. Validation 
 SGLI SST was validated by comparison with buoy 
data within the match-up window with the size of 3 hr x 
3 km. Buoy data were downloaded from the iQuam of 
NOAA(2). The result shows good agreements between 
SGLI SST and buoy data (Fig.4, Table 5).
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Fig. 3     SGLI SST 

Table 2 SGLI channels for SST
Ch. Wave length IFOV
VN8 673.5 nm 250/1000
SW2 1380 nm 1000
T1 10.8 um 250/1000
T2 12.0 um 250/1000

Daytime
QL Bias 

(mean)
Bias 
(median)

SD RSD outlier* 
%

Clear %

Unreliable -0.62 -0.32 1.15 0.48 1.0 47.2
Acceptable -0.11 -0.12 0.37 0.28 << 0.1 14.1
Good -0.082 -0.095 0.35 0.28 << 0.1 14.0

Nighttime
QL Bias 

(mean)
Bias 
(median)

SD RSD outlier* Clear %

Unreliable -0.48 -0.37 0.62 0.43 << 0.1 41.0
Acceptable -0.24 -0.18 0.63 0.28 << 0.1 10.8
Good -0.24 -0.18 0.63 0.28 << 0.1 10.8

Table 5 Statistics for Dec. 2018 - Mar. 2019

Fig. 4     SGLI SST (good) vs buoy (Dec. 2018 - Mar. 2019)
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Fig. 2 Cloud masking flow (right) 
The flow shown by the figure is still 
temporary. The cloud masking 
method still have some issues and 
needs improvements. 
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