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Abstract: Since 2002, China has launched four Haiyang-1 (HY-1) satellites equipped with the Chinese
Ocean Color and Temperature Scanner (COCTS), which can observe the sea surface temperature
(SST). The planned new generation ocean color observation satellites also carry a sensor for observing
the SST represented by the payload in this paper. We analyze the spectral brightness temperature (BT)
difference between the payload and the Moderate Resolution Imaging Spectroradiometer (MODIS)
onboard Terra for the thermal infrared channels (11 and 12 µm) based on atmospheric radiative
transfer simulation. The bias and standard deviation (SD) of spectral BT difference for the 11 µm
channel are −0.12 K and 0.15 K, respectively, and those for the 12 µm channel are −0.10 K and
0.03 K, respectively. When the total column water vapor (TCWV) decreases from the oceans near
the equator to high-latitude oceans, the spectral BT difference of the 11 µm channel varies from a
positive deviation to a negative deviation, and that of the 12 µm channel basically remains stable. By
correcting the MODIS BT observation using the spectral BT differences, we produce the simulated
BT data for the thermal infrared channels of the payload, and then validate it using the Infrared
Atmospheric Sounding Interferometer (IASI) carried on METOP-B. The validation results show that
the bias of BT difference between the payload and IASI is −0.22 K for the 11 µm channel, while
it is −0.05 K for the 12 µm channel. The SD of both channels is 0.13 K. In this study, we provide
the simulated BT dataset for the 11 and 12 µm channels of a payload for the retrieval of SST. The
simulated BT dataset corrected may be used to develop SST-retrieval algorithms.

Keywords: new generation ocean color observation satellite; ocean color and temperature scanner;
MODTRAN; simulation; brightness temperature

1. Introduction

Haiyang-1 (HY-1) satellites are the first generation of China’s ocean color series satel-
lites. HY-1A was the first experimental satellite, launched on 15 May 2002. HY-1B was the
successor of HY-1A and was launched on 11 April 2007. HY-1C was the first operational
satellite, launched on 7 September 2018. HY-1D was designed to perform complementary
observations with HY-1C in the morning and afternoon and was launched on 11 June 2020.
Both HY-1A and HY-1B are in orbit at a height of 798 km and a tilting angle of 98.8◦. A
descending node local time of HY-1A is 8:53–10:10 a.m. and that of HY-1B is about 10:30
a.m. Both HY-1C and HY-1D are in orbit at a height of 782 km and a tilting angle of 98.5◦.
A descending node local time of HY-1C is approximately at 10:30 a.m. and that of HY-1D
is about at 1:30 a.m. All four satellites are equipped with the Chinese Ocean Color and
Temperature Scanner (COCTS) capable of observing the sea surface temperature (SST).
The ground pixel resolution of the COCTS is approximately 1.1 km, with a swath width
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of about 2900 km. The COCTS is a ten-band sensor, including eight visible bands and
two thermal infrared bands with the center wavelengths about 11 and 12 µm, respectively.

The new generation ocean color observation satellite is planned to be launched, and it
will also carry a sensor for observing the SST represented by the payload in this paper. The
payload still includes two thermal infrared channels at 11 and 12 µm. For pre-researching
the SST-retrieval algorithm, the brightness temperature (BT) data of these two channels are
essential. Generally, the physical properties and performance characteristics of the sensor
are determined through a series of comprehensive and systematic tests before launch,
as well as the calibration algorithm before launch and in orbit [1–4]. In the absence of
pre-launch test data, and under the premise that the spectral characteristics of the two
thermal infrared channels of the payload are close to the corresponding channels (M15 and
M16) of the Suomi National Polar-orbiting Partnership (S-NPP)/Visible Infrared Imaging
Radiometer (VIIRS) satellite, we created a simulated BT dataset for the 11 and 12 µm
channels of the payload and provided the test data for pre-research of the SST-retrieval
algorithm. In this study, we conduct BT simulation research using the spectral response
functions (SRFs) of the S-NPP/VIIRS instead of the payload.

Considering that the 11 and 12 µm channels of the Terra/Moderate Resolution Imaging
Spectroradiometer (MODIS) have shown a stable long-term trend [5], and with continuous
updates in calibration and algorithm improvements, it has resolved issues encountered
during on-orbit operation and currently provides high-quality data products [6]. Therefore,
based on atmospheric radiative transfer simulation, we corrected the MODIS BT obser-
vation using the spectral BT differences between the payload and MODIS, and created a
simulated BT dataset for the thermal infrared channels of the payload. In Section 2, an
overview of the datasets is provided. Section 3 describes the method of the BT simulation.
Section 4 presents the results, including the analysis of spectral BT differences and cre-
ation of a simulated BT dataset. Section 5 evaluates the simulated BT. Section 6 concludes
the study.

2. Datasets

The datasets consist of Terra/MODIS data products, METOP-B/Infrared Atmospheric
Sounding Interferometer (IASI) data, and the fifth generation of global atmospheric re-
analysis products (ERA5) distributed by the European Centre for Medium-Range Weather
Forecasts (ECMWF). In this study the time of the datasets used were the 1st, 8th, 15th, and
22nd of each month in 2019. The spatial coverage was global oceans.

2.1. Terra/MODIS Data

Terra was successfully launched in December 1999. The orbit altitude is 705 km, and
the tilting angle is 98.5◦. The local time at the descending node is 10:30 a.m. MODIS
onboard Terra achieves a swath width of 2330 km with a scanning pattern of ±55◦. It
provides global coverage every one to two days. MODIS has 36 spectral channels. The
spectrum ranges from 0.4 to 14.4 µm [7].

In this study, the MODIS data products used include MOD021KM, MOD03, and
MOD35_L2 [8–10]. All are 5-min granule, and the spatial resolution is 1 km. The data
format is HDF. The MOD021KM data product contains calibrated radiances and solar
reflectance for all bands. The MOD03 data product contains geolocation information, such
as longitude, latitude, satellite zenith angle (SZA), land–water mask, etc. The MOD35_L2
contains a cloud mask and quality assurance for the cloud mask, etc. These three MODIS
data products are versioned as Collection 6.1.

2.2. METOP-B/IASI Spectral Radiance Data

METOP-B is a polar satellite launched in September 2012. Its orbital altitude is 827 km
and the tilting angle is 98.7◦. The local time at the descending node is 9:30 a.m. [11]. IASI
onboard METOP-B is used for measuring the infrared atmospheric spectra. IASI consists of
a Fourier Transform Spectrometer and an Infrared Imager. The spectral range of IASI is
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from 3.62 µm to 15.5 µm, and a spectral sampling resolution of that is 0.25 cm−1, which
results in 8461 spectral samples [12].

In this study, we use the radiance data from the EUMETSAT Polar System (EPS) IASI
Level 1C data product. The data product is accessed in EPS native format [13]. The data
contain longitude, latitude, time, spectral radiance, wavenumber, SZA, etc. [14].

2.3. ECMWF ERA5 Data

ERA5 data products are distributed by ECMWF. In this study, we use ERA5 hourly
data on pressure levels and on single levels, regridded to a 0.25◦ latitude–longitude grid.
The data are accessed in NetCDF. The vertical resolution of ERA5 hourly data on pressure
levels is 37 pressure levels, and the main variables include geopotential, atmospheric
temperature, relative humidity, ozone mass mixing ratio, wind, etc. The main variables of
the ERA5 hourly data on single levels include 2 m temperature of air, skin temperature,
10 m wind, total column water vapor (TCWV), etc. [15].

3. Methods
3.1. Data Preprocessing

We used the flag information from the cloud mask data provided by the MOD35_L2
product to select daytime and nighttime clear-sky ocean pixels, respectively. Since ERA5
data are used for the atmospheric radiative transfer simulation, the radiance data and
the SZA of the selected ocean pixels from the MOD021KM product were projected onto a
latitude–longitude grid of 0.25◦ × 0.25◦, the same as the spatial resolution of ERA5 data
using the geolocation information from the MOD03 product. Figure 1a,b show the MODIS
11 and 12 µm BT images on 15 January 2019.
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Figure 1. (a) The MODIS 11 µm BT, (b) the MODIS 12 µm BT for one granule on 15 January 2019.

For the ocean pixels selected, longitude, latitude, skin temperature, and horizontal
and vertical wind-speed components were extracted from the ERA5 surface parameter
product. The longitude, latitude, geopotential, ozone mixing ratio, relative humidity,
specific humidity, and atmospheric temperature profiles are also extracted from the ERA5
atmospheric parameter product. In order to show the demos of MODTRAN profiles, a
position is randomly selected in the tropical, midlatitude, and subarctic regions, respectively.
Figures 2–4 show, in turn, examples of atmospheric temperature profiles, zone profiles,
and specific humidity profiles for simulation on the three positions. Subgraphs a–d in
Figures 2–4, respectively, represent the profiles at 22:00 on 1 January, 1 April, 1 July, and
1 October 2019.
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3.2. Simulation of Atmospheric Infrared Radiative Transfer

The MODerate resolution atmospheric TRANsmission (MODTRAN) model, devel-
oped by Spectral Sciences Incorporated and the Air Force Research Laboratory, is a tool
used to solve the radiative transfer equation using a narrow-band method. It simulates
the process of radiance passing through the Earth’s atmosphere. The input file for MOD-
TRAN is an ASCII format file consisting of a series of formatted cards (CARDS). CARD1,
CARD1A, CARD2, CARD3, CARD4, and CARD5 are the six mandatory cards that must be
input. They define the model’s algorithm type, scattering model, atmospheric profile input
parameters, aerosols and clouds, observation geometry, spectral range and resolution, and
program loop settings, respectively. MODTRAN can simulate physical quantities such as
atmospheric transmittance, radiance, and BT at the top of the atmosphere.

3.3. BT Simulation of Ocean Color and Temperature Scanner

The simulated BT of the payload is obtained by correcting the observed BT of MODIS
using the spectral BT difference between the payload and MODIS. Figure 5 shows the
flowchart of the simulated BT process for the payload.
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Figure 5. The flowchart of the simulated BT process for the payload.

According to the flowchart in Figure 5, for the selected ocean pixels we simulate
the 11 and 12 µm BT of the payload and MODIS, respectively. The input of MODTRAN
simulation includes SZA, ERA5 surface parameters, ERA5 atmospheric parameters, and
the spectral response function. By calculating the BT difference simulated by MODTRAN
between the payload and MODIS for each channel, the observed BT of the two thermal
infrared channels of MODIS is corrected. Finally, the 11 and 12 µm simulated BT dataset of
the payload are created.

4. Results
4.1. Spectral BT Difference

By comparing the MODTRAN profiles between the payload and MODIS, we know that
only the spectral response functions are different. So, the spectral differences can be quan-
titatively characterized using atmospheric radiative transfer simulations with MODTRAN.
Figures 6 and 7 display the scatter plots of the payload BT against MODIS BT simulated
by MODTRAN for the 11 and 12 µm channels, respectively. Figures 6a and 7a show the
scatter plots during the day, and Figures 6b and 7b show scatter plots at night. The collocation
number in an interval of 0.25 K BT is indicated by the color. The scattered points in the 11 µm
channel deviate more from the diagonal line than the 12 µm channel. Figures 8 and 9 display
the histogram of the differences of BT simulated by MODTRAN between the payload and
MODIS in the 11 and 12 µm channels, respectively. The interval of the BT difference is 0.025 K
(Figures 8a and 9a show daytime results and Figures 8b and 9b show nighttime results).
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It can also be clearly seen that the BT differences in the 11 µm channel are concentrated
between −0.6 K and 0.6 K, while the BT differences in the 12 µm channel are concentrated
between −0.3 K and 0 K. The dynamic range of the 11 µm BT differences is wider. With
regard to statistics, the bias and standard deviation (SD) of the 11 µm BT differences are
−0.12 K and 0.15 K, respectively, while those of the 12 µm BT differences are −0.10 K and
0.03 K, respectively.
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The global and latitudinal distribution characteristics of spectral BT differences between
the payload and MODIS were analyzed. Figures 10 and 11 show the global and latitudinal
distribution of the BT differences in the 11 µm channel, respectively. Figures 12 and 13 show
the global and latitudinal distribution of the BT differences in the 12 µm channel, respectively.
Figures 10a, 11a, 12a and 13a represent daytime results and Figures 10b, 11b, 12b and 13b
represent nighttime results.



Remote Sens. 2023, 15, 5059 7 of 15

Remote Sens. 2023, 15, x FOR PEER REVIEW 7 of 16 
 

 

  
(a) (b) 

Figure 7. The scatter plots of the payload BT against MODIS BT simulated by MODTRAN in the 12 

µm channel: (a) during the day; (b) at night. 

  

(a) (b) 

Figure 8. The histogram of the differences of BT simulated by MODTRAN between the payload and 

MODIS in the 11 µm channel: (a) during the day; (b) at night. 

  
(a) (b) 

Figure 9. The histogram of the differences of BT simulated by MODTRAN between the payload and 

MODIS in the 12 µm channel: (a) during the day; (b) at night. 

The global and latitudinal distribution characteristics of spectral BT differences be-

tween the payload and MODIS were analyzed. Figures 10 and 11 show the global and 

latitudinal distribution of the BT differences in the 11 µm channel, respectively. Figures 

12 and 13 show the global and latitudinal distribution of the BT differences in the 12 µm 

channel, respectively. Figures 10–13a represent daytime results and Figures 10–13b repre-

sent nighttime results. 

Figure 8. The histogram of the differences of BT simulated by MODTRAN between the payload and
MODIS in the 11 µm channel: (a) during the day; (b) at night.

Remote Sens. 2023, 15, x FOR PEER REVIEW 7 of 16 
 

 

  
(a) (b) 

Figure 7. The scatter plots of the payload BT against MODIS BT simulated by MODTRAN in the 12 

µm channel: (a) during the day; (b) at night. 

  

(a) (b) 

Figure 8. The histogram of the differences of BT simulated by MODTRAN between the payload and 

MODIS in the 11 µm channel: (a) during the day; (b) at night. 

  
(a) (b) 

Figure 9. The histogram of the differences of BT simulated by MODTRAN between the payload and 

MODIS in the 12 µm channel: (a) during the day; (b) at night. 

The global and latitudinal distribution characteristics of spectral BT differences be-

tween the payload and MODIS were analyzed. Figures 10 and 11 show the global and 

latitudinal distribution of the BT differences in the 11 µm channel, respectively. Figures 

12 and 13 show the global and latitudinal distribution of the BT differences in the 12 µm 

channel, respectively. Figures 10–13a represent daytime results and Figures 10–13b repre-

sent nighttime results. 

Figure 9. The histogram of the differences of BT simulated by MODTRAN between the payload and
MODIS in the 12 µm channel: (a) during the day; (b) at night.

Remote Sens. 2023, 15, x FOR PEER REVIEW 8 of 16 
 

 

  
(a) (b) 

Figure 10. The global distribution characteristics of spectral BT differences between the payload and 

MODIS in 11 µm channel: (a) during the day; (b) at night. 

  
(a) (b) 

Figure 11. The latitudinal distribution characteristics of spectral BT differences between the payload 

and MODIS in 11 µm channel: (a) during the day; (b) at night. 

  
(a) (b) 

Figure 12. The global distribution characteristics of spectral BT differences between the payload and 

MODIS in 12 µm channel: (a) during the day; (b) at night. 

Figure 10. The global distribution characteristics of spectral BT differences between the payload and
MODIS in 11 µm channel: (a) during the day; (b) at night.

According to Figures 10 and 11, the spectral BT differences between the payload and
MODIS in the 11 µm channel exhibit the highest positive deviation near the equator. As the
latitude moves from the equator toward the North and South poles, the spectral BT differences
first decrease and then increase, eventually presenting a negative deviation. The maximum
positive deviation in the latitudinal direction is about 0.16 K and occurs around 5◦N. The
maximum negative deviation is about −0.28 K. In the Northern Hemisphere, this occurs
around 60◦N, and in the Southern Hemisphere, it occurs around 55◦S. In Figures 12 and 13,
spectral BT differences between the payload and MODIS at the 12 µm channel exhibit an
overall negative deviation. The maximum negative deviation is around 35◦N and 35◦S.
In the Northern Hemisphere, as the latitude moves from around 35◦N toward the North
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Pole or the equator, the latitudinal spectral BT differences decrease gradually. Similar
variation trends can also be observed in the Southern Hemisphere. The latitudinal spectral
BT differences vary from −0.12 K to 0 K.
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Next, we analyzed the relationship of the spectral BT differences and TCWV. The
TCWV data are extracted from the ERA5 hourly data on single levels. Figure 14 shows the
global distribution of TCWV. By comparing Figure 10 with Figure 14, it can be seen that
the 11 µm spectral BT differences show negative deviation in the lower TCWV regions and
positive deviation in the higher TCWV regions. By comparing Figure 12 with Figure 14, we
know that TCWV has little effect on the 12 µm spectral BT differences. Figure 15a,b shows
the variations of the 11 and 12 µm spectral BT differences with TCWV, respectively. The
11 µm BT differences are relatively larger in lower and higher TCWV regions and vary from
a negative deviation to positive deviation with increasing TCWV. The 12 µm BT differences
basically remain stable with increasing TCWV.
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4.2. Simulated BT of the Payload

The simulated BT of the payload was produced by correcting the MODIS BT observed
using the spectral BT differences between the payload and MODIS. The expression that
represents the relationship among the simulated BT of the payload, MODIS BT observation,
and the spectral BT differences is Equation (1), where BTsimulated represents the simulated BT
of the payload, BTMODIS represents the MODIS BT observation, and ∆BTspectral represents
the spectral BT differences. As the spatial resolution of ∆BTspectral is 0.25◦, not equal to
the spatial resolution of BTMODIS, ∆BTspectral needs to be interpolated to the same spatial
resolution as BTMODIS.

BTsimulated = BTMODIS + ∆BTspectral (1)

We created the 11 and 12 µm simulated BT dataset of the payload, respectively. There
are 13,802 files in the dataset of each channel. We took the 11 and 12 µm simulated BT
images of the payload on 22 September 2019 as an example, as shown in Figures 16 and 17
(Figures 16a and 17a show daytime results and Figures 16b and 17b show nighttime results).
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5. Discussion

To retrieve SST from infrared remote sensing, the 11 and 12 µm BTs are essential
parameters. The accuracy of the BTs will affect the quality of SST inversion. In order to
evaluate the accuracy of the 11 and 12 µm simulated BTs of the payload, we selected the
METOP-B/IASI as the reference sensor. IASI is selected by the Global Space-based Inter-
Calibration System (GSICS) as a reference sensor [16]. IASI has a high spectral resolution
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and accurate and stable calibration accuracy and orbit stability. It was calibrated using
the observations of internal black bodies and cold space [17,18]. Before launch, it was
calibrated and corrected by comparison with an external large area reference blackbody
(HBB) [18,19]. After launch, IASI data were routinely monitored and validated to ensure
the characterization of IASI [17]. In addition, IASI on the METOP series satellites also
has the advantage of long-term data continuity. Figure 18 shows the curves of the BTs
measured by IASI between 9 µm and 13.5 µm, and the two simulated spectral response
curves of the payload.
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Figure 18. Example of IASI spectrum (black curve) between 9 µm and 13.5 µm expressed in brightness
temperature (K) and the SRFs (teal curve) of the simulated channels of the payload.

5.1. IASI Convolution BT

The IASI data include the radiance for 8461 channels every 0.25 cm−1. Using Equa-
tion (2), we calculate the IASI-convolved radiance by convolving the IASI radiance with
the SRFs of the simulated channels of the payload [20].

Ri =

∫ b
a R(λ)Fi(λ)dλ∫ b

a Fi(λ)dλ
(2)

where i is the channel number, R(λ) is the IASI radiance, Fi(λ) is the payload spectral
response function, Ri is the IASI-convolved radiance, and a and b are the initial value and
final value of the payload in wavelength.

This convolution process yields the IASI-convolved radiance of the two simulated
payload channels. Using the radiance and BT look-up table based on the Planck equation,
the IASI-convolved radiance is converted to BT. Figure 19 shows the IASI daytime and
nighttime BT images for the 11 µm channel on 8 May 2019.
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5.2. Validation of the Simulated BT

To validate the simulated BT of the payload for the 11 and 12 µm channels, we referred
the IASI BT. Considering that the simulated BT of the payload are in a 5-min granule, and
the spatial resolution of the payload and the IASI are 1 km and 12 km, respectively, we
project the payload and IASI BT on a 0.12◦ latitude–longitude grid in a 30-min temporal
window. The BT of the payload clear-sky ocean pixels located in a grid within the temporal
window is evenly averaged, and the number is represented by the count. For the impact
caused by the different atmospheric path, we diminish it by setting the absolute value of
the SZAs secant difference to be less than 0.03 [21,22]. By analyzing the variations in the
payload minus IASI BT against the count shown in Figure 20 (Figure 20a shows the 11 µm
result and Figure 20b shows the 12 µm result) and against the maximum minus minimum
BT of the payload in a grid shown in Figure 21 (Figure 21a is 11 µm and Figure 21b is 12 µm),
we can see that most of the matchups distribute in areas where the count is greater than 50
and the maximum minus minimum BT is less than 0.6 K. The color in Figure 20 represents
the collocation number in an interval of 1 for count and 0.01 K for the BT difference
between the payload and IASI. In Figure 21, the color represents the collocation number
in an interval of 0.01 K payload BT maximum minus minimum and 0.01 K difference
between the payload and IASI BT. Because the IASI BT does not perform clear-sky data
screening and the payload BT is an average of clear-sky ocean pixels in the projection
grid, abnormal matchups exist in these areas. Thus, after filtering the matchups by setting
the count as 50, and setting the payload BT maximum minus minimum as 0.6 K in the
projection grid, we eliminated the matchups wherein the BT difference between the payload
and IASI is more than three times the robust standard deviation (RSD) from the median.
Figures 22 and 23 show the histograms of the validation matchups between the payload
and IASI BT for the 11 and 12 µm channels, respectively. Figures 22a and 23a show daytime
results, and Figures 22b and 23b show nighttime results. The interval of the BT difference
is 0.05 K. After statistical analysis, the bias and SD of the 11 µm BT difference between the
payload and IASI are −0.22 K and 0.13 K, respectively, and those of the 12µm BT difference
are −0.05 K and 0.13 K, respectively.
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Remote Sens. 2023, 15, 5059 13 of 15

Remote Sens. 2023, 15, x FOR PEER REVIEW 13 of 16 
 

 

20a shows the 11 µm result and Figure 20b shows the 12 µm result) and against the max-

imum minus minimum BT of the payload in a grid shown in Figure 21 (Figure 21a is 11µm 

and Figure 21b is 12 µm), we can see that most of the matchups distribute in areas where 

the count is greater than 50 and the maximum minus minimum BT is less than 0.6 K. The 

color in Figure 20 represents the collocation number in an interval of 1 for count and 0.01 

K for the BT difference between the payload and IASI. In Figure 21, the color represents 

the collocation number in an interval of 0.01 K payload BT maximum minus minimum 

and 0.01 K difference between the payload and IASI BT. Because the IASI BT does not 

perform clear-sky data screening and the payload BT is an average of clear-sky ocean pix-

els in the projection grid, abnormal matchups exist in these areas. Thus, after filtering the 

matchups by setting the count as 50, and setting the payload BT maximum minus mini-

mum as 0.6 K in the projection grid, we eliminated the matchups wherein the BT differ-

ence between the payload and IASI is more than three times the robust standard deviation 

(RSD) from the median. Figures 22 and 23 show the histograms of the validation matchups 

between the payload and IASI BT for the 11 and 12 µm channels, respectively. Figures 22a 

and 23a show daytime results, and Figures 22b and 23b show nighttime results. The inter-

val of the BT difference is 0.05 K. After statistical analysis, the bias and SD of the 11 µm 

BT difference between the payload and IASI are −0.22 K and 0.13 K, respectively, and those 

of the 12µm BT difference are −0.05 K and 0.13 K, respectively. 

  
(a) (b) 

Figure 20. The variations in the BT difference between the payload and IASI against count in a grid: 
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Figure 21. The variations in the BT difference between the payload and IASI against the maximum
minus minimum BT of the payload in a grid: (a) 11 µm; (b) 12 µm.
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6. Conclusions

Based on the atmospheric radiative transfer simulation, we analyzed the spectral BT
differences between a payload and MODIS. The bias and SD of the 11 µm BT differences
are −0.12 K and 0.15 K, respectively, while those of the 12 µm BT differences are −0.10 K
and 0.03 K, respectively. The 11 µm spectral BT differences are more affected by TCWV
than the 12 µm channel. In high-latitude oceans, TCWV is lower, and the BT differences of
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the payload minus MODIS show a negative deviation. In oceans near the equator, TCWV is
higher, and the BT differences between the payload and MODIS show a positive deviation.
Meanwhile, the 12 µm channel BT differences of the payload minus MODIS basically
remain stable with increasing TCWV. Utilizing the spectral BT differences, the MODIS BT
observation was corrected, and the simulated BT dataset for the thermal infrared channels
of the payload were created and validated using IASI as the reference. The results show
that the bias and SD of the 11 µm BT difference between the payload and IASI are −0.22 K
and 0.13 K, respectively, and those of the 12 µm BT difference are −0.05 K and 0.13 K,
respectively. In this study, we provide the 11 and 12 µm simulated BT dataset of a payload
for the retrieval of SST. The simulated BT dataset corrected may be used to develop of
SST-retrieval algorithms.
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