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ABSTRACT: Thermal infrared images of Landsat-5 TM and Landsat-7 ETM+ sensors have been unrivalled sources of high resolution thermal remote sensing (120 m for TM and 60 m for ETM+)
for more than two decades. As the sensors have only one thermal
channel, however, the correction of atmospheric effect has been
virtually limited, degrading the accuracy of sea surface temperature
(SST) measurement. Launched in 1999, MODIS sensor onboard
Terra satellite is equipped with two thermal channels that can provide accurate atmospheric correction at 1 km resolution. In this
paper we propose an inter-satellite calibration method to correct
the radiometric and atmospheric effect of Landsat brightness temperature by using the atmospherically corrected Terra MODIS
SST which lags Landsat pass by 30 minutes only. Comparison of
the corrected Landsat SST with in situ SST near the coast of South
Korea showed a significant improvement in root mean square
error from 2.31 °C before the correction to 0.96 °C after the correction. Errors from spatial and temporal inhomogeneities over
1 km × 1 km window could be masked out by identifying negative
correction term and applying a root mean square deviation criterion between Landsat and MODIS SSTs. We expect that Landsat
SST product obtained after the launch of Terra can be atmospherically corrected by using the method proposed in this paper while
maintaining the merit of high-resolution Landsat thermal infrared
imagery.
Key words: sea surface temperature, thermal infrared imagery, intersatellite, radiometric correction, atmospheric correction, Landsat TM/
ETM+, Terra MODIS

1. INTRODUCTION
Sea surface temperature (SST) is one of the most important parameters for various models in oceanography and
global climatology. For example, SST plays a key role in
coupling the oceanic and atmospheric models such as the
circulation of ocean surface heat flux, upper-ocean current
and moisture evaporation (Mahfouf et al., 1994; Hurrell and
Loon, 1997; Hurrell and Trenberth, 1999; Donlon et al.,
2002; Zhao et al., 2011). The precipitation in southern
America has a significant relationship with the SST anomalies of the Pacific and Atlantic Ocean (Diaz et al., 1998).
In the West Africa, the rainfall of coastal region increased
due to enhanced evaporation over the warm SST (Vizy and
Cook, 2002). Moreover, the SST is a key parameter in the
*Corresponding author: hoonyol@kangwon.ac.kr

oceanic biological resources monitoring and terrestrial phonological studies (Lin et al., 2001; Hawkins et al., 2003;
Edwards and Richardson, 2004; Ahn et al., 2006). McGowan
et al. (1998) reported that rapid change in SST disturbed the
structure of fish and plankton community.
Since 1970s, satellite thermal infrared imagery has been
widely used to measure SST because satellite can provide
extensive coverage in a short time and homogeneous and
repetitive measurements by using a well-calibrated sensor
(Li et al., 2001). Advanced Very High Resolution Radiometer (AVHRR) onboard National Oceanic and Atmospheric
Administration (NOAA) satellites has been the most representative oceanographic and meteorological observation
sensor that has provided global scale SST since 1979 (Walton, 1988; Walton et al., 1998). The resolution of AVHRR
was 1.1 km and atmospheric correction has been conducted
by using two thermal bands, but higher resolution was
required for detailed study of ocean. Since early 1980s, the
thermal sensors of Landsat-5 Thematic Mapper (TM) and
Landsat-7 Enhanced Thematic Mapper Plus (ETM+) have
met such requirement. The thermal infrared remote sensing
imagery with 120 m-resolution for TM and 60 m for ETM+
has enabled detailed study of ocean (Haakstad et al., 1994;
Thomas et al., 2002; Fisher and Mustard, 2004) and even
lakes of local scale (Schneider and Mauser, 1996; Schott et
al., 2001; Lee and Han, 2005; Wloczyk et al., 2006). However, atmospheric correction of Landsat SST was problematic because there was only one thermal channel on TM and
ETM+.
Atmospheric correction of the SST is very important
because the estimation of SST degrades significantly by
atmospheric conditions such as cloud cover, water vapor,
haze or dust. Various algorithms for atmospheric correction
of SST exist such as MODTRAN (Liang et al., 2001; Schott et
al., 2001; Sobrino et al., 2004; Jiménez-Muñoz et al., 2009)
and LOWTRAN (Schneider and Mauser, 1996; Ferrier and
Anderson, 1997; Ricchiazzi et al., 1998). Although those
algorithms used simple and accurate radiative transfer models, they required many unknown input parameters such as
in situ atmospheric profile data acquired at the same time of
satellite acquisition (Qin et al., 2001; Lu et al., 2002). Other
studies used statistical comparison with in situ temperature
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measurement of ocean and lake for the atmospheric correction (Lee and Han, 2005; Wloczyk et al., 2006) but the collection of in situ data is laborious and incomparable to the
resolution and coverage of satellite thermal infrared imagery.
In this study, we propose a new operational, inter-satellite
atmospheric and radiometric correction method to retrieve
the higher-resolution Landsat SST by using lower-resolution Terra MODerate-resolution Imaging Spectroradiometer
(MODIS) SST. Low-resolution (~1 km) optical sensors such
as AVHRR onboard NOAA satellites or MODIS onboard
Terra and Aqua satellite are equipped with more than two
thermal infrared channels for atmospheric correction by utilizing the wavelength-dependency of channel response to

atmospheric condition (Brown and Minnett, 1999; Li et al.,
2001). As the AVHRR and MODIS provide atmospherically
corrected SST at the resolution of 1 km, they can be good
candidates for the inter-satellite atmospheric correction of
Landsat SST.
For the successful application of inter-satellite calibration,
however, the following two conditions should be satisfied:
one is the temporal stability of ocean and atmosphere during the time gap between inter-satellite acquisitions and the
other is the spatial homogeneity of atmosphere over the
Instantaneous Field of View (IFOV) of the lower-resolution
sensor that provides the atmospheric correction term. The
inter-satellite pass times should be close enough to satisfy
the temporal stability condition. The local time of Landsat

Fig. 1. The study area and the locations of coastal stationary observation posts. Six frames of Landsat ETM+ data (natural color) are
overlying a Terra MODIS thermal infrared image obtained in 6 April 2000.
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TM and ETM+ image acquisition is 10:00 am at equator Table 1. Landsat-5 TM and Landsat-7 ETM+ dataset used in this
(Wukelic et al., 1989; Arvidson et al., 2001; NASA’s God- study
dard Space Flight Center, 2010). The pass times of evenLandsat acquisition date
Path-Row
numbered NOAA satellites (e.g., NOAA-16) are approxiTM
ETM+
mately 1:30 am and 1:30 pm local time, while those of the
2000.04.06
odd-numbered NOAA satellites (e.g., NOAA-15) are 7:30
2000.05.08
2004.01.04
2000.09.29
am and 7:30 pm (Oesch et al., 2005). As the time difference
115-34
2005.11.22
2001.11.19
between Landsat and NOAA passes is more than 2 hours,
2002.03.11
AVHRR dataset is unsuitable for the atmospheric correction
2002.04.28
of Landsat SST. The pass time of Aqua MODIS is 1:30 pm
2000.05.08
while Terra MODIS is 10:30 am that lags the Landsat pass
2001.09.23
by 30 minutes only (Savtchenko et al., 2004). Therefore, Terra
115-36
−
2002.03.11
MODIS is currently the best sensor to provide atmospheric
2004.10.10
correction terms with 1-km resolution. The second condi115-37
−
2000.04.06
tion arises in the difference of spatial resolution between 60 m
2000.09.04
~120 m of Landsat TM/ETM+ and 1 km of Terra MODIS.
116-34
2004.06.03
2001.09.23
Atmosphere should be spatially homogeneous over 1 km of
2002.02.14
Terra MODIS resolution or the atmospherically corrected
2000.11.23
Landsat SST would be inaccurate.
116-35
−
2001.09.23
In this paper, we present an inter-satellite calibration method
2002.02.14
that uses Terra MODIS SST to correct the atmospheric and
116-36
−
2001.09.23
radiometric effect of Landsat thermal infrared imagery.
Firstly, we obtained the correction term of Landsat SST by
subtracting the Landsat brightness temperature (BT) aver- Table 2. The coastal stationary observation posts where the in situ
aged over 1 km × 1 km window from Terra MODIS SST. We sea surface temperature were measured at 10 am in local time
every day
then applied the correction term to retrieve Landsat SST.
Post
Location (Lat/Lon)
After that we suggested a method to mask out erroneously
Sokcho
38°12'32"N
/ 128°36'18"E
corrected area for Landsat SST by determining a criterion.
Jumunjin
37°53'15"N
/ 128°50'00"E
Finally, we compared Landsat BT, Terra MODIS SST, and
Dangsado
34°05'20"N / 126°36'15"E
the corrected Landsat SST with in situ SST to identify the
Wando
34°19'10"N / 126°45'00"E
atmospheric degradation of Landsat SST, to assess the accuSorido
34°24'15"N / 127°48'15"E
racy of Terra MODIS SST, and to evaluate the proposed
atmospheric and radiometric correction method, respectively.
Yeosu
34°44'00"N / 127°44'00"E
2. STUDY AREA AND DATA
The study area is the coastal ocean of Republic of Korea.
The area covers six frames of Landsat TM and ETM+ data
with the pass-row numbers of 115-34 (8 scenes), 115-36 (4
scenes), 115-37 (1 scene), 116-34 (4 scenes), 116-35 (3 scenes)
and 116-36 (1 scene) as shown in Figure 1. The Landsat
data acquired after the launch of Terra satellite in 1999 were
chosen for data processing in this paper, as listed in Table 1.
Terra MODIS SST data are provided at 1 km resolution
after masking inland and heavy cloud cover, which is distributed from Ocean Color Web, National Aeronautics and
Space Administration (NASA) (http://oceancolor.gsfc.nasa.
gov/). The Terra MODIS SST product includes two dataset:
one is the SST from short-wave thermal infrared of 4 µm
(band 24 and 25) and the other is the SST from thermal
infrared of 10−12 µm (band 31 and 32). As the wavelength
ranges of thermal infrared channels of MODIS are similar
to those of Landsat TM/ETM+, the band 31 and 32 are used
for further data processing in this paper.

Geomundo
Mokpo
Marado
Jeju
Soheuksando
Udo
Wolmido
Seonmido
Budo
Eocheongdo
Gunsan
Maldo
Jukdo
Hongdo

34°00'30"N / 127°19'15"E
34°46'40"N / 126°23'05"E
33°06'45"N / 126°16'20"E
33°29'29"N / 126°26'00"E
34°05'30"N / 125°06'05"E
33°29'10"N / 126°58'10"E
37°28'25"N / 126°36'30"E
37°17'10"N / 126°04'45"E
37°08'40"N / 126°21'00"E
36°06'40"N / 125°59'15"E
35°59'15"N / 126°43'00"E
35°51'15"N / 126°19'10"E
34°13'30"N / 125°51'00"E
34°42'30"N / 125°13'00"E

In situ SST data was acquired from the coastal stationary
observation posts in Republic of Korea via the webpage of
the Korea Oceanographic Data Center (http://kodc.nfrdi.re.kr/).
The dataset includes 20 posts along the coast of Korean
Peninsula of which the locations are shown in Figure 1 and
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listed in Table 2. The coastal stationary observation posts
have been operated since 1933 from the earliest, and the
daily in situ SST has been measured nominally at 10 am in
local time.
3. METHOD
Figure 2 shows a flowchart of the inter-satellite atmospheric and radiometric correction algorithm for Landsat
SSTs proposed in this paper. More detailed discussion on
the algorithm is as follows.
3.1. Extraction of Landsat BT
Firstly, the digital number (DN) of Landsat TM and
ETM+ thermal infrared image is converted to radiance (Lλ)
by the following equation (Chander and Markham, 2003):
LMAXλ – LMINλ
⎞ × ( QCAL – QCALMIN )
Lλ= ⎛ ------------------------------------------------------------⎝ QCALMAX – QCALMIN-⎠
+ LMINλ

(1)

where,
Lλ = spectral radiance at the sensor aperture in watts/
(meter squared × ster × µm),

QCAL = the quantized calibrated pixel value in DN,
LMINλ = the spectral radiance that is scaled to QCALMIN
in watts/(meter squared × ster × µm),
LMAXλ = the spectral radiance that is scaled to QCALMAX in watts/(meter squared × ster × µm),
QCALMIN = the minimum quantized calibrated pixel
value (corresponding to LMINλ) in DN = 1 in case of LPGS
products or 0 in case of NLAPS products,
QCALMAX = the maximum quantized calibrated pixel
value (corresponding to LMAXλ) in DN = 255.
All parameters in Equation (1) are satellite and/or acquisition-date dependent and they are described in Chander
and Markham (2003) and NASA’s Goddard Space Flight
Center (2010).
At-satellite brightness temperature of Landsat (BTLandsat)
is calculated by using the NASA empirical equation (Chander
and Markham, 2003);
K2
BTLandsat = -----------------------K
1
⎛
⎞
ln ----- + 1
⎝ Lλ ⎠

(2)

where K1 and K2 are the calibration constants. This equation has been widely used to calculate the brightness temperature from Landsat thermal infrared images (Chander et

Fig. 2. Flowchart of the inter-satellite
atmospheric and radiometric correction algorithm for Landsat sea surface
temperature proposed in this study.
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al., 2009). As the emissivity of sea water in the thermal
infrared domain is close to but not exactly unity (Gillespie
et al., 1998), BTLandsat should be corrected radiometrically
as well to obtain accurate Landsat SST, which will be performed simultaneously by the proposed method.
It is worth noting that Landsat-7 ETM+ has the thermal
bands composed of low gain and high gain. The low and
high gain thermal bands have same wavelength but they use
different spectral radiance range to calculate the surface
temperature. However, the difference of brightness temperature calculated from the two gains has been reported to be
very small: 0.04 °C by Trisakti et al. (2004) and 0.06 °C by
Chander et al. (2009). In this study, we selected the low
gain thermal band when we calculate the SST from Landsat-7 ETM+ thermal infrared images.

The Landsat pixel nearest to the center of MODIS pixel
was selected for the above differencing. As the emissivity
of water is less than unity and atmosphere absorbs thermal
radiation from water, BTLandsat is generally less than
SSTMODIS, and therefore the correction term is expected to
have a positive value. However, erroneous negative values
may be extracted by the temporal inhomogeneity of the
cloud during 30 minutes between the Landsat and Terra
MODIS passes, which should be masked out.
The corrected Landsat SST (SSTLandsat) is then calculated
as
SSTLandsat = BTLandsat + ∆T.

Terra MODIS corrects the atmospheric effect by using
the brightness temperatures from two thermal infrared channels of band 31 (10.78−11.28 µm) and 32 (11.77−12.27 µm).
The atmospheric-corrected MODIS SST (SSTMODIS) is calculated by (Franz, 2006).
SSTMODIS =
c1 + c2 Tb31 + c3 Tb31 – 32 TMODIS + c4 ( sec ( θ ) – 1 )Tb31 – 32 (3)
base

where Tb31 is the brightness temperature of MODIS band
31, Tb31−32 is the difference of brightness temperature between
base
MODIS band 31 and 32, TMODIS is the baseline SST, θ is
the sensor zenith angle, and ci (i = 1~4) is the coefficients
for the MODIS SST of which the parameters can be timedependent. The coefficients depend on the amount of Tb31−32
whether it is greater than 0.9 °C or less than 0.5 °C as described
in Franz (2006). The atmospheric correction algorithm of
MODIS SST is based on the difference of atmospheric
vapor load between band 31 and 32 (Brown and Minnett,
1999). The MODIS band 31 is less influenced by the atmospheric vapor than other wavelengths in thermal infrared.
Therefore, the use of Tb31−32 allows correcting the atmospheric effect in MODIS SST.
3.3. Inter-Satellite Atmospheric and Radiometric Correction for Landsat SST

(5)

Averaging (5) over 1 km × 1 km window results in
SSTLandsat = SSTMODIS ,

3.2. Extraction of MODIS SST
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(6)

indicating that the average of the corrected Landsat SST
over 1 km × 1 km window ( SSTLandsat ) is, in principle, equal
to that of SSTMODIS. The data processing is now straightforward. From Terra MODIS SST dataset, we extract SSTMODIS
directly. Then Landsat SST can be corrected atmospherically and radiometrically by using Equations (4) and (5).
Under heavy clouds, the assumption of spatially and temporally homogeneous atmospheric condition over 1 km
× 1 km window may not be satisfied due to the motion and
irregular shape of cloud patches, resulting in higher root
mean square deviation (RMSD) between Landsat and
MODIS SSTs. The RMSD near the coast and islands is also
high due to land inclusion within a 1 km × 1 km window.
The influence of the ebb and flow can also be a source of
the large RMSD for the western and southern coast of
Korean peninsula, where tidal flats are widely developed
(Ryu et al., 2002; Ryu et al., 2008). Satellite measurement
of surface temperature over land and tidal flats is inaccurate
due to high reflectivity (Thomson, 2010). The error caused
by the land inclusion can also arise from inland lakes of
which the extent is smaller than 1 km × 1 km window. Therefore, the inter-satellite atmospheric correction method proposed in this paper fails over areas with heavy clouds and
land inclusions, which can be masked out if RMSD is
higher than a certain criterion.
4. RESULT AND DISCUSSION

A correction term (∆T) incorporating both atmospheric
and radiometric calibration for BTLandsat can be obtained by
calculating the difference between BTLandsat and SSTMODIS.
As the spatial resolution of BTLandsat is higher (better) than
that of SSTMODIS, the averaging filter with 1 km × 1 km window size should be applied, resulting in BTLandsat . We then
get the correction term at the resolution of 1 km × 1 km by
∆T = SSTMODIS – BTLandsat .

(4)

We begin this section by presenting an example of the
atmospheric and radiometric correction for the retrieval of
Landsat SST and discuss limitations and possible error
sources of the method in Section 4.1. Section 4.2 suggests
a complete atmospheric correction method to mask out
erroneously corrected area for Landsat SST by determining
a criterion for RMSD. In Section 4.3, Landsat BT, Terra
MODIS SST, and the atmospheric-corrected Landsat SST
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were compared with in situ SST to identify the atmospheric
degradation of Landsat BT, to assess the accuracy of Terra
MODIS SST, and to evaluate the proposed correction
method, respectively.
4.1. Retrieval of Landsat SST
Figure 3a shows an example of Landsat BT near South

Korea before the correction. The acquisition dates of Landsat images are the same as those in Figure 1. The Landsat
BTs near the coast are much higher than those of surrounding ocean because of high reflectivity in mudflat and land
surface. Some cloudy area shows very low BT (even below
zero) due to very low bright temperature of cloud (Chen et al.,
2002). Figure 3b is the map of the correction term derived
by Equation (4). The term was positive value in most areas

Fig. 3. (a) Map of Landsat BT before correction. (b) Map of atmospheric correction term for Landsat SST. (c) Map of the corrected Landsat SST after masking out areas having ∆T < 0. (d) Map of RMSD between MODIS SST and the corrected Landsat SST calculated over
1 km × 1 km window.
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except some cloudy areas having erroneous negative values
that should be masked out. This is because of the temporal
inhomogeneity of the cloud during 30 minutes between the
Landsat and Terra MODIS passes. Figure 3c shows the map
of the corrected Landsat SST after masking out areas having the correction term less than 0. After the correction, it
is obvious that the differences of SST between 4 September
2000 and 23 September 2001 over the western sea of Korea
are not as large as those shown in Figure 3a, even though
the temporal gap is over a year.
Figure 3d shows a map of RMSD of the corrected Landsat SST from the MODIS SST calculated within 1 km × 1 km
window. The RMSD is generally low (below 0.5 °C) over
the ocean with clear sky while those of cloudy areas and near
the coast show higher values, which should be masked out.

Landsat SST are masked out by the algorithm when the RMSD
is higher than 0.5 °C, while others remain as the final product.
Figure 4 shows an example of the final product of the
corrected Landsat SST after the RMSD masking-out. It
shows that heavy clouds and coastal areas were masked out
by the RMSD criterion. Some heavy cloudy areas had the
RMSD less than 0.5 °C and were not masked out by the
algorithm due to the spatially homogeneous distribution of
cloud cover over the ocean. This remains as a limitation of
the correction algorithm proposed in this paper. However,
we expect that the limitation can be overcome by applying
the cloud cover detection method of Landsat imagery such
as ACCA (automated cloud-cover assessment) algorithm (Irish
et al., 2006) to a sub-algorithm of the inter-satellite atmospheric correction method, which remain as a future study.

4.2. Masking of Errors using RMSD Criterion

4.3. Accuracy Analysis by Comparisons of BT and SSTs
with in situ SST

To generate the final product by using the algorithm, it is
necessary to determine the valid criterion of RMSD. Based
on Figure 3d, RMSD between the corrected Landsat SST
and Terra MODIS SST near the coast and from the cloudy
area are higher than 0.5 °C, which can be used as a criterion. Therefore, the 1 km × 1 km windows of the corrected

To evaluate the results of the proposed method, we
extracted 56 data points from satellite data over 20 in situ
stationary observation posts and compared satellite BT and
derived SSTs with in situ SST. Figure 5a shows the relationship between Landsat BT and in situ SST. Landsat BT

Fig. 4. An example of the final product
of the corrected Landsat SST after the
RMSD masking-out.
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is generally underestimated when compared with in situ
SST of which root mean square error (RMSE) was 2.31 °C.
This is a typical case of atmospheric and radiometric error
for Landsat SST (Brown and Minnett, 1999; Fisher and
Mustard, 2004), clarifying the necessity of atmospheric and
radiometric correction for Landsat SST. It is worth noting
that some Landsat BTs are higher than in situ SST. This is
possibly caused by the breach of the assumption on temporal stability of atmosphere and SST, or errors during the
in situ data acquisitions, which were not identifiable in this
study. Some data points having negative BT caused by
heavy cloud cover were also eliminated from the comparison as MODIS SST cannot give atmospheric correction on
these points either.
Atmospheric-corrected Terra MODIS SST was compared
with in situ data in Figure 5b. Terra MODIS SST is more
consistent with the in situ SST (RMSE of 1.08 °C) than
Landsat BT (RMSE of 2.31 °C), suggesting the possibility
to correct the atmospheric and radiometric effect of Landsat
BT by using the Terra MODIS SST as a reference data.
Some Terra MODIS SST data points show large deviation
of more than 2 °C from in situ SST. We estimated that the
large deviation is caused by not only the time difference
between Terra MODIS SST and in situ SST but also 1 km
spatial resolution of the MODIS SST. Most of in situ SSTs
were measured near the coast so that large portion of land
surface can be mixed within a 1 km-pixel of MODIS SST.
The land inclusion problem may cause the uncertainty in
MODIS SST, which can be evaluated by the RMSD value
as discussed earlier in Section 4.1.
Figure 5c shows the relationship between the 1 km-averaged Landsat BT and Terra MODIS SST (RMSE of 2.29 °C).
The averaged Landsat BT is generally less than the Terra
MODIS SST due to atmospheric effect. Several data points
of the averaged Landsat BTs are higher than the atmosphericcorrected Terra MODIS SSTs due to 30 minutes difference
of two satellites pass, fast-varying atmospheric condition, or
difference of spatial resolution between Landsat TM/ETM+
and Terra MODIS.
Figure 5d shows the comparison of the corrected Landsat
SST with in situ data. The RMSE was improved significantly from 2.31 °C before the correction to 0.96 °C after. It
is even lower (better) than that of MODIS (RMSE of 1.08 °C)
as shown in Figure 5b, indicating that high-resolution Landsat SST is even better than MODIS SST to avoid the problem
of land inclusion near the coast. This relationship suggests
that the low resolution Terra MODIS SST is very useful to
correct the atmospheric and radiometric effects in the production of high resolution Landsat SST routinely.
Although the proposed correction method is very simple,
the error from the method is less than that from other complex methods. For example, the deviation between in situ
SSTs and the corrected Landsat SSTs by the historical calibration method proposed by O’donnell et al. (2002) was

Fig. 5. (a) Relationship between Landsat brightness temperature
(BT) and in situ SST before the atmospheric correction. (b) Relationship between Terra MODIS SST and in situ SST. (c) Relationship between the Landsat BT averaged over 1 km × 1 km and Terra
MODIS SST. (d) Relationship between the corrected Landsat SST
and in situ SST.
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from –2 to 1.5 °C, and the RMSE by an empirical model of
the Deutscher Wetterdienst (Germany’s National Meteorological Service) was 2.2 °C (Wloczyk et al., 2006). It implies
that the inter-satellite atmospheric and radiometric calibration method proposed in this paper can be used as a new
algorithm to produce SST from the Landsat thermal infrared imagery acquired after 1999.
5. CONCLUSION
The inter-satellite atmospheric and radiometric correction
for the retrieval of Landsat SST by using Terra MODIS SST
data was successfully applied and tested along the Korean
coastal area. Comparison of the corrected Landsat SST with
in situ SST data has shown an improvement of RMSE from
2.31 °C before the correction to 0.96 °C after the correction.
The inter-satellite correction method, however, retrieved
inaccurate SST near the coast due to land surface inclusion
within 1 km-window and in the cloudy areas because of the
spatial and temporal inhomogeneity of atmosphere, which
were successfully masked out by detecting erroneously negative correction term and applying a criterion on RMSD. It
is expected that the combination of the high resolution
Landsat BT obtained after the launch of Terra in 1999 with
the MODIS atmospherically-corrected dataset, as proposed
in this paper, can be a routine data production scheme for
the high-resolution thermal remote sensing of the ocean.
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