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Abstract:

This paper addresses the intercalibration of the two split-window channels IR1 (10.9um) and IR2 (11.9um) of

SVISSR (Stretched Visible and Infrared Spin Scan Radiometer) onboard the geostationary satellite FY-2C (FengYun 2C) against
the most accurate and stable AIRS (Atmospheric Infrared Sounder) sensor onboard the polar-orbit satellite Aqua. The intercali-
bration was implemented using both the AIRS and SVISSR data around the equator in December of 2006 and 2007. The results
reveal that: (1) the SVISSR data are highly linearly correlated with the convolved AIRS data, (2) calibration errors exist in
SVISSR channels IR1 and IR2, and (3) the discrepancies become larger with time increment. With respect to the AIRS/Aqua
measurements, when the brightness temperatures in SVISSR channels change from 220K to 340K, the temperature adjustment
for IR1 in Dec., 2006 varies from 5.8K to —4.4K, and changes from 6.9K to —5.1K in Dec., 2007; The temperature adjustment
for IR2 in Dec., 2006 goes from 2.2K to —1.5K, and varies from 6.3K to —6.1K in Dec., 2007.
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1 INTRODUCTION

The intercalibration is an operation that relates the outputs of
a given instrument, in a certain spectral channel, to the output
of one or more instruments measured in other channels (Asem
et al., 1987; Butler & Barnes, 1998). Two methods, the
Ray-Matching (RM) method (Doelling et al., 2004a, 2004b;
Teillet et al., 2001; Heidinger et al., 2002) and the Radiative
Transfer Modeling (RTM) method (Asem et al., 1987; Liu & Li,
2004; Vermote & Saleous, 2006) are commonly used in the
intercalibration. Because of the spectral differences between
conventional channels, both the RM and RTM methods have
strengths and limitations: (1) The RM methods simply uses the
conincident, co-angled and co-located measurements to transfer
the calibration of one well-calibrated instrument to another, but
it can not take into account the spectral differences between
channels. The result may be unacceptable, if the spectral dif-
ferences are large enough. (2) Although the RTM method can
account for the spectral differences, the algorithm development
is much more complicated, and it is also easily affected by the
profile accuracy and the rediative transfer modeling.

FengYun 2C (FY-2C), the first geostationary meteorological
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satellite in China, was successfully launched at Xichang Satel-
lite Launch Center, China, on October 19, 2004. FY-2C’s main
payload is the Stretched Visible and Infrared Spin Scan Radi-
ometer (SVISSR). SVISSR/ FY-2C scans the Earth disc from
north to south every 60 min with a nominal spatial resolution of
5 km in 5 spectral channels: the visible channel (0.73 pm), the
water vapor channel (6.9 um), the Mid-InfraRed (MIR) channel
(3.8 um) and the two split-window channels IR1 (InfraRed 1,
10.9 um) and IR2 (InfraRed 2, 11.9 pm). The measurements in
the two split-window channels of SVISSR/FY-2C are very
suitable for the retrievals of the land/sea surface temperature,
however the accurate calibration coefficients of the two
split-window channels are not yet obtained, leading to uncer-
tainties in the surface temperature retrieval.

As we know, the Atmospheric InfraRed Sounder (AIRS)
onboard the polar-orbit satellite EOS Aqua is a hyper-spectral
infrared sensor, containing 2378 infrared channels from 3.74um
to 15.39 um and four visible/near-infrared channels ranging
from 0.4 um to 1.0 um, and its spatial resolution is 13.5 km.
The infrared radiance data product is stable to 10 mK/a and
accurate to better than 250 mK, which is the most accurate and
stable set of high spectral infrared measurements made in space
to date (http://daac.gsfc.nasa.gov/AIRS/). Gunshor et al. (2007)
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used the AIRS data to intercalibrate the water vapor channel
and the split-window channels of the instruments onboard the
geostationary satellites GOES (Geostationary Operational En-
vironment Satellite), Meteosat-8 and MTSAT (Multi-functional
Transport Satellite), and obtained good results. It should be
noted that the spectral gaps over the AIRS water vapor spectral
range will definitely affect the intercalibration accuracy, while
the spectral gaps over the two split-window channels are very
small, and can be negligible. As demonstrated in Fig. 1, the
SVISSR channels IR1 and IR2 are fully covered by the AIRS
hyper-spectral channels. Therefore, the use of the accurate hy-
per-spectral AIRS data to intercalibrate SVISSR/FY-2C infrared
channels IR1 and IR2 not only has the advantages of both
methods, but also avoid their limitations.
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Fig. 1 Spectral responses of the channels IR1 (10.9um) and IR2
(11.9um) of SVISSR/FY-2C

In the following, this paper will be organized into four sec-
tions to address the intercalibration of the two split-window
channels of SVISSR/FY-2C against AIRS/Aqua channels. Sec-
tion 2 describes the intercalibration method; Section 3 presents
the study area, data description and processing. Section 4 de-
picts the results and analysis, and the last section is devoted to
the summary and conclusion.

2 METHOD

Based on the RM method, this work intercalibrated the two
split-window channels of SVISSR/FY2C against AIRS/Aqua
channels.

59.5°E 74.5°E 89.5°E

As mentioned previously, AIRS/Aqua possesses 2378 infra-
red channels varying from 3.74 pm to 15.39 pm, and the errors
introduced by the small spectral gaps over the two split-window
channels can be negligible. Assuming that the Spectral Re-
sponse Functions (SRFs) of SVISSR/FY-2C channels IR1 and
IR2 are accurate, the accurate measurement of SVISSR/FY-2C,
R;, can be predicted from the coincident, co-angled, co-located
AIRS/Aqua measurements convolved with the SRFs of
SVISSR channels IR1 and IR2, that is

R = jf SRS (n)dA/ ff fi(A)da M

where fi(4) is the SRF of SVISSR channel 7, 4, and 1, are the
lower and upper limits, respectively, R,*™5(n) is the measure-
ment in AIRS channel n at wavelength 4.

In the coincident, co-anlged, co-located conditions, the ac-
tual SVISSR/FY-2C measurements were regressed against the
AIRS/Aqua measurements calculated using Eq. (1), and then
the intercalibration coefficients of the two split-window chan-
nels of SVISSR/FY-2C were obtained.

3 STUDY AREA, DATA DESCRIPTION AND
PROCESSING

As we know, FY-2C locates above the equator with an alti-
tude of 36,000 km and longitude of 105°E, and the SVISSR/
FY-2C instrument scans the Earth disc from north to south
every 60 min to acquire a normalized disc images centered at
(105°E, 0). While the AIRS instrument is onboard the po-
lar-orbit satellite EOS Aqua, and scans the Earth surface across
the track. During daytime, EOS Aqua ascends across the equa-
tor, while it descends the equator at night. According to the
view geometries of both SVISSR/FY-2C and AIRS/Aqua, the
coincident, co-angled, co-located measurements are only dis-
tributed in the small area centered at (105°E, 0) and perpen-
dicular to the EOS Aqua’s track. Therefore, the following quali-
fied study area was selected: the longitude goes from 59.5°E to
149.5°E and the latitude changes from 10.0°S to 10.0°N (Fig.
2), and was divided into small pixels with sizes of 0.5°%0.5° in
term of the spatial resolutions of both SVISSR/FY-2C and
AIRS/Aqua data. As shown in Fig. 2, the selected study area is
mainly water, and small portions of vegetated land surface are
also included.
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The geolocated and calibrated SVISSR/FY-2C Normalized
dataset and the AIRS/Aqua L1B data product covering the
study area in Dec. of 2006 and Dec. of 2007 (Total 60 days)
were used in this work. The brightness temperatures at top of
atmosphere (TOA) in SVISSR channels IR1 and IR2, the view
zenith angle, the sun zenith angle and the relative azimuth angle
were extracted from the SVISSR/FY-2C Normalized dataset. In
contrast to the data extraction from the SVISSR/FY-2C Nor-
malized dataset, the processing of the AIRS/Aqua L1B data is
more complicated. The radiances in the channels fallen into the
SVISSR channels IR1 and IR2, longitude, latitude, view zenith
angle, view azimuth angle, sun zenith angle and sun azimuth
angle were firstly extracted from the AIRS/Aqua L1B data
product, and then the integrated AIRS/Aqua measurements over
SVISSR channels IR1 and IR2 were calculated using Eq. (1).
Finally, the integrated radiances were converted into brightness
temperatures using look-up tables. It should be mentioned that
the nighttime AIRS/Aqua L1B data product does not contain
the sun azimuth angle, and the night sun azimuth angle was
calculated pixel by pixel in term of the coordinates and time.

In order to spatially match SVISSR/FY-2C measurements
with the integrated AIRS/Aqua measurements, all data were
aggregated into the study area with pixel sizes of 0.5°x 0.5°
base on the following pixel aggregation formula

N N
R(D) =Y @(HR()/ Y @)  with o(y=S,()S()  (2)

Jj=1 Jj=1
where R(i) is the pixel aggregated radiance (output), N is the
total number of pixels involved in the aggregation, w(j) is the
weighting factor of input pixel j, Sy(j) is the overlapping area
between the input pixel j and output pixel 7, S(j) is the total area

of input pixel j, and R(j) is the radiance of input pixel ;.

In practice, the coincident, co-angled, co-located measure-

ments are rare, and the approximate conditions are usually used.

The coincident or approximate coincident condition can be
substituted by the equal or approximate equal sun angles. Con-
sidering the practical situations, this work adopted the follow-
ing matching conditions: the absolute view zenith angle differ-
ence (JAVZA|) less than 2.0°, the absolute sun zenith angle
difference ((|ASZAJ) less than 2.0°, and the absolute relative
azimuth angle difference ((JARAA|) less than 5.0°. There are 90
SVISSR/FY-2C images and 240 AIRS/Aqua images qualified
the approximate matching conditions in Dec. of 2006 and Dec.
of 2007, respectively, and observation time ranges from
3:00UTC to 9:00UTC and from 15:00UTC to 21:00UTC.
Another problem is that accurate coordinate matching
should be performed between the pixel aggregated SVISSR/
FY-2C images and the AIRS/Aqua images. If two images are
accurately matched, the Root Mean Square Error (RMSE) of
the differences between the two images is minimum, which is
called the minimum RMSE principle here. Based on the mini-
mum RMSE principle, the accurate coordinate matching be-
tween the aggregated SVISSR/FY-2C images and the aggre-
gated AIRS/Aqua images was realized in the following steps:

the coordinate matching pixels were firstly picked out from the
aggregated images, and then the accurate coordinate matching
was carried out between the images in which coordinate
matching pixels exist, and finally the accurate coordinate
matching pixels were searched out from the accurately coordi-
nate matched images.

4 RESULTS AND ANALYSIS

There are about 1,000 qualified measurement pairs with ab-
solute view zenith angle difference less than 2.0°, absolute sun
zenith angle difference less than 2.0° and absolute relative azi-
muth angle difference less than 5.0° in Dec. of 2006 and Dec.
of 2007, respectively. In this work, the actual SVISSR/FY-2C
measurements were taken as X-axis, while the integrated
AIRS/Aqua measurements were taken as Y-axis, and then the
linear regression were performed between them (Fig. 3). Fig.
3(a) and 3(b) show that the SVISSR measurements are highly
correlated to the integrated AIRS measurements in the tem-
perature range from 180.0 K to 300.0 K, and the correlation
coefficients are greater than 0.97. In relation to the AIRS in-
strument, there are large calibration errors existing in the two
split-window channels of SVISSR/FY-2C, in which the calibra-
tion coefficients for SVISSR IR2 channel are largely changed
from Dec. of 2006 to Dec. of 2007 and have a tendency to be-
come larger, while the calibration coefficients for SVISSR IR1
channel have relatively small discrepancies. In order to further
analyze the results, the difference between the integrated AIRS
measurement and the SVISSR measurement is defined as the
temperature adjustments in the SVISSR channel, and its varia-
tion with the brightness temperature was examined. When the
brightness temperatures in SVISSR channels vary from 220K to
340K, the temperature adjustment in SVISSR IR1 channel
changes linearly from 5.8K to —4.4K in Dec. of 2006, and from
6.9K to —5.1K in Dec. of 2007; The temperature adjustment in
SVISSR IR2 channel linearly goes from 2.2K to —1.5K in Dec. of
2006, and from 6.3K to 6.3K to —6.1 K. in Dec. of 2007 (Fig.
3(c)).

It should be noted that, the distribution of the measurement
pairs is scattered and the RMSEs are greater than 4.0 K as
shown in Fig. 3(a) and 3(b). This may due to the use of the
approximate matching constraints, e.g., not only the surface
temperature changes with time, but also the atmospheric water
vapor content and the cloud contamination, which leads to dif-
ferences between the matching measurements. However, the
results are not strongly affected by this because the differences
counteract each other in the linear regression based on large
amount of measurements.

Based on the results presented above, the following Egs. (3)
and (4) are used to re-calibrate the two split-window channels
in Dec. of 2006 and Dec. of 2007, respectively, in relation to
the AIRS/Aqua instrument:

Torig =24.54+0.915T; 5,

3
Ty rar =9.04+0.9697; 1, ®)

Dec., 2006: {
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Fig. 3 Ray-matching observations between the convolved AIRS measurements and SVISSR measurements and results

of the linear statistical analysis
(a) For IR1; (b) For IR2; (c) Brightness temperature adjustments for SVISSR/FY-2C channels IR1 and IR2 with respect to the AIRS/Aqua measurements
(R represents correlation coefficient; Stdev denotes standard deviation)

Ty i = 28.89+0.9007; 1,

“4)
Tyror = 28.95+0.897T, 1

Dec., 2007: {
in which, T gy and Ty r, are, respectively, actually measured
brightness temperatures in SVISSR channels IR1 and IR2,
while T, rir and Ty ror are, respectively, the intercalibrated
brightness temperatures in SVISSR channels IR1 and IR2.

5 SUMMARY AND CONCLUSION

This paper addressed the intercalibration of the split-window
channels of SVISSR/FY-2C with the AIRS/Aqua channels.
According to the characteristics of the observing geometries of
the AIRS/Aqua and SVISSR/FY-2C instruments, the study area
with longitude varying from 59.5°E to 149.5°E and latitude
going from 10.0°S to 10.0°N, and Dec. of 2006 and Dec. of
2007 were selected in this work. The integrated measurements
over SVISSR channels IR1 and IR2 were firstly calculated
using Eq. (1), and then both the integrated AIRS/Aqua meas-
urements and the SVISSR/FY-2C measurements were pixel
aggregated into the study area using Eq. (2). The intercalibra-
tion was implemented using both the co-located AIRS and
SVISSR data with |AVZA|<2.0°, |ASZA [<2.0° and |[ARAA|<

5.0°.

The results indicate that calibration errors exist in SVISSR
channels IR1 and IR2, and become larger with time. When the
brightness temperature in the SVISSR channel changes from
220 K to 340 K, the brightness temperature adjustment in IR1
linearly goes from 5.8 K to —4.4 K in Dec. of 2006, and from
6.9 K to —5.1 K in Dec. of 2007, while it linearly varies from
2.2 K to —1.5 K in IR2 in Dec. of 2006, and from 6.3 K to —6.1
K in Dec. of 2007.

In this work, the intercalibration was carried out only in two
months, and intercalibration coefficients and their variation
with time in long term should be obtained to fully understand
the operational conditions of the SVISSR/FY-2C instrument.
The intercalibration method described in this paper can be also
applied to other FengYun series of satellites.

REFERENCES

Asem A, Deschamps P Y and Ho D. 1987. Calibration of METEOSAT
infrared radiometer using split-window channels of NOAA
AVHRR. Journal of Atmospheric and Oceanic Technology, 4(4):
553—562



796 Journal of Remote Sensing

#ERFIR 2009, 13(5)

Butler J and Barnes R A. 1998. Calibration strategy for the Earth Ob-
serving System (EOS)-AM1 platform. IEEE Transactions on Geo-
science and Remote Sensing, 36(4): 1056—1061

Doelling D R, Nguyen L and Minnis P. 2004a. Calibration comparisons
between SEVIRI, MODIS, and GOES data. Proc. 2004
EUMETSAT Meteorological Satellite Conference, Prague, Czech
Republic

Doelling D R, Minnis P and Nguyen L. 2004b. Calibration comparisons
between SEVIRI, MODIS, and GOES data. MSG RAO workshop.
Salzburg, Austria

Gunshor M M, Schmit T J, Menzel W P and Tobin D. 2007. Intercali-
bration of the newest geostationary imagers via high spectral
resolution AIRS data. Atmospheric and Environmental Remote
Sensing Data Processing and Utilization III: Readiness for GEOSS,
San Diego, CA. Proc. SPIE Int. Soc. Opt. Eng. 6684, 66841H

Heidinger A K, Cao C and Sullivan J T. 2002. Using moderate resolu-
tion imaging spectrometer (MODIS) to calibrate advanced very
high resolution radiometer reflectance channels. Journal of Geo-

physical Research, 107 (D23): 4702

LiuJ J and Li Z. 2004. A new method for cross-calibration of two satel-
lite sensors. International Journal of Remote Sensing, 25(23):
5267—5281

McMillin L M. 1975. Estimation of sea surface temperature from two
infrared window measurements with different absorption. Journal
of Geographical Research, 80: 5113—5117

Sobrino J A and Romaguera M. 2004. Land surfacemperature retrieval
from MSGI-SEVIRI data. Remote Sensing of Environment, 92:
247—254

Teillet P M, Barker J L, Markham B L, Irish R R, Fedosejevs G and
Storey J C. 2001. Radiometric cross-calibration of the Landsat-7
ETM+ and Landsat-5 TM sensors based on tandem data sets. Re-
mote Sensing of Environment, 78: 39—54

Vermote E F and Saleous N Z. 2006. Calibration of NOAA16 AVHRR
over a dersert site using MODIS data. Remote Sensing of Envi-
ronment, 105: 214—220

Wan Z and Dozier J. 1996. A generalized split-window algorithm for
retrieving land-surface temperature from space. IEEE Transec-

tions on Geoscience and Remote Sensing, 34(4): 892—905



AIRS

SVISSR 797

AIRS

BECH ', 5

o E:

10.9 um) IR2(InfraRed 2, 11.9um)
AIRS  SVISSR
, SVISSR/FY-2C
AIRS/Aqua , SVISSR
58K —-4.4K, 2007 12
12 IR2 22 K
-6.1 K
K§EiR:

PESES:

, SVISSR/FY-2C, AIRS/Aqua,
TP702/TP79 XRAFRIRAG: A

(Asem , 1987; Butler , 1998)
(Ray-Matching, RM)
(Doelling , 2004a, 2004b; Teillet , 2001;
Heidinger , 2002) (Radiative
Transfer Modeling, RTM) (Asem , 1987; Liu &
Li, 2004; Vermote & Saleous, 2006)

B

(1) RM

2) RTM

Y5 B #3: 2008-05-16; 1&1iT H#A: 2008-07-02
E&mAE: (08FQ06) 863
E—1EHEN: (1975— ), , 1997 6

>

AIRS/Aqua(Atmospheric InfraRed Sounder on board Aqua)
2C(Stretched Visible and Infrared Spin Scan Radiometer onboard FengYun 2C)

-1.5 K,

2007 10

SVISSR

22 G RAS

, 200433;
, 100081;
, 100190

SVISSR/FY-
IR1(InfraRed 1,
s 2006 12 2007 12

, SVISSR AIRS
220 K 340K, 2006 12 IR1
IR1 6.9 K -5.1 K; 2006
2007 12 IR2 6.3 K
2004-10-19,
<< T (FY-20),
105°E FY-2C

(Stretched Visible and Infrared Spin Scan Radiometer,

SVISSR) SVISSR

S5km, 60min

SVISSR 5 :

(0.73um) (6.9pum)

(3.8um) IRI(InfraRed 1, 10.9um)

IR2(InfraRed 2, 11.9um), ,

(McMillin, 1975; Wan & Dozier, 1996; Sobrino &
Romaguera, 2004),

>

2003 6



798 Journal of Remote Sensing & & 4R 2009, 13(5)

(Atmospheric InfraRed Sounder,

AIRS) Aqua SVISSR (Spectral Response
R 2378 , Function, SRF) , AIRS/Aqua
3.74—15.39um , 4 0.4— SVISSR
1.0um , , AIRS
13.5 km AIRS , SVISSR R;,
1 K 2 K ) A
0 mice, 20 mi R = [ AR/ [P a1
100 mK, 1
, /() SVISSR i
1 2 R,ARS()
(http://daac.gsfc.nasa.gov/AIRS/) Gunshor  (2007) > 2 >
AIRS GOES Meteosat-8  MTSAT AIRS/Aqua Ao
AIRS SVISSR (1)
AIRS SVISSR
SVISSR IR1
R2( 1), AIRS SVISSR 3
’ . SVISSR/FY-2C
RM RTM ,
105°E R )
10 - (104.5°E, 0) AIRS
A
08 — IRI qua
: - IR2 ; , Aqua
o , SVISSR/FY-2C
g AIRS/Aqua ,
I
5 04 (104.5°E, 0)
, Aqua
0.2 1 s : 10.0°S—
‘ 10.0°N, 59.5°E—149.5°E(  2), SVISSR
0.0 — 1
9 13 14 AIRS
B /um 0.5°x0.5° 2,
I SVISSR IR1(10.9um) ;
IR2(11.9um) 2006 12 2007 12 ( 60 )
SVISSR/
2 FY-2C AIRS/Aqua L1B
SVISSR IR1 IR2
RM  , AIRS/Aqua
SVISSR/FY-2C
59.5°E 74.5°E 89.5°E 104.5°E 119.5°E 134.5°E 149.5°E
10°N { & ) ‘h TF e %
] Ak -
i | ECRNLIY: S
[ 50, KHEl-
[ i AeEIX

O WEER . EWER--
10°s | I S5 R

2 ( Global Land Cover 2000 )

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



AIRS SVISSR 799
SVISSR , AIRS 4
,  AIRS SVISSR
IR1 IR2 |[AVZA|<2.0° |ASZA|<2.0°
|ARAA|<5.0° SVISSR  AIRS 2006
: , AIRS 12 2007 12 1000
SVISSR IR1 IR2 SVISSR X 5
, AIRS IRl IR2 AIRS Y ,
5 > , ) 3 3(a)
, AIRS 320 -
=
, AIRS & 3004 + 20064F12/]
= — YA
s AIRS g 1=24.54+0.915x
o 2804 7 R=0.979
= Stdev=4.30
SVISSR AIRS & 207
, = 240
o o = - 20074121
0.5°x0.5 , Rl N, -~ — LA
Z 1=28.89+0.900x
vio2004 R=0.984
N N CI e Stdev=4.70
R(i) =Y 0(HR()/ Y o)) ) 480 A
j=1 j=1 180 200 220 240 260 280 300 320
w()=S,()/S(), R() ; VISSR/FY-2C IR LU /K
’ 320 -
’ N ’ % 2006412 11 ®
. . . . & i + - e
o(j) j  Sp() j 2 207 A '
. . : £ ¥=9.04+0.969x
i 0] J . = 201 7 Rlo978
R(j) J 2 260 Stdev=4.31
Jar |
’ = 240 4
= - 20074F12H
g 2201 e BRI
< 1=28.95+0.897x
) £ 2004, R=0.984
= E Stdev=4.66
(|AVZA|)< 18‘0" T L} T T L} T 1
2.0, (|ASZA|)<2.0° 180 200 220 240 260 280 300 320
(JARAA<5.0° 2006 12 VISSR/FY-2C IR2UMIi/K
2007 12 90  FY-2C ~240 5 ‘
g\u (c)
AIRS/Aqua , R S
N
(UTC)3:00—9:00  15:00— 41 bg
N
21:00 v ol eel, By
e ~e_
SVISSR AIRS £ ) "*'\\Ex&_
= NN
=2, SoNn —~e
= : X
, (Root Mean = ——IR1 (2006512 1) \o\n\.
4 T RIQOOTAEIRID) NoNEN
Square Error, RMSE) s —*—IR2 (2006%F12J1) o
6] T IR2(20074F12) o
2 2 -0
220 240 260 280 300 320 340
(1) ) SVISSR/FY-2C Jliif 52 iH/K
3 AIRS SVISSR
(a) IR1 ; (b) IR2 ; (¢) AIRS/Aqua
’ SVISSR/FY-2C IR1  IR2 R
; Stdev )

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



ERFIR 2009, 13(5)

800 Journal of Remote Sensing
(b) SVISSR AIRS
180—300K >
0.97 AIRS , SVISSR
2006 12 2007 12 SVISSR IR1
, SVISSR IR2
5 AIRS  SVISSR
SVISSR R
SVISSR
220K 340K ,2006 12 IRl
5.8K -4 4K, 2007 12
IR1 6.9K -5.1K;
2006 12 IR2 2.2K
-1.5K, 2007 12 IR2
6.3K —6.1K(  3(c))
. 3@ (b .
4.0K,
R AIRS/Aqua , SVISSR/
FY-2C 2006 12
2007 12 3)
(4):
2006 12
Tyiir = 24.54 + 0-915Tb,1Rl
Tyror =9:04+0.9697; 1, )
2007 12
Tyrir =28.89+0.9007, 1,
Tyior = 28.95+ 0.897Tb,1R2 @
, Torri Toaro SVISSR IR1 IR2
, Tomir  Toror
SVISSR IR1 IR2
5
AIRS/Aqua
SVISSR/FY-2C
, SVISSR IR1 IR2
SVISSR 220 K
340 K, 2006 12 IR1

5.8K —4.4K, 2007 12 IRl
6.9K -5.1K; 2006 12

IR2 2.2K -1.5K,

2007 12 IR2 6.3K

-6.1K
SVISSR/FY-2C ,

SVISSR/FY-2C IR1 IR2

REFERENCES

Asem A, Deschamps P Y and Ho D. 1987. Calibration of
METEOSAT infrared radiometer using split-window channels
of NOAA AVHRR. Journal of Atmospheric and Oceanic Tech-
nology, 4(4): 553—562

Butler J and Barnes R A. 1998. Calibration strategy for the Earth
Observing System (EOS)-AMI1 platform. /EEE Transactions
on Geoscience and Remote Sensing, 36(4): 1056—1061

Doelling D R, Nguyen L and Minnis P. 2004a. Calibration com-
parisons between SEVIRI, MODIS, and GOES data. Proc.
2004 EUMETSAT Meteorological Satellite Conference, Pra-
gue, Czech Republic

Doelling D R, Minnis P and Nguyen L. 2004b. Calibration com-
parisons between SEVIRI, MODIS, and GOES data. MSG
RAO workshop. Salzburg, Austria

Gunshor M M, Schmit T J, Menzel W P and Tobin D. 2007. Intercali-
bration of the newest geostationary imagers via high spectral
resolution AIRS data. Atmospheric and Environmental Remote
Sensing Data Processing and Utilization III: Readiness for GEOSS,
San Diego, CA. Proc. SPIE Int. Soc. Opt. Eng. 6684, 66841H

Heidinger A K, Cao C and Sullivan J T. 2002. Using moderate
resolution imaging spectrometer (MODIS) to calibrate ad-
vanced very high resolution radiometer reflectance channels.
Journal of Geophysical Research, 107 (D23): 4702

Liu J J and Li Z. 2004. A new method for cross-calibration of two
satellite sensors. International Journal of Remote Sensing,
25(23): 5267—5281

McMillin L M. 1975. Estimation of sea surface temperature from
two infrared window measurements with different absorption.
Journal of Geographical Research, 80: 5113—5117

Sobrino J A and Romaguera M. 2004. Land surfacemperature re-
trieval from MSG1-SEVIRI data. Remote Sensing of Environ-
ment, 92: 247—254

Teillet P M, Barker J L, Markham B L, Irish R R, Fedosejevs G and
Storey J C. 2001. Radiometric cross-calibration of the Land-
sat-7 ETM+ and Landsat-5 TM sensors based on tandem data
sets. Remote Sensing of Environment, 718: 39—54

Vermote E F and Saleous N Z. 2006. Calibration of NOAA16
AVHRR over a dersert site using MODIS data. Remote Sensing
of Environment, 105: 214—220

Wan Z and Dozier J. 1996. A generalized split-window algorithm for
retrieving land-surface temperature from space. IEEE Tran-

sections on Geoscience and Remote Sensing, 34(4): 892—905



