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High precision on-orbit spectral calibration of
atmospheric infrared ultra-spectral sounder
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Abstract: The atmospheric infrared ultra-spectral sounder (AIUS) is one of the main loads of GF-5 satellite. It is used
to obtain the vertical distribution information of various atmospheric trace gases through solar occultation observation.
And accurate spectral calibration is the key and foundation for its data quantitative inversion. Ultra-spectral resolution
and no matching on-board spectral calibration equipment make it is difficult to realize high precision on-orbit spectral
calibration for AIUS. A multi-line linear fitting algorithm based on atmospheric characteristic lines is proposed, which
employs the key technologies such as Doppler shift correction, lines selection and accurate peak position determination
to improve the spectral calibration accuracy. And after the successful launch of GF-5 satellite, a series of spectral cali-
brations and accuracy analysis are carried out for AIUS. The results show that this algorithm can achieve high precision
spectral calibration of AIUS. The mean absolute deviations of MCT and InSb channels are 0.00437cm” and
0. 00389cm™, which are less than 0. 008cm™ required by trace gas inversion application.
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Table 6 Analysis of spectral calibration precision in MCT channel

KB P \ 5 P .
LI FERRT 2 X0 i 2 Biiy o FERE 26 %] i 2
1 947.74 947.745 27 0. 005 27 11 1481.24 1481.245 52 0.005 516
2 952. 88 952. 882518 0.002 518 12 1531. 64 1531. 646 09 0. 006 086
3 957. 80 957.801 582 0.001 582 13 1548. 12 1548.1289 0. 008 92
4 1233.455 1233.447 67 0. 007 327 14 1572.928 1572.922 59 0.005 414
5 1386. 481 1386.4742 0. 006 803 15 1 672.475 1672.474 12 0. 000 875
6 1 395. 803 1 395.796 62 0. 006 384 16 1751.423 1751.417 17 0. 005 834
7 1404.98 1 404.980 19 0. 000 191 17 1758. 581 1758.577 58 0.003 423
8 1 429. 945 1429.952 37 0.007 374 18 1779.112 1779.106 7 0. 005 26
9 1 446.478 1446. 474 88 0.003 125 19 1799. 616 1799. 616 06 5. 8E-05
10 1455.30 1455.301 42 0.001 421 20 1 805. 146 1805. 15 0. 004 005
T84 %t 2 0. 004 37 ¢cm™!
F7 InSbEBELIEERBEEST
Table 7 Analysis of spectral calibration precision in InSb channel
5 Pen” 5 feen”
BLiy ERRIG 27 Xo] i 2 LI FERE 2 %) i 2
1 1 866. 38 1 866. 38 0. 000 449 18 3142.78 3 142.778 0.001 649
2 1884. 56 1 884. 569 0. 009 085 19 3185.26 3 185. 265 0.004 782
3 1 895.20 1 895. 201 0. 000 61 20 3209.74 3209. 741 0.001 092
4 1927. 80 1927.809 0. 009 243 21 3254.148 3254.152 0.003 511
5 1945. 34 1 945. 343 0.003 325 22 3288.48 3 288. 486 0. 005 784
6 1967. 44 1967. 439 0. 000 557 23 3313.26 3313.26 0. 000 382
7 1998.92 1998.917 0.002 515 24 3397.22 3397.221 0. 000 898
8 2135.54 2 135. 541 0.000 517 25 3442.5 3442.504 0. 004 054
9 2139.42 2 139.428 0. 008 164 26 3774.053 3774.045 0. 008 007
10 2 493. 88 2493.878 0. 001 547 27 3777.94 3777.933 0. 007 36
11 2494.76 2494.751 0. 008 81 28 3929.36 3929.353 0. 007 466
12 2847.72 2847.714 0. 006 142 29 3973.92 3 288. 486 0. 005 784
13 2 849. 34 2 849. 34 0. 000 323 30 3995.00 3973.922 0.001 633
14 2901. 88 2901. 883 0. 003 066 31 4 008. 58 3995. 006 0. 006 169
15 2904. 52 2904. 521 0.001 112 32 4043.78 4008. 573 0. 006 736
16 3064. 404 3064.411 0. 006 523 33 4075. 30 4043.78 0. 000 274
17 3101. 16 3 101. 165 0. 004 658
TR 26 %) i 2 0. 003 89 cm™!
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Fig. 6 Comparison of the observed and theoretical atmospher-
ic transmittance curves before and after the first on-orbit spec-

tral calibration
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Fig.7 Comparison of the observed and theoretical atmospher-
ic transmittance curves after the second on-orbit spectral cali-

bration
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