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Abstract Based on the spectral characteristics of the InfraRed Atmospheric Sounder (IRAS) channel, an atmos-
pheric radiative transfer model for IRAS is developed. Using the Hlgh resolution TRANsmission (HITRAN) 2004

molecular spectroscopic database, the sensitivity to changes in atmospheric CO. concentration of the measured radi-
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ance for ten channels of IRAS during the CO, absorption bands were calculated to explore the feasibility of monito-

ring atmospheric CO, concentration from Fengyun-3 (FY-3) meteorological satellite, and the uncertainties due to the

errors of the atmospheric temperature, water vapor, and minor constituent concentrations were compared. It shows

that the channel number 4 is the first choice to monitor atmospheric CO, concentrations, and the ability to identify

the changes in CO; concentration is about 10X 107° for the currently planned instrument noise.
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Table 1 The major characteristics of sensor Fengyun-3 (FY-3)/ InfraRed Atmospheric Sounder (IRAS) and NOAA/High-reso-

lution Infrared Radiance Sounder (HIRS)
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Table 2 The channel spectral characteristics of IRAS

iR L LIN 3 Vst SRV FERRYIE S FH MW/ mW -

5 / em™! /pm / em™! / em™! IR mZesrleem!
1 668. 99 14.95 667. 42 670. 96 CO; 2.33
2 677.37 14.76 671.19 682. 64 CO; 0.58
3 691.18 14. 47 685.12 697. 45 CO; 0. 41
4 703. 23 14. 22 696. 82 709. 57 CO; 0.33
5 715. 36 13.98 709.12 721. 87 CO;, 0.31
6 732. 60 13.65 726.11 739. 15 CO; 1 H20 0. 32
7 748. 22 13.37 740. 63 755. 63 CO, Ml H.O 0. 28
8 803. 66 12. 44 790. 64 816. 39 KA X 0.14
9 900. 74 11. 11 885. 58 915. 5 KRAH X 0.11
10 1033. 59 9.68 1022. 91 1044. 17 0; 0.12
11 1341. 56 7.45 1316. 66 1364. 44 H;0 0. 07
12 1363. 14 7.34 1344. 99 1381. 98 H;0 0.08
13 1532.57 6.52 1506. 02 1556. 18 H,0O 0.08
14 2190. 58 4.57 2179. 12 2201. 19 N2O 0. 006
15 2213. 37 4.52 2201. 67 2224. 69 N20 0. 005
16 2238. 64 4.47 2227. 67 2249. 21 CO #l N>O 0. 006
17 2250. 73 4. 44 2239. 64 2262. 44 COz #1 N2 O 0. 005
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Table 3 Vertical coordinates defined by pressure levels
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Fig. 1

(a, b) The outgoing radiance spectrum and (¢, d) the spectral response function of the channels (a, ¢) 1—7 and (b, d) 16—

18 of IRAS in the CO, absorption bands for the U. S, standard atmosphere profile (Oand [Jin ¢ and d are from instrument design and

model simulation)
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