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Abstract Atmospheric Infrared Sounder(AIRS)is on board the EOS-2/ Aqua satellite, launched on May 4, 2002. It is now an
advanced atmospheric remote sensing instrument with a super high spectral resolution and a global detection coverage in the
world. Study on AIRS data processing is of significance in both science and operational application. In the retrieval of atmos-
pheric temperature from the AIRS observations, the eigenvector method is used, and collocated AIRS brightness temperature and
corresponding T213 temperature analyses fields are used to compute the regression coefficients. The study includes the following as-
pects; selection of spectral channels, impacts of surface emissivity and topography, determination of additional predictors, and compari-
son of retrieval results. Research results indicate that: (1) it is very essential to rationally choose the channels when retrieving atmos-
pheric temperature with the high spectral resolution AIRS data; (2) AIRS data can significant improve the retrieval accuracy of temper-
ature in mid-upper troposphere and at the tropopause, however in the lower troposphere, especially near the surface, the accuracy is not
satisfactory; (3) different surface emissivity and topography will affect retrieval result; (4) factors reflecting surface radiation nature,
such as surface temperature, surface emissivity, and topography, are selected as additional predictors, which improves the retrieval ac-
curacy near the surface; (5) AIRS retrieval accuracy in this paper is consistent with the AIRS team’s.
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Table 1

Root-mean-square errors(RMSE) of various atmospheric layers

temperatures (K) retrieved from 152 and 1055 AIRS channels

AN E 21D 21N 22D 22N 23D 23N 24D 24N 25D 25N 26D 26N
152 1. 44 1.89 1.63 2.15 1.63 1. 69 1.49 1.72 1.62 1.81 1. 88 1.74
1055 1. 84 2.16 2.02 1.69 1.61 2.06 1.83 1.83 1.76 2.16 2.09 2.05

* 21D 7R 21 H A KL2IN %75 21 AW, Hoflh 22D, 22N, 23D--- -

—152
---1055

o
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Fig. 2 Vertical distributions of average RMSEs of
various atmospheric layer's temperatures (K)
retrieved {rom the 152 and 1055 channels of

12 groups AIRS samples
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Table 2 RMSEs of various atmospheric layer's temperatures

(K) retrieved from 12 groups” AIRS samples

LJE(hPa)  ZRE(RMSE)  P§E5(RMSE) NI
10 9. 9650 9.2050 0. 7600
20 1.8417 1. 7450 0.0967
30 2.0317 2.0833 —0.0516
50 1.6767 1. 4400 0. 2367
70 1.2133 1. 2500 —0.0367
100 1.1950 1.1283 0. 0667
150 1.2233 1.0267 0.1966
200 1.3317 1.5017 —0.1700
250 1.3417 1.3700 —0.0283
300 1.1250 1.4567 —0.3317
400 1. 2350 1.5283 —0.2933
500 1.2250 1.5617 —0.3367
600 1. 3450 2.1417 —0.7967
700 1.4667 2.3533 —0. 8866
850 1. 8500 2. 7117 —0.8617
925 2. 3417 3. 0200 —0.6783
1000 2. 8450 3. 6200 —0.7750
0
2001 :
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<400+ ——-West ]
=
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1000 : : : S
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Fig. 3 RMSEs of various atmospheric layers
temperatures (K) on 21 November 2005 retrieved

from two group’s AIRS samples
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Table 3 RMSEs of various atmospheric layer's temperatures
(K) retrieved from 12 groups” AIRS samples plus the surface

emissivity of different channels

S JE (hPa) Al A2 A3 A4
20 1.7617 1. 8617 1. 8933 1. 8900
30 2.1117 2.2117 2.1939 2.1017
50 1.6108 1.7108 1.7125 1. 6033
70 1. 5792 1.6792 1. 6658 1. 6450
100 1. 3167 1.4167 1. 3850 1. 3067
150 1. 4750 1. 5750 1.5725 1. 4650
200 1. 5000 1. 6000 1. 5625 1. 4608
250 1.5108 1.6108 1. 5758 1. 4708
300 1. 3950 1. 4950 1.4592 1.3333
400 1. 5975 1. 6975 1. 6600 1. 6050
500 1. 4683 1.5683 1.5275 1. 4633
600 1. 5075 1. 6075 1. 5758 1.4733
700 1. 7408 1. 8408 1. 8417 1. 6850
850 1.9125 2.0125 1. 9842 1.7917
925 2.2317 2.3317 2.2942 2.1267
1000 2.7158 2. 8158 2.6667 2.6033
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Fig.4 RMSEs of various atmospheric layers temperatures
(K) retrieved from 12 groups” AIRS samples plus the

surface emissivity of different channels
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Table 4 RMSEs of various atmospheric layer's temperatures
(K) retrieved from 12 groups” AIRS samples before and after

adding 3 prediction factors during 21 to 26 November 2005

100 hPa 150 hPa 925 hPa 1000 hPa

i 1. 14 0. 85 2.33 3.08
21D

Ja 1. 17 0.78 1. 34 2.26

Al 1.13 1. 00 2.92 3.56
21N

5 1.21 1. 04 2.76 3.31

i 1.08 1.16 2.45 2.17
22D

5 1.12 1.16 1.97 1.73

i 1.33 1. 48 2.61 3.20
22N

J& 1.41 1.54 2.49 3. 04

i 1. 29 1.01 2.61 3.32
23D

[ 1. 27 1.01 1. 87 2.60

i 1.18 1.25 2.14 3.50
23N

& 1. 14 1.27 1.99 3.29

i 1. 16 0.98 1. 88 2.50
24D

Ja 1.11 0.91 0. 95 1.53

i 1.42 1.61 2. 20 1.86
24N

& 1. 27 1.59 1.95 1.61

i 1. 50 1.28 2.23 2.77
25D

5 1.47 1. 30 1. 89 2.44

i 1. 40 1.55 2.47 2.50
25N

J& 1. 38 1.54 2.43 2.44

i 1. 16 1.59 2.22 3.22
26D

5 1.12 1.53 2.16 3.13

7 1.52 1.98 1.73 2. 46
26N

& 1.58 1.73 1. 55 2.31

4 21D 21N 22D+ T FR B 53R 1 AR 5 i 7 27 84 n B4 A 7
T 5 7R W BR BT

24 H R EIEESSE 1 K, 150 1 100 hPa |,
Kk B 55 59 RMSE 8§ A5 980/ 588 i {5 g
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0.1 K, Xf & EJZ M RMSE, £ i i) B 1
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RMSE {H 2y ik 0. 01 K,

AL T 25 SR A NCEP 43 87 3% 19 i 22
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#AE—1 K—+1 K, 5l X3 K.
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RMSE [, Kt S04 1652 /> 18 1Y J i 45 R 1
RMSE, i 2k 275 Jin A b 22 T B | b 3% & 5 356 s A
e 5 i RMSE., iy B o] 0L Jm i 4l 7 5 4% 2
SR BE B0 AN [ B B 1 32 o5 G HE X o 3 6 i )2
W2 R R R B T I R T . FE AR T
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Fig.5 RMSEs of various atmospheric layers temperatures

(K) on 21 December 2005 retrieved from 1 groups AIRS
samples (21D) after adding 3 prediction factors
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Fig. 6 Comparison between our results and AIRS team's
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