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Atmosphere limb remote sensing features with “am” atmosphere model
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Abstract: Limb atmosphere remote sensing is a very important method to implement the detection
and analysis to trace gas in upper atmosphere, which acquires the remote sense data in global atmospheric
profile— brightness temperature under featured spectra, combines the corresponding atmosphere model,
and obtains the global distribution of corresponding gas composition through inversion. Then it can
provide scientific data and decision basis for atmospheric research and the global climatic variation.
Basing on the modeling of satellite borne limb sub-millimeter wave remote sense structure and the
standard earth atmospheric models, this work utilizes “am” comprehensive simulation tool to perform
performance simulation of its featured spectra under different limb remote sense corner cuts, thus
quantitatively analyzes the integrated index of remote sense system.
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Tablel Stratified parameters at a tangent-altitude of 30 km(R=6 400 km, Z=30 km)

number of layers H/km P/mbar T/K H,O/(ppmV) O;/(ppmV) condition
layerl 358.61 9.985 00 228.25 4.780 6.96
layer2 148.50 6.873 00 233.25 4.870 7.86
layer3 114.00 4.948 00 239.70 4.925 7.82

stratified parameters at a limb

layer4 96.10 3.510 00 246.65 4.990 7.55 X
1a§cr5 84.65 2.470 00 253.85 5.090 6.75 sounding bczgc_'; 350kkm and 50 km
layer6 76.53 1.780 00 260.75 5.190 5.73 (AZ=2:5 km)
layer7 70.39 1.290 00 267.40 5.240 4.68
layer8 65.52 0.940 00 270.70 5.240 3.60
layer9 119.72 0.610 00 265.80 5.170 2.45
layer10 108.24 0.322 00 253.90 4.930 1.45
layer11 99.53 0.164 00 240.20 4.480 0.90
layer12 92.65 0.081 00 226.45 3.850 0.50
layerl13 87.01 0.038 00 214.00 3.170 0.28 stratified by AZ =5 km above the
layer14 82.31 0.018 00 203.50 2.440 0.28 limb-sounding of 50 km
layerl5 78.28 0.007 70 193.75 1.690 0.40
layer16 74.80 0.003 10 187.90 1.090 0.60
layerl7 71.73 0.001 30 187.70 0.700 0.70
layer18 69.02 0.000 54 191.80 0.470 0.55
%260 km V)i T HIMESHL
Table2 Stratified parameters at a tangent-altitude of 60 km(R=6 400 km, Z=60 km)
number of layers H/km P/mbar T/K H,O/(ppmV) Oy/(ppmV) condition
layerl 508.33 0.164 00 240.20 4.48 0.90
layer2 210.56 0.081 00 226.45 3.85 0.50
layer3 160.57 0.038 00 214.00 3.17 0.28 i X
layerd 136.20 0.018 00 203.50 2.44 0.28 SOujgf;:éﬁ;ggigi‘gekr;a;ri‘dhl‘gg i
layerS 120.00 0.007 70 193.75 1.69 0.40 (AZ=5 km)
layer6 108.49 0.003 10 187.90 1.09 0.60
layer7 99.76 0.001 30 187.70 0.70 0.70
layer8 92.86 0.000 54 191.80 0.47 0.55

tangent altitude = 30 km | tangent altitude = 60 km | | no Os at tangent altitude = 60 km

250 T T T T 300
\ 174.5
-1 250 |-
200 [~ 1 174.0f -
M
E 200 |-
g 173.5
g 150 |- 4
150 |-
8 1730
$ 100 | _ 100 1
5 |
i) |
5 \ \ 0
50 |- /" \ [ I
i : |\ i —
L, MU ,__;/'i \\\‘_}’ A 0 i 1 L
[ i o I 624.5 625.0 625.5 626.0 626.5
0 Aol L LTS Y R W TR g A /IGHz
618 620 622 624 626 628 630 632 634 636 X
fIGHz Fig.4 Brightness temperature at tangent-altitude
Fig.3 Results of two limb-soundings at different tangent altitudes of 30 km with the 2% change of Os
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