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Performance of geostationary orbit millimeter-wave
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Abstract: Aiming for the development of geostationary orbit (GEO) millimeter-wave atmospheric sounding technolo-
gy, the sophisticated end-to-end simulation experiments based on the candidate real-aperture radiometer schemes for
China future GEO atmospheric sounding mission are conducted in this paper. The simulation mainly consists of 50~425
GHz observation brightness temperatures forward and atmospheric profiles retrieval. The simulation experiments quanti-
tatively examined the accuracy of GEO observation brightness temperature and the estimated atmospheric temperature
and humidity profiles under the tropical cyclone conditions. Then the various factors affecting the accuracy are ana-
lyzed. The results show that the two major factors of the radiometer, the antenna beam width and the system noise, play
the difference roles in the reduced accuracy of GEO observed brightness temperature for each frequency channel. The
accuracy of the retrieval atmospheric temperature and humidity profiles from GEO sounding simulation is comparable to
that of the polar orbit. And the contrast results of the retrieval profiles with and without 380 GHz and 425 GHz bands in-
dicate that the accuracy of retrieval profiles can be improved effectively by the new terahertz bands of GEO atmospheric
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sounding. In additional, BG reconstruction algorithm can also decrease the retrieval errors. The above research can pro-

vide scientific basis and technical support for the development decision maker of GEO millimeter-wave atmosphere

sounding research.

Key words: geostationary orbit, passive millimeter-wave remote sensing, atmospheric sounding, observation

brightness temperatures forward, atmospheric temperature and humidity profiles retrieval, end to end simulation
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Table 2 Simulation parameters of GEO real-aperture radiometer
MW AFS/MH B REVAB AHERAn REUE/K B AFSI/MHz WEA R EUAB O HERAm REUE/K
1 180 5 54 0.33 13 2*2 000 9 34 0.21
2 400 5 53 0.22 14 2*2 000 9 30 0.18
3 400 5 52 0.22 15 2*2 000 9 30 0.18
4 400 5 51 0.22 16 2*1 000 9 30 0.25
5 400 5 50 0.22 17 2*500 9 31 0.36
6 400 5 50 0.22 18 2*2 000 11 14 0.29
7 330 5 49 0.24 19 2%*2 000 11 15 0.29
8 2000 7 64 0.16 20 2*%900 11 15 0.43
9 2*%200 8 47 0.45 21 2*500 11 15 0.57
10 2*%200 8 47 0.45 22 2*1 000 11 13 0.40
11 2%2000 8 47 0.20 23 2*#600 11 13 0.52
12 2%2000 8 46 0.20 24 2*#400 11 13 0. 64
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Fig. 4 The 50. 3 GHz simulated antenna pattern
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ricane Sandy
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Fig. 7 Comparison of inversion RMSE of atmospheric temperature and humidity profiles by various frequency bands 7, (a)RMSE
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Table 4 Layer averaged RMSE of atmospheric temperature and humidity profiles by 7, and T, of various frequen-

cy bands
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Table 5 Layer averaged RMSE of atmospheric temperature and humidity profiles by 7,7, and T, ,, of various

frequency bands

SRy H1~900 hPa 900~500 hPa 500~300 hPa 300 hPa~TiiJ22
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50 GHz, (K)

T, ue 0.34 0.16 0.11 0.13
i T, 0.17 0.11 0.08 0.07

It
T, 0.55 0.26 0.27 0.28

50+118+425 GHz, (K)
T, s 0.20 0.12 0.09 0.08
) T, 4.1 2.8 2.2 1.7
AR X
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