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Table 1 TOVS sounding channe! charateristics and major sounding purposes
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Table 2 40 pressure levels used in the TOVS Physical Retrieval Method (SPRM)

Bk & E(hPa) Bk EE(hPa) Bk K JE (hPa) Bk S E(hPa)
0.1 11 10 = 21 115 31 500 %
0.2 12 15 22 135 32 570
0.5 13 20 = 23 150 * 33 620

| 3] 14 25 24 T 200+ 34 670
1.5 15 30 % 25 250 » 35 700 =
2.0 16 50 % 26 300 * 36 780
3.0 17 60 27 350 37 850 =
4.0 18 70 = 28 400 * 38 920
5.0 18 : 85 29 430 39 850
7.0 20 100 = 30 475 40 1000 *
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HEESWES®HEE 3 £HEABHEY WAEHATHHENS TOVS SR AHENE K
NWP A R 0000UTC # 1200UTC 6 h T35 2L K BT %% kb 43 57 89 4 o7 A 18] 1) % RE
M(RAOB) ¥k}
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RA4HET 199241 B 6 B 3 KPEM TOVS Y3 X (SPRM) 1 E I K
(REG) 5 RAOB MR B Y ELEE. 32 4 P ERKEFHE NSMC 8 TOVS 3\ %
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Table 3 The Comparisons of relative humidity ( %) between NOAA-12 TOVS
physical retrieval (SPRM) . first guess (GUESS) and radiosounde data
for January of 1992 and June of 1996 '
Bk SPRM-RAOB GUESS-RAOB
(hPa) N Bias RMS N Bias RMS
300 2317 0.0 15.0 2317 —35.0 40.0
400 2510 -1.0 19. 0 2510 —22.0 29.0
1992 4 508 2750 -1.0 22.0 2750 —16.0 26. 0
18 700 2442 0.0 24.0 2442 —5.0 22.0
850 1780 0.0 23.0 1780 -6.0 22.0
1000 276 0.0 18.¢ 276 —13.0 20.0
300 10270 0.0 17.0 10270 -7.0 27.0
400 11066 -1.0 20.0 11066 —-7.0 24.0
1996 4 500 11264 0.0 21.0 11264 -0 23.0
6 B 700 10433 0.0 21.0 10433 . -5.0 20.0
850 8522 1.0 18.0 8552 —1L.0 21.0
1000 929 1.0 13.0 929 —24.0 27.0
(N: B Bias: THRE. RMS. BirRig%. TR
®a 199241 H 6 B NOAA-12 TOVS B4 E % (SPRM) . [BH KN (REG)
' L3RR (RAOB) H3HREE (%) A B (TOVS-RAOB)
Table 4 The Comparisons of relative humidity (27) between NOAA-12
TOYS physical retrieval (SPRM) . regression retrieval (REG) and
radiosounde data for January of 1992
Bk SPRM-RAOB REG-RAOB
(hPa) N Bias RMS N Bias RMS
300 161 —5.8 22,90 117 10. 5 32.8
400 174 —3.3 22.9 122 20,1 34.8
500 194 2.3 25.8 118 23.1 36.6
700 176 14. 4 26.6 108 14.7 31. 4
850 136 2.2 22.9 107 1.0 29.5
1000 83 —2.9 17.0 68 —3.3 24.3

EERAMWE. R3H NN SPRM BER B RC L8R KR BEKE (Bias) iT
EP?, M 4 #iy SPRM B R AR KRHITITE. KT, TiLRLHITENERRE
i2iTIER SPRM B4R SH T E B R RER, T EELMEERRE8NE
SHE Bk BB

HTH¥%SPRM HHEBEHMKFAHHRESHE, BITX 1992461 A 6 B NOAA-
12 TOVS/SPRM R 5 # #1458 (RAOB) 89850 hPa BEVLEST T W(RE 1D . 84
B E, & &4, AHE RAOB Fii# &k E kMR, A& RAOB %
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Fig 1 The water vapor fields of TOVS/SPRM from NOAA-12 and RAOB at Jan. 6, 1992
(unit: X 10 g/kg) (where sold line: TOVS/SPRM reirievals, dashed line: RAOB data)
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A STUDY OF ATMOSPHERIC WATER VAPOUR RETRIEVAL
APPROACH FROM TOVS OBSERVATIONS
AND ITS EXPERIMENT

Zhang Fengying Wang Chao Ran Maonong Hu Xiaoxin
(National Satellite Meteorological Center . Beijing 100081)

Abstract

This paper presents a new approach for the satellite retrieval of atmospheric humidity
from TIROS-N Operational Vertical Sounder (TOVS) observations with 6-hour numerical
forecasts from the National Meteorological Center (NMC) as the first guess of the Simulta-
neous Physical Retrieval Model (SPRM). It is shown that the RMS error of SPRM re-
trievals is about 20% , and the results for the summer time is slightly better than those for
the winter time. As compared to the first guess. the SPRM retrievals have greatly improved
especially for the lower level (1000 hPa)} and higher levels (above 500 hPa). Also, the
SPRM results are miuch better (about 10%) than those from the statistic regression
method. This research will lay the foundation for establishment of a cycle system of interac-

tion among the satellite retrieval, data assimilation and numerical prediction.

Key words; TOVS observation Atmospheric water vapddlr  Simultaneous physical re-
trieval method (SPRM)  First guess



