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Abstract

TIROS-N sounding data processed by NESS is transmitted on GTS.

The data

format and the brief background of the retrieval different from VTPR is described.

The remarkable change is the addition of data over land area in lieu of VTPR which

restricts the data over oceanic region.

The comparison of TOVS data to radiosonde data shows it can not overcome the

shortcoming suffered by VTPR in the lower levels and tropopause region.

The map analysis using only TOVS data revealed that the data is very useful in

the upper levels, however,

there are inaccuracies which mislead the analysis in the

lower levels where mesoscale wave is predominant.

As for water vapor, TOVS data can not be treated in the same way as radiosonde

data, as water vapor is considerably variable in space and time and TOVS water

vapor is a representative value over an area.
The suggestion for the future usage of TOVS channel data is that the data in

image form for a certain channel, especially water vapor absorption should be

exploited so mesoscale feature can be detected.
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Table 1 An example of TOVS data transmitted on GTS.
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Table 2 Characteristics of TOVS sounding channels.

HIRS Channel Central Principal Level of

Channel central wavelength absorbing peak energy

number wavenumber (um) constituents contribution Purpose of the radiance observation
1 668 15.00 CO, 30 mb Temperature sounding. The 15-um band channels
2 679 14.70 CO. 60 mb provide better sensitivity to the temperature of
3 691 14.50 CO. 100 mb relatively cold regions of the atmosphere than can
4 704 14.20 CO, 400 mb be achieved with the 4.3-um band channels. Radi-
5 716 14.00 CO. 600 mb ances in Channels 5, 6, and 7 are also used to
6 732 13.70 CO2/H:0 800 mb calculate the heights and amounts of cloud within
7 748 13.40 CO;/H,0 900 mb the HIRS field of view.
8 898 11.10 Window Surface Surface temperature and cloud detection.
9 1028 9.70 (o)) 25 mb Total ozone concentration.

10 1217 8.30 H,0 900 mb Water vapor sounding. Provides water vapor correc-

11 1 364 7.30 H.0 700 mb tions for CO; and window channels. The 6.7-gm

12 1484 6.70 H:0 500 mb channel is also used to detect thin cirrus cloud.

13 2190 4.57 N.O 1 000 mb Temperature sounding. The 4.3-um band channels

14 2213 4.52 N0 950 mb provide better sensitivity to the temperature of

15 2 240 4.46 CO2/N0 700 mb relatively warm regions of the atmosphere than

16 2276 4.40 CO2/N,O 400 mb can be achieved with the 15-um band channels.

17 2 361 4.24 CO, S mb Also, the short-wavelength radiances are less sensi-
tive to clouds than those for the 15-um region.

18 2512 4.00 Window Surface Surface temperature. Much less sensitive to clouds

19 2671 3.70 Window Surface and H,O than the 1l-um window. Used with
11-um channel to detect cloud contamination and
derive surface temperature under partly cloudy
sky conditions. Simultaneous 3.7- and 4.0-um
data enable reflected solar contribution to be
eliminated from observations.

20 14 367 0.70 Window Cloud Cloud detection. Used during the day with 4.0- and
11-um window channels to define clear fields of
view.

Principal Level of
Frequency absorbing peak energy
MSU (GHz) constituents contribution Purpose of the radiance observation

1 50.31 Window Surface Surface emisstouty and cloud attenuation determi-
nation.

2 53.73 O, 700 mb Temperature sounding. The microwave channels

3 54.96 0. 300 mb probe through clouds and can be used to alleviate

4 57.95 O, 90 mb the influence of clouds on the 4.3- and 15-um
sounding channels.

Principal Level of
Wavelength absorbing peak energy
SSuU (um) constituents contribution Purpose of the radiance observation

1 15.0 CO. 15.0 mb Temperature sounding. Using CO, gas cells and

2 15.0 CO, 4.0 mb pressure modulation, the SSU observes thermal

3 15.0 CO, 1.5 mb emissions from the stratosphere.
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Table 3 Comparison of VITPR data to radiosonde data : A, Forecast : B, Best (illustrated
in the text) :C, Comparison of the data to analysis : D

150 A 28
200 RETRIEVALS 26 24
250 26 24 20
350 24 23 22 18
400 18 17 19 17 15
500 16 15 15 15 15 14
700 18 16 13 12 13 13 13
850 23 18 16 13 11 12 12 13
1000 28 25 19 16 12 11 11 11 12
850 700 500 400 300 250 200 150 100

150 C 17
200  BEST 13 14
250 11 9 9
300 6 17 7 7
400 0 11 9 6 6
500 6 6 7 6 4 5
700 6 5 3 4 & 3 s
850 s 3 3 2 3 3 3 &
1000 6 4 3 3 2 3 3 3 4

850 700 500 400 300 250 200 150 100
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B 30
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16 16 18 17 17
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26 20 9 11 10 10 10 10 10
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D 21
ANALYSIS 16 15

16 13 13

18 13 12 311
13 10 10 9 9

it 9 ¢ 8 8 8

-
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Fig. 2 Comparison between TOVS sounding
at36° N 127° E (0400GMT) and a radioso-
nde at Seoul for 0600 GMT Oct. 15 1979.
Continuous line for TOVS and broken
line for Seoul. Dash dot line is constant
mixing ratio of layer average. D.P.
indicates dew point.
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Fig. 3 Same as Fig. 2 except for TOVS
sounding at 47°N 139° E (broken line)
and at Khaborovsk (solid line).
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Fig. 4 Histogram of mixing ratio over 500km square with its center at 36°N 127°E. 0000
GMT. Oct. 15 1979. Abscissa; mixing ratio. Cordinate ; frequency.
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Fig. 5 Layer mean mixing ratio (g/kg) over
1000-700 mb for 1200 GMT Oct. 15th
1979.
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Table 4 Comparison of TOVS mixing ratio to
areal mean radiosonde mixing ratio.

Date % mixing ratio g/hg
00Z Oct. 15 (radiosonde) 4.04
127 Oct. 15 (radiosonde) 3.86

04Z Oct. 15 (TOVS) 4.5

km PIHHDREL (£ » > 2 50km) DRSS (00Z
wisld B o—png Fig. 9 2nkXcky, EEF
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AL QRS ROER S, ¢ (x Fig. 4 ofiom
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EERRSR OBstis OB B AR Tl 2 & CIEBE T hi
A

BE A h TN D X B i, TOVS Tt b % ik P oclear

Fig. 6 Contour at 700 mb in 0000 GMT Oct.
15, 1979. Solid line ; contour (m).
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Fig. 7 Same as Fig. 6 except for 1200 GMT
Oct. 5, 1979.
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130 140

Fig. 10 Same as Fig. 9 except for 1200 GMT.
Oct. 15 1979.

Fig. 8 Same as Fig. 6 except for 0400 GMT
Oct. 15 1979. Only TOVS data is used.

[+

Fig. 9 Contour at 250 mb in 0000 GMT Oct. Fig. 11 Same as Fig. 9 except for 0400 GMT
15 1979. Solid line ; contour (m). Oct. 15 1979. Only TOVS data is used.
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a. HEME 47 svb, RE BETEXD, fE
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DR THHFE IR U LEE LTV B,
LG)=1,,000) _ N,
L) —1,,0(») N,
ZCoTE jHEMS FOV T, v 3B BF - RAD
AL L), LG &xhEh, i ] CHEIN DS
&, I,,° 1% clear radiance, N,, N, i3xzhFh, i, j
CRBTBHETERETHS, (VA2 D
ey L) =N ¥ L0
Iz,J )= (1TV1’]\;.)—.—
BL, Ni* kAo kDd 5,

s LWy =Ly, W)
N = WD L W) ®

LTzl lipErmrd, 205 LWL
& B (T(Ps), Wi) sk s, foks B(T(Ps), W)
FEIRE T(Ps) CNIET5 77 v 7B ThH S,

{182 3 FMELE ORI

1 FEEETET, @258 h 2RdH 50
B E O 24 ] o0 FRAIR B R OWR A 0 19 2 WA KR,
¥R LTI EERTUE SRS EEYRA LCEER
Hiinbfidd, ZOBED 2K EMT A Z LILONT
%, Smith et al. (1979) 1= X %5 TOVS izo\ T ofiZ
MAENDBR T 5, ZOFRBETTHEOADIRE,
FEERORMBEDD a OFBEHACHB L E2 b D,

2 g Ho @By~ 22, ToOhOREEER
et B OEINCH 2 FHEIEERE X1 %, Rl DE
ERECIREMENE SR T3, & OFEHER
ELROFEMREZILEL, L LIENEELD afdlT
Bl X hRETHIE, = OFEMERE » B0 5
MEEOWIAEL T5, b LHENREEL D 7533
X /ST, BEYRGOFRIREOMEE L
LTHAT %,

3 2 THLACEMRED b, ZEok K0
ERREATR D i3, ¥z sounding data o 4p # & 11u
WHOMBEREDOEVPEND ARy P& RO, ToEN
0 LAEDEET clear feAHE y b AR ERET B, L
Lz DFENLUATOEHET, 4w e e HOEERE
DEDTMERRD, TORAMEC ¢ M2 TECEL
W, TRETFOAR y b xReD, TOhind 1ig o
REOBEREYRDD, ThLBREMEL Y 7 205]
WIERNIC B B 7 — 2 2 b DT NTO ARy b OFER
ExRDD, = DOFEHEEN 3 DDA~ FHHIEE
2H R CIEL Y RETIE ZOVEHRERY S
EORMMEE L ANz 5, itk clear radiance @
HHTHGW2, ek ERRORED T 2 — & — 3R
THELR T\,
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