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Abstract

A simultaneous observation of GMS (160°E) and GMS-2 (140°E) was conducted on
20th October in 1982. On the basis of the data obtained from this observation, we have
carried out a detailed analysis of the difference between the brightness temperatures
(TBBs) obtained from two geostationary meteorological satellites.

Both observed TBB and theoretically calculated one in the case of GMS were compared

with them in the case of GMS-2.

As a result, it has been clarified that the difference between TBBs obtained from two
satellites was mainly caused by the following two reasons.

One is the effect of the different filter response functions of two VISSRs (Visible and
Infrared Spin Scan Radiometers) and it yields the differences of about 0.5-1.6 K for the
area (90°E-170°W, 0°-50°N) by use of GMSSA (Geostationary Meteorological Satellite

Standard Atmosphere) data.

The other is caused by the difference between the IR calibrations of two satellite
radiometers and it yields the differences of about 0.5 K in low temperature region (222-230
K) and about 1K in high temperature region (291-296 K).
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Fig. 1 Calculated spectral transmittances for
vertical path between the top of the atmos-
phere and the surface for 10-14 ym region.
«——e; precipitabl water amount is 4.16¢m,

GMSSA at 20°N
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Table 1. An example of pressures P(mb),
temperatures T (K), and precipitable water
amount (cm) from the top of the atmos-
phere to each level at 51 levels,

N P T W
——1.__1013.25  _293.200___ 1,783
2 983,19 T292.8167  1.619
3 _9%9.97 . 290,865 1,373 )
» 917,36 289 3837 Ty 13y TTURT T
e e 885,96 207,878 0,899 _ .
6 455,13 286,439 0,670
7 825,08 _285.303 0.964
[ 795,19 204,248 0.484 -
—9.__.__157.26 _283,221 __ 0,406 __ __ __
10 139,66 282,221 0.329
11 J12.38 281,286 __0.255.. ... _._
12 646,03 279.63¢ 770,210
LI 660,31 _377.491 0.149
14 635,41 275,407 0.169
15 611,14 _273,380.___0,1%0
16 587,53 271.409 0° 0.131
17 564,58 269.492 _ 0,112 ___ ___
18 542,27 T267.630 T T Tu.09s
__19 520,61 _;ss 821 0,917
20 499.57 264,068 0.060
21 _____6T9.14 _261,.5%5 _ _ 0,050 _
22 459.32  T259.137 0,041
23 440,09  2%6,.791 0.032
F2Y 421,84 254,516 0,023
s 403,37  _252,311 0.01s
26 385,85 250,513 - o.au'
21 368,89 _248.851 " 0,009
28 332,66 28724177 T0,007
29 336,57 _245.686____0.005. __ __
30 321.19 244,177 0.003
—t 306,32 _242,719 9.0C1
32 291.93 240,619 0.0
-] 278.07  _238.065 0.0 __
3 264,66 235.597 0.0
A5 231.73 233.2%8 0.0 -
36 239.25 230.363 0.0
37 ____22T.22 227,526 9.0
38 T215.6) 224.789 0.0
J.39. 204,46 222,133 _ 0.0 __ _ '
40 193.72 219,467 0.0
_ 41 __ 183,38 216,779 0.0 ____ _ _
a2 T173.45 214,197 0.0 -
__A3_ - 163,91 _211.717 0.0
4 156,74 209,332 0,00~
e85 .185.95 2070322 .. 0.0 _ . _ ...
46 137,52 205,704 0.0
AT 129.45  _204.1%% 0.0
a8 121,72 T 202,470 0.0 77
A9 114,32 _ 201,249 Q,.0.
50 107.26 T199.8%4 0,0
31 _100.50 _ 198,596 0,0
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Fig. 2 Calculated spectral distributions of
upwelling radiance at the top of the atmos-
phere for a model (GMSSA, October),
compared with the radiance emitted by a
blackbody at a temperature of 298 K with-
out the atmosphere.
=3 20°N, 140°E, secz=1.09,

w=4.16cm, Ts=298K
e——e—: 20°N, 180°E, secz=1.53,
w=4.16cm, Ts=298K
where, z: satellite zenith angle,
w: precipitable water amount,
Ts: surface temperature.
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Fig. 3 Atmospheric correction (GMSSA,
October) for GMS-2.

Table 2 Difference between TBB2 and TBBI, calculated from a model atmosphere

(GMSSA, October).

Lati.\Long. 90 100 110 120 130 140 150 160 170 180 170 w Ta Tw
50 0.8 0.7 0.6 06 06 05 06 06 0.6 07 08 1.04 2780 278.0
40 1.0 08 08 07 07 07 07 07 0.8 08 1.0 1.84 286.0 2860
30 .3 1.2 1.1 1.0 1.0 1.0 1.0 1.0 L1 12 L3 3.69 297.0 297.0
20 .3 1.2 1.1 1.1 1.1 L0 L1 L1 L1 1.2 1.3 4.16 298.0 298.0
10 1.6 1.5 1.4 1.4 1.4 13 14 1.4 1.4 1.5 1.6 519 30L..0 3010

0 1.6 1.5 1.4 1.4 13 13 13 1.4 1.4 15 1.6 524 300.2 300.2
TBB1: theoretical brightness temperature obtained from GMS (140°E).
TBB2: theoretical brightness temperature obtained from GMS-2 (140°E).
W : precipitable water amount (cm).
Ta: surface air temperature (K).
Tw: sea surface temperature (K).
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Table 3 Difference between TBB2 and TBBI, calculated from a model atmosphere

(GMSSA, October). 5

Lati.\Long. 90 100 110 120 130 140 150 160 170 180 170 w Ta Tw
50 86 36 21 1.4 1.0 08 0.6 04 0.2 -0.1 -0.6 1.04 278.0 278.0
40 7.8 3.9 24 1.7 1.3 09 07 04 0.2 -0.1 -0.7 1.84 286.0 286.0
30 86 51 34 25 1.9 1.4 1.0 06 0.2 -0.3 -1.1 3.69 297.0 297.0
20 86 52 36 26 20 1.5 1.1 0.7 0.2 -0.3 -1.1 416 2980 298.0
10 10.3 65 46 3.4 25 1.9 1.4 0.8 0.2 -0.5 -1.5 519 301.0 3010
0 10.2 6.4 45 33 25 1.9 1.3 08 02 -0.5 -1.4 524 300.2 300.2
TBB1: theoretical brightness temperature obtained from GMS (160°E).

TBB2:
W : precipitable water amount (cm).
Ta: surface air temperature (K).
Tw: sea surface temperature (K).
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Fig. 4 Difference between TBB2 and TBBI,
calculated from a model atmosphere (GMSSA,
October).

TBBL1: theoretical brightness temperature
obtained from GMS (160°E)

TBB2: theoretical brightness temperature
obtained from GMS-2 (140°E)

160

theoretical brightness temperature obtained from GMS-2 (140°E).
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Table 4 Differences between TBB1 and TBB2 in low temperature region (222-230K) along
150°E, obtained a simultaneous measurement of GMS and GMS-2.

TBBLTBB2 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4
222 0.0 0 o0 0 o0 1 1 1 1 0 0 o0
223 © 0 o0 0 o0 0 0 2 1 0 0 0o o
224 6o 0 o0 o0 o0 o0 1 1 2 1 o0 o0 o
225 0 0 o 0 0 o0 1 5 6 9 2 0 0
226 o 0 o 0 0 0 4 8 5 2 0 0 0
227 o 0 o0 1 1 o0 12 5 10 7 1 0 0
228 o o0 1 0 3 2 2 18 11 5 0 0 0
229 0 1 0 1 0 o 7 10 8 1 0 o0
230 o o o0 0 ©0 o0 3 7 12 4 1 3 0
Total 0o 1 1 2 4 2 2 5 5 3 5 3 0

3
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Fig. 5 Flow chart for the comparison analysis
between theoretical TBB and observed one,

and between observed TBB by GMS and that
by GMS-2.
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Table 5 Observed and theoretical TBBs obtained from four radio-sonde stations.

Tlgoretica] Observed

Station Lat. Long. TB

Tob-Tth Atm. Corr. TBB2- DT T W
1 TBB2 TBBI TBB2 GMS! GMS2 DT1 DT2 TBBl Resp Calib 'S

46697 25.0
47778 33.5
91366 8.7
91376 7.1

121.0
135.8
167.7
171.4

294.3 295.9
292.8 293.9
292.5 292.9
293.6 293.8

293.1
291.4
293.3
293.3

295.8
293.6
204.7

-1.2
-1.4
0.8 1.8 10.5 10.1 1.4 0.4 1.0
294.3 -0.3 0.5 9.4 9.2 1.0 0.2 0.8

-0.1 47 31 27 16 11
-0.3 42 31 22 11 1.1

299 1.743
297 1.606
303 5.208
303 4.789

Lat. : latitude of stations (degree, N).
Long. : longitude of stations (degree, E).
Tob: observed TBB (K).

Tth: theoretical TBB (K).

Atm. Corr. atmospheric correction (K).

TBB2-TBBL1: differences of observed TBBs between by GMS and by GMS-2 (K).
DT (Resp) : differences caused by response functions between GMS and GMS-2 (K).
DT (Calib) : differences caused by IR calibrations between GMS and GMS-2 (K).

Tsea: sea surface temperature (K).
W : precipitable water amount (cm).
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bLERGECLDE) ZBRUVTRBE, 4808
1.0°C BF o TBB HEEZ RSB LN Fot, ZODE
2, AEEOKMN++V 7T L—v 3 vDBENCIZLD
EEZbRB,

5. B W

SEOFAETIL, GMS, GMS-2 DRIBLBERI% 1T
O LT, MERBCI-TEBLhAEEREDEY K
Flic,. MBECERIN TV AFAESEHO 7 115
~BHOB I L S TR Y 5 2EAREDEYBRINC
HEL zhboEEYEGT, GMS, GMS-2 Mok
HFEr ) Tv—v s vORBLYIHE Lz, ZORBE,

(i) HAHEE,rLFELVEMTHEHE 10 ERED
TBB # (TBB2-TBB1) i, ¥# < L3K (E&b,
1984) TH by, %, BREOHEE (TBB=295K)
T, 19K, ERBOFE W WEWERY (TBB2=
222~230K) ¢ 05K BETH -1

(ii) FHHEEOHHHOICEBEOHRZL - TRY
5% TBB #13, i (90°E~170°W, 0°~50°N) T,
TFAKE GMSSA (107) % AVTHE LR,

@ WEHEFERUEORKE EICh -7k LItBa,
WEDER, FELEOFEHRTAEL L6K, Hik
ED 50°N, 140°E T/)hx< 05K Thot,

® GMS »% 160°E, GMS-2 7% 140°E o#iE Lz H
%A, WHD TBB #i12, 10°N ofEmcAx <L
10.3K, 10°N T, FOEMELT -1.5K
ThHote,

(i) FFNRAREIBRTh 4SS CTOENES
BE#fED%EY, GMS © —1.4~0.8K, GMS-2 ¢ —0.3
~18K Hwic, GMS-2, GMS oFEAHEME L 1.0~
27K, ISEERORBI X 5%z, 0.2~1.6K, EHE
DEND, WEBIC LI E2BVWEERD DX,
0.8~11K THh otz

U EDBTAELEERE»D, BEBROHERT L - TR
Z% TBBfEDZEDMIC, IWERBOMENHE Ly
EIE Tk, B 150 B B w05 ERHERET,
TBB2 2:0.5 B, %7z, BEKTIX BBEF - 2% A
THEREER LV IDEEBOPER R 1 4 S 0 EH
BB, 1BEEEGRCAEIR B EXHL
izt ot

ok, BERCEHEHIhCHTOFRAF Y Fr—>
2 v OEEELR GMS-2 OBSEH AT OBEREDOX

EE R IV LOEHEL LD OHREERBHNAE + Y
TV~ s vOEREHENEELDE, EEOKRL, F
BRGSO LD & LME 2R\,

MBEDF + VT v—v 4 vOREEE BRI T B
DL, FREORBEKEH LETHS,

C TR LT ELHREMORKERAKC X 5 ik,
HEXRREL, GEECMEShs TBB EokHic
BRI FBR LB EEL S,

ERZEOBEASELEMOHE BB, 2K
— 2 ORBEOBH—HERY, ILEET -2 & LTOR
R ERE L RO LCEETH B, ERECHICS
BT SLEC I B, Hfiie b R RE
zbhdid, SH#i2, BIEISREE NOAA ) —
RN LTiihhbh, HROBILKSEHEOREMEI B
Bikihsz tndihs,

FHEMORRBEAERECoVTIE, COSPAR (Com-
mittee on Space Research, 1982) CT—MMITIEEDOH
HEHlEh, i, AR ICTET -2 0EELCD
Wik, 3AE ISCCP (International Satellite Cloud
Climatology Project, 1984) ®* CGMS (Coordination
of Geostationary Meteorological Satellites, 1984) #t
BAXITH TS,

o=

GMS, GMS-2 oRFERBOERR LT, #WiHHE
WITEHHAREEN, KETSAEEESE, JSHLEE
B, RBERL Y2 ~DF — FAEH B X OEHRESS
DEROBPXBEOT 2« B L ¥ T,

ZOBREECK L, HiERAs SO HEBE 2 EC
P87 — # MBRE, WAHEHEE, ~27 +%H
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LHDOF — FRNEEY LCEV YA T ABEROEE
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HEEREHBRLET,
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&, MEBVERCRHEKLET,
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