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1. Computer System

ABSTRACT

The new computer system,as second generation,in JMSC has been working since

May,1987.

Various new products were developed and put into routine operation.

But adopting the new computer technology, we have improved operation

efficiency without missing reliability.

This section will present an outline about the new computer system

and some essential points to be understood.
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- (MS (Geostationnary Meteorological Satellite: BADEBIIFRREROEDY)
+ CDAS (Command and Data Acquisiton Station: R&F&EBIEFT)

- ADESS (Automatic Data Editing and Switching System: REERIEHERETHELE)
- NOAA(National Oceanic and Atmospheric Administration: KEMEEARITOEE)
« FACOM M-360R,M-380S(M &Y — XDV E 20— %)

- OCP(Comnunication Control Proceser: ;BISHIFEEE)

+ HCCP(High Speed Communication Control Proceser: EnfulfsHAESE)

+ PRU-400 (Panafacom U-400:HRPTF — 4 EC355E)

+ FSI(Fujitsu System Interface: kX FRIBIEHE)

+ FSL(Flexible System link: &Ry v o777 —)

« SUP (System Supervisor: BErhESRRYPSIEE)

- TIMER(Timer Unit: FEEHIEE)

- LSW(Line Switch: [OiREF2IEE)

- HLSW(High Speed Line Switch: B EiLE)

- 10SW(Input Qutput Switch: AHEEEYREAA v F)

- DVSW(Device Switch: BHWEEEYIE XA v F)

- FIVIS(Fujitsu Integrated Visual Information System: BE{E{EHt> A5 L4)
- MMC (Mass Memory Controller: B{SUEHGREE)

- DASD(Direct Access Storage Device:BRF « X 7IEE)

Shared DASD(Shared With Plural System DASD:3tH, £EHDASD)
Native DASD(Not Shared DASD: B EDASD)

- MTU(Magnetic Tape Unit: BRF— 7EE)

+ CTU(Cartrige Tape Unit: H— FY w5 —7%E)

- FPD(Floppy Disk Drive Unit: 7w B~ 54 X 7 358)

+ (D(Character Display: X EETXE)

+ GD(Graphic Display: 7’57 4 w 7 RriEE)

- BGD(Business Graphic Display Unit: &' % 2 IR RIEE)

« WDS (Word&Data Processing Station: HAZERHCD)

- IDP(Image Display: Ei§FErIEE)

- NLP(Nihongo Line Printer: HAZES 4 v 7Y v &)

- LP(Line Printer: 54 7'y v# —)

+ IPR(Image Printer: E{RFIREEE)

- VIR(Video Tape Recorder:)

« TV((Moniter) Televition)

- D/A(Degital to Analogue converter:DAZr v/ /N—4)

- RSA (Remote Station Adapter: YE— FAF—a VFPH 7 )

+ CA(Channel Adapter: F 4 2RNT7H 7% —)

+ FS(Frame Synchronizer: 7 Lr— Ly v 7 af A H—)

- VISSR (Visible and Infrared Spin Scan Radiometer: WI#sRoEAHTEH
+ WEFAX (Weather Facsimili)

- HR-FAX (High Resolution Facsimili: EFEEF AX)
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Fig.1.6.1 Schematic diagram of software con-
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Fig.1.6.2 Configuration of ReSOCS subsystem.
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2. General Flow of Image Date Processing

Abstract
Since the operation of GMS and the meteorological data processings were started in April 1978,
many products have been added. On replacing the MSC’s computer system in 1987, overlapping
processes of these products were integrated into one (so called the “Basic Data Processing”).

This consists of pre-processing of image data, VISSR histogram processing and cloud grid data

processing. MSC's products are derived using both raw VISSR data and the results of these three

processings.
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3.1 Image Mapping

Abstract
Mapping (to make each pixel of VISSR image data correspond to longitude and latitude of the

earth) is one of the most important processing for analyzing GMS VISSR image data.

The VISSR misalignment is used at MSC for the mapping. This value changes nominally

according to diurnal change of the internal temperature of the satellite, and this change lowers

the accuracy of the mapping. To prevent this, this value is corrected by the mapping by the

detection earth edge.

The result of this corrections used to supplement the value of misalignment at the observation

of next time or next day and improves the accuracy of the mapping.
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3.2 Calibration

Abstract

VISSR data are used for facsimile pictures production and derivation of metelogical

parameters such as sea surface temperature. cloud amount, cloud motion wind, and soon. Prior

to these processing, VISSR cabration is is necessary. VISSR calibration determines the relation-

ship between brightness level and radition energy

(albedo or temperature) . In addition, the

relationship is used for stretched-VISSR data production.
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Table 1 Stretched VISSR level conversion for temperature

BatreRE (BlS 11— 7 — 5 L EER)

LEVEL TEMP. |LEVEL TEMP. |LEVEL TEMP. |LEVEL TEMP. |LEVEL TEMP. |LEVEL TEMP.
0 349.438 50 315.504 | 100 295.077 | 150 270.531 | 200 237.519 | 250 163.413
1 345.613 51 315.125 | 101 294.633 | 151 269.977 | 201 236.696 | 251 159.246
2 342.456 52 314.745 | 102 294,187 | 152 269.419 | 202 235.863 | 252 154.621
3 339.854 53 314.363 | 103 293.740 | 153 268.859 | 203 235.021 | 253 149.460
4 337.711 54 313.980 | 104 293.291 | 154 268.295 | 204 234.169 | 254 143.676
5 335.945 55 313.596 | 105 292.840 | 155 267.728 | 205 233.307 | 255 137.163
6 334.488 56 313.210 | 106 292.387 | 156 267.157 | 206 232.434
7 333.280 57 312.823 | 107 291.933 | 157 266.583 | 207 231.549
8 332.275 58 312.434 | 108 291.477 | 158 266.006 | 208 230.654
9 331.430 59 312.045 | 109 291.019 | 159 265.426 | 209 229.746

10 330.713 60 311.653 | 110 290.560 | 160 264.842 | 210 228.826
11 330.896 61 311.261 | 111 290.099 | 161 264.255 | 211 227.833
12 329.556 62 310.868 | 112 289.636 | 162 263.664 | 212 226,946
13 329.075 63 310.473 | 113 289.172 | 163 263.069 | 213 225.985
14 328.637 64 310.077 | 114 288.706 | 164 262.471 | 214 225.009
15 328.232 65 309.681 | 115 288.239 | 165 261.869 | 215 224.017
16 327.850 66 309.283 | 116 287.769 | 166 261.264 | 216 223.009
17 327.484 67 308.884 | 117 287.298 | 167 260.654 | 217 221.984
18 327.127 68 308.484 | 118 286.826 | 168 260.041 | 218 220.941
19 326. 777 69 308.084 | 119 286.351 | 169 259.423 | 219 219.878
20 326.430 70 307.682 | 120 285.875 | 170 258.801 | 220 218.796
21 326.084 71 307.279 | 121 285.397 | 171 258.175 | 221 217.692
22 325.737 72 306.876 | 122 284.917 | 172 257.544 | 222 216.567
23 325.388 73 306.472 | 123 284.435 | 173 256.909 | 223 215.418
24 325.038 74 306.066 | 124 283.951 | 174 256.269 | 224 214.245
25 324.685 75 305.660 | 125 283.465 | 175 255.625 | 225 213.046
26 324.331 76 305.253 | 126 282.978 | 176 254.975 | 226 212.820
27 323.973 77 304.844 | 127 282,483 | 177 254.321 | 227 210.565
28 323.614 78 304.435 | 128 281.936 | 178 253.661 | 228 209.280
29 323.2%4 79 304.024 | 129 281.502 | 179 252.996 | 229 207.962
30 322.891 80 303.613 | 130 281.005 | 180 252.325 | 230 206.611
31 322.528 81 303.200 | 131 280.507 | 181 251.649 | 231 205.223
32 322.164 82 302.786 | 132 280.008 | 182 250.967 | 232 204.796
33 321.799 83 302.371 | 133 279.502 | 183 250.279 | 233 202.327
34 321.433 84 301.954 | 134 278.997 | 184 249.585 | 234 200.813
35 321.067 85 301.536 | 135 278,488 | 185 248.885 | 235 199.251
36 320.700 86 301.116 | 136 277.977 | 186 248.178 | 236 197.634
37 320.333 87 300.696 | 137 277.464 | 187 247.464 | 237 195.959
38 319.966 88 300.273 | 138 276.948 | 188 246.744 | 238 194.219
39 319.598 89 299.849 | 139 276.429 | 189 246.017 | 239 192.405
40 319.230 90 299.424 | 140 275.907 | 190 245.283 | 240 190.511
41 318.861 91 298.997 | 141 275.383 | 191 244.542 | 241 188.524
42 318.492 92 298.568 | 142 274.855 | 192 243.794 | 242 186.433
43 318.122 93 298.138 | 143 274.325 | 193 243.037 | 243 184.222
44 317.751 94 297.706 | 144 273.792 | 194 242.274 | 244 181.874
45 317.380 95 297.272 | 145 273.256 | 195 241.502 | 245 179.367
46 317.007 96 296.836 | 146 272.717 | 196 240.722 | 246 176.678
47 316.633 97 296.399 | 147 272.175 | 197 239.934 | 247 173.776
48 316.258 98 295.960 | 148 271.630 | 198 239.138 | 248 170.626
49 315.882 99 295.520 | 149 271082 | 199 238.333 | 249 167.188
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Table 2 Stretched VISSR level conversion for albedo

LEVEL ~ ALBEDO | LEVEL ~ ALBEDO | LEVEL ~ ALBEDO | LEVEL ~ ALBEDO | LEVEL  ALBEDO | LEVEL  ALBEDO
0 0.000000 |11 0.030486 |22 0.121945 |33 0.274376 |44 0.487780 |55 0.762157
1 0.000252 | 12 0.03628L |23 0.133283 |34 0.291257 |45 0.510204 |56 0.790123
2 0.001008 |13 0.042580 |24 0.145125 |35 0.308642 |46 0.533132 |57 0.818594
3 0.002268 |14 0.049383 |25 0.157470 |36 0.326531 |47 0.556563 |58 0.847569
4 0.004031 | 15 0.056689 |26 0.170320 |37 0.344923 |48 0.580499 |59 0, 877047
5 0.006299 |16 0.064500 |27 0.183673 |38 0.363820 |49 0.604938 |60 0.907029
6 0.009070 |17 0.072814 |28 0.197531 |39 0.383220 |50 0.629882 |61 0.937516
7 0.012346 |18 0.081633 |29 0.211892 |40 0.403124 |51 0.655329 |62 0.968506
8 0.016125 |19 0.090955 |30 0.226757 |41 0.423532 |52 0.681280 |63 1.000000
9 0.020408 |20 0.100781 |31 0.242126 |42 0.444444 |53 0.707735

100 0.025195 |21 0.111111 |32 0.258000 |43 0.465860 |54 0.734694
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Fig.5 Variation of temperature equivalent to 120 IR level in calibration table. A and B
are current operational calibration table. C is reproduced calibration table.
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3.3 FAX{ERK

3.3 FAX Image Processing

Abstract

The facsimile image data are produced in several kinds of format useful for meteorological

and oceanographic analysis on the basis of the VISSR image data.

The follwing facsimiles was added and modified at the replacement of MSC computer

system.

The SST-FAX (Sea Surface Temperature facsimile) is produced from VISSR infrared image

data to draw the contour of sea surface temperature. The Sea-ice FAX is produced from VISSR

visible image data and NOAA AVHRR infrared image data to watch the sea-ice in Okhostk sea

and Pohai bay. The archiving FAX archives VISSR image as pictures for meteorological

analysis.

The WEFAX (WEather facsimile) is renamed from LR FAX (Low-Resolution facsimile)
in October 1988. The H.LJ pictuers of WEFAX is modified from sectorized picture to polar-

stereographic picture covering Far East including Japan.
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Table 1 Kind of FAX pictures disseminated from DPC

Kind Type

Name User

Disk | Visible/Infrared Full-disk HR-FAX JMA

High-Resolution Facsimile Map
(HR-FAX)

Visible/Infrared Polar-stereo graphic HR-FAX
Sea Surface Temperature HR-FAX (Mercator) ‘ JMA
Sea [ce HR-FAX (Polar-stereo)

WEather Facsimile (WEFAX)

-——— | Archived HR-FAX DPC
Disk | Four-sectorized WEFAX JMA/GMS
‘ Map Polar-stereo graphic WEFAX JMA/GMS
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3.4 R/KMEIRE

3.4 Satellite-derived Index of precipitation intensity

ABSTRACT

SI (Satellite-derived Index of precipitation intensity) is designed to estimate precipitation

intensity from GMS data.

SI is calculated on every 5km grid and is graded in 16 intensity levels corresponding to

radar echo intensity level. The calculated region consists of 700 X300 grids covering whole of the

Japanese islands.

SI is automatically processed hourly according to the schedule and is disseminated to the

Forecast Devision of JMA within a few minutes after the satellite observations.

Estimation formula of SI is a polynomial equation determined by multiple regression

analysis of GMS data and composite digital radar data. After the latest GMS data are converted

to 5kmX 5km grid value, SI is obtained by substituting the GMS grid data into polynomial

equation which had been obtained by previous multiple regression analysis. Both VIS and IR

channels data are available in the daytime and only IR channel data in the nighttime.
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421277,
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version to LAMBERT projection)
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Table-3.4.1 Relation between SI output level
and precipitation intensity.
* %k * % % denotes no employing level at present.

T
ST PRECIFITATION ST PRECIPITATION a1 i PRECIPITATION
LEVEL INTENSITY LEVEL INTENSTTY LEVEL | TINTENSITY
(mn/hr) (mm/hr ‘ (mu/nr;
0 NG DATA 22 * K K k k 44‘ Kk k kK
1 oo 23 * ok kK K 45? L8.0<  <%.0
2 * ok K ok % 24‘ * ok ok ok ok | 461 * ok k ok k
3 Kk Kk ok 25 12.0< <16, 47 ok ok ok ok
4 * kK kK 26‘ * K ok ok K 48} * ok kK ok
5 0.0< < 1.0 271 Kok K K K 49 s6.0s <buO
6 * % ok ok ok 28 * K ok ok ok 50 * %k K ok k
7 * K ok K kK 29 16.0s <U0 51 * kK K K
8 * ok kK kK 30 ok ok Kk 52 * ok ok ok K
9 L0s < 20 31 XKk K K } 53‘ 6u.0s <800
10 Kk Kk K 32 * ok K Kk 54‘ * K koK ok
11 ok K ok K 33| s <30 551 wwwokx
12 * K ok k Kk 34 * % K K ok 56 * K ok ok k
13 2.0s < 4o 35 * ok % kK 57 80.0s <960
14 * ok kK ok 36‘ * ok ok ok k 58 * kK K K
15 Kk K K K 37 3295 <40 59 K ok ok ok
16 K kK ok | 38‘ * K Kk K 60\ Kk K ok K
17 4og < 89 39‘ LR R ’ 51‘ 96.0=
18 * ok ok kK 40 * %k k ok 62 * kK ok K
19 LR Y 41 0.9 <48.0 ‘ 63 ok kK K
20 * Kk K ok 42 IEEE R ! |
21 8.05 <129 Hi * Kk K K | ‘
|

M

BEF— 73RO LS L~ fbail s, AEF—
Y DEFE. REFEED0.051.0% TH0.01F 125
L0 5100E TOIL AL TH L, FAF—9D
BHE.F200CH 5-10°C £ T20.5°CEBIZHS L0
5240 TD241LV RNV TH 5,

3.2.2 BEAGEFETEFIERILIE (SI estimation)

BET VA2 FORDTBOLEHERIIRAL T,
RKEEERAEH T 5,

AR EfEHMEH L ERLUT (Look Up Table)
T=81F, LUT 7 7 A MK SN T 5, LT 3
BRI MG T A4 OLUTT — 4 % LUT 7 7
ANEANT 5,

REAGHEEFER . 300X 700D FIZE s, #D
P (26.41N,116.40E) . (49. 8 N, 143.37E) . (18.
02N ,127.74E). (38.95N,154.49E) % Upg x + 348
BThs, £L T, 1EF8E Y hOFEREFED VA
FVT =5 EBmI NS, BEFEBL Ty 38
0,563 _ND > 1TV XNV TH 5, Table-3.4.1
CREABEIEB D E L~ L BAKEE = ORISR R
E

3.2.3 i (SI dissemination)
VERY X L7 REKGMEERE ST, LA FOFIETEREH T
—FIEE D,
(1A ~ES 2
REAGEEISRIIE 7 £ HRIZT00, 7 1 > AR
300018 T SR S N5 FIHE TH I RTFHRAT
Housioig "y =y —&M, ERICETIVNEE LW
128, B 72V ARNIZ300. T A 2 ARIET001I7% 5 K
T =Y EIERB LD,
(27— ¥ Ek@
EAGREIEE T — 7 13ER L7 — Y EL % {HFE
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%ETT—9NEEEIND ZEDE L,

(3VECAERK
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T A =7y MIEOEIHAT T HIL L, BT
T4 SR SR SIS,

3.3 BRAGEEISRIER &> X 7 4 (Sl support sys-
tem)

MEKEERMIERXEY 27 413, 7— 5 2.
LUT7 —#{E.LUT 7 — ¥ B %175 ., Fig.3.4.3D
WU 7 o —BEESRCIE 5 T, FNENDME £ FH T
%,

3.3.1 77—~ ZEME (Data accumulation)

F— Y BBAMEBTII, LY —TFT— YL EET—¥
DEBETH. 7 — 5 ORI 2 HRFRE T, JE
KRBT =S I ANED S, &7 — ¥ DRBUE %
BT 5%, BEan7—7 13, RUBOREKEETEH
TERALEIZ VW S 5,

v —%—5—% OIE4E- &K (Radar data compres-
sion and composition)

BWEY> % —Tid, C-ADESS» S oS e &L
— & —4 A b OEKEERA T~ 2 EBFREL TV
3, ZOF—5%, LRTWERLTHE [L—5—
AREK] ERICFEETER 2T,

Bz, v —5Y =91 POBBAIFT - AT 2 —
FL. FMLELRmLT7 7 4 VICBRET %, RIZZ
DEMET — 5 2 AT L TERLE T, 480X2500
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Fig.3.4.3 General flow of SI support system.
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MEKGEBEFERRITERL - BUGUUE T o~ A 1L
TRET -5k, BEISSIZIERELT, 7710
CEESND, 207513, BEOLUTIER A 7 v
TIZHOw SIS,

3.3.2 LUTE&K#E (LUT data calculation by
multi-regression analysis)

WET -5 LERL -8 —T7—9 ¥ RO TELRS
WETL B5N2LUTT—9 % LUTER 77 1L
WIS 5,

FEFSH AT L. B0 — 4 FE8000mLL T
DL — 5 —FAEERN L T 5, LUTREE 7 7 1 LicHg
WManFERE, LUTT— BB TR s 5,

3.3.3 LUT7 — ¥ #E# 415 (LUT data updating)
[k E TR T 2 LUT T -9 D&
HEITS,
LUTF — 9 & S AL T A LUT 7 7 1 L IRdER

F—TNETF =Y Tuy I SHEKENS,
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Fig.3.4.4  SI map using both VIS and IR channels data at 00UTC 6 OCT. 1988.

The area is consists of 300 <700 grids.

Symbols show precipitaion intensity. —:below 2.0mm/hr, =:2.0 to 16.0mm/hr, * ;16.0 to 64. 0
mm/hr, [ ;over 56.0mm/hr.
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Fig.3.4.5 The same as in Fig.3.4.4 except for using only IR channel data.
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Fig.3.4.7 IR image at 00UTS 6 OCT. 1988.
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Fig.3.4.8 Composition map of radar echo intensity at 000UT 6 OCT.1988.
Symbols are the same as Fig.3.4.4 except that composite area consists of 300 X 700 grids.
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3.5 ISCCP#LIE

3.5 ISCCP Data Processing

Abstract

The ISCCP (International Satellite Cloud Climatology Project) began on 1 July 1983 as the
first element of the World Climate Research Program (WCRP) . This project aims to develop
a global data set of calibrated radiances by the international network of operational geos-
tationary and polar orbiting meteorological satellites for climatological research. The GMS

image data are processed at the MSC and provided to the ISCCP on a routine basis.
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27 NThH RRHELS ¥ —12GMSDH 7T — 7 4L
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International Satellite Cloud Climatology Project (ISCCP)
Cloud Parameters For July 1983

These maps display the global distribution of the primary cloud and surface parameters obtained from the
analysis of satellite imaging data from the world's operational weather satellites. averaged over the first month of
ISCCP data collection. July 1983. The visible and infrared images obtained by these satellites are sampled every
three hours and at a spacing of 30 kilometers. In the complete cloud data set, the analysis results are reported for
the whole globe every three hours at a reduced spatial resolution of about 280 kilometers.

248 260 ava 284 286 308 320

Cloud Top Temperature This parameter is determined from the infrared radiances measured by the satellites. It
represents the amount of thermal radiation emitted by the clouds. Together with cloud fraction and surface
temperature. this parameter determines how much thermal radiation is emitted to space by each location on Earth.
The colors represent temperatures in Kelvins from 200-224 K (light blue) to 296-320 K (red).

Fig.4 ISCCP Cloud Parameters for July 1983 by GPC.
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4.1 E{g%EE

4.1 Pre-processing of Image Date

Abstract

Two Kind of pre-processed image data are routinely produced. The earth disc image and the

polar-stereographic image are provided in order to shorten the access time on Image Display
Unit. These data are treated as “Image Data Set” of Relational Date Base (RDB) , so that

large amount of image data can be searched and handled easily.

The pre-processed image data files are commonly used by the successive processings : derivation

of cloud motion winds, manual process of satellite cloud information chart, analysis of tropical

cyclone, editing of image movie on VTR and extraction of landmark.

1 [FL®IC
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BRI 6 E v b, FADB S E Y b o BEK
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Fig.l File format of the disk image pre-
processed data.
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Fig.2 Composition of the original-image data in disk image pre-processed data file.
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Table 2 Number of pixels and lines of the polar-

steleographic projected image data file.

‘ Number of pixel (X) | 2800
Size — ‘ —
| Number of line (Y) 1660
| o i
NSI 3
Number of [ —
sub-frame NSJ | 415

82—



FiiERE (RIS 11— 7 — & ALEHR)

EE

IngE—iE. 1979 © EifR#EM, GMS> 2 7 L&k
&, Ty NERIREFZO2), AREEC ¥ -1
iRd FREI—-2), 15,

M, SfERHE. RHERE. 1979 : FAXE[R T
— ¥ DIER, GMSY 27 LB ERE., 77— 5 LEEEEE
W(FO 1), JREE Y v —HiTHs FBHSI—
1), 77—92.



s (BBIS 11— 7 — 5 L)

4.2 [RETHENIE

4.2 Cloud Motion Wind

Abstract

Cloud motion winds are derived four times per day,00UT.06UT.12UT and 18UT at the
Meteorological Satellite Center (MSC) .

Two types of cloud motion winds are derived at MSC. One is cumulus level or low
level cloud motion wind which is derived through automatical process, and another is cirrus level
or high-level cloud motion wind which is derived through combined processes : automatical
process and man-machine interactive process. In the automatical process, the cloud height
information is used for selection of suitable target cloud to be tracked. The tracking is perfor-
med by a pattern matching technique. In the manual process, an operator selects and tracks
suitable targets on an animated movie loop of image display unit.

Both types of winds are assigned to certain levels and quality checked manually and
automatically. The extracted winds are coded into WMO formats (SATOB) and transmitted to
the Forecast Department of JMA via ADESS within three hours after VISSR observation. These

winds are used as the initial data for numerical weather prediction and also used as the basic

data for typhoon analysis, and are transmitted to world-wide users via GTS.

The details of the current cloud motion wind derivation system at MSC are described

in this article.

1 ELseic

EGHEALER L. LR REE S —EORERME TR
BLEBEREROT, NETEELDEELBIFL, #
DBEEARDH LI LIZEVENRY b L (EBRBER 7

ML) FEHTASZEAHAELTWS, 2402k,

A iR A S EEER T — 7 OE S LA O
BTET -y WEHSN, BETROVIEAES L TO
FIFOM, EREAZOBEOHEEIZLFIHEAN TS,
HEBEL > ¥ —TlE, 1987 4 ALK TEE - L
EREAEEHL . HREFIIF -y 2REL T, 4
BN R34, 50 N~50 S, 90 E~170 WO #
EEZZ10EDEETH 2, BHEO TERORELIZILA]
g, UM RN ERAERT 5, 49131 H
2 HIDALER T H - 723, 198745 3 HOETHR EHR )

S1HAEOUEATT>T0W 5, Figliz, S%EE¢
LY — I A BETENEY A7 A0 S RT, A
N7 RVOEHCE, KX ST THBEY =2 T
D2 DD FEMH A,

HEpZZ, BOFNARET L ML —HE (HE®
HERY) ORR, A 2 TAEETEHBNCTD
LOTHD, L —FEOEERE, —TOBRERIC
BIROEREFEMAARTEL T E, ZOREHLE %2
LE L —EDFEBEMNIZEAN Y bV EHIZEL 2EN
FIET 20 E»OHE L RIMEGEZHOTITS 2 L1
Y, BERTEEHARETALOTH S (HEEET
H)o b=V EOBHNI, BEEHERIZE > TER
SN ERRESDEAOEESAOEHRE L L 12L T
—EORHEMBOBIER - OMTHAMRBEIZ L2147
—L Wy F LI AETO LI I DBEIEERD S L

K& B Takashi OHSHIMA



Btk RIS 11— 7 — 5 ALEHR)

Low-level Wind High-level Wind

Objective Target [ : ! | Objective Target .- Automatical process
Cloud Selection : i | Cloud Selection .

. Manual process

Matching & ; E Matching &
Wind Vector P Wind Vector
Derivation : ; Derivation

Objective Quality
Control

Cloud Wind &

: Man-machine - Movie Image
Jateractive .
D
Cloud Wind

£ loud Tracking

Objective Quality
Control

41 Cloud Wind &
ADESS . ‘ (Tv)

Mar-machine

_ i . Movie Image
Interactive ~——1
Quaiity Contrpl Tgi

‘ GD
= Cloud Wind &
sonde Radiosonde
Wind Dissemination
ADESS Archiving
SATOB Report Archival //
b Wind Vect

Comparison of
Cloud Motion Wind
with Radiosonde

0
Map /?

NWP : Numerical Weather Prediction

Fig. 1 Process Flow of Cloud Wind Derivation System in MSC.
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Fig. 2 Selection of VISSR image which is used to derive cloud motion winds at 00UT.
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Table

Btk (RBAls 11— 7 — 7 JLER)

1

Parameter for histogram analysis to select target cloud automatically.

(a) Parameters determined from the feature of histogram on infra-red brightness.

(

Parameter Definition Comment.
Temperature at X% of total frequencies from the | X, Y and Z are given as
TBBm lowest temperature. preset values, i.e
Temperature at Y% of total frequencies from the | initial parameters.
1BBmax highest temperature,
Temperature at Z% of total frequencies from
181 TIMiow toward temperature,
Cloud amount which is percentage of cloud higher
Cams than TLMame.
b) Threshold values and values for calculation of the parameters shown in (a).
Parameter } Meaning Low-level High-level
PLMiow | Pressure at lower limit. 950mb 450mb/500nb
Temperature converted from PLMLow by vertical
TIMLow temperature profile (VIP) or clear sky radiance — —
data.
Boundary pressure level between mid-level and
Pl o | low-level. N -
TiMm:a Temperature converted from PLMm,a by VTP. - — —
PLMnion | Pressure at upper limit. " 600mb/650mb | 150mb/Trop. |
TiMnign Temperature converted frOm‘EIM;T;h by VTP. — —
ﬁiﬁ;mt Pressure at lower limitiggguéalculating cloud ]
Jmount 850mb 450mb/500mb
TLMam: Temperature converted from PLMam: by VTP, B - ‘ -
X | Percentage of total number of pixels for 0.1%
Y determination of TBBmin, TBBmax and TBBiow 99. 9%
7 each (X +Y < 100%). 1. 0%
T Limitation of thickness of Lhé'target cloud 2.0C 2.0C
Te Cdayer (0.0C < i o< Ta). 35.0C 60.0°C
Crin Limitation of cloud amount of the target cloud 1. 0% 5. 0%
| Cra layer (0.0% < Cmin S Coax < 100.0%). | 100.0% | 99.0%
c) Other parameters,
Parameter Meaning ‘ Value
No XNp Histogram area ( lines X pixels ) ‘ 32 X 32
to Threshold parameter of zenith angle of satellite | 60°
So Threshold paré&éter of zenith angle of sun I 85°
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@ : Number of processing sequence to derive wind (Vec).

Fig.5 Double matching scheme between

image B and image C.
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Vs ' Vo Vl
V ae Vc 4
V. : Coarse matching to derive V ac.

V2 : Fine matching to derive Vsc.

Vio = -VecXti/te
: Predicted vector to derive V as.

Vs : Fine matching to derive V as.

t: : Time interval of VISSR observation between
image A and image B.

t : Time interval of VISSR observation between
image B and image C.

Fig.6 Three steps (2 and 1) matching scheme
from three images. Instead of the coarse match-
ing to derive V,z, the predicted vector (Vs,) is
used.
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6] . Cloud motion wind to be checked
Ci1~C4 Center location of each bastc area.
RI~R4 [listance between wind vector and Cl ~ C4.

| | © Small area (A @/2XA A/2) 1s 1/4 Basic area.

: Basic area (A ¢ XA i) 1s devided from full

earth disc coverage

: This area 15 used to calculate average wind
speed and direction in the vicinity of the

objective wind to be checked.

Fig.7 The area used to calculate average
wind speed and direction in the vicinity of the
objective wind to be checked.
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Fig. 8 Conception of comparison between
cloud motion wind and numerical predicted
wind.
> 1 Grid point of numerical predicted wind.
O : Numerical predicted wind to be used to
calculate average wind field.
@ : Cloud motion wind to be checked.
may - Limit  of distance between cloud
motion wind and numerical predicted
wind.
a;:Distance between cloud motion wind
and numerical predicted wind.
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Fig.9 The animation of three time-sequential images displayed on TV-display of
Image Display Unit.

Fig.10 The derived winds displayed on the Graphic Display.
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Fig.11 The cloud motion winds derived at 00UT, November 4, 1988.
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Table 3 Results of comparison between the winds from satellite cloud motion and the
radiosonde observation (GMS/JMA,GOES/US.A.and METEOSAT/ESA) .

No. of | Mean Vector Diff. | Speed Difference (M/S) | Direction Diff. (Deg)
Compared | Speed | of | Abs. RS, Alg. Abs. RS, Alg. Abs. RS,
Data Sat-wind | Mean Mean | Mean Mean | Mean

(High level)
GMS 875 20.3 8.9 10.8 -0.6 5.8 8.0 -4.5 20.4 31.0
SUMMER 5 GOES 147 13.4 6.1 1.3 0.6 4.2 5.4 2.4 | 23.2 | 39.6
MET. 745 18.5 8.8 10.7 | 4.1 6.4 8.5 | 2.3 17.9 | 27.8
_‘GMS—}_W 905 | 9.8 | 123 L1 | 69| 97| 37| 178 | 2.1
WINTER { GOES — — — — — — — — — —
MET. 1344 21.6 9.7 1.5 | -4.5 7.0 9.2 | -2.3 16.1 24.5

(Low level)
GMS 367 6.5 3.0 3.5 0.0 1.9 2.5 -3.5 25.1 38.8
SUMMER { GOES 156 7.9 4.4 5.0 -0.8 3.0 3.7 3.6 23.8 31.5
MET. 313 10.2 4.8 5.7 0.8 2.9 3.7 1.4 20. 8 29.8
%‘ J GMS 615 8.7 3.8 4.5 -0.5 2.4 3.0 -0.2 23.1 37.6
WINTER < GOES — — — — — — — — = —
[MET. 393 10.3 5.1 J 6.1 0.0 3.3 4.3 -1.7 | 21.2 31.8

SUMMER : 1986 July 1-31

WINTER : 1987 Jan., 15 - Feb. 13

M/S) HIGH LEVEL WINDS M/S) LOW LEVEL WINDS

40 — v . 20

35 e -

SATELLITE MEAN WINDS SPEED
30 ST R e 15
\/\wﬁ MEAN WINDS SPEED ~_|

10 k FRR [RE ST .. S SO NN SO S ~ e i

5 Mean difference (Vsat, ﬂ/rawin) ' :

Mean difference QVsat_. ~Vrawin)
0 0 E l » : ‘ ; S

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Fig.12 Results of comparison between satellite wind and radiosonde wind in 1988.
Vector differences are shown.
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4.3 Typhoon Information

Abstract
Three infomations of tropical cyclone are exstracted from GMS imageries by using man-
machine interactive processing in MSC computer system. First is center information with the
center position, movement and accuracy, second is intensity information with CI number and size
of cloud system, and last is cloud parameter of tropical cyclone corresponding to the gale force
area (wind speed more than 30 knot) and the storm force area (wind speed more than 50 knot).
The informations corresponding to center and intensity of tropicasl cyclone are reported by
SAREP(WMO international codes FM85-1X)on GTS.The cloud parameters of tropical cyclone

are reported to JMA forcast division via facsimile telegraph.

1. Bry-HE BT,

B IS 3. BEESR) 5. TD(Tropical 2. 2L 2 LNHEEREE

Depression) &AL EHRESE (UTER LB

T3) OFLAIEL & UEEICHET 2 1EREHE L. B RN THER T 2 B{HRAEEEE % Photod. 3. 11T
ERRFEHRA (FMB5-IX HEKRER EF AR T, FAFEEIX. ERFTEE (Image Display unit:
. AFSAREP 59 %) TEHN-EAOKREZEA IDP), MfZ~## (Graphic Display unit:GD)
WEHT 2 L EBERE LTV, 270 BERORRSE. FUANEBTHA SN TH S, ANEBIIE, HE
SEEROME BT 21HR (BRAZE T A—2) &l F¥—R—F., 7ar5L77>v7v 3> %—(PFK)
HLUARIT TR THRENBIRT 2, 205 DEHRIL. BIUBFUMBHY | BFE (v —%) &, %
BE{HALFEEE (Image processing Console:IPC) % H NENDATIEE D S SEBENB OB FIEIZE W
Wy e vy URERAULIBIL L o THETa R B, B

RIS M 2 EBLE 2 LTINS, Extraction of Intensity Extraction of
DL B R AL Center Information Estination Cloud Paraneter
@FEEHEEME \
@SAREP{EsiLE \X‘ o
@ERZE S5 A — 5 HHNLE SAREP \ \
GBHNE T 7 4 MEEELE \W T J
©¥FMELE S ——
IS OEMIT ., POAEE R AEE 2 £ > File Herge [CADESS/GTS |

CTAEBNIES ) - L mEHETNEY X 2 T
LEBNE 7 L — 7T RUOBRE/ ST A — 5 i EHA0 Fig.4.3.1 Processing Flow for tropical
HIZXKSENEF SN D, Figd. 3. LLZEFLBOTHN cyclone analysis

A#BEz  Hiroyuki KOBA
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Photo4.3.1 Image Processing Console
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Fig.4.3.2 File Interface for Processing of
Typhoon Center Analysis
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Fig.4.3.3 File Interface for Processing of
Typhoon Intensity Analysis
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Table 4.3.1 {2 SAREP fEE{ X 7> % 7= ¥, SAREP
., BEOME, WS (EE 2721 TD) 3 & BRI
ZIDFAEEIZ & - THEEBROBE LREAVED S
N, FULFIIZEXTEMVNRT ST 5, SAREP
I ZOBEBXFEMFICFRINREESN S, SAREP
DEMSEEZ] % Table 4.3.2 12T, BUEEZ13, BHIEy
ZIEEROBEHIZL > TERD, F-EEOEED
BEORMEIEMZ, GROMELFHRETREOER
EERFEAIRS R Sz O L TR s A, BB, BE
2 3AE TORBIDWTIT G, BEZIC LD ERE
HipsHsE 2 IS REE s . » o NIL L FE &
70,
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of Dissenination I

IY /D ‘ Contents Interval | Region
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o moan ‘omer
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Mg to 0%

\ 1 - Hourly* [mmltyof Jopan
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T ‘ Center 3-tourly | 1Rt (MR
Dmestic  ————
‘ il Iy 0
7 |5ty | g
TPPHl Center & Intensity -
| ~ - Bourlp™ | 1005 to 180

+ 1 W special chservation *#  Cnly one serified by WA
TD: Tropieal Depression T+ Tropical Stom strength or more

Table 4.3.1 Observation of Tropical
Cyclone and Dissemination of SAREP
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Mnber of | header Observation Time
Tropical | of ! B p
Oyelone* | SAREP 00,06, 1218 UTC | 03,0915, 21 UIT 1 s iv bxcent left
.
UTPPU20, 40 - within 30 minute within 30 mnute within 30 mnute
1 eyelone  f—n —_— - - - T —
[TPB2L, 41 [ mithin 50 minute |
-t | — - — b o —
! lwithin 30 mnute | uthin 0 moste  within 30 mute
LTPPW20, 40 | ( Both i the Ist } ( Both )
2 cyclones | within 30 minute
b the 2nd )
TPPW21. 41 within 60 minute |
[ Both ) L
within 30 mnute ‘ within 30 minute  within 30 minute
| I fthe Ist &ond ) | { the Ist ) | tthe Ist & 2nd )
TPPW20, 40 i within 50 mnute !
within 50 minute ' ( the 2nd 1 within 30 minute
Y0 the 3ed ) within 70 mnute '+ the 3rd
3 evelones j ( the 3nd o

Featan 60 mnute

TPl 43 \ £ the Ist)
Putthin 120 minute
ithe 2nd & 3rd )

|
— . S -
|
|
I

* At most three tropical cyelones are observed.

Table4.3.2 Time Schedule of SAREP Report
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RE2 RORELEED LU,
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CDODFRE L Wi B &
AXMEE DK & 5
HLhs, BROEZS 27 L05MZ b 5 KRS T
DHEAFOMREIN ETOHE, 7, M. o4 HE

EAEITHOE
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| SAREP VISSR
i AccumulatedJ {mage
Data | Data
L | N / L Set
\V,/ J
\
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N
Pﬁrameler J EXTRACTION
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1
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S

Image Processing Console

Fig.4.3.5 File Interface for Processing of
Typhoon Parameter Extraction
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4.4

E T A ENEDERL

4.4 VTR Loop Movie

ABSTRACT
Sequestial cloud images are recorded periodically to video tape for archiving and ne-

phanalysis. Three kinds of hourly IR images are recorded in video tapes:full disk image, partial

enlargement of full disk image in northern hemisphere and polar-stereographic image in

northern hemisphere.

Analyst can watch cloud image animation repeatedly for neph-analysis by replaying video

tape.

Cloud images copied in cassette tape from archiving video tape are used widely for long

range forecast and research.

1. BM

EFABNEIL, BEBEGY C T A T — 7 IR
L. RFELTW3LDOTHS, ETHENEIIEST 2
L BEOEEOHEOEE G Y, s L
THLZIENHEL, 2o, ERTESOXEY
Bz, EHTFHEO T ICBEEORK - #ED
P, —ROFE - WIFEL . BLLAFBENLT L2,

2 ERTHETHT—TNIELE

E7 4 EEFIRECIL L, TR T4 T —7
FRERETA T -T2 EENER I T B,
(Table-4.4.1)

BEMTH 74 7 — 715, BIESRMITRER., ZH
RIHFRAINE, EMNEFORER - L TR s
by EFA T =7 1 EOEMRIL, 27 AT, B
DA BRIk, R EEE S BIR dLEEK) 2 RE
$HE X AL TV B,

RERCETA 7 —715, #HE - IIRFIERTES
Fo, B -BELTLALDT, EFA ALy b
F—FIEETAOVAY —F —FIIh A, EF A
T—7 1 &EOIGEEERIL. 2 7 AT, BERFORI LK

B, RO SERE S IR GEEED | RS E—
— AT L ABESRERE S LT 5,

Ty ORARARIL, T
WS ThHbH,

1t 3EEEOBERTH L,

~ RIFAH1987F11A

ForEUL 19895 1 A 5 HELEIV £ERiE R

¥ideo tape for roatine snalysis Video tape for archiving
|
supporting data of neph-aralysis ‘ archiving master tape
Use as clouc lmage ammation ‘
archiving redundant tape
Juantity 2 months per 1 tape volume 2 months per 1 tape volume
Image IR full disk 1mage IR full disk 1mage
Kind IR partial enlargement of full IR partial enlargement of full
aisk 1mage 1n ortoern hemisphere |  disk image in northern
| hemispnere
IR polar stereographic 1mage
1n northern hemlsphere
hourly hourly
recorded
1mage IR full disxk 1mage had been recoded IR full disk 1mage haa been
1eterval 3 nourly 1mage unt1l 1989 JAN. 5 | recorded 3 hourly Lmage until
“g8g JAN. 5
arcniving ‘
Period 1987 NOV. ~ ‘ 1987 NOV. ~
Table 4.4.1 List of video tapes

MILES Tokuei UCHIYAMA
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3. IEFHE

E 7t EEER - BANE 7 o — 4Figd 4 1I T
¥,

3.1 7 ABEEERLE (Video tape recording)
FLwiI, EF AT — 78R T S o DEERE(F

%Técu@f*Vtvk#6?§%”Wﬂ¢“UC
(Mass Memory Controller) [ZEERIL | HIff - il

Inage Data

Fig.4.4.1 General flow of Video tape recording
and replaying

— & JLFRER)

ZENEDOE L, 35 I CEERFF A EIGROBIHAL
. BREH O BRI 2415,

fT’?J(*ZLf Mfgit. IOA (Input Output Adaptor)
ZERHL T, FM (Frame Memory) (Z—HF&H 241,
VTREBOSFERHE - L->T1 (> FET7+7—7
CEREI XA, 1 (o FET AT —7 2k, WIS
CTRLA (Y a3 —F) BEIRF LT D Fh
£ TICERE X AL EREFD T R AURD T R L A
S MERERE L T

—[ELZERR S LD BRE B R IL 2 ~ L ERADT
[FRE « SR A TR 2] £ TH DR T, ~'4Ku‘>t7‘
F T — 7 ICEEEOE GRS ERE S A S0, 2 7 9]
14402 ~) ORBERELEL S L OMEID, Z0T40
DEGOFREFIGET B L AHHRD LI T 05,

SRE A2, RO 2FEEN D S,

1)55 AP S5 i

g —fe, 11> FEF4HT =702 3~ J8kE
T4, BEAVTRY 2KEGR, 2ESoE G LF
B LB — 7 2 7L AL B L OSRERTEH VTR Y
SEE&RY . JOHETHE I A,
(2) NSRRI

Figd. 4.2, 28 & Ao d, BifR—HKx,. 11> FE
FATF =72 :ﬁwﬁﬁiém\%%@@ﬁw&w
IVERET A, BIT2HRHEOEE L, O TFE s 3l
DIRT, ZUrs, BT TR B EN R 3 (2 3 (a]
SEEINTOA I LIIAL, BREGEEM LD R
FRET AW, BB L L THET A, BRKEROE
AR L TR T (T 2729 TH5, (ROEE
(ERCIRE 2, BTEIOREEGO 3 2 v Ha SRR S
ETEEL T

TV TR 2ERE (R (JEF50) (1. FRTE

1

FORBIER - L TEITFRHOEEGAE® E L TH
DIRLFEET A0, ZONETHRE IS,
RILIW EM T LREOERIL 2 37T ORE .

T T T T T
L‘h !u“h“r, L BT T | n“r. W T nlnn r,‘r,L T TMT,‘IN}I, o
|~7 period of latest 72 hours period of latest 72 hours ‘» period of ——
latest 72 hours
T [ T ] —[
RIS Tl T T Do Tl Ta| To| Ta| ta| Ta| Tw ! TajTa| & T T | T l Ta| T | T T T | Tor| T | T

"— period of latest 72 hours

‘._. pertad of latest T2 howrs - [ period of latest 72 bour — |

Fig.4.4.2 A method of video tape recording for routine analysis.
Example shows the recording time of T, (upper) and of

Ty, (lower) 2 hours after Tk.
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BRsTO L0, REFMHERY L THHT 2 %,

3.2 FANEE (Video tape replaying)

SR X AL VTRIS, HAEAHIES 2 Z 21280 F
TEHARI O B (R A ) KLERTT A Z T2,
HCHRTHIV TR &EE S EIR 0K (1. B8
TREATER (E R A5 E W WSRO L
BEpl L L TR X4LA oo, TR0 M v Sk B £
MORLTHEHET A Z L TE5,
HBERMOBEG L. 22010 o< (HEOMIE
B{RT KL AZRD DI, REEERT FL A0S S
MOIELHER D) PEDELE (FERMET L
Ao TT Ry 2L TOEE 1 B9 480 K UHE
TAEB) AFEL T, BEAHETE 2,

4. ERKE

AT Y 2—1
R R R E T A T =7 O - B A
Yo — LB X 1S, FALE 0 QLEBEGET) A
Fig.4.4.312%%,

(GMT)
00 —
03
—{ ¢ Recording video tape for routine analysis
< Repiaying video tape for routine analysis
06 —
! & Recording video tape for routine analysis
< Replaying video tape for routine analysis
09 -
— ¢ Recording viceo tape for routine analysis
«— Replaying video tape for routine analysis
12 4
—  « Exchanging video tape for routine analysis iato for archiving
& Recording video tape for archiving
15—
— ¢ Recording video tape for archiving
— Exchanging video tape for archiving into for rcutine analysis
— ¢ Recording video tape for routlne analysls
— Replaying video tape for routine analysis
18 —
21
—{ ¢ Recording video tape for routine analysis
< Replaying video tape for routine analysis

Fig.4.4.3 Time schedule of Video tape record-

ing and replaying.

AT BN = 7 4 7 — 7 DIERE—H 5 BT 4L,

BAfARE %013, 05:00UT.07:10UT,11:00UT,17:00UT,23:
00UTTH %,
RIFHENE &7 A4 7 — 7 DIER L —H 2 [T 4L, B
BRFZIE . 13:30U T 16:00UT. T %, ALFR % 2 [O]i2 45
BTBIARIOE, HBERT—5 1y s OHEERILET
UFHILFEBEL Than o, ¥ a 7TOEBESZ &
LEREEGROREEF T2 TH D,

BT S (RERH O E 74 7 — 7 15 13:00UT.16:30
UTiZZ 0 ZFNT — 7 DT Z(THiL5,

AT E 74 7 — 7 EE1:05:30UT,07:30UT. 11
30UT17:30UT.23:30UTThH . v v 79 1 LD
BRI TR O ATT2FME B A I T x 4 &
IR H T Db,

(2)F — 7 V) 54

BT MR E E 74 7 — 715, 2 7 ABO#HK
HuloIZH L LT —7 1285 ivs, FDke, 7—
7ixh S UoWH AT BRED FTREAKEELZ H

BT,
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5.1 BEAXEX NI LER

5.1 VISSR histogram data

Abstract
VISSR histogram data. which consists of one-dimensional histogram of IR or VIS radiance,

is the primary earth-located VISSR date. The processed area is from 60'N to 60°S and from 80°
E to 160°W. VISSR image in the processed area is divided into 230,400 (480x480) segments with

the regular intervals of (.25°1atitude and 0.25longitude. The maximum level, the minimum level

and each pixel between the minimum and maximum level are calculated at each segment. The

480 histograms of the same latitude are ordered from west to east and the same latitudinal

histograms are ordered from north to south.

1. FLoic

f“fg‘.ﬁi@ 7 — ¥ &N NRENZRYTD | & X
BFEOE A 77 L58FL 20k, BEOT— 5L
FETIE— RIS FED—DTh 2, ZOEO/NXED
KYIDHiziz, —ED T A L E 7 LR TK
Vi ke, BREERTXYIZHENH S, BEHEDOS
HTER L 728 2 N 775 A GBRIC BEEME T LS
DT, —~EIDEIREAN ST LT =9 %2(FoTH
LEZDEANT T LML METIFEERENT
Brr2fl&E0H5,

GMSOE(R T — B TIZ 198TE2HETIEI IO
k2% AN AL T, FAOBEAKRHEE A b
75 L (L#ES0. 5 ~Rf849 5/ . IR0 SE~FRR
170 5 DM FE S #ERE 1 X 1 EOXE XY -
f2bD) ERAEERE AL 7T LA (EE60E ~FEEE60
RS0 ~PHEE 1607 ) &35 & R RE0. 25X 0. 25/
DOXENZEY) 572 b D) D @Y DELEDEERL To
ta% ww33ﬂwﬁﬁﬁ>x%A@E%‘#f

CHIEOL AT T AZERRT ZEARE A b
77A&N—ZLbPEQHWEL f%wtxr7
T LGB T 2 U A RAREALRE R 7T Liz—Tlk
U7, FIlFIZ, AIEOEARE R 77 A LR LEL
HEE TR E %%Ltogﬁtx%735§ﬁﬁfé

“+

EiffR X, FR7550000, 0300, 0600, 0900, 1200, 1500,
1800, 2100UT &> & v, 7] & %0000, 0300, 0600,
0900, 2100UTO LD TH L,

2. BERER NI S LDIERFE

HEAC AN 7 LA2(ERT 512572 D RD 4 Aihsks
mﬁﬁﬁﬂfup %*HLE%@%E<?%:L
BT =9 AL LOEKRT -y LK< &
SRLIE, BEIRTORENER THL L,
LCEMIAET -y —HBDiFs & %241
FTIEThD, TITHERE RN T LDERFIE
ZOWT, IO 4L ST 2,
O o 54

EERE A 75 A THRS DX E 2480 X 480T, HEHE
BHTRS 2 N EHEF A HIT481 X481 L IEE 2 A A
HKThHs, ZOH, ZHoDEELBRERED ik
T - Oix, STEBELEE» D + X TRHEN L —
FOEIZERED 280, FITEARAEAN7I4D
FRTIE, ¥ T AR THEREE S EEORTFAD 7
1o HEELE 7L ESEKRD T, RIZENS 25
FEAEZ . (Takahashi, Kato,1980) TINTEL THEREE
0.23EHEDEFANDT A > HFESLE 7L ES KD
LEBEOHEE Lo ThA, ZHIZE D, EIEER
B R2000 0 1 IZERE S N T B, D

%2 AFE1T Hideyuki SASAKI
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ORI % 2013, BHEREEROBETH D H5
FEREASHR & DE RN T0.57 4 >, 0.5 7L lL
TEFBisNTHEO, EHEEELLZRHEEZ S
N2, EANZITLOUHLEBOBMELAM 1127
El

@F =& 44 XOHE/

F=H 4 ZDHENMIOOLTIE, HErDERANT T
LADEEATEREIIT A ZETHILLTWS, 2D
IKEOE R 77 Lld, SETF THRIHZ56, Al
64D T N T DREROBERBARMT 20T, &KX
B & N5 BROKRIERAD S REWH £ TOEFR
HERMNT AL TS, Z5LTC, 1KEOEA MY
T LIIEE L REHAOE L ES . RIERHA. kel
Fe2BBEROSEFR L, REWH. REkFEAETO
EFERRTHEE STV 5,

Q& T R
BERC AN 7 LEEBEEREDT -9 THHDT,

PIXEL

Fig.l1 Schematic View of a 0.25°Xx0.25°
Latitude/Longitude Segment on VISSR Image
Data.One Box Closed by Dashed Line Corre-
sponds to a Pixel.A Histogram is Made by the
Shaded Pixels. The Thick Line Shows the Geo-
graphic Latitude and Longitude with 0.25°Inter-
val.The Thin Line Shows the Interpolated
Boundary of the Segment.
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FIIXEOREIZ Lo THRL S, D0 [A—EEH
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DU THFRETDAF v+> 54 > DOIEEHNSEET
7 SPERATREDEREF L > T B, 2D L H1ZL T,
EARE AN 7403 2 TEEEFOWRIKED LD
P S EAL AR, RIZ I NAEEEE L S @il
HEIICLT, BRELEEYIEL TV, $£72, (F
BEOBAOE A7 7 LOWRVESHIZITZ 5 L5127,
Ty ANDET Oy I BEEREOERII Y S
REOE A 77 LDOEA—IFEL THENL TH 5,
@t > H—DEHIL

AT — 734l HAEHOGSIT OS2,
SIS —DODE RN TLEELZOIZIEF v
AVHEOEREALETH S, BEDTHOERLE A
7S LERTIZ, Fr 3L 10T —7 0L 2HUEEC
L7z EHAEATT > T 5, %- 113119884 2 H22H D]
HOFr V7L —var7—707T, AfHOKEHEO
~63IRT B F v AL 1~ 4 DREEDHEETRL 7
LOThb, ZZTHREPUOBEEFIZED = F
¥ 2L 1 TE34, Fv > 702 TIE34, x> 2L
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Takahashi. T. and Kato,K, 1980 : The Simplified
Mapping Equation of VISSR Image Data from the
Geostationary Meteorological Satellite (GMS) .
Meteorological Satellite Center Technical Note
No.l, 13-19.
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Table1 (a)Calibration Tables of VIS Sensors
(CH.1~CH.4) on February 22 in 1988.CH.1 is

Used as the Basis to Make VIS Histogram.
I

COUNT LEVEL |~ CH.1 cH.2 Ch3 | CHd |
0 0.00000 | 0.00000 | 0.00000  0.00000 |
1 0.00000 | 0.00035 | 0.00032 | 0.00000 |
2 0.00083 | 0.00142 | 0.00127 | 0.00062
3 0.00217 | 0.00297 | 0.00267 | 0.00182
4 0.00402 | 0.00504 | 0.00451 | 0.00353
5 0.00638 | 0.00761 | 0.00681 | 0.00573 |
6 0.00925 | 0.01070 | 0.00855 | 0.00844 |
7 0.01263 | 0.01428 | 0.01275 | 0.0L165
8 0.01652 | 0.01838 | 0.01641 | 0.01536
9 0.02092 | 0.02298 | 0.02053 | 0.01957
10 0.02583 | 0.02809 | 0.02510 | 0.02429
11 0.03125 | 0.0371 | 0.03013 | 0.02080 |
12 0.03717 | 0.03983 | 0.03560 | 0.03522
13 0.04361 | 0.04646 | 0.04152 | 0.04144 |
14 0.050% | 0.05%0  0.04789 | 0.04816 |
15 0.05801 | 0.06125 | 0.05471 | 0.05538 |
16 0.06598 | 0.06940 | 0.06198 | 0.063L1
17 0.07445 | 0.07806 | 0.06969 | 0.07133 |
18 0.08344 | 0.08723 | 0.07786 | 0.08006
19 0.09293 | 0.096%0 | 0.08648 | 0.08%29 |
20 0.10204 | 0.10709 | 0.09554 | 0.09902
21 0.11345 | 0.11778  0.10506 . 0.10926
22 0.1447 | 0.12897 | 0.11502 | 0.11999 |
2 0.13601 | 0.14068 | 0.12543 | 0.13123 |
2 0.14805 | 0.15289 | 0.13630 | 0.14296 |
2% 0.16060  0.1651 | 0.14762 | 0.15520
L% 0.17366 | 0.17883 . 0.15042 | 0.16794 |
o 0.18723 | 0.1957 | 0.17066 | 0.18119
P 0.20131 | 0.20681 , 0.18435 | 0.1943
L 0.215%0 | 0.22155 | 0.1978 | 0.20918 |
couw LEVEL“ ol o2 | o3| oona
Lo C0.23100 | 0.23681 | 0.21107 | 0.22392
31 D0.24661 | 0.25257 | 0.22511  0.23917 |
3 | 0.26273 | 0.26834 | 0.23960 | 0.25492 '
33 | 0.279% | 0.28%2 | 0.25453 | 0.27118 |
7 0.29649 | 0.30290 | 0.26992 | 0.28793 |
3 0.31414 | 0.32069  0.285T5  0.30519 |
36 0.33230 | 0.33899 | 0.30204 | 0.32295
37 0.35097 | 0.35780 . 0.31877 | 0.34121 |
38 0.37014 | 0.37711 | 0.33595 | 0.35997
39 | 0.38383 | 0.39693  0.353%8 | 0.37923
40 0.41002 | 0.41726 | 0.37166 | 0.39899
a1 0.43073 | 0.43809 | 0.39019 | 0.419%6
@ 045194 | 0.4543 | 0.40919 | 0.44003 |
43 0.47367 | 0.48128 | 0.42865 | 0.46130 |
4 0.49590 | 0.50364 | 0.448%6 | 0.48307
45 0.51864 | 0.52650 | 0.46892 | 0.5053
46 0.54189 | 0.54987 | 0.48973 | 0.52812
a1 0.56566  0.57375 | 0.51098 | 0.55139 |
48 0.58993 | 0.508l4 | 0.5369 | 0.5T517
49 0.61471 | 0.62303 | 0.5548¢ | 0.59945 |
50 0.64000 | 0.64843 | 0.57744 | 0.62423 |
51 066580 | 0.67434 | 0.60050  0.64951 |
52 0.69211 1 0.70075 | 0.62400 | 0.67530 |
53 0.7183 | 0.72767 | 0.64795 | 0.70I58 |
I 0.74626 | 0.75510 | 0.67235 | 0.72837 |
| % 0.77410 | 0.78304 | 0.69720 | 0.75566 |
- 0.80244 | 0.81148 | 0.72250 | 0.78345 |
51 0.83130 | 0.84043 | 0.74825 | 0.8LIT5 |
LS8 0.86067 | 0.86989 | 0.77445 | 0.84054 |
59 0.89055 | 0.89986 | 0.80112 | 0.86984
60 0.92003 | 0.93033 | 0.82824 | 0.89964 |
61 0.9518 | 0.96131 | 0.85582 | 0.92994
62 0.9834 | 0.98326 | 0.88384 | 0.96074
63 | 1.00000 | 1.00000 | 0.9123 | 0.9878 |
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5.2 RiRRWSE

5.2 Brightness Temperature Distribution

Abstract

The radiation with wave-length 3-100 um emitted from the earth atmosphere system is called

Outgoing Longwave Radiation (OLR) and imparts a useful information to evaluate the earth’

s radiation budget.

While the radiation observed by GMS is limited in the infrared window region (10.5 12.5

um) |, it is impossible to determine the OLR flux exactly.

But maximum energy of the OLR flux locates in the window region, then it can be regarded

that brightness temperature represents approximately OLR flux.

MSC calculates average brightness temperature in every 2.5 latitude/longitude grid.

The contour maps of 5-day, monthly and past 3 month mean brightness temperature are

produced and disseminated to the Long-range Forecast Division of JMA via ADESS.
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Pre-processing
VISSR VISSR
Raw VISSR data histogram data histogram
processing data
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5.3 GPCPALIE

5.3 GPCP Data Processing

Abstract

It has been well recognized that latent heat with condensation of water vapor plays an

important role in large scale atmospheric circulations. The Global Precipitation Climatology
Project (GPCP) has been planned on a part of the World Climate Research Program (WCRP)

in 1984, and aims to estimate spatial and temporal average of global precipitation.

MSC has been producing the histogram date sets of GMS infrared radiance and their

statistics since March 1984 and has been providing those data to the GPCP on a routine basis

since March 1987. The data are sent to Geostationary Satellite Precipitation Data Center

(GSPDC) to produce estimates of area-averaged monthly precipitation totals.

1. ECsic

KR DB Lo T S 2B, KEUKTE
BOENL2T 3 VF—ETHSE, LIhi>T, BAkE
FEEMRBETIEEYT 2 2 213, AEARBEROKIE L E
#3252 CEETHL,

SRR SUEFTE (GPCP) 13WMO & EfR2inES
25 (ICSU) R TERM L TV 2 RS IRZEEE
(WCRP) o7 a2z 7 b1 D TRE/KDEFE « 22
TR A SERBETER, MET 2 2L 2HMELT
W5, GPCPOEEMIZ DL TIZHREF (1988), ¥ .
K (1988) #ZBRENizvs,

JREE LY —TI3, TOFb )  ,ORAEH7—
IOERENDE AN T LT =8 2R T — 712
FHL. 72V HEERLT (NOAA) OBIHEER
KTF—=2+x>8— (GSPDC) 1Z%£-> T3,

GSPDCTI . &BIEXRHEOD L V- o &SR
TkR27—9%6 L ICAFHMKEZEHL T2 5,

GPCP7 — ¥ 2RI 1319865 1> 5 19954 £ THE LT
SNBFETH B,

2. GPCPF— % {ERiAME

GPCP7 — S BB OBIRS % 55 1 2R T,

GPCP7 — 7 (ERiL 12, GPCPF — ¥ £ 7 7 A
NAEBALEE L GPCP 7T — 8 BB 7 7 A4 LR BT AL
oINS,

2.1 Ah7—7%

GPCP7— % EkicEbN 2 7 — ¥ 13, EHRERS
BEHOE TR S N SEALEEFE7 7 AV TH
%o

FERIEAIEME 7 7 4 Micid. dLIB60E » & 560
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2 5BEOHIBINOEREE IZB S 2 BIEHET 8 L 1016
BEROMERERIE & A b 75 L DG FH{H»S 3 A7
(00, 03. 06, 09, 12, 15, 18, 21UT) iZ4&i 2 LT
Wb,

EANT T LOEEREREESE 1 RIIRT,

2.2 GPCP7—9 287 7 4 VERWLE

GPCP7 — 5 B 7 7 1 V1220408 » & FEHE40
B, HARE » o FEREIT0EOBRIEER2 SEO#BEN
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Pre-processing

VISSR VISSR
Raw VISSR data histogram data histogram brightness processing (I)
processing data temperature

GPCP data processing

-day mean 0 \ GPCP data
8-hourly production
TBB data

Calculation of 5-day mean

3-hourly 5-day mean of
TBB data 8-hourly

TBB data
5-day mean of GPCP data 3-month
3-hourly accumulation accumulated
GPCP data data tape

Fig.1 General flow of GPCP data processing.

Table.1 Infrared histogram class limits.

class Temperature Limits (K)

1 270.5 =

2 265.5 =  <270.5
3 260.5 =  <265.5
4 255.5 =  <260.5
5 250.5 = <285.5
6 245.5 = <250.5
7 240.5 = <245.5
8 235.5 = <240.5
9 230.5 < <235.5
10 225.5 = <230.5
11 220.6 = <225.5
12 215.5 = <220.5
13 210.5 = <215.5
14 200.5 =  <210.5
15 190.5 = <200.5
16 <190.5

16FERORERI DA FHEERE L A 7 7 AR
ENnb,

HEREOFHE, HEHE. REE, EEFEEc
W, RERBSFREHULETER s L@V ZY
FEREND,

—H., EA N7 T LIIOGTIEH VNI OEBIE 2
EEZ . REREHESBIEIZ LD AL 7 SEREO 2
WEHOES >E03 e {ns & 12, &RFHEIZHIR
RO EFTHI3000008 12 7% 2 £ 5 I FOHETIESR
{EDfThih T 5,

N=%N
K =30000/N
M.=K#*N,
M =3

IZT. NN FESTEATO £ HIREHE SRR
HURBERL, M. M S IFSE X 417 S HBREH - &%
OHREE, KIZIERILERTH 2,

2L Al (6353 Thit, BRITEE
BOGPCPT— ¥ BHE7 7 4 VTS L A,

2.3 GPCP7—¥9 287 7 1 Ak EIFALE

GPCPF— 9B 7 7» 1 L\ EIFLER L 3 4 F 8
4RI, 4. TO10)ITh AL 30 H5OGPCP
T BET7 AL (187 7 1L 18R AR
F—7IBET 5,

IorE, 7y AN EONE R L 2T —
Ty S — e Ty ANEERT — 7 OBEHIZ, B
BRI AL 2> 74 A= a > 77 A LEE
KIZANT 5,

5 | F 3Tk

BEFFZ, 1988 | £IKEKSEGTE (GPCP) O %
HAHR, RRBIE L L ¥ —FiTERE . B16%. 33-38
FREFE S RIS, 1988 | 2R KR IEFHE (GPCP)
2oL T——2 0% & IR AHRRR, $55%. 5
35, 139 146
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6.1 EAEXEFmT—FDIER

6.1 Cloud grid data

Abstract

The cloud algorithm, which consists of clear sky radiance retrieval and cloud parameter
retrieval, is based on VISSR histogram data and clear sky radiance data which are produced at
0.25° latitude by 0.25 longitude segment in the area from 60°N to 60°S and 80°E to 160°'W. Two
correlative data are used. One is the modified profile of temperature which is theoretically
calculated from output data of the numerical prediction model. Another is surface type classifi-
cation data which is produced from the one year’s data set of clear sky brightness temperatures
form November 1984 to October 1985.

The retrieved parameters (clear sky radiance.cloud amount and cloud top height) , statistics
of radiance data (mean, standard deviation. maximum, minimum, and mode of brightness

temperature and albedo) , and other data (the output code of the retrieval, land/sea flag, viewing

geometry of a satellite and the sun) are stored in the cloud grid data.

1 FLoic

19874E 2 H £ TOIHEIERE Y 27 4 T, ¥HKE
(FTEB. LA, 1979 rE&E (FE. /NEFHE. 1979)
DEEAGRA L 2 N 7T Lp s BIESE (I0#%.1979)
IZHEGE T AR o . RIERBETEIIRAEARE 2 b
TS LS FNFRMITICEE STV, 198743
HAofatEs A7 L 28AF 51245720, 20X
AEHRMEAEARE AN ST LAR—ZI L LD
—ufb L. EIEMEEAYRNIERT L A7 LHE
XL, ZO—TtbORROFRIL &EFO
Tuyy MMERMBATORNIIERE A N T LS
[REEZROME ATV, ZASE2VDEDDT Y1
ITHMIL TBLEWI ZETHS, 20T =5ty
FAEAKTFE T —% (Cloud Grid Data) T. #®
ERR O 7 o — K- 1 ICR T BAEBFET -5 %
FaI8I212. SRRTOKETERE T LOT— 7 PHIEK
FEREE BT 2 REBEF— 9 2 Y OMET — ¥ LSS
FEEFASNHLSLLTOLS, oI RRESR
DStz R F— 5 2 T 20 B L 55 KEKR
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- P
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Transfer
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/
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Fig.1 Date Flow of the Cloud Retrieval
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Table.1 Contents of Cloud Grid Data

Statistics of Radiance ( Brightness Temperature and Reflectivity )

Mean Value

Standard Deviation

Maximum Value

Minimum Value

Mode Value

Mean Value for Cloud Covered Area
Standard Deviation for Cloud Covered Area
Retrieved Clear Sky Radiance

P NP ot

-

ive Layer Cloud

Cloud Amount, Mean Temperature (Surface - 700mb
Cloud Amount, Mean Temperature ( 700mb - 600mb
Cloud Amount, Mean Temperature ( 600mb - 500mb
Cloud Awount, Mean Temperature ( 500mb - 400mb
Cloud Amount, Mean Temperature ( 400mb -

vkwwrj
B

Others

Cloud Top Height for the Minimum Temperature

Result of Clear Sky Radiance Retrieval

Clear Sky Radiance

Land/Sea/Coast Flag

Solar Zenith Angle

Viewing Azimuth Angle, Measured Relative to the Solar Azimuth
Satellite Viewing Zenith Angle

[wooscon

F— YR s b B BERHKETT — 8 (Clear
Sky Radiance Data) (2 & 24T, ZaLE &SI
ERAT L RIS RET 7 — ¥ (Analyzed Clear
Sky Radiance Data) #3ER S LTV 5, (FECE L7z
BEARRT ST — 7 I TERIBRHCEH £ 72 (3 HTFY
DEESHEFRT 5010, £ B R EERE
HEEARSEET 20O SiLs, D, T
— YUY R T LOEBROB S SR & BARET
BT — Y LR — 7 3BT — Y ThLHERE
AT LAOBIRERE LT, iR - LFHAEY
D7y R EOFBIZTE DA I ENTE S,

BEARRETH7— 515, ILE60R ~ #8605 . HAE80
B~ 78 $2160F o f8 8 T. & & H0.25 & 0230.
400 (480<480) O/NXEETHE X415, Z OmEEIL
IZIZGMSOBEAREFNO £BUIHEL T 5,

IDHT AT LDEAIFE ST, BLEOLDRRE
FHEOT L TN AL LEBESNT, BREFEAT -
YERALERIZ 12, #0005 b OBRKET O, ZE0
B, ZEESEEHOH 7L T XLDBHEMAENT
BO, IS EUTFTTCE—HLTET LT ) ALEW
Fo BAMTE T — 5 1ERO 70 7 7 LIFFROILIR
EERAAT, ILLWRKREZOEE 7075 408
TMEGIITA 2L IEANL T3,

2. ANT—950EH

(MERE AL 7T 4
5. 145584,
(2)FE KRGt

BRBES 2 i3, BORWIREOHE £ KEH S 5TH
SNSMET L F D TRE E IIEEL S RSO & D
otz DTHA, LUFOEB T, RO RN
FHABSRIERNEE . AT OB RREH IR E -
FERZ EIZT 5,

BERMERERRE 13, — RIS ISHROREIREIZHA
TREDFED:OIZELBH SN LD, ZOREE
HFEE & ATORAELZ L O GMSOBIEIFAN T LI
AR, ZeRIR0IZRR 2 RN E R T, (HEx K, 1985) Bl
21F, METOBREEREOHAELEEZ THS L,
B 2O RIZ HIBORE R (/NS LI ORKIRE L
KEZARECERL, ZELLKJIFRIAOEREET
IZERESRD TIERE, Th B0, TOKELHE(ITEZ
FAERROEERZTTIIZED F FHEOREHEIZ
FELxh 52 bz, Mz, BEHOEEEE Z
2y, BEAROHE L EH T, EBEAAKIE
SLEHENRS TTEH, CEORT oI, BED
BT 2 BREREO AR IR /e bo L
B ENEZSND, I0OXD RS, BREER
BEIIHEDEFBEART L L IBAFEOEZ L 3HIZ,
KETOKELTEOIBEL LTHHTE2 05 2k
MM TV:5, (FIE6.1980, Aoki and Inoue,1982)
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Table.2 Elements and Pressure Level of Grid
Point Value Received from the JMA’s Numeri-
cal Prediction Model.

Anal; Analysis Data, Pred; 12-Hour Predicted
Data

Temper- | Humidi ty Height | Wind Surface
Pressure ature | Pressure
Level : - T T —
(mb) Anal ; Pred | Anal , Pred | Anal ; Pred | Anal ; Pred | Anal : Pred
wfce | @ @ @ O | @ ° o
1000 e e e °
W e e/ e e e e o e
m | e e e e e e e e |
5 [ e e e e e e e e
w |e o/ e o 0 o ofq ;
w | e el o o 0o o |
| e e e o o o
| m | e e o o o o
1 | @ e o o o o
w [ e e o o o o
0 | e e o 0o
0 | e e o o
: ; ——
» | e o | ;
n e '3 TR
10 o ® |
BL Tz,

(AKRTIHES A OFLERE S A

BT =50 5EOH S 25551213, BEED
KADBESHNLETH D, fEEIT. 2 OMESHA
ELTHEOREM (GMSIEEAR) £#HOVLTE
», RERKRTOEKOBETHE T VOBRES
ERBORF ST - ICEEZ ShTud, XKoL
T AEFAEONFIRE- 2R T L B) T HEARK
FEFT—OERICHOADIZZ DADOERE, &g
HXNEEOI2RMTHRETH 5, = Z THEATE X
TR LOIRERETET — 5 2 VISSREVEIKR T %
SOSERE TR T 4 & L O BRI AHI S H 2 -0 T
HbH, IWMBICMEINIERE A 75 L 128
I 12 #2412 KK OSRHE 54 DR O 18 4 24 -
3ZART,

Table.3 Time correspondence between
Atmospheric Data and VISSR Images

VISSR Image (UT)
| 0000 . 0300 . 0600 , 0300 ]

| 1200, 1500, 1800 , zmﬂ

Atmospheric Data (UT) l
0000
1200

HWESBRET2E0RE T, FOEO R LKL
HEOHEORQDEEEZTH 2 s BEOBEED
FIHIT3, EEEIIBU A RADEE (—BZI5E
ORI 2FBETLLENHL, BETLTY L L
T, BROEECH2ERLBOLECEFLSD
BEVEED STEICAZ L0 ETFOHELTHELH
FER->Tw%, 2 LTEOEE L. HEOHEL -
BEL ZOKRGCHEETAORBEBESAICLTIED T
BUHLTWE, StEIZAVLAMEIEEE T LI, &6
I HLBHEKEYERT 50080 LHLUTH
bo T 413, BV A2 50 5 126 FERE O S E IR
Bafi ERECBY 2 REMIEROBITH 2,

Table 4 Vertical Profiles of Temperature,
Humidity,Mixing Ratio of Water
Vapor and Atmospheric Correction
Value at 5°S and 140°E on January

27,1988.
messure J HeightT Tempera- ;Mixing Ra- Atmos._“
| Level + | ture tio of W.V | Corre.

“ mb | m | K ) 4 e/e | K “
| 1008.0 } 0.0 | 298.9 | 0.016 8.4 !
1000.0 | 69.8 | 298.5 |0.015 8.2 |

, 850.0 14839 . 2907 oo |43
,T00.0 | 3l246 | 2831 0.0082 | 22
| %000 58595 2681 0.009 | 05 |
| 400.0 | T3 2577 looowr | 0.2 |
| %00.0 06861 2424 [0.00068 | 0.1
o200 10957.9 2319 0.00027 | 0.0 |
| 200.0 | I225.2 | 219.2 (0.000092 | 0.0
| 100 | 142285 | 205.4 0000021 | 0.0 |
o 100.0 | 166392 | 195.9 '0.00000a4 | 0.0 !
| 70.0 | 187345  195.8 10.0000026 @ 0.0 |
,50.0 | 20769.8 | 200.9 |0.0000025 & 0.0 ,
;30,0 | 23848.9 | 210.5 0.0000025 = 0.0
. 20.0 | 26317 | 216.1 0.0000025 0.0 |
. 10.0 [ 30779.2 | 226.0 10.0000038 ' 0.0
+ 863 | 155045 | 195.6 0.000005 & 0.0 '

* Tropopause Level
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Type of Data

Contents

Constant Data

Constant data used 1n the retrieval of clear sky
radiance

Pattern Data of
Diurnal Variation

Diurnal variation pattern of clear sky brightness
temperature expressed by three hours interval values.
(100 typical patterns)

They are used in IR THRESHOLD test.

Pattern Data of
Histogram Shape

Histogram shape pattern (46 typical patterns)
They are used 1n IR HISTOGRAM SHAPE test.

Map of Diurnal
Variation Pattern

Pattern number (1-100} of the diurnal variation of clear
sky brightness temperature 1s given to each 0.25°
latitude/longitude segment,

This map is used 1n IR THRESHOLD test.

Map of Histogram
Shape Pattern

Pattern number (1-46) of clear sky histogram 1s given to
each 0.25 ° latltude/longltude segment at three hourly
observation time (00, 03,---, 21UT)

These maps are used 1n IR HISTOGRAM SHAPE test.

Table.5 Contents of Surface Type Classifica-

tion Data

S FER AR DI 57 7 —
DIRHNOEREERE X L 2 2L

71k, 19847115 ~85F10H
TR S LDT

Hrh, SHRT—IDERATHT. RIEEELTX
DHIHE 24 32T 50805 5,
BIEREFET— ¥

E7 L) ALTH, ERBTFET - FFEELH
H7F—=9THHN, FZEOTRT — sy BFAT 220
W £ TEEOHNID iz, BT -5 2 ANT
—VLL”%JﬁH%L”u it BEREBED
FERERE A EE OZ DT E L. £ ERICIE

B X (TR

GOEERE - ORI X EE 7
3 EERAED Gl
SEEE SRR ATV LAY

X, EAT (
FATASTEE 72
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Fig.3 (e)Enlarged Maps of the Area Enclosed by the Thick in Fig.3 (c)
The Corresponding Pattern Numbers (1-100) of Fig.3 (a) and (b) are Used.
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Fig.3 (f) Enlarged Maps of Histogram Shape Pattern at the Same Areas as Fig. 3 (e)
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Fig.4 General Flow of the Retrieval of Clear Sky Radiance
(S:Histogram shape Test, T:Threshold Test, I ~III:Type of Test, Blank:No Test)
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Table.6 Output Code of VIS/IR Histogram
Shape/Threshold Test

et | VIS 1 R

NAME  Histogram | Threshold | Histogram | Threshold
TEST Shape Shape

TPE| I |D|D| 1|0 ym|l|0|m|I1, 0O

CLR 1 1 112 1] 2
Qutput 1
Code c |9 8|9 |9 | 8 | 9|8
Name &  F/S 5 | 56 6
Number |

| | 0 0

Table.7 Results and Combinations of the Output Codes of VIS/IR Histogram Shape/
Threshold Test of the 5 JUDGEs in the Cloud Retrieval.
(S:Histogram Shape Test, T:Threshold Test, I ~III:Type of Test, Blank:No Test)

JUDGE (DAY-1) JUDGE (DAY-2)
VIS IR VIS IR
S T S T RESULT S T S T RESULT
1 I. I I I
1 1, 2 1 CLEAR X X 2 CLEAR
1 1, 2 9 =JUDGE X X 8 CLOUDY
(DAY-2)
1 5 1 CLEAR X :The Rsults of JUDGE (DAY-1)
1 5 9 CLOUDY
JUDGE (DAY-3)
1 9, 8 1 CLEAR
VIS IR
1 9, 8 9 CLOUDY
S T S T RESULT
9 1, 2 1 =>JUDGE
(DAY-3) I
9 1, 2 9 CLOUDY -
5 X X X FOG/STR
9 5 1 =JUDGE
(DAY-3) 8 X X X CLOUDY
9 5 9 CLOUDY
X :The Rsults of JUDGE (DAY-1)
9 9, 8 1 = JUDGE
(DAY-3)
9 9, 8 9 CLOUDY
JUDGE (NIGHT-F) JUDGE (NIGHT-1)
Vi S IR VIS IR
S T S T RESULT S T S T RESULT
m m I. I I
0 0 =JUDGE 1, 2 1 CLEAR
(NIGHT-1)
0 6 =>JUDGE 1, 2 9 CLOUDY
(NIGHT-1)
6 0 = JUDGE S 1 FOG/STR
(NIGHT-1)
6 6 FOG/STR 5 9 CLOUDY
9, 8 1 CLOUDY
9, 8 9 CLOUDY
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6.2 Sea surface temperature

Abstract
SST (Sea Surface Temperature) is theoretically estimated from the analyzed clear sky

brightness temperature by the following steps. The first step is to correct an atmospheric

attenuation from output data of the numerical prediction model using a radiative transfer model.

This step is processed at 0.25° latitude by 0.25° longitude segment with 3-hour interval. The

second step is to calculate 5-day or 10-day mean SST at 1" latitude by 1" longitude segment from
SST of the first step. The third step is to check the quality of 5-day or 10-day mean SST using
climatical SST. The last step is to produce the monthly mean SST from 10-day mean SST.
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Interpolation

A= (a+b+c+d) /4

A : Interpolated Climatical SST at GMS-SST Grid Point
a~d : Climatical SSTs around the GMS-SST Grid Point

Fig.2 Interpolation of climatical SST at GMS
-SST Grid Point. Thick Lines are the
Boundaries of GMS-SST and Thin Lines
are the Boundaries of Climatical SST
Grid.

ZERIR 72 3E
JIBEEOHEE AR - GMSOEBHEHARIE & b I2ER
BEIEX 1EORFTHINK-20L 3 ICHEOK
FORY HFISBERERIZOSETNTVLE, 2075
SEEOBEABRZR -2 H 5 THIEL., GMSD
BPIZHEELEE L Thw5,
FFfEIRY 42 i
J[REOEEAKRIZABEDETH 2D TREARK
BHOFLOARMEL, REEEONR LT 2E8E
7Z3BOHFLOBEMOEAERNETRD TV 2,
UEDE S L TR - RIBEOHEEH KR 2V T,
Bl- 31273 7 0 —ZfiE - THEAEXIEFEOGMS
BEKEEZFMT 5, bL. BFRF—F Lakihn
BRI G I IIBEKET — 5 7 7 A VOBIGF S
DT—=% (3V—FTHERENTHE) D37—FH
(BEREE) OFSE2HAL., BEREDADE TH
ELTWwd, f70, BEICHY T 288F 12, 37—
FEICI000% 002 T3 55 EME LT3, 20
BIEICLD, B - FRERTIBIIFRT—5 %
HER L T 3,

6. BEKENHN & FE
BHaN@EEARIZ., 70X FE,. aFE

BLURFHENPEEBKE L TRRTAESN., £
72205 BESMEIZWMO” + —< v b (SATOBz

T —
I'set TRI.TRZ as the followings. |
UTRL = MIN (3.0, 3.0+ 5.0, ) !
"TR2 = MIN (4.0, 4.0 % S.D. ) |

i
\

— D A
[ r6ssT cSST < TRL: —1 Goop |
— . [
T
)
(GSST GSSTT! < TR3|  (¥ES) [ —
* - coop !
| 6SST (ST ' < TRZ| —
— - |
| oo
th
1 NOT GOOD
[

GSST : (MS-derived sea surface temperature of this period
GSST’: GMS-derived sea surface temperature of the last period
CSST : interpolated climatical sea surface temperature

S.D. : standard deviation of climatical sea surface temperature
TR1 : Threshold Temperature (1)

TR2 : Threshold Temperature (2) TR2 > TR1

TR : Threshold Temperature (3)

Fig.3 GMS-SST quality control procedure.
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6.3 Cloud Amount Distribution

Abstract
High (=400mb), low (>400mb) and total cloud amount are derived operationally frem the

GMS infrared data in every 1° latitude/longitude grid. Anomaly of cloud amount has been

calculated from the normal value based on 9-years GMS cloud amount data since July 1988.

The contour maps of 5-day, monthly and past 3-month mean cloud amount and cloud

amount anomaly are produced and disseminated. These data impart a useful information to

watch the climate system.
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6.4 Satellite Cloud Information Chart
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Abstract

Satellite Cloud Information Chart (SCIC) is designed to represent horizontal and vertical
cloud distribution for domestic users.This is mainly used for short-range weather forecast and
aviational forecast. SCIC is calulated by using GMS infrared data. There are two kinds of SCIC,
one is Satellite Cloud Information Chart in the Vicinity of Japan (SCIC-V]) and the other is
Satellite Cloud Information Chart Far East (SCIC-FE) .

Cloud distribution in the SCIC- V] is depicted with the combination of the mean Tbb contour
lines, the hatched patterns of the maximum or minimum Thbb values. Symbols representing cloud
types, developing/weakening and movement of cloud systems, and cloud patterns are added by
man-machine interactive operation. SCIC-V] is a chart of polar streographic projection around
Japan and the scale of mapping is 1/10,000,000. SCIC-V] is disseminated 3 -hourly to JMA
meteorological observatories and relevant institutions within 45 minutes after the satellite
observations by the coded digital facsimile (CDF).

Cloud distribution in the SCIC-FE is depicted with the cloud top height contour lines in feet
and the hatched patterns of the categorized cloud area. SCIC-FE is a chart of Mercator
projection and covers an area from equator to 60°N and from 90" E to 170°W. The scale of
mapping is 1/25,000,000. SCIC-FE is disseminated 3 hourly within 50 minutes after the satellite
ohservations by CDF.
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Fig.6 . 4 . 4 Satellite Cloud Information Chart Vicinity of Japan (SCIC-V])
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Fig.6 . 4 . 7 GMS Infrared Image,00UTC 15 September 1988 (Mercator Projection)
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7. [BRERESRT A

7. DCP data processing

ABSTRACT
The DCS is one of the Missions of GMS. This is the system which collects the environmental
data on real-time basis from Data Collection Platforms (DCP) installed at remote stations,
ships, buoys and aircraft under wide radio view of GMS.The data collected by the System are

utilized in JMA and in other domestic organzations, and are distributed to worldwide users

through GTS.

The other Geostationary Satellites, namely, GOES East/West (U.S.A.) and METEOSAT

(E.S.A.) also collect the environmental data from their area of responsibility respectively.

The international coordination between each Satellite's data collection service are made at

the conference of “The Coordination on Geostationary Meteorological Satellites (CGMS)

which will be held in every year.

”

In the document, the DCS of GMS, mainly the methods of DCP data processing at MSC, are
explained, and developments of DCS, ' DCP with their recent trends are introduced.
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