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FOREWORD

The GMS—5 that was launched on March 18, 1995 has come into full operation since June 21,
1995,

The observational function of the GMS-5 is strengthened, i, e., the GMS-5 is equipped with a
visible channel sensor improved in S / N ratio and sensitivity, a split-window infrared channel sensor
(10. 5-11. 5um and 11. 5-12. 5 um) and a water vapor channel sensor (6. 5-7. 0 um).

Along with the improvement of the GMS-5, a new computer system in the Meteorological
Satellite Center (MSC) has also come into operation since June 14, 1995. The new computer system
was introduced in order to develop a new meteorological product and to improve accuracy of current
meteorological products.

This special issue provides a reader with information on the functions of the GMS—S5, the new
computer system and a newly development of the GMS data processing.

This special issue mainly explains the improvement of the GMS system, and does not explain a
part of the GMS system which is not changed this time and the data communication system of the
MSC. On these parts of the GMS system, please refer to other issues of the MSC.

I hope, by this issue, the GMS data is utilized more widely and effectively. And I shall be

happy if this issue will be reffered for a better improvement of a satellite system.

Akio Kurosaki,
‘Director General of
Meteorological Satellite Center
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1. #IEXEERE Y 2T 5 DOHHE
1. Outline of the Geostationary Meteorological Satellite System

Abstract
The Geostationary Meteorological Satellite—5 (GMS—5) was launched from Tanegashima Space

Center of National Space Development Agency of Japan (NASDA) in March, 1995 and the operation
of the GMS—-5 was started in June. There are three missions in the GMS—5, (1) Weather Watch by the
Visible and Infrared Spin Scan Radiometer (VISSR), (2) Collection of Meterological Observation Data,

(3) Direct Broadcast of Cloud images.

To perform these missions, The Geostationary Meteorological Satellite System (GMSS) consists of

GMS spacecraft and ground facilities ; the Command and Data Acquisition Station (CDAS), the Data
Processing Center (DPC), the Medium scale Data Utilization Station (MDUS), the Small scale Data
Utilization Station (SDUS), the Turn Arcund Ranging Station (TARS), the Data Collection Platform

(DCP), etc.

In this chapter, the outline of the GMSS will be described.
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Fig. 1.2-1 GMS-5 Configuration

Diameter : 214, 6 ¢m
Hoight : 444, 1 em ( with AKR)
353, 9 com ( without AKM )

Mout 743 ke ( at launch )

Mass

About 342 ke ( beginning of life on station )
About 310 ke { end of life on station )

Attituds control

Spin-stabilized

Life

5 years

Reliabiiity

=0. 5 after 5 years ( Specification )

Orbit Gaosyncronous, 1 4 0° E longitude
Station keeping : = 0. B5° ( East-West )
+1° ( North-South )
Launch Vehicle : H—11

Sits : Tanegashima Space Center

Table 1.2-1 Major Characteristics of GMS—5
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SELICON PHOTO DIODES (4x2)

Infrared
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Band 1 Band 2 Band 3
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(+4 redundant) {+1 redundant) {#1 redundant) (# redundant)
Instantaneous ‘ .
Geometrical 365xX31 urad 140140 140X140 140X140
fiald of view trad i rad urad
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Scan lines/frame 2E500X4 2500 2800 2500
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{atbedo = 2.5%) 100K S0.90K s1560K

( Specification )

Table 1.2-2 Major Characteristics of VISSR
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2. T AMBEEBEY 2T A

2 . Computer system of the Meteorological Satellite Center

ABSTRACT
The computer system of the Meteorological Satellite Center (MSC) was renewed in June 1995,

This system consists of five host computers and about twenty UNIX Work Stations (WS’s). Number of

hosts was increased from four in the previous system. Two of hosts are used for tracking and

controlling GMS—4 and GMS—5, and the rest of hosts and WS’s are for image processing.

Characteristics of this system are improvement of faculties of the computers, UNIX WS’s adoptionfor

the first time at MSC, and improvement of the network. Their aim are to cope with an increase in the

quantity and kinds of data, o make new products retricved by newly loaded sensors on GMS—3 like

IR2 and IR3, and to improve efficiency of image data processing.

This section will present an outline about the new computer system putting emphasis on its

improvements.
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Fig. 2.8.11 Configuration of IDP with Color Hardcopy and VTR
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3. GMS-5 DR KK CEMERIRY 7Y 27 ADEBERIZONT
3. Improved function of the GMS—5 and the change of the operational

ground subsystem,

Abstruct
It is described mainly the commandable frame which has infroduced fo the GMS-5 as a

countermeasure against the lubricant build-up.

At the same time, the GMS operational ground subsystem has replaced.

It is described the outline of the op erational ground subsystem for the GMS-5.
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E R AR RIS R T, WEFRLET,
HWETC Oy bu—J 0T S b, HEBEK
OBETHAPCELVWEER, 27y FREVFRSL
REOBES%IE, TCa Y P a—9 BB TE LV
BAdbsi b, ARL—yOHFICLD, FEHT
HET 5,

RIZ, ARV =% aFHa~vy FRELA Y
Va—WIZXsHEa~ r FREREAEGLES
3. Z"H, “Hoavr FEEREBLE LA L w M
TAHH, FELHEEEED TV,
NEaav ¥ (T8)

REdSg: 5T, MEDAY Vo — EPERIHRT
SHD, ROERZIMELADT5E SI2EHT 5,

ZRIZED, W ks FERERBIIH-TD,
BRI Twh oy FOLEEY L (kS fEThoa
Ty FEXFYy LML, DEBEHSIhE IR Y PEE
eETikshs,

(2ME o > ¥ (TE)

Ay V- VBRI LB B Y FREERSL
ANDT Y FEERFECT I RICREET 5,

HEh o~ > FIE & B A% R U Chicii L7z
av v FREVFELEENS,

FWRERNS

(1996)

@ T > ¥ (FH)
WEEHO2Y Y FRERET, BEBEMIEERTRETH S,
EAE, BEREOZIEMNEMNHELTIT). BY
avr FEESREBSAL L HEBMIFy 2L EN
Lz, ATV a—WilBBEE 2w,

4 BEORE

%1 10— Fy iEH
(Roltdown Operation}
PTFoLy iy - IZEhEREATHS,

BEZ7L—A 15250074~
NE— Y0 3nh24995 4 ¥
WNE — Y1 6124355 4 ¥
RE— 20 6THhB2B63TA Y
NY — 3L 6THhB2435T A

PR Lo— A 128 52628 4

%2 AF¥y A+ (Scan Count)

VISSR A& ¥ ¥ 3 7 —OMEE 3 — FLLEHS
DO ECHY., EROMBIIHINT S, CDAS I8
THFEE—F (1~25005 4 »), #EBE—-F (-129
54 »~26299 4 ) OXFHI LY, ThEhddiin
1940 hd i) lRET 5, GOCDEZS — -
E{RMRE OBRBEENLAF v Ao v P EMERT
B

%3 7b—4%4 X (Frame Size)

MR R B e S h A B = &, A
BRTIZ 15250094 ¥ Thh, B—F7 v EH
Tl LIS L & ) 2 THEBNE 217> Ty
B

#4070y FF4 Y (Preset line)

AR TN L —AEHIIBWT, FORESN
PRy TN TV MO EFERDAX v 54
Yo BT 4 Vi VISSR BRBIR N FE RO WAL AtR
6774 ». WH24359 4 V2. FLRAEROBAEEL
W61 4 ., BINR24297 4 Y ICRE S NS,

%5 0 A4 AR (Main Bus Current)
HROBRES (I vya VBRLUNRAER ©
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RIHRER, 7V A M5 L LTHLEIIRESR
%o

% 6 1 GOC  (GMS Operating Console)

HHRGEE Yy BT GMS DEAEWZTS
avv—i, BABEH 3 ALFRERM 3 APLIK
Y, FLAMIHDM2E, avr FAF LB THRES
nTwib,

%7 'PCM 7 LA MY (Pulse Code Modulation)

GMS &8 BRBORELRTTFOrES - 1
A LN EER 73—y MEIRTRESINL TV
AR, Td—%y MESE Y }/ 17— FT, 647 —
Fd1w4+—7b—0b, v AT —T7L—LT1 A
Py¥—7b—Ahthb, 194 F—7 Vb —Al3H2H
MBTHEHSINSE, COFHBEZTEHEERL-DD
P GOCIZFERIhTnh,

% 8 | SOOH (Spacecraft OrbitalOperations Handbook)
WHIEERFHOZ L€ HEOPERA LT
B L BOE DT OB EAT ) 220 OB

%9 I T/Cavia—39
(Telemetry And Command Controller)
SEWRL Y- IBTEF LA M) O FALH
O EMONE, 7L A MY avy FORUAORE)
EH, ArVa—gbkofr¥—7x24 A, GOCP
b DM OIISFORIEAT ),

%10 <4 F—7L—2A {(Minor Frame)

7L A M ESIERNLRYELCT HEATO
REOELER LICEET 20, 2OBYVELORN
B E VI, GMSDPCM F L A by DAL F—7
L2 2 HET, EHIZHBESFI6E Y b
By 649—-F (17— F=8¥» }) THEINL,




SRRt 42—

RS

{1996)

4, WG T — &% O WP

4, Outline of Image Data Processing

Abstract
Image data processing using GMS—5 VISSR data have been performed with the replaced MSC’s

computer system since June, 1995. And new products were produced with utilizing additional sensor

data (water vapor channel data or split-window channel data) and old products were also improved. Due

to producing and improving these products, Basic Data Processing which consists of pre—processing of

image data, VISSR histgram processing and ¢loud grid data processing were modified,

In addition,

Image Processors connected main—frame computer with LAN have been used to improve man—machine

inferactive processing for cloud nephanalysis, Typhoon analysis and quality control of cloud motion

winds.
1 @FUHIC

RABERE v & —Tld, VISSRERF— & % 0
TAHZ LWL, RAEROME T 2mBaTee X
ILMLEIT, 7aF 2 M ELTHERICRELT
Wh, GMS BB LEE, FTEREEN L FAX
fEik. HEHE. #EAKEEN. SESMGEH. ZEE
HHEHOZMAEFATIZL 2EEMMBERE, &
BHEBFThh Tz,

FOW%, Wiz hRBEOEN, Ao SEEOUH
AR SN TE, BT, 19874 3 B o Bigw ik
LCid, SR LIZMBIZIT > TW22BIRY H L.
WAL E R, BERESOWHER~OERSEOMN
it LBl £ 20, WBORREAE S R
Foo AL LKHR, B — RN L L CHi{g
B, SEAR e 2 T 79 AR R AR T
MT— SRR T bR, TR ENRERFEH WS
FoF, BACRA N FAF— 7 RURAEBRT N
Ty PER S, ThbeOBKRFT—FE2FIHLC
g7y s MERARMTb . T BRNES
3, RHEELEIC X A HEERHY) - ZHEH G
ERYR Y MBI X AEBMICEY., ey s M
EI2T= 3 U A NS (AR

SRIOFHEARES Tk, ko 7ay 7 Mepizhn
AT GMS-5DWREFRN 3 F ¥ AN (AT y

g4y REELAHRA L 2 RUKEBEETF v VA N)

FRMEL-TuYy rols, kb vy s FoB
MELTI S L&k BICEG T — ¥ BMOEE 4T 572,
PFICEHREBERICBEVWRAHRE Y v ¥ —TiTo T
AR T— & MEOWE L EE R 2P0 T 5,

b, 70y MERBRHEOFINI oW TR, 63
THHINTWS, 72721, SHOHEERENTIZBY
TEED R GPCP (R REAERE) 7— 7 Bk
P BHEREE XN B L - RE(T - AF—Ta
V) TR HINBEBHHREERICOWTIE, 6
ETOHMBP LRV,

2, WET—-2NBOBE

GMS-5 O RO EHREARE R 24 ) Wlifg 7 — 7 4
HOELRERIIROEBNTH A,
(1)GMS-5 F— ¥ DFIBIZL 2704 7 MBi - &R
GMS-5 DU WF v v d b, FIATY v b4 ¥ F
F v AVRUKELTF v v AIVERH L TERHR
Eryy—THERLTwATOY 2 V2R 1T DT,
1Ry s MakicERET A ool
MA7ze ‘OELEBOH, KEBERF v AW, ALYy b
TAYREF Yy Y ANEREKRERTF v VRN EFRM
Fr YA AOMAERRII LY. RAPRkERARICH
T HHEM . KRAREORHIE, SR O L
Y, Ty s boiB, AR EToTwd, F72,

A BAAR Hiroshi FUJIMURA
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SERAFRELCERBHERBIC O W, hET
DFEE D L CRRERERIADETH R0y

bELCEBLL .

Table | Products with using GMS—5 data

Product Name Used VISSR Data
VIS IR1 IR2 WV

FAX Images O O O O

Outgoing Longwave Radiation O O

Cloud Amount Distribution O O 0] O
¥ Upper Tropospheric Air Humidity O O
¥ Precipitable Water Amount O O

Sea Surface Temperature O O O

Cloud Motion Wind/ 3 Water Vapor Motion Wind O O O
% Solar Irradiation O
¥ Snow-ice Index O

Satellite Nephanalisis Information Chart O O O O

Typhoon Information O O O O

Satellite~derived Index of Precipitation Intensity O O

.GPCP Data O

ISCCP Data Q O O O

Remark : ”3” indicates new product,

()P R AL PREL L & 5 LB

SROFHERER T, BifgdER L TIT ) M
B, BEMAY. VIR SEIIY —2 A5 — VY a v T
WEhAEPAHEBELFEHL I E L, B
ol OFHEAEC ORI IR IR R A 2 B
LCEHEHERIIY 7 v AT 0BT - 255
(R AL PR 1 TN U 22 A BRAS W E & p o 72 & E b,
MR E OWHIC L HZNBEBERABE SRS E L DI,
E{RAREE O OB AR EEHT A LIC X
DR REUABEORE/FTRE o7z,

T, Zo, FEBCIIERAEGRT -7 2
WL, B E IR T S MBI b h
F2o COMBLUE, A7V a—NIZHEWEFIRTED,
FEBATOLHAFOERESR O T 5,

(AT — 7 MIIZ X 5 HEL
L TELMBIZOWTIIREFT—FUEE LT
L, WEF- Y RBOMBILEE 7 TOH

B FRENLHEAT - L LT, RO HER A
B7—y, kEe AN oL F—¥, HARTEF—
FILFERHEET— b s & L I FHELT—
YOHNED GMS-5 F— 2 ICBLETERE LA, h
THNDEERF -y DHNELZOT— ¥ 2FH L TER
SN 7u¥ s PIROLBYTH S,

O FABIERT— 5 ¢ W8, K& 1 RUKER
Fx VA NMOERE G ERRH L WFEFH
—EoRY )Ty 2{bL - ¥, Rl
BBE S v Fo— 2 MR F .

@&RHEHET —7 | E{gAREE CoRRBIC
FHEBTEETLF— %, TNCOF ¥ VAN
T—F LHABERT -7 (ATYy b4 F
ENT— Y RUKERF v A NEFN1LF v
A NOEHER) OFTFHEEEFR. BF
Mrid R ER s, S, HEteEal
EFH. BEMHEC VTR SEC R,

@R AT IAF—F | HEEE BERTO
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N OBE L NV BEOBFRMGHT— 5. W ZIHEE, BlZES07—4, EROMAED
WAL AKRERF v AN TF—2ERTY AUEL, FokIRE E fR A I ALEL M OF VISSR #%
b4 v FESF— 2200, BERBF T — Z R R,
BF— Z RN, KRR AR, RREK B, O VISSR g7 — & & DRI
A EF MO K CREERITEER LI F] X, BEMUBEMIERS, Fx )T - g ik
Ho B OFAX R R LA, 3 T 2k I B Y AL L
@FFBTFHF—F 1 A AT T AT T 0 e 7K B P 4B B AL T, ISCCP 7 — & R
EAER S B BEETED 25 F o MisE O I, EATIEREER 7 — & R S 5,

RN CERWMHE ORI (FHME. FRERES).







R[EFEL 27— FHEREEIE  (1998)
5.1 VISSRF+v V7L —V gV
5.1 Calibration
Abstract

VISSR calibration determines the relationship between brightness level and phisical values, such as

albedo or temperature. The calibration procedure uses the space and calibration shutter or sun as the

reference targets, which is same as that of GMS—-4. New Stretched—VISSR format, that was released

with starting of GMS—3 operation, contains calibration information in the Documentaion sector.

1. BCBIC

VISSR ¥ ¥ Y 7L —¥ 3 Vik, GMS @ VISSR {28
TN THB LR YO EESET -1
REIHIS S 272000 TH D, I ASTL
T A F T 0B SR FOEEE LTH
Ji & BEA/DE B T ¥ o VDM (VISSR
Digital Multiplxer} {2 & U, W #2640, #51AH%256
7Y 7 b3 il Ricfig s hs, Thood
Ty E (BELAL) BVISSRF¥Fv )7 L—3 3
VREETCER ShHIRE (Fv U TV —Ya -
TN EBET A LICLY, KRR IOERY
LIENFTEL,

GMS—4 OBEEE Y LU CI1995E 6 H13H»HEM 2
Bfh L 72 GMS—5 ¢l VISSR OBl Bk A% a1k 2 .
FA R 3F v VAV L 72, TRl Vi
WEFTOMS V) = XA S hCw/iRE TR
By )ary74 AT —FIEEEN . F72.
Fy)TL—va YHREORKEHBRAEER L VYO
REPIFAT 2 HEPLBEOAYE AIZE LK
BHEXHTAFBIER SN, HEToXy Y 7
V=3 g VRN, fEREFRBOFEMFVLRTS
D, KEREHEEZ R (Fie.5. 130, 22T
GMS-5DF ¥ YT b—-Yavilont, WEETo
GMS VY — AL OHENIEFOTCHRL. F1 74—
vy bPA—EEEIRLZA R Ly F FVISSR [2own
THiER2,

2. ¥—4
VISSR¥ ¥ )7V —Y g VIlHhELF-2 LT
BiEgErsRohsdry ) Vb —va YVHEEF-¥
EFLA M) ALHELND VISSR N OIR BN A
Hbo ¥v )T V—varyARET— 7121

BRI

CHERY ey SRR

B NT

T ET R

© S/HBIBHERR L
BB 5
BEAITIREL VDM 0854 BRARERES T,
WEROATT7 r—AREICHYET 5, GMS—4 T
085 F N POBIEE 1RV MEZ 6 AT v TOR
BOIRICIE LTz 2s, GMS-5 TIIER S v 7B 5
WEE S, BRKIMEIIWHE LU VISSR
BEOE 2B IUES A%y T4 Vit I35,
BRY v v ¥ EEEBERANBREAN SO 2L
YHIARIETELA, B Fr VT a T
M3 2. GMS-4 FCRREARZOLOELTOH
B A LT 2228, GMS-5 TIE M a5 & 4t
THEDACE VIR LR F RO E GHR
Yy v ) KX DYAREEI OB E RS LTEY
HIzHX, S/H (B 7T &F—NF) GBTED
HAOBEEZEBL. X054 »57—2 Liciliit 5
KR ERE IR, S/HMBIE VISSR R 7t
=7 AEZH o T Y HENEEZ —RHICRFT 5
BT, ZOBEBET A DAY CRIFIEESR

WA B Hiroki ITAYA
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YISSR FILE} IRl IR2, WV, VIS

IMAGE CONSTANT FILE l
CONST FILE} — YPE0OO

CAL. FILE

> YPCOG0

!

CAL. FILE

< CALIBRATION DATA BDIT >
TO GET SPACE/SHUTTER/SUN
BRIGHTNESS LEVEL

CALIBRATION INFORMATION FILE

HKB FILE } SHUTTER TEMPERATURE

< VISSR CALIBRATION >
TO MAKE UP IR1, IR2, WV, VIS
CALIBRATION TABLE

L

CALIBRATION INFORMATION FILE

Fig., 5.1 Flow of YISSR calibration procedure

HREALDOBEREIRTEY, 54 oK
FUTV—va R LDIEFEZ LRI HOT,
HFEIA VORBIHMENRTwD, EHTIIELA
¥y 94 VOBKRF—FDAEZHHL, 94 ViEED
BAEF-ZR3EHLTOEREY, Fg 5.210F v U 7
V—Yaryyy y OBRBEERY,

REEEE VISSR IR B S hz R 7Y X A
ZH LT VISSR EfEPICI D A hi Ko E
Fe-FC, MRFY VTV —var A&, 2
DRE T A AE, KB EOBE AR50 +20%12
BT B EHICHHIRTnD, KT X ADHE
13 VISSR ik & B15° BT LT B2, KM
EF—PRETE0EFI6UT DEEDHTH L,

FHERBIE VISSR DAL AV F—-F oD
W, $b b HIINKAR 0 %, RIHIHITERE 0
K432yt 7€y F )T, VISSR E
BOFHERFREHEH L Tw 5,

S/H MR IEMBIR IR BAY v v 2
WBRICERT A S/HREE (Y ¥ 7 & k-1 Flijlig)
ORIER7T— T, BEEMEHL W, S/HMEH

EMBEHEIARY 94 Y EOBKRY v v ¥R
maliahs,

TheoxFx )7 L—a YABEF— 513, v
)= g EHGRBLABTREEL, ¥y )T L—
YavEHT 7 A WIKM S B, Fig 5. 312 GMS—
EDOE2PEHES ATy o4 Y RIS %y
U7 V—vary7—4% %, Fg 5 4HED2D GMS
~4OFX )T —VarF—FERT,

3. VISSRx+vU7L—%3

BRI SHLNTL 5 VISSR B{gIX. HaH0~
255 N, MR 0 ~63V Wi FhERTFV Y
MEShZEDOTHhH b, cOBRBELRVEEGED S
WITIREOMBIEHEET D RITHT oM FRERIC X 5T,
—IBRREEINTD, UL, —RICIIHENBOR
2l RO ERIC L Y, BEL Ve YRR
BRIZ 2T 5o 0720 GMS 121388 FRIF o
WEASH D, BillECY Y )T L= a YAETH D,
VISSRF¥F+¥ ) 7L —varitldkstdF vy 7 -
Yarvi WMk Tb—2a rdib b,
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ACTUATOR

N

[::;i;::]?””f”/ BLACKBODY CALIBRATION ASSY

REFLECTIVE SHUTTER

GMS—§

ACTUATOR

................................................................. OPTICAL PATH

CALIBRATION SHUTTBR

GMS&S—4

Fig, 5.2 Illustration of Calibration
shutter mechanism

3.1 HFHFvYITb—vav

FEr ) TVL—varcdFvyIL—a vy
WL CTHUR S W RA P T R BT S & B
v yREEF VA MVRESME SRS, LA
FRELEREHRONY A% — ¥ v ZE R
BNLFEEHEFAT VAP F—h6GFohb
VISSR @imEEH T, BA I v v ¥ IRESIICEA
The AL YA T LAY - L ZORAIC
BEIBEAH D, HEL AV E AT AN - OMS
LSV S — 7y b Ch A THEM L XL
F—4y bCHARTFEBIC L) —FEHcRE 35,
AT RN F— L EMARE CFMEBEARE olf
BREE VY IOIREREEE 75 Y oD HEHETERE

SCAN LINB
2062

SCAR LINE
0003

SCAN LENE
0004

SCAN LENE
0005

SCAN LINB
J001

SCAN LINE
0002

SCAN LINE
0603

SCAN LINE
0004

BLACKBODY

/ PLATEAU

P

' RAMP LBVEL

OFFSET
OFFSET LEVEL
ORFSET
)
BLACKBODY
s/
BLACKBODY &
S/H LBYEL
PLATEAU

RAMP LEVEL

Fig. 5.3 Illustration of GMS-5
Calibration line data

STAIRCASE LEVEL

OFPSET LEVEL

.................................................

BLACKS0DY LBVEL

STAIRCASE LBVEL

Fig. 5.4 [Illustration of GMS-4
Calibration line data
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D, 5P LOTF—TNELTCHAEIRTVS, 20
EINLTHREL ANV EREORBRIEI—FMICHRE D,
T hOBTEXYY T - aFil7 74 VLR
TS ND, B E XY 7L — a v F— 7 VRS
1. W52, REROZL Y EIERMAK SRS,

3.2 WMR{F¥Fr YIS —var

GMS IKIE KB EZ M L-THRE YO F vy 7
L—va 8EeH 5, My v ) TL—va icid
Fx YT - g VEREELE TS S ho S
H MR X ORBEEER S h b, - ok
WL HHOREZLZIET S HWTT A B{E
RERAIATBLY, WTHE VS HoRELHEL—
BEIGECA M7 RBEILE TR —~ 5 4 X
HIZEDITS,

4. S-VISSRx+U7L-Y3>

S-VISSR (A F b v F FVISSR) . GMS-5 #
SEM Y B EShZ iy, HiLw
TA—v b CEEZToTwA, H7+—<v } T
. 82 L REREHE 7 — 7 O v ¥ ~ DB
RO, &F v 7 AL SRR Bt & A+
BILDIIFRaArvsr—Tarvesr ity ) S —
Va iR uy 2AEMmEh,

FyS—a vERI2 Y 713, SESBER
Ty FHELFAMR FIAvORF AT a
Y7 FIZBFEH LTRSS TwD, ¥y TL—
a T Oy 2138 T4352T — KR BHED, 25
DEINTVBEILBRIDITI A V5 BIETT 5,

FErHINZF XY T L= a vl 7oy 2 hbk
1 (IR1), ##2 (IR2). A#ER (IR3)
B (VIS) &L —DOfHE L NVER
DEDDF XN TL—Yarvi—TAAELRE, &
L, ek E comEN LT ERBRICBIT s 4E
Y —OREEe RICEENIER S HE-L R
NOBRT — T (Table 6. 1~5.4) ISR AFHETE
B L, 2 BUAKEROBFRY ) T b—Ya ri—
ThE HANS W EE S S o Lk S s,
LRI OWTEMEREEDLZVOT, 3T
L—va ilR7ay 2R EshTwbs sy ) 7
V=Y a3 77V EEEOERT — 7V OEIRF-
DD b,

BRI T — Z 2o CIGRE A S 2 U R 2 i
ZAPOCENTEL LI ICRPOB6T — FRIKZK &
YHTEIRE T - T EREIT TS, CHIZEDE
U ORERTORERSENEONL, Sy YT
Va7 0y 2 ONAE % Fig. 5. 512589
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POS. BYTE ITEM CONTENTS TYPE
(BYTE) | NUM.
i 4 table ID calibration table ID | % 4
5 6 date data generated date BCDx6
(YYYYMMDDHHmm)
i1 i sensor selection 1 or 2 as follows I %1
l-primary 2-redundancy
1 2 4 5 | coefficent tahle n : number of valid F1 I %1
for IR radiance
estimates Bo ! factor | R¥4. 6
IR 1 B: : factor 2 R%4.6
{expression> B2 . factor 3 R¥d, 6
C=xpg: - V1 B3 : factor 4 Rx4. 8
i=0
B  factor b R#%4, 6
V=R-+0G+ Vo
fs  factor 6 R¥4. 6
C: level (0-255) g : factor 7 Rx4.6
V: voltage(V)
R: radiance G :gradient R*4,6
(W/cm?. st pm)
Vo : intercept R¥4. 8
C =255-C" +Ce
Co : level bais R¥4. 6
C': level of
S-VISSR (reserved) R%4. 6
517 4 5 | same above but IR2 same as above
1 02| 45 same above but [R3 same as above
1 47116 (reverved)

Fig. 5.5 CALIBRATION INFORMATION BLOCK (Continued)
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POS. byte ITEM CONTENTS TYPE
(BYTE) { num,
267129 | VIS level-albedo Rx4. 6
calibration talbe level albedo
_ 0 X XX
VISt 1
63
b1 3| 256 | same above but VIS2 same as above Rx4., 6
769|256 |same above but VIS3 same as above R4, 6
1025 256 | same above but VIS4 same as above Rx4, 6
1281 1024 1 IR level- TBB Rx4, 3
calibration table level temperature
0 x x x (K)
IR 1 '
255
2305 1624 | same above but IR2 same as above R¥4,3
3329 1024 | same above but IR3 same as above R%4,3

Fig. 5.5 CALIBRATION INFOGRMATION BLOCK




LEVEL

255
254
253
252
251
250
249
248
247
246
245
244
243
242
241
240
239
238
237
236
233
234
233
232
231
230
229
228
227
226
225
224

TEMPERATURE

130.00
130.00
130.00
130.00
130.00
130.00
130.00
130.60
130.00
130.00
130.00
130.00
130.00
130.00
134.19
147.65
155.73
161.75
166.62
170.77
174.40
177.64
180.47
183.18
185.70
188.05
190.26
192.35
194.33
196.22
198.03
199.76

223
222
221
220
218
218
217
216
215
214
213
212
2ll
210
209
208
207
206
205
204
203
202
201
200
185
138
197
196
195
194
183
192

Table 5.1 Tevel-temperature conversion table for IR 1 sensor

201.42
203.02
204.57
206.07
207.52
208.92
210.29
211.62
212.91
214.17
215.40
216.60
217.78
218.92
220.05
221.15
222.23
223.29
224.33
225.35
226.35
227.33
228.30
229.26
230.20
231.12
232.03
232.93
233.81
234.68
235.54
236.38

s
130
183
188
187
186
185
184
183
182
181
180
179
178
177
176
175
174
173
172
171
170
169
168
167
166
165
164
163
162
lgl
160

237.23
238.06
238.87
239.68
240.48
241.27
242.08
242.82
243.58
244.33
245.08
245.81
246.54
247.26
247.98
248.69
249.39
250.08
2850.77
25L.46
252.13
252.80
253.47
254.12
254.78
255.42
25%6.07
256.70
257.33
257.96
258.58
259.20

159
158
157
156
155
154
153
152
151
150
148
148
147
146
145
144
143
142
141
140
139
138

137

136
135
134
133
132
131
130
129
128

259.81
260.42
261.03
261.62
262.22
262.81
263.40
253.98
264.56
265.13
265.70
266.27
266.83
267.39
267.95
268.50
269.05
269.60
270.14
270.68
271.21
271.75
272.28
272.80
273.33
273.85
274.37
274.88
275.39
275.90
276.41
276.92

127
126
125
124
123
122
121
120
119
118
117
116
115
114
13
112
111
110
109
108
107
106
105
104
103
102
101
100

98

28

97

96

277.42
277.92
278.41
278.91
279.40
279.89
280.37

.280.86

281.34
281.82
282.30
282.77
283.24
283.71
284.18
284.65
285.11
285.58
286.04
286.49
286.95
287.40
287.86
288.31
288.75
289.20
289.65
290.09
290.53
290.97
291.41
291.84

95
94
93
92
31
a0
89

87

BERR

82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65

292.28
292.71
293.14
293.57
293.99
294.42
294.84
295.27
295.69
296.11
296.52
296.94
297.36
297.77
298.18
298.59
299.00
299.41
299.81
300.22
300.62
301.02
301.42
301.82
302.22
302.62
303.01
303.41
303.80
304.19
304.58
304.97

63
62
61

53
58
57
56
55
54
53
52
51
50
49
43
47

45

43
42
41

39
38
37
36
35
34
33
32

305.36
305.74
306.13
306.51
306.90
307.28
307.66
308.04
308.42
308.79
308.17
309.54
309.92
310.29
310.66
311.03
311.40
311.77
312.14
312.51
312.87
313.24
313.60
313.%
314.32
314.68
315.04
315.40
315.76
316.12
316.47
316.83

= o e B2 RN NN NN NN N W
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S N W s s D0 W

317.18

317.53

317.88
318.24
318.59
318.94
318.28
319.63
319.98
320.32
320.67
321.01
321.38
321.70
322.04
322.38
322.72
323.06
323.40
323.74
324.07
324.41
324.74
325.08
325.41
325.75
326.08
326.41
326.74
327.07
327.40
327.73
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LEVEL

255
254
253
252
251
250
249
248
247
246
245
244
243
242
241
240
239
238
237
236
235
234
233
232
231
230
229
228
227
226
225
224

TEMPERATURE

130.00
130.00
130.00
130.00
130.00
130.90
136.00
130.00
130.00
130.00
130.00
130.00
130.00
130.00
130.00
135.12
146.04
153.34
158.97
163.62
167.63
171.18
174.38
177.30
180.00
182.50
184.86
187.08
189.18
191.17
193.08
184.91

223
222
221
220
218
218
217
216
215
214
213
212
211
210
209
208
207
206
205
204
203
202
201
200
199
198
197
196
195
194
193
192

Table 5.2 Tlevel-temperature conversion table for IR 2 sensor

196.66
198.35
199.98
201.55
203.08
204.55
205.88
207.38
208.74
210.06
211.35
212.61
213.85
215.05
216.23
217.39
218.52
219.63
220.72
221.78
222.84
223.88
224.90
225.90
226.88
227.85
228.81
229.75
230.68
231.60
232.50
233.39

181
180
189
188
187
186
185
184
183
182
181
180
179
178
177
176
175
174
173
172
171
170
169
168
187
166
165
154
163
162
14533
160

234.27
235.14
236.00
236.85
237.69
238.52
239.34
240.15
240,95
241.74
242.83
243.30
244.07
244.83
245.59
246.33
247.07
247.80
248.53
249.25
249.96
250.67
251.37
252.06
252.75
253.44
254.12
254.79
255.46
256.12
256.77
257.43

159
158
157
156
155
154
153
152
151
150
149
148
147
146
145
144
143
142
141
140
139
138
137
136
135
134
133
132
131
130
129
128

258.07
258.72
259.35
259.99
260.62
261.24
261.86
262.48
263.09
263.70
264.31
264.91
265.50
266.10
266.69
267.27
267.85
268.43
269.01
268.58
270.15
270.71
271.28
271.84
272.39
272.94
273.50
274.04
274.59
275.13

275.67

276.20

127
126
125
124
123
122
121
120
119
118
117
116
115
114
113
112
1i1
110
108
108
107
10¢
105
104
103
102
101
100

99

98

97

96

276.74
277.27
277.79
278.32
278.84
279.36
279.88

.280.39

280.91
281.42
281.93
282.43
282.93
283.44
283.94
284.43
284.93
285.42
285.91
286.40
286.88
287.37
287.85
288.33
288.81
289.28
283.76
290.23
290.70
291.17
291.64
292.10

95
9
93
92
91
90
89
88
87
86
85
84

82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64

292.57
293.03
293.49
293.95
284.40
2%4.86
295.31
295.76
296.21
296.66
297.11
297.55
298.00
298.44
298.88
299.32
299.76
300.19
300.863
301.06
301.49
301.92
302.35
302.78
303.21
303.63
304,05
304.48
304.80
305.32
305.74
306.15

63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
a1
40
39
38
37
36
35
34
33
32

306.57
306.98
307.40
307.81
308.22
308.63
309.04
309.45
309.85
310.26
310.66
311.06
311.46
311.86
312.26
312.66
313.06
313.46
313.85
314.24
314.64
315.03
315.42
315.81
316.20
316.59
316.97
317.36
317.74
318.13
318.51
318.89

il L Tl == T vl el S - T A T L Y o N o T % N oY 6 T o R O T PV )
S kN W R0y 0 WO PN W RN 0w o P

O P N W Rl N e W0

318.27
319.65
320.03
320.41
320.79
321.17
321.54
321.92
322.29
322.66
323.03
323.40
323.77
324.14
324.51
324.88
325.25
325.61
325.98
326.34
326.71
327.07
327.43
327.79
328.15
328.51
328.87
329.23
329.58
329.94
330.30
330.65
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LEVEL

255
254
253
252
251
250
249
248
247
246
245
244
243
242
241
240
239
238
237
236
235
234
233
232
231
230
228
228
227
226
225
224

TEMPERATURE

170.00
170.00
170.00
170.00
170.00
170.00
170.00
170.00
170.00
170.00
170.00
170.00
170.00
175.70
186.71
193.76
158.14
203.52
207.24
210.49
213.40
216.03
218.43
220.66
222.72
224.65
226.48
228.20
229.84
231.40
232.89
234.32

223
222
221
220
218
218
217

216

215
214
213
212
211
210
208
208
207
206
205
204
203
202
201
200
199
198
197
196
185
194
183
192

Table 5.3

235.69
237.01
238.28
239.51
240.69
241.84
262.96
244.04
245.09
246.11
247.11
248.08
249.03
249.96
250.86
251.75
252.61
253.46
254.29

. 255.11

255.91
256.69
257.46
258.22
258.96
259.69
260.41
261.12
261.81
262.50
263.17
263.84

Tevel-temperature conversion table for IR 3 sensor

191
190
189
183
187
186
185
184
183
182
181
180
179
178
177
176
175
174
173
172
171
170
159
168
167
166
165
154
163
162
161
160

264.49
265.14
265.77
266.40
267.02
267.63
268.24
263.83
269.42
270.00
270.58
271.14
271.70
272.26
272.81
273.35
273.88
274.41
274.94
275.46
275.97
276.48
276.98
277.48
277.97
278.46
278.95
279.43
279.90
280.37
280.84
281.30

159
158
157
156
155
154
153
152
151
150
149
148
147
1456
145
144
143
142
141
140
139
138
137
136
135
134
133
132
131
130
129
128

281.76
282.22
282.67
283.11
283.56
284.00
284.43
284.86
285.29
285.72
286.14
286.56
286.98
287.3%
287.80
288.21
288.61
289.01
289.41
289.80
290.20
290.58
290.97
291.36
291.74
292.12
292.50
292.87
293.24
293.61
293.98
294.34

127
126

125

124
123
122
i21
120
118
118
117
116
115
114
113
112
111
110
109
108
107
106
105
104
103
102
101
100

99

98

97

9%

294.71
285.07
295.43
295.78
295.14
296.49
256.84
297.18
297.53
257.87
2¢8.22
298.56
288.89
255.23
298.56
259.90
300.23
300.56
300.88
301.21
301.53
301.8%
302.17
302.49
302.81
303.13
303.44
303.75
304.06
304.37
304.68
304.99

95
94
93
92
91
90
89

87
86
85

83
82
81
&0
79
78
77
76
75
74
73
72
71
70
69
68
67
66
€5
64

303.29
305.58
305.90
306.20
306.49
306.79
307.08
307.38
307.68
307.97
308.26
308.55
308.84
308.12
308.41
308.70
308.98
310.26
310.54
310.82
311.10
311.38
311.65
311.93
312.20
312.48
312.75
313.02
313.29
313.56
313.82
314.09

63
g2
61
60
53
58
57
56
35
54
53
52
51
50
43
48
47
46

S &R &

41
40
39
38
37
36
35
34
33
32

314.36
314.62
314.88
315.15
315.41
315.67
315.93
316.18
316.44
316.70
316.95
317.21
317.45
317.72
317.97
318.22
318.47
318.72
318.97
319.21
319.46
319.71
319.95
320.19
320.44
320.68
320.92
321.16
321.40
321.64
321.88
322.12

HPHHMHHHHHNNBNNNNNNNWN
O P N WA O o P W B ;o W O

322.35

322.59

322.83
323.06
323.29
323.53
323.76
323.99
324.22
324.45
324.68
324.91
325.14
325.36
325.59
325.82
326.04
326.27
326.49
326.71
326.94
327.16
327.38
327.60
327.82
328.04
328.26
328.48
328.69
328.91
329.13
329.34
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LEVEL

o e
M WMNHOWoE - S WM — O

Tabie 5.4

ALBEDO

OO OOQOOCOCOOCOOOO0C

.00000C
.000252
.001008
.002268
.004031
.006299
.00%07C
.012346
.C16125
.020408
.025195
.030486
.036281
.042580
.048383
.056689

LEVEL

16
17
18
19
20
21
22
23
24
25
26

ALBEDO

OO0 OOOOOCOOOOO

.064500
.072814
.081633
.090955
.100781
SIS
.121945

.133283
.145125
.157470
.170320
.183673
.197531
1211892
226757
1242126

LEVEL

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

level-albedo calibration/conversion table for VIS sensor

ALBEDO

OO OOOOOOOO0O

.258000
.274376
.291257
. 308642
.326531
.344923
. 363820
. 383220
.403124
.423532
444444
.465860
.487780
.510204
.533132
.556563

LEVEL

48
49
50
51
52
53
54
55
56
57
58

ALBEDO

OO0 OoOOOoOOOOoOoCCOOO0O

580499
.604938
.629882
855329
.681280
.707735
. 734694
. 762157
.790123
.818594
. 847569
.877047
.907029
.937516
. 968506
-000000

(966T) HAOSSI TYIDHLS HLON "HOHL ¥ALNAD ALITIELVS TVIIDOTOYOHLIN




ke ) e B
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BSRERE

(1996)

vaJs

5. 2 Navigation

Abstract
Navigation (Image Mapping) is used to process Visible and Infrared Spin Scan Radiometer
(VISSR) image data, i.e., each pixel of the VISSR image data correspond to its respective position on

earth, thus making it necessary to transform between geodetic and VISSR frame coordinates. To

improve the accuracy of Navigation, navigation process uses an image mapping fine tuning technique

call Image Distortion Data Determination which is based on detection of the earth’s edge from VISSR

infrared image.

The accuracy of the navigation is 1. 25km to 2km (RMSE : Root Mean Square Error).

5.2.1 FJEF—VarOxEH
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HIEEHEHT b

(2R ONE

HROMEI A oONET - sR S h s,
SR, KEHEAER (cpAS). WHMEAE
BRUA—A RSNV TOEZ VY T7M2 ) 7HL VT
WREShz3 20l EREEHLICHREL B ERD
PREEZIET A, SHAMMEE 1 H 40, 6 BMECSE
6 HEHM L T B EEARI T, S O R 7
yhLEEOWELTREL, WELALRE» kD
HEOMNEBEL FHlT A, FEY—Ta VAT A
RoMEid, coTFllshzuEgcdsb, GMS ¥ —
A CR1I00mOBETHEOMEL FRIL TWa,

(BYA N DA
KEOFHIHL, SERB R I %, VISSRA
Kigasgl LTHBEENEL WL, REDK
i, #HROBSOEEFHEL LTS,

WA L—F

AL P ERHEORERYTH Y, HRIH
REINLKBLVYHOF—3 05BN T 5, Kty
FOF—2FFLAPIRETRTEY, BENAT
BHKE 7 74 W& KR v 9077 2L,

AN FR—EB  Seiichiro KIGAWA




METEOROLQGICAL SATELLITE CENTER TECH. NOTE SPECIAL ISSUE {1996)

SRR TR

Geodetic Coordinates

FES — s AEH
Navigation Information

HERIE] T AR

Barth-fixed Coordinates

+ HhERoIBIR
Shape of Barth

- iR oNE

Satellite position

Ay S FE S h i EIER
Satellite Angular Momentum
Coordinates

R EE s BIER

Satellite-fixed Coordinates

- KEBo ARl
Sun directien
cAEYL—}
Spin rate
- BB OB
Satellite attitude

CIATIA A VL

Y1SSR misalignment

VISSR (CHEE s hicBEER
VISSR Coordinates

CAFyEIH
Stepping angle
Bl D
Sampling angle

VISSR M{ZMEAER (1, J)
VISSR Image Coordinates

© 7 be— Al
PFrame center

Fig.1 Schematic diagram showing the concept of Navigation
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I K — v g EH
Navigation Information
HhER TR W (R BB
Shape of Barth 4 Image
constant
data
g ofE
Satellite
position & T Orbit
Predicted determination
KBGO H ] orbit and
Sun direction B2 )55 4-4 data prediction
FRiE
AEVL—} Image
Spin rate parameter E-E) Attitude
edition Predicted determination HKE data
EOREY attitude and
Satellite data prediction
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gy EHIE Image
IATIA4 AL VISSR Distor— distortion VISSR
Misalignment operation tion data image
data data determination
edition =
A7 VI
Stepping angle i {5E
Image
47y constant
Sampling angle data
7 L Al
Frame center

Fig.2 Schematic diagram showing the concept of the source of information for
Navigation
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V1SSRWRF—2%

W5 A — 2B
VISSR image data

FEH— g VIEH

ALy FFVISSR

SIS VIRV L
Stretched-VISSR

Kavigation Information

documentation sector

parameter blocks

7 L — AHuls
Frame center

HhERDIEIR HEREZ R E
Shape of Earth Coordinate
transformation
parameters
HEONE segment
Satellite position
XRBOFT HLE T I
Sun direction Orbit prediction
data
AL —}F
Spin rate :
LT HIEH HOERT-Y )
BEORY Attitude Orbit and
Satellite attitude prediction data attitode data
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SATIAAVE
-Misalignment
AFy VI FEAZZ R B
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$ 7Y A parameters
Sampling angle segment

Fig.3 Schematic diagram showing the concept of navigation information in

VISSR data
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M
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data determination
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{2 Ly FFVISSR
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Fig.4 Schematic diagram showing the concept of misalignments angles status
using Image distortion data determination
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Fig, 5 Navigation Accuracy
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6.1 ® &
6.1

Image

Abstract _

The MSC of JMA distributes observation data of GMS to users in public. Stretched—VISSR,
digital image data of VISSR, is disseminated to Medium—scale Data Utilization Station (MDUS)
through GMS. Weather Facsimile (WEFAX), analog facsimile picture, is disseminated to Small-scale
Data Utilization Station (SDUS) through GMS and land line. High Resolution image (HR image),
processed digital image data and a successor to the High Resolution facsimile (HR-FAX), is send to
the Headquarters of IMA.,

WEFAX and HR image are produced at the Date Processing Center (DPC).
vapor four—sectored pictures of WEFAX (A-D, K-M pictures) and infrared, visible and enhanced
infrared polar stereographic pictures of WEFAX (H, 1, J pictures) are made for users in public. Infrared,
visible and water vapor IR image of polar sterecographic and normalized geostationary projection are
made for Forecast department of JMA. Polar stereographic HR image for monitoring sea ice and

Mercator HR image for monitoring distribution pattern of sea surface temperature are made for Marine

Infrared and water

department of JIMA,
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Fig. 1 Visible polar—stereographic {upper) and disk (fower) HR image.
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Fig. 2 Infrared polar—stereographic (upper) and disk {lower) HR image.
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Fig. 4 Seaice HR image (upper : GMS visible, lower : NOAA infrared) .




[EFHEE 42— BRHBEHHINS (199%6)

4rEen £5T 3825 107 o

Fig. 5 Sea smface temperature HR image.
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6.2 RIBEEBHE

6. 2 Longwave Radiation

Abstract

At the Meteorological Satellite Center, the average brightness temperature that is a representative

value of the total amount of longwave radiation and the OLR (Outgoing Longwave Radiation) that is

thermally emitted from earth—atmosphere system are produced and disseminated.

The brightness

temperature can be meaningful since energy of the longwave radiation has a peak in the infrared 1

window of GMS-5. Approximation of the OLR has become possible since GMS—5 acquired the water

vapor channel. The brighiness temperature and the OLR are determined every three hours for the area

covered by GMS-5. Continuously, each mean products of 5-day, monthly and quarterly data sets are

derived based on each 3—hourly products.
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6.3 Cloud Amount / Convective Cloud Amount

Abstract
Cloud amount is important data in order to recognize various scale meteorological phenomena
In MSC (Meteorological Satellite Center), the

cloud amount is generally calculated as the ratio of the number of pixels which are justified as clouds

from local metecrology to the global climate change.

to the number of total pixels in a small area which is derived by dividing the VISSR image data of
GMS observation.

In GMS—4 operation, cloud pixels were justified by some kinds of tests with IR 1 and VIS data,
and the cloud amount of 1° latitude/longitude grid and the VISSR grid data of 0.5° latitude/
longitude grid as cloud amount data had been calculated. Some semi—transparent cini were justified as
middle layer clouds, etc. because their altitudes were fundamentally assigned based on the IR I
brightness temperatures of those pixels. As IR2 and WV channels were added when GMS—4 was
replaced with GMS—5 in June 1995, it became possible to correct the altitude of a semi-transparent
cloud and to justify the convective cloud amount by the use of the difference of brightness levels
among channels by the differences of cloud kinds and statuses,

Therefore, as the altitude of a semi-transparent cirrus is more correctly assigned for GMS-5 image
data than for GMS—4, the precision of the each layer cloud amount based on the number of pixels
allocated to each layer by the corrected altitude was improved. As for the convective cloud, the
cumulo—nimbus is justified by its properties that the difference of the brightness temperature between
IR 1 and WV is small, and the cumulus is justified by its properties that the difference of that between
IR I and IR 2 is small.
VISSR grid data of 0. 5° latitude/longitude are disseminated to Numerical Prediction Division in JMA,

These cloud amount and convective cloud amount data which are contained in

Besides, the cloud amount data calculated from IR 1 by similar algorithm until GMS—4 has been
successively disseminated to Climate Prediction Division in JMA fo be used for climate data.
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6.4 LREKREXE
6.4 Upper Tropospheric Air Humidity (UTH)

Abstract

An upper tropospheric air humidity (UTH). which is defined as an upper tropospheric relative
humidity for a layer between 600 and 300 hPa (Poc et al., 1980). is retrieved from GMS-5 VISSR ”
water vapor” channel at 6.7 um band, designated WV, and split window” channel at 11 pm band
designated IR. This estimation scheme was developed at the Furopean Space Operations Center
(ESOC) of the European Space Agency (ESA) as an operational algorithm from radiance measurements
in & 3 pm channel of the geostationary satetlite METEOSAT (Schmetz and Turpeinen, 1988).

The physical retrieval methed is based on an efficient radiative transfer scheme which uses the
Prediction (NWP) of the Japan

Theoretical radiances for the given temperature

temperature forecast profiles from the Numerical Weather
Meteorological Agency (JMA) as an ancillary data.
profile and a set of fixed upper tropospheric humidities are employed to relate the observed radiance to

mean humidity for a layer between 600 and 300 hPa. The retrieval is confined to areas with neither

medium—nor high—level clouds.
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Fig. 1 Schematic figure of the algorithm for Upper Tropospheric Air Humidity (UTH).
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Fig, 2.1 Comparison of the radiosonde—derived “ground twuth” Upper Tropospheric Air Humidity (UTH) with the
corresponding GMS—5 IR—derived values in October 1996,
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Fig. 2.2 Annual variation of the Upper Tropospheric Air Humidity (UTH) evaluation with BIAS and RMS error in 1996.
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Fig. 2.3 Comparison of the radiosonde-derived “ground truth” Upper Tropospheric Air Humidity (UTH) with the
corresponding METEOSAT IR—derived values (Schmetz and Turpeinen. 1988).
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6.5 WFEAKE
6.5 Precipitable Water Amount (PWA)

Abstract

A Precipitable Water Amount (PWA). which is defined as a mean column value of water vapor
content of the lower troposphere and is well correlated with air temperature between 700 hPa and 920
hPa (Chesters. 1983), is retricved from a difference of radiance observed through GMS—5 VISSR “split
window” channels at 11 and 12 pm band, designated SP 1 and SP2 respectively, This estimation
scheme was developed by Chester et al. (1987) at the NASA Goddard Space Flight Center from
radiance measurements in 11 and 12 pm "split window” channels of the VISSR Atmospheric Sounder
{VAS) on board the Geosynchronous Operational Environmental Satellite (GOES) of the U.S.A.

The PWA is calculated using regression equation of an equivalent black—body temperature (TB)
observed in SPI and SP2, and a2 temperature at 700 hPa from the Numerical Weather Prediction
(NWP) of the Japan Meteorological Agency (JMA) as an ancillary data. Coefficiencies of the equation

were empirically decided from colocated observations of GMS—5 and radiosonde. The retrieval is

confined to areas under clear sky condition,
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Fig. 2.1 Comparison of the radiosonde—derived “ground truth” precipitable water amount (PWA) with the corresponding

GMS-5 TR—derived values in October 1996.
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Fig. 2,2 Annual variation of the Precipitable Water Amount (PWA) evaluation with BIAS and RMS in 1996
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6.6 Sea Surface Temperature

Abstract

Sea Surface Temperature (SST) has been operationally derived from data of thermal infrared split—
window channels on the GMS—5 since June 13, 1995,

To estimate sea swface temperature from satellite observation data an atmospheric correction is
necessary, because thermal radiation emitted from the surface is absorbed by atmospheric constituents.
Until February 1987, an atmospheric correction was made on the basic of an empirical formula and
climate precipitable water amount. From March 1989 to June 1995, a value of atmospheric correction
was calculated by using radiative transfer model.

As GMS—5 is equipped thermal infrared split-window channels, the method of atmospheric
correction is changed. Multi-Channel SST (MCSST) retrieval algorithm developed by National
Oceanic and Atmospheric Administration/National Environmental Satellite, Data and Information
Service (NOAA/NESDIS) is installed. The algorithm uses two simultaneous brightness temperatures in
different spectral bands to correct the atmospheric attenvation of infrared radiation.

As a result of comparison between GMS-5 SST and buoy measurements located GMS coverage,
variance of temperature difference to buoy measurements is in the order of | degree Kelvin in Janvary
1996.

SST is distributed to both domestic and world users. The daily mean SST with 0. 5 latitude/
tongitude resolution within the area from 50 degree North to 50 degree South and from 90 degree East

to 170 degree West is sent to the Headquarters of the IMA in GRIB code. Five—day mean SST is

distributed to worldwide users in SATOB code through Global Telecommunication System (GTS).
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Table—~1 Statistics for comparison of satellite SSTs
bios RMS correlation
CMS-4 =302 6.21 0.85
GMS-5 ~0.58 1.20 0.97
NOAA-12 1.02 1.50 0.98

GMS-4 for Janvary 1995

GMS-5 and NOAA-12 for January 1996
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6.7 Cloud and Water Vapor Motion Winds

Abstract

The Meteorological Satellite Center has produced cloud motion wind since 1978 using visible and

infrared channels. GMS series satellites preceding GMS—5 had only one infrared chaanel and it was

therefore difficult to determine the cloud top height of semi—transparent cirrus accurately. Therefore,

intensive efforts had been made to improve height assignment method to the extracted high—level cloud

motion wind.

GMS-5 is equipped with water vapor channel which improves the height assignment and target

selection for high—level cloud motion wind exiraction and also makes it possible to calculate water

vapor motion wind.

The cloud and water vapor motion winds are calculated four times a day, at 00, 06, 12 and 18

UTC using three consecutive images at an interval of 30—minute. The exiracted wind data are checked

automatically and manualy. The data passed the check are coded inio WMO format (SATOB) and

transmitted to the Forecast Department of JIMA via ADESS and to worldwide users via GTS.

In this paper, cloud and water vapor motion wind extraction methods for GMS—5 are described.
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6.8 AAHSHEE L

6. 8 Solar irradiance

Abstract

The knowledge of the downward solar irradiance at the Surface of the Earth (Solar Irradiation) is

important in many fields, such as the initial value for the long-tange forcast, calculating the radiation

budget of the earth’s surface for climate studies, etc..

This product calculates it for the area from 60° N to 60 ° S and from 80 ° E to 160 ° W, as
hourly data from 21 UTC to 09 UTC in every 0.25 ° latitude / longitude grid. The hourly data are
added up to daily data, and sent to the Numerical Prediction Division of JMA via ADESS.
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6.9 Snow-ice index

Abstract

The information of the earth’s surface is important as initial and boundary conditions for numerical

prediction. The information about snow and ice cover can be given as an index. {snow—ice index)
This index is calculated for the area from 60° N to 20 ° N and from 80 ° E to 160 ° W, as

daily data in every 0.25° latitude / longitude grid. The results are sent to the Numerical Prediction

Division of JMA via ADESS.
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6.10 ZfFHrIERIX
6.10 Satellite Nephanalysis Information Chart (SNIC)

Abstract

Taking advantage of multispectral radiometers of VISSR of GMS-5 consisting of Water Vapor
(WV) absorption and Split-Window (SP) channels, MSC has developed Satellite Nephanalysis
Information Chart (SNIC) for supporting short—range forecasts in place of Satellite Cloud Information
Chart (SCIC) of GMS—4,

SNIC covers the Far East area including Japan and its suwrrounding sea. As well as basic
information, it contains additional information required by local weather services for forecasting the
weather and monitoring weather conditions. Basic information consists of cloud types, cloud top height
and atmospheric information from upper to lower troposphere. The clouds are automatically classified
into seven types, e.g., cumulonimbus, cumulus, using multi-spectral data from WV, SP and Visible
(VIS) channels of GMS-5. Cloud types are modified, mainly focusing on misclassification of
cumulonimbus and fog/stratus, through man—machine interactive procedures on workstations. Cloud
distribution pattern is displayed by allocating characteristic hatched and shaded patterns to cloud types
in SNIC. Cloud top height calculated from the infraved (IR) channel is corrected for semi—transparency
{for thin cirrus cases) by WV. The corrected information is added to the affected cloud area in the
chart manually. Isothermal line of WV channel TBB are drawn in SNIC to monitor atmospheric
conditions of upper and middle troposphere. Upper and low level cloud wind vectors are also added to
monitor the air flow of upper and lower tropesphere.

Additional information related to significant meteorological phenomena is obtained from analysis
of images through man-machine interactive procedures on workstations. Significant cloud patterns, e.g.,
cloud vortex, convective cloud line and cirrus streak are added to SNIC as various symbols. The
symbols include wave cloud which shows the existence of mountain wave, and upper level trough and
jet stream axis, analyzed with new methods based on WV imagery. Significant analysis information,
i.e., the position, the speed of movement and trend of the object, is described. Some comments in
Japanese are made about areas where special attention is required e.g. active convective areas, fron{
lines and remarkably dark arcas in WV imagery. Developing / weakening and movement of significant
cloud is also described. ‘

MSC has routinely disseminated SNIC to JMA meteorological observatories and relevant
institutions within 30 minutes of the 3-—hourly map time by coded digital facsimile (CDF) since June 13,
1995,

iy aEg, RE RE]
Masami TOKUNO and Ryoji KUMABE
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3.1 ZRMF—&oHEMEE

FRIIE, FL 1. 2. 3F v YA NOKEET—
Y EEH L CERMINEITI A (M. Tokuno and K.
Tsuchiya 1994). VIR E{RAME W GR 4 BE (X WT4H %
F—% ST 5. HUE. BEROBIMLAEEE
HOHBUALER D & T B0 REHBICIIFEOHBEOE
% B O T % 2 a3 5, ZHIH)
oMM 7 v % Fig. 2 127,

MO, 0. BB TFOPLEELE 4, 57
VOWED Y LT —F4 YOEBLBEVIEN R
NEFZEIZ2WCHEA L, 2, 3OEEFTF—» Lo
Hfg7— % &3 2, WHEBF—F14 54 .
4 7 BN 7)) v 7 LT 5 (Fig. 3).
KT L2 mg 7 — & &, Rt mEsRE, Bt
HEOWHRICERT 5,

KIS FZ ORI TOR, R4 1 ORERE
TP ERENTA—Z T 7 A VIIHBRENLTWAEE
TR BERE S, NEZEZ 4B (LEEe-
F. ABEE—F, TBEE—-F, BE&ET-F) I
RBiles %0 4 ROBREORHEIL, 4000Pa, 600hPa,
900hPa T&H 5 (Fig. 4 ).

JRPHME S NI LTT O X 5 28 50
HATbh b,

NHEZOHN, FE—- FIIEFThIMATEFLFh
EREEET-FNA).PEBEE—-FNB) . TBREE-
FNC). BRIE— F(ND)MEHE T2,

NA, NB, NC. ND ' #hZh(ai - N)BEL L OB
ThZFhoMBE - FTERHH I N H(a s,
i =A~DiEFEhFTholfl€t— FORERIE., =
UM OEET, (NA+NB+NC) 2% (aasp+c* N)
B LoBaliEe—-Fh LolRe—-FEh s,
IS USNOBEITEOMOZIIZ BTN S h S,
B, BMEREE24=0.8 as=0.8 ac=0.6,
ap=0.8 aap+c=0.8%FHLTWES,

HMAE - PR AT B RIBE 4 2T E L
oD, B UITRN 1 LR 2 OREREL &K
M1 ERN 3 L OBEREED2RITLA PSIAX
D BRHCEM 2R3 5 (R RE . 852 3R
A1l 3oRHEE:HCAZ204 B 0E
(CCTRRRZBETCLIZFREL TOARWV)T, X
RO TREROZEOFELZHINT L2017 Y RETH

Bo TEERLTBELZAZNE-TWLHEES, BE0
SHFOZ{CL Y HLEBROBIIS DR 1 &
A 3 L ORSTHEOBRBISREEIISRTE 5, &K
1 LA 3 OBETREO T — F 20w THE % KD,
HERBRPEL LA BOND BEBALA
RAD(R3)=A +RAD{IR I) + BOBEA LHF TRED
ZHBEEEOMBRYHLOT, REAOBECERY
2T NI ChH S (L BH L, Fig.5). 2
THHI SN LB WERIL 2 BOZEBEOEN A S W
EHEBRLTVA, BIZWRF— P LvEED
TRZ WA TH L, 1B TREITRLIFN1IO
MEEREROHRA 1 RN 2 OBEREEZOL A Y
T A{RMER 2R L. KERID 5 16% 00 (R
R, BAGIRAL ), 84% O il (R KIRIE, RKIREE).
B R (R RIRE-RIGRE) . KERE 2 (RRiRE
ZRREE) A BT 2, XIS L R,
KRR & KRR, RERE L RIGREFO&
RIGL A7 AN LRHEICL D ZRZHHNT S (F
BEMAM, Fig.6). BARTRF—FHRHEYAET
HbHo 1BFIEITNIEEOLAMNTT LA (BRE
B RMER L, EEHEND 516% 0 M (BN E),
84% DM (A SLETH) . X BOAHER O K BT R{
FAEs) 2 G ML, B E e KBRS O KT
AT ANSGEMEIC X D ZR 2 PBT S TR
M., Fig, 7)o

FHE— FOFBEIZOWTHMT %,

1) LEZEe— o

FBZEE— FOMECIE, 1R TEHEAZECH).
HEPOBRKEEH(CY). BWEH (Dense). BE
(Ci) (Ci+WRERK(Cm)), (Ci+HZER(Cu)ICH
SRS 5,

Ch IV Tid, 1FLDWHRS 1 L RS 2 oM EER
LR LR I OBBEREEN L ISR
HIEEFBALCT, MEREZMUMTCOEHRLHE
5 (Fig. 8 (A))o Cb MFEEAH 1 MDA RMFHEL
D0% &L D REVE, Cb LT S, A#HT—-52°
HHE, PR Sz Ch iR X b Cb, Cg.
Dense, (Ci+Cm) B4 5 (Fig. 8 (B))o CbH
FUD 1B THOEDEERDT0% L /A S v, 1
RF— & 03 HIFTIITTHABIC L D Cb. Cg. Dense.
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(Ci+Cm)}, (Ci+Cu)y Cilz ¥ B L (Fig.8 (C)), W
RTF— F PR VERIE, FAE 1 EFRA 3 OBETRED
MBI A FE T 5o HMBRERA0. 7L DR EVE
ZRHNAE LTV, BRBAOMEIC L ) Dense. (Ci
+Cm), (Ci+Cuw). CitZHB¥ 5 (Fig. 8 (D}}o RAT
0.7& H/h S, NAROFRS 1 RN 2 oM ER
BERCHRM L3 L oRBEEEOZFLEho
PHHEIC W CEEBREZEME LTV Cg & Gl
33 % (Fig. 8 (E))o

2) WEEE- Ny

R T FIRETE, LBET- PRMEE RS
JiEC, WIRF— ¥ A, Cg. Cm. (Ci+Cm),
(CitC)ICWRT— & 2B B M, Cg. Denses Civ Cm,
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LI, CgldCb & MARICHRILL LR 2 oM
FEIRREZE & fAh 1 EkAL 3 OBIEIREEN L BIT/E
(GAZEZHAMLC, BEREELHETCgHEz
HWiE$ 5 (Fig. 9 (A))o Cg WHOMEDEFYEHERD
0% & D KEVEE, Cg IHMT 5, TRF— 2D
BIRE CHIB S Fuiz Cp td T HALELIC 1 B Cg. Denses
(Ci+tCm) i FHHNT 5 (Fig. 9 (B))o CgEHEOM#H
PEEMERD70% L D /A3 v, EBEE—FLFE
RICHBERBEROEIIE U 0H# LT ). RA0.64
DRE L H2W 7T — 7 A% WEEZ B IVAH 247,
REAOMIZ X U Dense, (Cit+tCm). (Ci+Cu), Ci
AT % (Fig. 9 (C))o RAN.6LEDKE L HOW
W7 — 8 Hd LRI, THABMIZL Y Cg, Dense,
(CitCm). (CitCu), CilZ 3 M-¥ 5 Fig. 9 (D))o
RP0.6E B /AS BT F— B wEE, Cm i
HFT 5, RP0.6L VNS ADHRET— 7 HD 5
e, ML IEIZ X 9 Cg & Cm & 2T 5 (Fig. 9
(E))a

3) TREE—-FAH

T~ FHHGE, THLEIZL Y cu. BB
£ (Fog), Z DD ER (Other) 1ZHH) ¥ 5 (Fig.
10(A))e WHFT— 7MW, TRELHT, Cu

FREENE

(1996}

Fog, Other {Z¥171 % (Fig.10(B))o HIMHHERYUT
DFEZZEITOTVDE, TREIZODWTIRM 1 &K
S22 X OBERESRCIREREZO SIS (R
IZ Fog/St /NS v, F 72 Fog/St DAL 1 OMERE
DHITAE VD, ColZFDIEOBRE CRE L8
RRREN,

4) WRMEE— Fa

W7 — 2 FHBEE. WHMLIIZ L Y Fog, Other
KRBT A (Fig 11(A)) e T -2 2R WEA, T
REWIM T, Fog., Other IZWH3 5 (Fig.11(B))o

5) HEE— Fi LA

WRT— 2 HHDYE, THRLAIZL Y Cg. Dense.
Cm, Cil2Hd 5 (Fig12(A))e WHF—FHF kv
B, NEOFT— 7o CER LML) M
BHRERA0.6L D KEVWEHC T, RA0.6LH/HE
W, (NA+NBHNCOE ORI 1 & R4 2 o R
BERUHEIL LR 3 EoEBEREZOEhEho
PRI CREREZLAEZ 1T Cm & Other {2
HBT 5 (Fig.12(B)).
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3.2 ZETRSEEIN
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5 (fEHE, LB, 1990), KM E LTk Fig.5 iR L
Qo OBEEENT L, BERIIHIOWTE, 1
BT HORIGRE L KEEHAAT A= 7 7 4 VT
MEINTVWAMEREE Z BT L LIt D ENY
B,
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Cloud classification Algrithm

Start
4

Extract pixcels of IRI, IR2,IR3 and VIS including in a grid ( N pixceis ).

.

L

kﬁﬁ?lﬁ3?f)I?ﬁdlﬁgd?ﬁﬂcéR? RAB (R ﬁ? “f°RXB§Iﬁ31 BUIRL), TBB(IR2),
Sﬁgezgn?th ing ée converted 1into re ec ance made the correction of

A

éS pﬁ?jiig j;etﬁia§§§fa§§.;“;z : 3878850 uba’) beed 0n"hhn chri) 1
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| NA s 0.8N 9 }———————————» ®
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( see Fig.8(A)) J,YES T R2 w en a biac od 3 c?oud
["Cb pixcel % aceé Tt °he
, pixce i eE{ence between
- hen oackbody clou
over NAj’tlmes 1s p aceH 1ﬂ tropopause
Lﬂumber of Cb pixcels = 0.7N ?
IRLE , NO
NO VIS avaiable 7 VIS avaiable ¢
| VS | ¥Bs
Cb area VIS treatment
- Vis treatmeﬂ {see Fig.7,Fi1g.8(C))
(see Fig.7,Fig.8(B)) l
STOP |
! Cb ,Cg, Dense, CitCm area I 8?+Cg§’C?$Cu,tl area
! ¢
Lo e oty it
l e on kb ka) = hekas (1 RE5°5°8
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Cg, Ci area Mlutilayer Treatment (see Fig, 5, Fig.8(D))
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%see Fig. 7, Fig. STE?T Cg, Dense, CitCm
l CitCu, Ci area
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(see F1§e7 F?g 9(F))
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— 125 —



METEOROLOGICAL SATELLITE CENTER TECH. NOTE SPECIAL ISSUE  (1996)
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@
4 NG
| (NA+NB+NC) = 0.8V 27 |
YES ( No enhanced mode )
[_ VIS avaiable ¢ }47 KO l ! STOP
l’YeS &a culate g eéation CH ff} ient
VIS treatment etweer) 36?[ ) .and 29( ﬁé??,
o e RE ) || adal o el i

LCg. Dense, Cm, Ci area_—] l YES

R = 0.6
- | No

gifference Temperature Ci area

reatment
STOP

e PieT o lpgenent

1 m, Cther area

Fig.2 Cloud classification algorithm
tongitude

latitude

e 2 the pixcel selected

vis

Fig.3 Schematic representation of selecting image data contained
in a grid. In case of IRI, IR2 and IR3 channels, the grid is
formed with five lines X five pixcels image data round the
pixcel (A) in correspondence to an intersection of logitudial and
latitudial lines at intervals of .25 degrees as shown in the
upper side, In case of visible channel, an image data (B) is
selected from sixteen visible image data ( four lines X four
pixcels ) in correspondence to a pixcel selected in IR as shown
in the iower side,
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High Cloud Middle Cloud | Low Cloud Clear

Mode ( NA ) |Mode ( NB ) | Mode

clHHH AT

(NC )| Mode ( ND )

high «— MIR1 MIR1 MIRT —— low
(400hPa) (600kPa) ( 900hPa)
Fig. 4 An example of one-dimensional histograms of 4-layers

classified by TBB(IR1) calculated in the radiation model,
MIR1(ahPa ) is TBB simulated for IRI under the condition of

a blockbody cloud al w«hPa,

Q1
high T00hPa
IR3
Radiance 300hP
| A
100hPa
low .

J ¢ RAD(IR3) = A- RAD(IRD)+B

900hPa

cloud {cloud | cloud
type 1{ type 2| type 3

Coeffl Coeff?2
low < C(oefficent A — high

low «—— IRl Radiance ———> high

Fig.5 Multi-layer cloud classification treatment
Points (- ) show the relfation between IR! radiance and IR3 radiance
observed by satellite when a blackbody cloud placed in the specific
levels, L is a smooth curve jointing points above. Marks (x) show

the relation between IRl radiance and IR3 radiance observed by satellite
when semi-transparent clouds exist. J is a straight line produced by
the regression technique using marks (x) data ,and its regression
equation is shown as RAD(IR3) = A - RAD(IR1) + B.
Qo and G: show the cloud top height of upper cloud layer and lower
cloud layer. When Qo is assumed to be the fixed height, the value of
coefficent A is increased as the cloud top height of lower cloud layer
Q: is increased, therefore cloud types are determined by the value of

coefficent A ( e.g. Coeffl, Coeff2 ),
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Accumulated FPFrequency Accumulated Frequency

TBB(IR1) DTBB(IR12)
4% f—-reeee e = BAY b —~rﬁ
—] -
16% ] 16% | =]
T(Min) T (Max) NTi2{Min) DT12(Max)
e— DT — «— DDT12 ———%
DT = T(MAX) - T(MIN) DDTi2 = DT12(Max) - DT12 (Min)
(a) (b)
High
undefine undef ine T
BTi2c DT12C DT12(Min)
Cu l Cu (Theshold) |
j.ow
DDT12C (Threshold) BT1C DT2C( Threshold )
Low < DDTI2 — High bow «<—— BT —— High
(e) — Cu judgement — ({d)
High
Other )
DT12F Other DT12F DTi2{Min)
Feg [ fog (Theshold) |
Low
DBDT12F (Threshold) PTIE( Threshold )}
Low «— DDTi2 — High Low «<— DT — High
(e) — PFog judgement — (f)
Fig, 6 Concept of cloud classification in iow cloud mode using IR data,

Histograms (a) and (b) are frequency accumulated for TBB of IRl (TBB(IR1))
and temperature difference ( IRL - IR2 ) (DTBB(IR12)) in the selected pixcels,
T(Min): TBB of IR! corresponding to 18% of the accumulated frequency (a)
T(Max): TBB of IRI corresponding to 84% of the accumulated frequency (a)
BT ! temperature difference T{max) - T(min)

DT12{(Min): DTBB(IR!2) corresponding to 18% of accumulated frequency (b)
DTi2(Max): DTBB(IR12) corresponding to 84% of accumulated frequency (b)
DDT12 :  temperature difference DT!12(max) - DT12(min)

Cu is determined if it is satisfied that DDT12 is lower than DDT12C
(threshold), DTi2(Min) is lower than DT12C(threshold) and DT is between
DTiC(threshold) and DT2C(threshold)( Cu judgement (c) and (d) ).

If Cu isn’t determined, Fog is determined if it is satisfied that

DDT12 is lower than DDTi2F(threshold), DT is lower than DT1F{threshold)
and DT12(Min) is lower than DT12F(threshold)) (Fog judgement (e) and (f)).
The remainder is judged other,
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Accumulated Frequency

B4% e —
16% —---- ]
|
Ref lectance 0% AMin)% AlMax) % 100%
< DA % —>
DA = A(MAX) - A(MIN)
(a)
High
Cloud ?
Cloud | Cloud type 3
type 1| type 2 TBAl DA
Cloud (Threshold) !
type 4
Low
TAMin! TAMin2 ( Threshold )
Low «<—  A{Min) -—— High
(b)
Fig. 17 Concept of cloud classification by visible data

Histogram (a) shows frequency of reflectance of VIS accumulated
by the selected pixcels.
AMin) : The value of reflectance of VIS corresponding to 18% of
the accumulated frequency
A(Max) : The value of reflectance of VIS corresponding to 84% of
the accumulated freguency
DA : Reflectance difference between A{Max) and A(Min)
Clouds are classified by the use of two-dimensional histogram (b) formed by
A(Min) and DA.
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High
other cloud
DTI3 type DTBB (IR1-IR3)
Ch pixcel
pixcel ‘ v
Low
Low <« PT12 — High DTi2 = T12 + 1.0 K
DTBB{IR1-1R2) DTI3 =T13 + 20X

Ti2: TBB difference between [RI and IR2 when

a blackbody cloud is placed in 850hPa level,
Ti3: TBB difference between IR1 and IR3 when

a blackbody cloud is placed in the tropopause,

(A)
Large
ci Dense Ce
+ 20% DA I
€m Ch
Small
50% 0% 15%
Low < A{Min) — [igh
(B)
Large
Ci Ci Cg
Ci + + Dense 20% DA 1
Cu Cm Ch
Small
30% 40% 50& 0% 75% .
Low < AMin) — High
(C)H
High
Ci Ci Ci : Ci
+ + | Dense 8.0 :[M'E‘BB {(13)
Cu Cm K Dense
Low
0.05 0.07 0.8 2.0 K
Low < Coefficent (A} — High Low < (MEB?EZ — High
(D)

Fig., 8 Practical cloud classification in high cloud mode

(A): A pixcel is judged Cb pixcels if it is satisfied that temperature
difference (IR1-IR2) (DTBB{IR!-IR2) is lower than DTi2(threshold) and
temperature difference (IR1-IR3) (DTBB(IR1-IR3) is lower than DT13(threshold)}.

A grid is judged Cb area if the number of Cb pixcels exceed the 80 ¥ of the
total number of Cb pixcels in the grid, using only IR data,

(B): If the grid is judged Cb area and visible data is avaiable, the grid is
classified into four classes { Ch, Cg, Dense and (Ci + Cm )

by the two-dimensional histogram formed by A(Min) and DA ( see Fig.7 ).

{C): If the grid is judged no Cb area and visible data is avaiable, the grid is
classified into six classes ( Ch, Cg, Dense, (Ci + Cm ), (Ci + Cu ) and Ci ) by
the two-dimensional histogram formed by A{Min) and DA.

(B): If the grid is judged no Cb area and visible data is no avaiable, multi-
layer cloud classification treatment is performed, If the value of correlation
coefficent exceeds 0.7, the grid is classified into four classes { Dense,
(Ci+Cm), (Ci + Cu) and Ci ) by the value of coefficent A of regression
equation { see Fig.5). _

(B) If the value of correlation coefficent is less than 0,7, the grid is
classified into two classes { Dense, Ci ) by the two-dimensional histogram
formed by the average of {IRI-IR2) (MTBRi2) and that of (IR1-IR3) (MTBB13) in the

grid,
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Kigh
other cloud
DT13 type DTBB (IR1-1R3)
Cg pixcel
pixcel
l.ow
Low < DTi2 — High DT12 = T12 + 1,0 K
DTBB (1R1-IR2) DT13 =TI13 + 3.0 K

Ti2: TBB difference between IRl and IR2 when

a blackbody cloud is placed in 850hPa level,
T13: TBB difference between IRl and [R3 when

a blackbody cloud is placed in the tropopause,

(A)
large
Ci Dense Ce
+ 10% DA I
Cm
Small
50% 70%
Low < A(Min) — High
(B)
£i| Ci Ci | Dense
|4
Cu Cm
0,05 0.07 0.10
Low < Coefficent (A) — High
(C)
Large
Ci Ci Ce
Ci + + Dense 10% DA I
Cu Cm
: Small
30% 40% 50& 70%
. Low <« A{(Min) ~> High
(D)
Large
Cm Dense Cg
10% DA I
Small
50% 70%
Low <« A(Min) — High
(E)

Fig. 9 Practical cloud classification in middie cloud mode

(A): The same as Fig,8(A) except for Cg.

(B): The same as Fig.8(B) except for Ceg.

{C): The same as Fig.8(D) except for Cg.

(D): The same as Fig,8(C) except for Cg.

(B): The same as Fig,9(D) except for in the case that the value of correlation
coefficent is less than 0.7,
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large
fu rS
20%
Other DA
— 10% )
Fog
Small
50%
Low «<— A(Min) —— High
(A)
High High
undefine T undefine T
2.0 K DT12(Min) 2.0 K DT12(Min)
Cu ~L Cu ~L
2.0 K Low 30K 10.0K Low
Small <« DDTiZ2 — large Small « DT — Large
{ B ) Cu judgement
High High
(ther T Other T
0.5 K DT12 Min) 0.5 K DTi2(Min)
Fog | Fog )
0.5 K Low 1.5 K Low
Small < DDT12 — large Small <= DT — Large

( C) Fog judgement

Fig. 10 Practical cloud classification in low cloud mode

(A): A grid is classified into three classes { Cu, Fog and Other ) by the
two-dimensional histogram formed by A(Min) and DA (see Fig.7).

(B): If visible data is no avaiable, the grid is judged Lu area if it is
satisfied that DDT12 is less than 2.0 K, DT12(Min) is less than 2,0 k and DT is
between 3.0 K and 10.0 K. ( see Fig.6 ).

(C): If the grid is judged no Cu area and visible data is no available, the grid
is judged Pog if it is satisfied that DDT12 is less than 0.5 K, DT12(Min) is
less than 0.5 K and DT is less than 0.5 K,
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Large
i)
Other i
10% DA
Fog i
50% 1008  Small
Low «<— A(Min) —— High
(A)
High ligh
(ther T (ther T
0.5 K : bT12 (Min) 0.5 K DT12(Min)
og Fog
¢ 4
0.5 K Low 1.5 K Low
Small < DDT12 -> large Small < DT — Large

{ B) Pog judgement

Fig. 11 Practical cloud classification in clear mode
(A): The same as Fig, 10(A) except for Cu.
(B): The same as PFig.10(C).

Large
Ci Cm Ceg
10% DA I
Dense
Small
40% 50% 65%
Low «<—— A(Min) — High
(A)
lLarge
Other
18.0 MIBB13 )I
K Cm
Smatll
2.0 K
Small <« MTBB12 — Large
(B)

Fig, 12 Practical cloud classificatien in no enhanced mode

(A): If visible data is available, a grid classified into four classes ( Cg,
Dense, Cm, Ci ) by the two-dimensional histogram formed by A{min) and DA.

If visible data is no available, multi-layer cloud classification treatment
is performed, If the value of correlation coefficent exceeds 0.6, the grid is
judged Ci,

(B) If the value of correlation coefficent is less than 0.6, the grid is
classified into two classes { Cm and Other } by the two-dimensional histogram
formed by the average of (IR1-1R2) {MTBB12) and that of (IR1-1R3) (MTBB13) in
the grid,
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EAEVOREVWEEREF-20° CULEOEBRETERE L THhy FIZLIRT,

Table 1 Additional information and symbols

£25(Symbol) 15 H (Article) Z #E Modification)
% TREEE (Low Level Cloud Vortex) 4 L(No)
4 LBER (Upper Level Cloud Vortex) 74 L(No)
o8 B B0 (Center of Typhoon) D H[Hes)
T |y —FZA MY =% (Cirrus Streak) 75 L (No)
E—- |15 2/9—=25 4 2 (Transverse Line) 7 L{(No)
—a A HRES] (Convective Cloud Line) & 0 (Yes)
% A BAYT—=IVER (Meso- B Scale Cloud Vortex) $3R(New)
it HRE (Wave Cloud) 38 (New)
——— &A% (Jet Streak) R (New)
= |FBLr>7 (Upper Level Trough) $i38(New)
o LEHER (Upper Level Cloud Motion Wind) . |3 (New)
= TEBEHER (Lower Level Cloud Motion Wind) 1#r#(New)
ERESE (Cloud Top Level)
4 B (System Propagation) &b (Yes)
5. WhHE BEXE

ERAERMO RO AR CHENO TSR L TR
FH Fig13, 147,

6 TFITEHRAALORE

EENERHO R 22 ZE L, BRLIERIIY
Ny FRY—UHEL L EDIIL. TRERIIT#
FEELRERLE BEROAERL T D, 2/
L. thfcofimyrs, FET2LEOH L8
BB IR I E R 5,

ZMEROBEIIEEEN LFCEEE N G0 b 0
PHIT>TnD 20, BEbH@»OREETCRIZE
AEGRINTORWEELH5H.

HEP LT 4 0BG OBITIIHREM S - oRFg
ORIET L OhOT, BORRELRPEEIN
TR BT R BB R AWELEED 5,

R. B, Weldon and Holmes S. J, 1991 : Water Vapor
Imagery-interpretation and Applications to Weather
Analysis and Forcasting, NOAA Tech. Rep., NESDIS
57, NOAA.

Tokuno, M and K. Tsuchiya, 1994 :
cloud types based on data of multiple satellite sensors,
Adv. Space Res., Vol. 14, No. 3, (3) 199-206.

[EMMERE] FHOF5 S AR BELY ¥ —,
19954 3 KRG KADEN & FHO7200
BREIBE @ AREERY Y —. 1993

BHES, TEFH. 1990 I MOS-I/VTIR KE& T v
RV EFHF ¥ DML B LB OBROREHE.
&N E— MY ¥ ¥ 7535, Vol 10, No. 2, 25
-39,

Classification of
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6.11 Bk BRLIFEAT

6.11 Typhoon Information

Abstract
Information on tropical cyclones (TC) at Western North Pacific are derived from GMS imagery
with man—machine interactive computer system in MSC. They are center of TC, its accuracy, motion,
size of cloud system of TC, and intensity (in a unit of CI number). Size of gale and storm area around

TC are also derived. Former information are disseminated through GTS by SAREP code and latter are

reported to JMA through domestic meteorological telecommunication system.
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6.12 BRI IER

6 .12 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 giid and is graded in 16 intensity fevels corresponding to radar

echo intensity level. The calculated region consists of 700X 300 grids covering whole .of the Japanese

islands.

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

Devision of IMA within a few minutes after the satellite observations.
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VISSR data processing C-ADESS
YISSR data RADAR data
SI ESTIMATION SI SUPPORT
SYSTEM SYSTEH
VIS and IR data IR/VIS data
conversion to data accumulation process
LAMBERT projection :
IR/VIS data
81 estimation LUT calculation
LUT data
Sl dissemination LUT updating
S] data
C-ADESS

Fig. 1 Block diagram of SI estimation system and SI suport system
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Fig. 4 VIS image at the same time with Fig, 2

Fig. 5 IR image at the same time with Fig. 2
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ERSREH51E

(1996)

ISCCP ALH
ISCCP Data Processing

Abstract
The International Satellite Cloud Climatology Project (ISCCP) began on July 1983 as the first
element of the World Climate Research Program (WCRP) and has been processing over 10 years. The

project aims to develop a global data set of calibrated radiances by -the international network of

operational geostationary and polar orbiting meteorological satellites for climatological research, and

farther continues beyond 2000 year. The GMS image data are processed at the MSC and provided to

ISCCP on a routine basis,

1. FU®HIC

ERA R Z5 R (ISCCP : International Satellite
Cloud Climatology Project) (Xt AN (WMO)
L EBAA A (QCSU) A L Tf7 ) 1R SRR
ZAIE (WCRP) ORAOTOY 27 v ThY, £
WER IR 20BEEREHE L 2 oOBILERE
ZHVC, JEMREOLDOLERG — %y b &
YEl$ A2 2 HME LTWAh, ISCCP §HH} L, 1983
7 IS h, Z20BREEIC b CEHEOER
BRI, 19954E7 Hh bk F—2 by boREELH
JBLCH 27 2—XLLTAF— b L, ISCCP
SHIEHAE SR AV E - AEBEBRE
(GEWEX) ¥ 77y b LTHEBESI O
T b,

2. BT — 4

AAWRL Y- EGMS OF — LB v ¥ —
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BB L URMNES» A 5 BllgomREl sy ) 7
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F—F BEAT— 7B ENTHLIEA, ACTF—%
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OFEHERLS - vy —HEY) 12, B 17— # T ISCCP

F— ¥ {EH £ ¥ ¥ — (ICA. NCDC/NOAA »¥#H %)
12, B 27— # RN L » ¥ — (GPC. GISS/NASA
HHY) I EhEhEN SN D, F7—FERonn
O E Fig. 1IORT,
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IIZFEHETH 5o FHNIARE R v ¥ —HR R
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BHRAF 2RIV LF Y 2D IF ¥ RN
BMZTHBH., GMS-55 BIEK N7z ISCCP 7— %
Ty MIGRAEF v+ Y ANVFEEThTwDH, 72
GMS—5 CIRFNBEEBEOERHFNOERD A7 v
THERNIL Y, F=FEN1/2W0h 72720, W
FHEOY 7Yy FRIF 1/ 606 1/3WEHER
FARS

3. #&byiC

ISCCP EMHHL AN H12E L LR L, ST —
FELTHHETALDIZHELRT LT > M7
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19834E 7 HH H19914E 6 H £ T 84EM 45D 74 ¢
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Flow of ISCCP data processing
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ISCCP Saltellite Network for July 1983 to June 1991

% = Salellite transmilling dats to SPC
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Fig. 2 Status of ISCCP dataset collection and processing (1)
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ISCCP Satellite Network for July 1991 to June 1999

x = Salellite transmitling data to SPC
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B2 — F ¥ — 25
’"PICTROGRAPHY’ Hard Copy System

Ahbstract

Hard copies with high resolution of satellite imagery are prepared by the hardcopy system,

"PICTROGRAPHY”, with input data produced from source imagery data calculated from relations

between pixcel level and temperature.

Additional data such as latitudinal and longitudinal lines, coastlines, and annotations of date, -time

etc. are superimposed on the imagery of this product.
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Fig.6.14.1.1 A flow chart of hard copy output process
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Table 6.14.1.1 pixcel size of imagery used in hard copy output process

sensor | projec | source imagery | input area in | sampling | output imagery
-tion source imagery | rate

PSN 6912X4096 | (D; 6864X4096 | 1/4 1716X1024
ws | vy | ooumioss |@; aoomeon |84 | isooxizon
o | s | s |U6a | oo

PSN 172881024 | @, 1716%1024 [ 1/1 1716X10624
wo | e | oammon |@: soxao a1 | isociao |
e | sommos | sommois |2/s1/ | amsxos |

() PSN 17281024 | ®; 171651024 [ 1/1 1716X1024

sensor; VIS=visible, IR1=infrared(wave length of 11 zm),WV=water vapor

projection; PSN= a polar-stereographic projection in Northern hemisphere
a polar-stereographic projection around Japan

PSJ=
DKF=

a full disk

input area;(@ the area excepting righthand 48 pixcels in a source imagery
@ the area (2400%1600 pixcels) near Japan in a source imagery

@ the area excepting righthand 12 pixcels in a source
@ the area ( 600X 400 pixcels) near Japan in a source

— 160 —
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Table 6.14.1.2  Operational Schedule of hard copy output

output
start
hard time| 0245 0830 1530 2120
copy ou (1430)
—~put type UTC UTC UTe uTe
20—-23100-03108—-11
VSEPSJ 04—-07
20—-23100—-03108—11116—19
IRPSJ 04—-07112—156
00 03<o2>
VSPSN 08
00 03<02> 09 15(186)
08 12 18
IRPSN 21
00 03<02> 09 15{(18)
06 12 18
WVPSN 21
00 03<02>
VSDKFP 08
00 03<02> 08 15(186)
‘ 06 12 18
IRDKF 21
total of 7 14 9 10
hard copies

sensor; V S =visible, I R=infrared{wave length of 11xm) , WV ==water vapor

projection ; P S J=a polar-stereographic projection in Northern hemisphere
P S N=a polar-stereographic projection around Japan
DX F=a full disk

VSPSJ and IRPSJ are processed for a set of four images seen as Pig.3.
Differential TBB images of 11 xm12m and 3.7 #m-11 #m from AVHRR
are used instead of visible image (in VSPSJ) about 11UTC and 1QUTC, 20
UTC respectively.

{explanatory notes}
< >;at sun avoidance ( ) ;at an eclipse
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Fig.6.14.1.4 hard copy output IRDKF) GMS—5 Infrared 1996. 4. 28 06 UTC
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6.14.2 VTR itk - Fon0n
6.14.2 VTR (Video Tape Recorder) Edit / Playback system

Abstract

A VTR(Video Tape Recorder) Edit / Playback program is developed for the purpose of neph-

analysis and preservation.

Seven kinds of images are processed. They are Visible (VS) polar stereographic image around

Japan, Infrared (IR) polar stercographic image in Northern hemis—phere and around Japan, Water

Vapour (WV) polar stercographic image in Northernhemisphere, Split-window (SP) polar stereographic

image in Northern hemisphere and two kinds (IR and WV) of standard full disk images.

This program itself is designed to be able to process up to fifteen kinds ofimages within the limit

of videotape length or period of image movie.
This program has four functions.
(@ Auto Recording :

Recording each image af a proper position on the VTR tape according to

the image observation time and VTR time code.

@ Playback : Displaying image movie recorded on the VTR tape.
® Grab : Grabing image data from VTR to work station.

@ Optional recording : Recording image of unlimited area and scale is possible for the optional

Hse,

This process is both automatical and manual. Usually auto recording is triggered by Main frame

computer schedule and neph—anatysis is executed using man—machine interactive interface.
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Table. 6.14.2.1 List of image kinds recorded on video tape and its area.

Image kind Image Area

IRPSN

(Infrared polar stereographic
image in Northern hemisphere)

WVPSN - e
(Water vapour polar stereograph- ||
ic image in Northern hemisphere)
SPPSN

(Sprit-window polar stereograph- Y
ic imgae in Northern hemisphere) »*;}

IRPSJ

(Infrared polar stereographic
image in around Japan)
VSPSJ

(Visible polar stereographic
image in around Japan)

IRSTF
(Infrared standard full disk
image)

WVSTF
(Water vapour standard full disk

image)
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6.14.3 HEY 27 A

6.14.3 Photograph System

Abstract

In the present photograph system, the earth images are filmed in 35 mm microfilm and 8% 10

photographic film by "Solitaire Image Recoders”. The earth image is preserved in 35 mm microfilm,

The water vapor image trom GMS—5 is added to microfilm. The print by 8 X 10 photographic film is

used for many purposes (for example, for CGMS material, publication).

6.14.3.1 BRI Z7LOBEK

KEMERI L - CHIl S R ko iz 2 sk, &
45 BT, Bl Sh-akiligs~F 207 4L
AERWT, AABRET 22 LGSR EIRAS
SARILDEDLRT WA, w4707 4 MAOTF
FF AL UOE P 2 o BB B 1501060212 £ 5 &, #i
BRI ENLD L LT, =2 (B E 2 %
THERE) o —A )7 EF—F (Blu—
ALATRY LA TAC X— 2 [ CL005 1R AL,
N2 R IF L7 L7278 b— P RYZ A7)
FHEHLALPET R —AHTIIS00ERETH L, 20O
IHevA4 7074 VARBRBRIEBOTED BRIBE
GATRLREERTHL, v {70724 VAhidE
BOKABREO HRDMIZ, FEERDS & CHEiEwS
DHEBHFH Y, BiE. HRHED X AN ISR
ahb,

—7 BE (HHE) & SHL2EZORIIIbAS
BEECHERICELTYS, HYAF AT CERIC
B (74 WA) OAERL T EMNT A ENENIL.
BmEN-Fa-BBoHE AL RIksh, &
Dz, RETAREEREESE (COGMS) MBE®%
fTHE WL EE (FIE) Fkoidds, HBRsofk
B & B EBTRAN. TITHBEA. BRSLHN
DEBEERICHE IS,

BEEVATAME, Ihb~vAf 27074 VAOERS
LB OMEEE HE LTwh,

6.14.3.2 HMEREV AT LOBE

2.1 IHEEY AT AL OEN:

WEREY AT AOBREE Fig6.14.3.1 2, [HEE
VAT ADEEY Fig6.14.3. 2127 T, IHY A7 Ak
HYATARTHBLTREEDbozRIE, ®47 8
7 4V AOFHOBE{LE L CREFH A FAX %5
POFEBICLAERRREIIBT L E TH .

MVATACRESREEY Y74 7I2X0, BHE
MR 77 o EHE. JRE (8 X104 ¥ F7 4 VA,
BT 8x10] v, BLUFwA4 7374 VAL
iR % s 5o BURIE, #7212 HOPE BHEH B-1130
ISSEHBAL, VIFATTRELZA 270740
Ay 8 X10DBEEIT ).

RA 2074 VAOHERZFEBEYFH LTV
FARETH L4 FICEROKBERBELINGEL
02 ZLD, WEEEFKBIZEE S (Table
6.14.3. 18, T2, 1R #EBI1H5OH
ARG SI TV, Y A7 AT 7 HOY oM
Wk lholk, T, VUF1 7TOEEIZE 714N
AT S— 7 b—Ya rELEETLHERT.
fERICHRTAL 2037 4 VA FOEEERRNE L
LAY A

HFHREIIBOWTE, #ROY - T4 VAN
O—V7 4 WA e{ T A HAANLEHII -7,

g K2, =m0 B

Yasuhiko MIYAZAKI and Takeshi ENDO

—171—




METEOROLOGICAL SATELLITE CENTER TECH. NOTE SPECIAL ISSUE (1996)

Presant System

Image Datat—s

Computer Svystem
Image
Host | Recordar
s
Computer [ WS
—l_) Image
MT L Recorder

Photograph System
Autosatic Process Automatic Film
3 Film . Canersa -1 and Printin: Y
P’?:’;;jgg %10 £-270-DST Paper Processor
B 1 Film L0-260GY Printed Paper:
resegrch, devalopneant,
publication and data
Contact exchange between CGHS
Printer aesbers etc.
P-F-§
Autonatic n N
Film Filn Dol icated Fil
Duplicator || Processor f fz‘: Bf;g ed Tiin
X extek * B-1130USSINEGR | |#1and JHA
35na * DVR (POS1)
HBicrofilm
Fig, 6.14.3.1 The present photograph system configuration

Previous System

Computer System

Transmission

System

FAX | |insge Autoratic 2|5
Image Data 4— Host 3 |Data ~IFiln : '?;Z
Computer e
Receiver Processor g ES
Full Shesat Filna
{quarter X4)
Photograph System
Contact |Autoaatic Film
Printer ’|and Printine |,
Quarter P-F-§ Psper Processor
Original LD-260GvV Printed Paper:
Picture re-enalysis, nonthly report,
Film research, developnent,
Process publication, and data exchange
Camera between CGMS members etc.
£-450-DSY
Hicrofiim ﬁgtonatic Eila égfonatic ‘ HEGR_’ POS| .
Canera = E:‘;:essor -] Duplicator|s P:'o:essor Ly a ggl:légéted Filn
NS-Cx8 AP-5 g5ha ! LEXEOK * 8-1130J5S(NEGR) | ) Fland i
Hicrofiin "W (POS1

Fig. 6.14.3.2 The previous photograph system configuration

—172—




ARFEL 47— HERSENS  (1996)
Present System
; ; Previous System
microfiim 8X10
IR_DK 3h0urly 3h0ur§y Shour’ly
{oouTC~21UT0) {ooure~21UTR {OCUTC~21UT)
_ 3 hourly 3 hour |y
IR-PS hour ty (0OUTG~21UTC) {0OUTC~25 HTC)
VS-DK O0UTC, O3UTG, OBUTC | DOUTC, O3UTE, 08UTC | OOUTE, O3UTE, OSUTC
VS-PS e OYTe gaute | oOUTE, 03UTE, 06UTG | OOULTO, 03UTE, O6UTC
WE-H hour | v
WE-1,d / hour ly
: 3 hourly
WV-DK hour Iy (OOUTC~21UT0)
IR : Infrared DK : Disc WE - WE-FAX
¥S : Visible PS : Polar Stereo H : Infrared
Wy . Water Vapor I,dJ: daytime -Visible

Table.6.14.3.1

2.2 BHHABEF—YOERE Sy 2T 97

FRUE VISSR B {2\ HEiE M, BREM, 7/ 57—V =
I TV A — VEMSL CRE RS & R L.
ChzBHEAERE LCERT . k2 MRHEECHE
WS N BEEHE T — #1358, kR FEHEBIS
T—=ZAF—¥ary (WS) LEEIh, WSO/ —
FFA4AZICHBMENRD, ZOBHET— 7 13{emkih2
Rk 2 PEMERNIES D, 1B 3ESBHS®
F—F EWRT—794751) MIL) BERD I —
Py VEBRT -7 (CMT) I22¥—L, Ny ¥ Ty
TEIToTVD, kA MFEEB L0 ws oEERS
~A 2074 NABEUS XI0OWERKIZZ, 4B
IR L CZOBEERME#E MTL /0508 2 bEMEEI
A¥—LT, SHRWS~#E%ET S (Fig 6.14.3. 3,

2.3 M # (8 x10. 35mm)

A MO S N BRAEIR T — & K
=P AF7—ar@On—FFL A2 ;R ENTE
HaEhb, ShH0F— ¥ BSAEFEROEEAHE
WETO 7ML VERIERSESN, 74 VA

nighttime-Enhanced infrared

Data catalogue

MTL 35mm 8 X10
Camera Camera
Sol ltalre]fSol italre
1 |
Host WS
Computer -
M-1600/10R A-3302

Fig.6.14.3.3 Hardware configuration

VIO FEBEAERINTR/REERDL, 714040
a—FEEIZ S x10f L smio 2 DY, £
LMD E ) 204 A—VOEBLIRIET L
ENTE B,

(1% =X
RIGUEIEEMEG % (BT fHig7r—%] v
o) BV —2AF—YarvdhbT7iNVALa—FE
EAR% L TITbh b,
J—7ATF—vavitid, CEEBLUX-74 >
B & B RBTER O BRI E{ERE 71 7 5 A
PHAATNTWDE, COTFOFTIFIAMIN—FF1 A

—173—




METEOROLOGICAL SATELLITE CENTER TECH. NOTE SPECIAL ISSUE  (1996)

I HOWE T — & Bl L IGE LT AT LA
WWRREED, FORENLEEF -y D) bikh 2w
bDEYIATI )y 7 LEBERTAZ EICEDIRGET
LHIEWNTEL, T, 1AM OEET— ¥ %2R
DT+ Mt TRET L L HTE L, 4B,
W57 — 5 13 8 Xx10& 35mCHAWDF — & & v T
%o -
T4 Nh b= FEEIXT 4 v AL ¥ (Solitaire
BXp) EHRAGTEV o~ Wihbhd, REHY AT
AT, 8 x10& 35mney 2 OB OMEIE 7 4 VA
ZERT A0, SX1WHOARAFEV 1 — N ik
L7274 VALI—FLBmHOI AT ET 2 -V
EHELTANALVI—FYO2/EO7 4 VAL O—
YEBENSH D, Fig. 6.14.3.4 274 VAL a— ¥
BEOMNER. Fie 6.14.3.5 274 VAL a— Vg
OWMAME RS, 74 VAL 2—FHNO CRT 118192
X 8192 WME 2L, FHIEIXFREN4096EFEIC
MELEZDIENTED, CRTIZA S v LN
BAATEDa— VROV Y ZRMBLTT 1 VA ERK
H&¢h,

Fig.6.14.3.4 Extemal appearance of the camera

unexposed
film

exposed

ol e —
film .

Fig.6.14.3.5 Sdschematic figure of the camerah

(20UT & s

BRI NLEEOMEL O BERIZEARHLT
Look Up Table (BT [LUT] &9, ) LMBENRD 2,
OLUT Ok & i E

CRT (34096 PRI EE L XA 2 L3 E 5 2 LAY
TE Do WRF - %D 0 ~2550HPH D256 DB HE
% CRT DEOREEL NNV S 52 p0 LUT Ok
ETHh,
CRTOMBEEREZ RWPLRI T4 WAZFERIE
723546, CRT OHEEEE 7 4 M ADBE &3 —#I Fig.
6.14.3.6 DX H 2L, BEORVBIEH
WA TR EOZL R T 5 IR OB LR AN
S E WV, g7 —2 271 VA LICRERTD
@ik Wi 7 — & 025608 o B 3 H A Fig.
6,14, 3, 6DBFEHBD Y =7 ZIFHIHIET B X )1
LUT Z3ETHZ EHFLETH b,
WBINI7 4 PARBRIET S L S ICHBBBET
RiE3hz, BEREBOBRIEER SOBITIBEHN
bbb &Y, BgEEhi 74 VADBRELZN
Wl oTET 2, iz EOMEE R0
BHPLETH L, BETHOLDISBEREER L
7oo BEMII Fig. 6.14.3.7 D X 2 & b T, 2560
?D ) L0, 32 64, 92, 128, 160, 192, 224, 2550
IREHE 7 ANALERS b0 TH B, BIEKIZ
74 VACRESHh, ITRCDICHEBEBIRS,
ZLTOMROBELEY, BEES—BIZLES LS

— 14—




REREHEE 2~

WHENDNTHEHEBO 74 L AEEAY - F®
HERELRET201{EbR b, 20O LELOW
BENFT7LANVADTBINS,

—El\

o
=)

dmmhyoffﬂm

fight

O

4005
brightness level of CRT

Fig,6.14.3.6 Characteristic curve between film density
and CRT brightness level

i T o [ e T s T e B s B
101 484 7=
2] s[3 sfE
3[F] 8= k=
O O 89 O 0 4

Fig.6.14.3.7 Frame of standard density

OWRIGHFURD L UTRILE

74 AV I3—F RO CRT 28192 X 819218 o Bk
2RO THITREMCHHT A LT BHT
HY), TOFIIWMETLLIMESHIFRSET7 10 AL
DML 5, RAMISRIETEELRER. 74 VA
iR e i, B X OERIREINAEHRO
BIfRIL Fig. 6.14.3.8 DEBH TH b,

7 4 207 4 MADOEE. 74 VA Bz
RE 2 #HIRIE CRT M8192 X 5464 DM F# 2 H v A&
THhbd, ZHiIFig 6.14.3.90 X912, b B®
FV24096 % 273210 K %°2048 < 1366 #H TR+ H Z &
WCE D,

INRLEMIZ8K,. 4K, 2KOBBEL L&, &
9212 8 x10, 35mm~7 4 2177 4 LAk DI HE AR
BoOR4AKCREL, MIET2KTHRIZEER TS,
B {5 D RHEEE O FEO 72017 Fig, 6.14.3. 10 0 X 5%
FRBER = E U, BREAT 2 KOER & h,

ERGE S Fl e

(1996)

Fig. 6. 14.3. 100D XA K2 KO 1 BESOKS DK
1EEBIRE<LLO% 1, 2HFESORSOES
2HFEB A0 2 - cDENIFETED
T 6B TE2L0ICLA30TH B, BB,
EEEEOERII bl > THBELF 2y 2§50
IR SOBEIEITEROP IS XUTUEICRE S
HTwb,

(a) (b)
Y]

| 0 4|

th

O (c)

500 g o [ e [ | B |

0 o

Fig.6.14.3.8 Photographing density the area in which
(&) it can photograph logically
{b) it can photograph on film
{c) it can photograph actuaily

4K
, 4096 X2732

f \
£is AT TR,
\ . e J / \\
j \ /

N [V
8K 2K
B192X5464/ S\ \ [7\2046 X1366
8192xb464
pixel
CRT

Fig.6.14.3.9 Available three types of resolution

—175—




METEOROLQGICAL SATELLITE CENTER TECH. NOTE SPECIAL ISSUE  (1996)

Fig.6.14.3.10 Frame of standard resolution
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7. XBERPEY 27 4
7. DCP data processing

ABSTRACT

The DCS (Data Collection System) is the system which collects the environmental data on real—
time basis from DCPs {Data Collection Platforms) installed at remote stations, ships, buoys and aircrafts
under wide radio view of GMS. The data collected by the System are distributed not only to domestic
organizations, but also to worldwide users through GTS (Global telecommunication System).

In the replacement of the MSC (Meteorological Satellite Center)’s computer System at this time
(in June, 1995), the DCS software was changed in some points containing the changes to shift some
processing from C—ADESS (Central Automatic Data Editing and Switching System) to MSC. Main

examples of the changes at this time are as follows.

* the addition of the processing of the indicator BBB group in messages of almost forms in MSC,

* the addition of the new processing of pseudo binary data messages.
* the addition of the processing of deviding the A/C/D parts of TEMP, TEMP-SHIP and PILOT

—SHIP messages and the distribution with each abbreviaied heading and standardization of the

time in headings of those messages,

* the addition of the processing of setting wp of the Geographical designators in abbreviated
headings of SHIP, TEMP-SHIP and PILOT-SHIP messages in relation to the location of the

ship.

Recently, DCPs of various observed data have been operated. So it is considered that the message

forms will be furthermore diversified.

And MSC investigates the techniques of high rate transmission of DCP data, according to the

discussions based on a fature estimation of increase in the number of international DCPs in the CGMS

XXIV.
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