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1. Pre-processing of Image Data

Abstract

The processing includes implantation of missing scan lines, blocking and sampling.

Three kinds of sectorized image data such as segments, a full earth disk are provided.

In our scheme of processing, imagery registration is applied to each sectorized image

data.

Precise attitude and orbital data are used for the registration.

The needed information such as orbital data, calibration tables to perform the

image processing are also selected and copied to the Image Data File.

Data placed

on this file are commonly used by Cloud Top Heigh Estimation System (CTHES),
Cloud Wind Estimation System (CWES), etc.

These files are used alternatively and are taken over by newly pre-processed image
data for the succeeding routine operation such as CTHES, CWES.
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Fig. 1 Coverage of pre-processed image data. Three kinds of image data
are generated through the Pre-Processing of Image Data. 1) The Seg-
ment Image Data maintain a full resolution and the whole image is
divided into 352 segments. 2) The Sector Image Data are sectorized to

3) The Full Earth Disk Image Data is also generated.

(I;, Jo) means the center of earth image which is estimated from the
earth edge data, and from the precise attitude prediction data. The area
of wind operation which is within satellite elevation angle 35deg. is
shown as a circle.

9 sectors.
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Fig. 2 Number of line-pixel for pre-processed image data and their blocking format.

The figures in the parenthesis express the case of infrared image data.

The areal

sizes to perform the pre-processing of the VISSR Original Image Data is shown on

the left.

lines for 3 types of image, as is shown in the center.

the block is shown on the right.
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Fig. 3 Illustration of the Pre-Processed
Image Data File (Image Data File) format.
Segment, Sector, Full Earth Disk image
data are composed of the blocks which

are shown on the right side.

Disk pack
Sequential and
standard label
12672 bytes

Storage medium
File organization and format

Block length

Number of bolck 7404 blocks
Number of bleck per track 1 block/1 track
File capacity 91 M-byte

Table 1 Characteristics of Image Data File.
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Fig. 4 Interface of Pre-Processing of Image
Data. The VISSR Original Image Data File
(magnetic tape) is formed by the Data Collec-
tion and Dissimination which resides on the
on-line computer system. This file is passed
to the batch computer system, and input to
the Pre-Processing of Image Data. After the
Image Data File (disk pack) is generated, this
file is commonly accessed by an image prc-
cessing system (cloud wind estimation, cloud
wind estimation, cloud top height estimation
are typical).
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2. Empirical Atmospheric Correction

Abstract
VISSR(Visible and Infrared Spin Scan Radiometer) infrared channel of GMS obtains

radiances in 10.5~12.5 #m region of the spectrum.
band is slightly attenuated by the atmosphere.

The radiation in this spectral

Attenuation by water vapor far exceeds

the other absorbers, carbon dioxide, ozone and aerosol.

An empirical correction method for the atmospheric absorption has been developed.

The correction formula is expressed as function of water vapor content, zenith angle,

brightness temperature and height of the emitting surface.

Statistical vertical temperature and dew point temperature profile data (GMS Standard
Atmosphere, GMSSA) constructed for 5° latitude/longitude grid point within GMS

covering area are used for this correction. This correction is performed for estimation

of sea surface and cloud top temperature.
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Table 1 Calculated Radiances and Other Parameters for U.S. Standard Atmosphere

Other Parameters

U.S Standard Y w T Ty AT(T -~ mW/(m® sr em™")
Atmosphere @m) @m CK) K CK) BT Mo popy. {scr ’
7 ured N’ s)Ts ) B(T)dr

830 295.0 5.0 126.2 117.7  65.4 523 0.518
Tropical 870 41 3000 2962 3.8 1228 116.3 70.9 | 45.4 0.578
910 206.5 3.5 1157 109.7  70.3 39.4 0.608
820 | 2911 2.9 | 116.0 1112 75.7  35.5 0.653
Summer | 870 2.9 2010 292.0 2.0 = 112.6 i09.2| 0.3 289 0.713
o 910 | 2021 1.9 | 1057 102.6 77.8 l 24.8 | 0.736
Midlatitude ———— “ = — - - —
o830 271.4 0.8 . 8.8 8.6 742, 7.4 0.896
Winter | 80 | 0.9 272.2 | 271.7 0.5  79.7 79.1 745 i 1.6 0.934
910 1 271.7 0.5 . 73.7 731  69.0 4.1 0.936
830 281.6 . 2.4 104.6 f 100.9 79.9 210 0.763
Summer 870 2.1 | 287.0 285.4 1.6  101.4 989 8.1 158 0.819
. 910 285.5 1.5 9L7| 924 | 789, 13.5 0.833
Subarctlc E [ 77 T ‘ - i -
830 256.9 0.2 63.4 63.2 59.8 3.4 0.943
 Winter 80 0.4  257.1 257.0 0.1 60.7 | 60.6 588 1.8 0.968
L 910 257.0 0.1 55.5 55.4  53.6 0.8 0.967
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Fig. 1 Calculated correction temperature (47"

=Ty—Tgs) as a function of zenith angle.

Calculations are for GMSSA (GMS Standard
Atmosphere) February.
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Fig. 2 Calculated correction temperature as
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correction temperature is shown. Calculations
are for GMSSA.
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Calculations are for GMSSA.,
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Fig. 5 Water vapor content normalized by
total water vapor content ( W) as a function of
height in km is shown.

for GMSSA.
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3. Cloud Wind Estimation System

Abstract
GMS Cloud Wind Estimation System (CWES) consists of three procedures, MM-1,
MM-2 and FL procedures.
clouds on TV-screen and the clouds are automatically tracked through pattern match-

In MM-1 procedure, an analyst manually selects target

ing technique using cross-correlation. In MM-2 precedure, an analyst manually selects
target clouds and tracks the clouds, looking at superimposed images with 30 minute
intervals in different colors on TV-screen. In FL procedure. an analyst manually
selects and tracks target clouds on digitizer board, on which endless animated film with
four earth disk images with 30 minute intervals is projected. These prccedures include
quality check of the vectors obtained, which takes threshold values determined by
another investigations into account.

Surviving vectors of high reliability are displayed on TV-screen and/or graphic
display, and checked cn by an analyst.  In this prccedure, an analyst may reject un-
reliable vectors manually.

The product vectors to be reliable are reformatted by a computer into a WMO
code form for teletype transmission to world-wide users within four hours after
observation. These vectors are stored into magnetic tape to be archived. listed on line
printer and plotted on maps with polarstereo and Mercator’s projection.

The details of the prccessings of CWES system are described in the article.

T2 3T Manual HFAE2FEHEL TV 5.
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Table 1 The procedures of wind derivation in
GMS Cloud Wind Estimation System.

Man-machine interactive

procedures
GMS Cloud Wind

Estimation —
System (CWES) r

Manual target cloud selection
& automatical tracking
(M4-1 procedure)
l_ Manual target cloud selection
& tracking (MM-2 procedure)

Manual target cloud selection
& tracxing (FL procecure)

Film-Loop procedure
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Fig. 1 General flow chart of CWES system.
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Fig. 2 A visible image with original spatial resolution displayed on TV-screen at 00GMT.

19 July 1978.
angle is a template area.
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Fig. 3 (a) One of 16 visible sampled images. displayed on TV-screen for wind estimation.
These image data are ingested at 00GMT, 19 July 1978 Cross marks are selected
points for deriving winds in routine operation.
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Fig. 3 (b) Same as Fig. 3 (a) but for one of 16 infrared images.

Table 3 Enhancement tables for displaying images on TV-screens in man-machine interac-
tive procedures of CWES system.

Display console Displayed|Name of enhancement|Number of brightness levels N
jcolor rables {Visible Infra-red
! Fixed |manual jgaven Input |Displayed |Input [Displayed
I el It frtl
Monochromatic |Black & % e =z :
Ere s 30 M1-M9 64 64 255 64
2
|
CEREE T [Eaeuas co c1-c9 64 32 256 32
jcolor
|
{Red RO R1-R9 64 8 256 8
’Green GO G1-G9 64 8 256 8
|
IB1ue BO B1-B9 64 8 256 8

* Enhancement tables described here are prepared for both visible image
and infrared image individually. The 50 enhancement tables are prepared
for each type of images and the 40 of these are possible to be manually
given in man-machine interactive operation.
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Fig. 4 An enhancement table depicted on TV

_screen, which is used for displaying visible

image on black-and-white TV-screen in target cloud selection procedures. An analyst
may change the enhancement tables on TV-screen using cursor dials.
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Fig. 5 The matching mode in CWES system.
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Fig. 6 The double matching scheme in CWES

system. At first on sampling images a target
cloud is tracked and a ccarse vector of dis-
placement is derived. Next on original spatial
rosolution images a correcticn vecter is derived
in similar procedure of the coarse matching.
The procedures are called a coarse matching
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Fig. 7 Film-loop projector and digitizer

board used for target cloud tracking in
FL procedure.

AN—T7HERLIZBRAZ P AORIBARIT 7= 7 AHE
LF 4 AN MBORBEINAEBTHBLELD.

(1) 7+sr2r—7D1EK
TV IA VB TERIAD
12 300 MBRE) o 4 ke (BEZIIE &

— e fERE (BUERT
FnFn Z, A, B X

UCHIET, L3t~y =y vETHERTIDL
F—mif§) o HR-FAX BRI s & B3R %I
Wz FUVADT =A— a3V 7 40k (7 4 0AL—

7) R T B, 207 4 L2 —7 pIERRbG 7
-2 TH5A.
7 4 A — FEROEMCOWCTILE 1 o TEH

AT Al OFEZBRBROZ L.
(2) EowprEBPHEFHE»—F (FL » - ) o
{ERL
Zanran—7xEER (Fig. 7) ity ~ LEE
Blafb¥ED Lo @+ 5. EERKEEER IS
MLDT =70 =1 2IIDDFTTEL., 7—2>v—+ F
CRULDRERvF=—7 (£PTI3M) DIE&E LA,
DSWTEBWEDHRE LR EXIEATS.
BIUEDERIC Y » THhEDE T L TiRATS.
BHOEEXZERT LbEoBECH»— VY 1t 5
il - REOBMEL (F— F EOHEMME) ZT7heuv
F—2h—FLLTHNTA.

RGP I

honsvFr— FOEBER FLAK»— P, <
vF=— 2 DD D TBHEDTED 1D DEH H
— F#IZXZRATFL A —FFy 7L L, KBRGHEE
X374 ar—7REDBAN7 P ABNLERSE
fHmBOANF—2 LT 5.
EBHEONEREHSECEHOI-OZHFHIhD D
DTEEEHS. D5 b A BEIIKRIMHEIGET — 2525
EESEYENT o0 O THINEE (BEMT
1.0, 0.9, 0.8 3 X 0T°0.7) ARIELTHD,
DEEE BT 5 7= DI ER4 (Cu, St, As Xt Ci)
AT X TH . GHHREZEG FAE O IR ERE
CEDHBN, ==y VEOBE LGRCHERIHR, &
g EToOBE R SR, B 02 R, FRHTHE
Bk T A HHEHEOREDHE S X S RHEO MM
PEBBLT7 4 v AL—TEDRIZEZBNBL DT,
—EEELBANSEYEEHSE LT H2L0THL. —
ﬁ%EmFLﬁ—FKlD*&V—PKID#{ﬁh,
BAMEEX GMSSA 7 — 2 Rt ixhTw23L D
HEZ b3, —EEER ] BN 2OEEDOARY:
BT EMTED.

8 Z4asran—7gk

TR EE £ hn*

Z OB KE!

v=ovEOBE

A~V —2

BFBR~2 P A O ER

GHHEBECiTebh, Ry amiz~=
LRICTHB.
ZOBE~ 7 + L OMEE LR AN EERE (L 71 )
VA=, FA4vFvA=) THEZLhBDIRHL, 22
THRRBZ 4N 2V —TEDOBERET 1 o 24 FE-F
rofpEEEETE LI h B L, TEEERILS
RFr-fc2 Bl (—EEE, BRESE) 2nb5 2
AN STV D,

® NyF=—7s¢%

== vEOBAR

I 52 P B~ D ZE 4R
T4 U 2 A oy B e A % (R %Fl%&?o
rodizA v o4 v F o FAX {EREED L %1z HR-
FAX AL BEOTFDO Y- 73N —F <=7 T
5%. ThbD=—2iZ\WD0bERHEE EOR—OE
Ao T3 %ﬁﬁ*@r4zﬂ4+&Wm&ﬁ%
m@«/+v—7mOW%L<@ R 4] X
5.
® B~z bR (EEER
Ry F=—7DOEEEEZ S LT L THE
n7cths - B
TR~ 7 b A OEERST,
h3.
* PRI Wi e 7T AD4FT TLF 75 it
P ) THDHH, FEEOMBNELZ I EHT2L
SEMEEEL

{5 P BT 2P R X
& LR LKk
B AV H

WT=v=o /DS

mk&ﬁ,ﬁm.



giffiiy CRAEOI—2) 27

© EEEEOMM

HRIMEE I B EOHEI vy v v v EDH
BLRAIUAETCEHBCIRTHIERREOANRI A
ZEx7bARMINERS., COBEOEES E E B &
(RIERER, RHREED D I THRER) 3 & O
B LRsbEIfGR O K 2 X EGHREHRER T 5 2 5
N, =v=vvELIbRcERIRS. FCOAEEED
TEIITER.

—SEMEM MR E STV B BHEC O LTI FL
H—FOHFRXH— VThzohi-g@EL N3 5. 10
DM HOVT 1 HO—EEEDERG 2B LR T &

-

D
BATSEMNmMATEEI R TV 58E 13 GMSSA 7
— 27 s 4 LN TV BB RHEEEL X h
.
EESEN R ZELAWBEIIZ O S THRESRAT
HEBRA~A 7+ LIZAEIBRER S,

74 AL—FEORN 7 bR EEEGE M o
MBI CTEESERHO oS h e IR Eig
T4 VTS D MLECOWT I EEAS TE BT
izfTes. COFEMOLTIX 3.5 sTEBECX?
SEER (BB ] OETIH~NS.

3.5 AtHEEICT »MEFHE (BB
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S MEEROBIEXT - TV b, ThboFNE LT
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CWES v 25 rciFHEh T3 MEEEOMES X
ZHOWTHBETS. CWES v AFATHEXATLS
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Table 4 Quality control of CWES system.

Automatical assessment
1) The features of matching surface
2) Picture-to-picture variaticn of cloud top heights
3) Wind acceleration
4) Checking on missing lines of the images used for
matching process
5) Checking on missing lines of IR irages used for
cloud top height assignment
Manual quality control
- Using graphic display
1) Checking on horizontal consistency
2) Comparison with rawin sonde winds
3) Checking on the features of matching surface
- Using TV-display
1) Checking on reasonability of autoratical tracking
- Using film-Toop
1) Checkina on identity of each result vector with
film-loop displacement (Projection Yethod)

5 E% P (manual quality control) 22\ T kIA
Tk B.

Table 4 1Z/xL 72 52D HH)ifi (automatic assess-
ment) DIFEAD I b2y = v ETIR (1) @ik M=y
Fv 7] ORFEBET, (2), QBLTEE TRAR7 A
B L EESEMN] OQBEBRTTebhad. 740
AL —T7ETRE)DKNBEED T A v IHFTDOF = v 7D
A EBEFHIE O G L7 5> T B,

NEHERBERAYBM T A DIy YIS L B
LDLEDHTIEOBEESCHLTL 7 —F (36 »
b)) OB REEYRRTIEERGEI Y T, 7 A)
bz bh T (Table 5). & i 1 ZHA O
HEAXHIEL Tk Y, FMERITRIOL ZIEDE F
(OfE 0), TAR] or X1 &35, —FHOMEE
BRCEEB IR SWTHEFHTOM S LT 22:52] (TR
Rl OflED L 2zt~ 7 b A ZEIBRT 25:E 552
A VF 9 I RF 29 738 —vELT17—FiE2
TR, RHAORTHBCA VT v 7 AF 2 9 738 —
VEGBA VT 7 ADORBE (AND) 2L 5 TOED
Th1eEh-BER, TOXZ 2R REX7 P E
LTHIBRT . 727 LY e c fk st = — M RIEE L
728431 ADESS RSB DRAE~ 7 b o D HIFRE T
75 9%

(1) ABBAfE A B3 % B By F

<y Fv 7ONEARTEHN S S HEMEESE (<
Fvrh—72R) THTE- 72— 2HEX 52T
BUTEHET 5. FRiioIEE X, Table 5 iZ2/mXh Ty
By F/ I —7 2 AZHETAH55o0HAT, UEK
E— 7, 2HKE -7 (IBEOBHRE, 3ike—7
fHEDRBE, @HERKE—27 L 2KRE—7{7 &M O
B, GEREKRKEY—7E2RE—IZ7DEDE, THBH. Zh D
DT A — 2 DOWTOFEMT Appendix B (2 Fgili 2
T\ %. Fig. B-1 RLz#BiXz 2R s hicu.

IO <yF v 7, BIE~y Fv rThThE
TFliz=y Fv 7RI HICTAbND. &HE
Yy MBI B L TARBR E IR L DIEOVTH
BAYF 9y 7ADFEHB Ly b ‘17 L, A1VF 7
AFzy 7Rz —vERBLTHELL ‘17 THDH
&, TrhbbhBEA VY F vy 2RAEA VT 9 7 AF 257
A2 —VEOREBEE AND #2,T0 Lichicls & &
3, RIGERBHEFBROCTHBSE <7 b 2 s,

Haey MIBE 1 BRI OS5 OFMEEE THD 1 ke —
7L 2R — 7RO L €= 27 EDOE OO TIZAAR
LGB TR XI5, Table 6 [ RTIHICZ Dili
ELEMEL WX VBBRIIY Yy bA Y (1) LB,
v — 7{HEDENK ESE IS ECBR T < TR,
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Table 5 A quality index word.

| Bit Meaning J
58 1 Missing Tine of [R images T
N . s For cloud-top
2 Completion of checking on CTH variation height (CTH)
} 3 Checking on CTH variation assignment
4 Missing Tine of images used for matching
process For wind
5 Completion of checking wind acceleration acceleration
6 Checing on wind acceleration
! CTTO | iy ) ]
} 8 1 Dominant peak value -
; 9 12| Limited lag-position of dominant peax Coarse b
3 >
: 10 13 | Sharpness around dominant peax matching 1 5
i a
1 (4 Distance between lag positions W
S
12 15| Difference between peak values ‘;
13 . N a
| N . X Fine
! { (Repeating bit positions, 7 to 12) ; .g
! N matching 1 =
i 18 S
. . — +
=
. . . Coarse <
(Repeating bit positions, 7 to 12) . o
matching 2
«
- I <
2 ;
Fine T
matching 2
| na on winds in film-Toop projection Manual
i 34 Corparing with rasinsonde data indices
E 35 Checine on horizental consistency '
i Lse 2 Flag requiring manual ju(‘qerent** i
* These pay vsoare cescribed in Figure B-1.
** Flag requiri nual judeouent o In case of failing autoratc quality
contro” exnlained in Table €, the flag is put on and the vector is sent
te vanual cuaiity conteal process.  In wanual process, an analyst
inspocls matchine surfaces, iraaes ard a recultant vector, and Judges

the vectors reliability.

Table 6 Automatic assessment on multiple peaks of a matching surface.

The view of matching Quality indices Index check pattern
surface with : .
multiole peaks Distance [Difference 11 ‘10t o1t 00"
; (D) (R)
1 0 PASS PASS PASS DPASS
/
/ [ 0 0 PASS | PASS | PASS | PASS
kP - h
STon- 2R
/ \ 1 1 FAIL | FAIL FAIL | PASS
/ |
SR . "
/ 0 1 (Sent to manual judgement*)
i
Rove | L

* At the same time cross-correlation matrix data are kept on disk pack.
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Fig. 8 Resultant wind vectors at 00GMT,
display for checking on horizontal consistency of winds.

19 July 1978, displayed on graphic
Upper, middle or low-

level winds an analyst prefer to inspect can be depicted individually.
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Fig. 9 Cloud drift winds and wind aloft of Naze (station number, 47909) at 0 0 GMT,
19 July 1978, are depicted on graphic display for comparing with each other. Wind

aloft on real time are depicted by picking up a rawin station shown by a tryvangle

using light pen. Next, an analyst gives a vector number by alpha-numeric key,

results of the comparison between them

are depicted on the bottom of the screen.

An analyst mayv reject unreliable vectors in consideration of these comparisons.
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Fig. 10 A matching surface depicted on graphic display.
surfaces in routine operation to separate unreliable results.

€ Flx

Paag
(@C CONTROL )
«©.vFInD)
v rianomn

SAPL 10 (0N )

An analyst inspects matching
Referring to the inspection,

an analyst may reject unreliable vectors in the procedure of quality control using TV-

display.

The selected target cloud shown in Fig. 11 has produced the matching surface.



32 Biffikes RIS I—2)

7L LB AT A v Ty 2 A INDERER T
B A VT v 7 ADEY4 Y 5 + (Table 5 @35 »
FEH) B ‘17 2TBHIZENTES.

® EEEHF— 2 LOEF =y 2
ForHifiz Fig. 9 C/RT. ZOMAEIX9I DDV 7 =
V7O ->TW5., BETZY7=) 7 HREE T
10° FoEA D A-TWB, £HH 7= 73K, @it
EH40° FOoDKEZIRIFLTHRD, A1 h b —1EFY
DA, Fa— FIRIEBRT — 2 0H 5 5B
BRI UH 7= 7RCH 5 E B 288 LT T
D7 P ARFERIAD. MM-1, MM-2 X0 FL
DENTHOEM~N 7 b v, EERE X OEROWEH

EERERMIICER LD EELLY TES. BEH
Hilhes (AFITER) 254 XV TERT3LEER
DIES (FEEMEEDH) NEFRTERENS.
CEDSWTRNRZ P DOEBSHF—A v T5 Ll
DR, BOFMA - LRy O%, SEENE~2 b
NMEHREE R X LBF &E* (Hubert et. al., 1971)
e FRRIND., AL =232 h bDOMEEXHFRL 7
EEBARE O F = v 7R T, REXZ AL
FIME L2 Bz A v 7 o 7 A INOEERfT e E
AV F 9 27ADFEYY v+ (Table 5 34 v 5 +A)
w1 LTBRIENTES.

©  AHBHfE i I o> 2%

! z;__i

'o-vt'c..'-.

,__:‘,‘_ '_‘.'_4' = .‘-

2 -~ T
P
- -
E Sl il iCs

Fig. 11 A visible image with original spatial resolution depicted on TV-screen. The rectangle

depicted in the Figure is selected target cloud, which produces a fine matching surface shown

in Fig. 10.
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Fig. 12 A resultant vector superimposed with a visible image having original spatial resolu-

tion. Actually two or three images with 30 minute interval(s) are displayed simultaneously

on the color TV-screen, and an analyst may reject unreliable results referring to the inspec-

tion of the matching surfaces in the procedure of quality control on graphic display.

Color

picture is replaced with the black-and-white picture for the convenience of printing here.
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Table 7 A part of wind list operationally derived

NO. LATITUDE LONGITUDE U v OIR. SPEED P.

(DEG.MIN)  (DEG.MIN) (M/S) (M/S)  (DEG) (M/S) (MB)

1 52.C6N 123,38E 352 =6.9 335 T.6 890
52.128 123.33E 2.0 =5.6 340 LI

3 41.C7n 127.3CE 1.0 =l.6 327 1.9 760
41,09\ 127,29€ 1.3 -4.8 345 5.0

ie 30.56N 124, 24E 4.1 l.6 249 4a6 650
30.55\ 124,20€ 3.9 e ? 259 4.0

b 31.250 124.43E 4eb ie8 251 4.9 730
31,24N 124,.38E 4.2 242 238 4.8

i8 28.08N 126.02E 3.5  =Z.l 300 441 720
28.10N 125,58E 1.0 =4.% 348 4.6

20 27,1508 129,21E  =2.3  =5,3 23 5.8 650
27. 21N 29,28 149 =Tk 14 8.0

21 30.59n 132,018 =043 =5.¢ 3 545 660
31,085n 132,01E 1.8 =el7 339 540

22 30.26N 128,39E 1. =240 334 242 690
30, 28N 128,38E 3 =R 290 32

23 28.06N 135.426 =0.5 =7.2 4 Tad 720
28,13\ 135,43E  =0.8 =8.C 6 8.1

24 29.22N 136.40E =0.6  =5.5 6 5.6 630
29,278 136,418 =0.8 =8.1 6 8.2

25 28.56N 133,506  =0.9 =5.%5 10 5.6 690
29.01N 133,51E  =0.7 =6.3 i 6.4

26 26.10N 132,526 =C.1  =2.9 2 2.9 700
26,13\ 132,526 =0.8  =6.8 11 4ae

28 28,248 L3732  ~LiC  =8.9 7 9.0 730
284,330 137.33E  =l.6 =3,z 8 9.9

25 28,09N 138,53E 0.8  =3.3 359 9.0 796
28,178 138,52¢€ 1.0 =3.% 354 9.8

32 30.29N 142,276 =5.0 =12.6 22 13.6 650
30.41N 142,33E  =4.3 =11,3 22 12,8

ST 31.08N 154,39E  =5.5  12.l 156 13.3 690
30.57n 154,45  -7,8 12,7 149 14,9

35 284398 152,386 =0.8 1l.s 176 11.6 710
28.28N 152,39E  =3.1  12.2 166 12.6

kb 28.00N 156.14E =6.2  1ll.e 152 12.9 57¢
27,498 156,21E  =7.C 8.7 141 11.1

“Z 28.02N 163,198 =8.4 29 109 8.3 790
27.59N 163,28  =T7.8 G2 1 7.8
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from CWES system at 00 GMT, 19 July 1978.
TEMP. HEIGHT 3¢ CLOUD TYPE  IRIMAGE TEMPLATE
) (kM) (EMISSIVITY) %13
13,5 1.1 040100000000 cu (1,00 C 32x32
8.1 2.4 040000000000 Cy (1.00) B 32x32
5.6 3.8 040000060300 U (1,00 @ 32X32
10.3 2.8 240000000000 Cu (1.00) C 32X32
9.8 2.9 040001000001 Cuy (1.00) C 32x32
7.6 3.8 040000000000 cu (1,00) 14 32X32
6.3 3.6 040000000000 Cu (1,00 < 32x32
8.¢ 3,2 040001000001 CU (1,000 ¢ 32x32
11.9° 3.0 040000000000 Cy (1.00) C 32x32
6.2 4,0 0600020UG00CE CU (1.060) C 32x32
10.2 3.3 04000CUU00CY Cu (1.00) g 32x32
10.9 3.2 040000CL0000 Cu (1,60) 9 32x32
11,8 2.8 040000600000 CU (1.00) L 32x32
15.8 2.1 04C002000062 U (1.00) 4 32x32
6.5 3.7  £400C10000G0 CU (1.06) C 32%32
8.C 3.3 24000906100 Cu (1.60) 4 32x32
9.3 3.1 C40000CGC00CU Cy (1.00) (4 32x32
-C.7 “.8  C&00C1C00000 CU (1.66) C 32x3z
134 Ze1 £400CC00G00CO Cu (1.60) 4 32x32
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Fig. 13 Resultant winds plotted on a map with Mercator’s projection, derived from CWES system

at 00 GMT, 19 July 1978.
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Table 8 Wind data list included in the "Monthly Report” issued by Meteorological Satellite
Center every month.

CLOUD WIND VECTORS APRIL 1978

DAY GMT LAT  LONG DIR  SPD P 1 £ MID  ImMG DAY GMT LAT  LONG DIR  SPD P T EM MTD IMG
DEG DEG DEG M/s MB DEG % DEG DEG DEG M/S M3 DEG %

12 00 41,72N 126.88E 351 2,2 780 6,8 100 MMl V]S 12 00 50,44 167,8CE a4 8,4 830 9,3 100 MM1 V]S
12 00 32,698 161,33 325 14,1 760 -1,9 100 MMl V]s 12 00 167,336 296 19.1 820 l,6 100 MMi VIS
12 00 2%.25N 149,23¢ 137 4,7 880 la,6 100 MMl Vis 12 00 1%6,5%6E 14 3.8 890 9.3 100 MM1I V]S
12 00 29,34N 180,i6E 330 8,8 790 2.8 100 MML V]S 12 00 139.61E 283 0.6 BT 16.5 100 MML VIS
12 00 18.93N 150,37¢ 92 4.4 500 18,3 100 MMl Vs 12 ¢o 166 1.5 890 16,7 100 MMl V]S
12 00 21,63n 176.84w 132 6,8 830 12,3 100 MMl Vs 12 00 135 4,6 850  14.1 100 MM viS
12 00 13,37N 120,55€ 347 1.5 840 17.4 100 MMl V]S 12 o 39 7,2 170 14,0 100 MMl V]S
12 00 15.80N 122,40€ 51 4.9 770 14,1 100 MMl V]s 12 00 26 3.9 830 16,2 100 MML VIS
12 00 13,07N 131.0CE 54 6.2 880 18,8 100 MMl VIS 12 CO 13%.,99N 134.99E Te 5.0 820 13,5 100 MM1 VIS
12 00 17.96N 148,37EF 69 5.3 840 14,7 100 MMl V]s 12 GO0 17,23N 1%8,20E 54 6,3 870 17.4 100 MM VIS
12 00 17,58N 176,37€ 94 5,5 910 18,8 100 MMl v[S 12 00 16,G6N 173,83w 86 10,0 820 13,5 100 Mu1 vis
12 00 12.,90N 17a,.55w 69 9.9 860 15,4 100 MMl VIS 12 G 1la77N Q22,818 275 0.5 8l0 1%.9 100 MMl VIS
12 00 11,82N 129.05E T3 7,1 750 12,8 100 MM1 VIS 1200 11.32m 13 6C 8,2 820 1b.a 100 MMI VIS
12 00 11,85N 178,89« 69 9.8 860 16,5 100 MML VIS 1266 3,3in 318 3.9 830 17,2 100 MML VIS
12 00 4,355 131,44E 156 J.8 7150 12,4 100 MMl V]S 12 ¢¢ .02 251 5.8 690 8,2 100 MMl v|[S
12 00 5,455 172,45« 1l 5.2 790 15,1 100 MM} vi5 1250 7,058 83 1,4 880 19,7 100 MMl VIS
12 00 .71S 136,42 202 1.7 890 20,3 100 MMl Vis 12 S0 10,165 1 120 1s3 760 12,3 100 MMl V]S
12 00 7,718 171,11€ 354 1.9 680 8,7 100 MMl VIS 12 30 1c.slS | 3o C.3 710 1l1.4 100 ™M1 VIS
12 00 15.955 154.41E 239 .2 330 =3.3 100 MMl V]S 12 C0 14.335 167,.83E 15 1.6 780 la,6 100 MM1 VIS
12 00 12,405 168,96EF 179 7.2 520 3.3 100 MMl Vs 12 GO0 18,705 leh,leE 78 6.7 860 15.6 100 MMl VIS
12 00 27.045 175,21w 112 10,7 770 10,3 100 MMl VIS 12 CO 34,535 152.69E 263 7,0 700 0.9 100 MMl V(S
12 00 81,10N lul.eTE 320 - - FL IR 1200 309 23,9 300F - - FL IR
12 00 109.57€ 316 - - FL IR 12 ¢¢ 310 38,1 3COF - - FL IR
12 ¢ 112,886 33a - - FL W 126 294 35,7 300F - - FL IR
12 00 119,736 307 - ~ FL IR 2 <o 297 50,8 300F - - FL IR
12 00 161,576 286 - - FL IR 12 ¢ 280 34,1 300F - - FL IR
12 00 127,796 280 - - FL IR 120 261 28,6  300F - - FL IR
12 00 135.CCE 259 - - FL IR 12 0o 277 30.0 30CF - - FL IR
12 00 27,73n 140,656 259 - - FL IR 12 v 261 35,1 3COF - - FL IR
12 00 27.86N 144,20 266 32.6 300F - - FL IR 1 ) 252 31.6 300F - - FL IR
12 00 37,378 14819E 278 31,1 300F - - FL IR 12 oC 267 43,8 30CF - - FL IR
12 00 31.22N 1u8,86E 269 36,6 3COF - - FL IR 1230 263 40,4 300F - - FL IR
12 00 33.88N 157,91E 292 36.4 300F - - FL In 12 % 292 50,7 300F - - Fl IR
12 0C 37.48N lo6,B6E 326 26,2 300F - - FL iR 1266 289 23.3 30OF - FL IR
12 00 45,16N 178,49E 179 25,6 300F - - FL IR 12 209 36.3 300F - - FL IR
12 GO #2,38N 178,896 194 46,2 300F - - FL IR 12 ¢ 228 38,2 300F - - FL IR
12 00 36.,46N 178,89E 240 50,0 300F - - FL IR 1200 264 47,3 30CF - - FL IR
12 00 28.73N 175,24E 266 32,1 3GOF - - FL IR 1200 256 34,9 300F - - FL IR
12 00 28.54N 177,14 220 26,3 300F - FL IR 1200 303 32,1 30CF - - FL IR
12 00 22.16N 174,1Cw 329 23.3 3C0F - FL IR 1206 29.7¢ 286 41,9 300F - - FL IR
12 00 14.67N 174,526 276 19,3 300F - - FL IR 1220 1i.9EN 298 24.9 300F - FLOIR
12 00  B.42N 176.%w 273 19,0 300F - - FL R 1230 8.1 213 12.7 350F - - FL IR
12 00 10,38N 189,26 317 6.9 30CF - - FL IR 1290 13.55N 231 6.2 3C0F - - FL IR
12 00 8,428 176,56 w 272 19,1 300F - - FL IR 1200 6,2en 275 21.6 30GF - - FL IR
12 CO 0,175 162,88w  3G8 22.4 300F - - FL IR 12 €0 2.%8S 301 3C.2 3COF - - FL IR
12 00 3,295 178,27« 339 1B.2 30CF - - FL IR 12 w8 1.365 3 5 13.3 300F - - FL IR
12 00 0,06N 173,73E 40 15,0 30LF - - FL IR 1250 5,7es 279 1.1 30CF - - FL IR
12 00 11,108 177,29 248 14,3 3CCF - - FL IR 2 co 266 15.1 300F - - FL IR
12 60 1.305 187,24E 146 15,1 D30GF - - FL IR 120200 122 9.6 300F - - FL IR
1 00 2,728 158,98E 87 14,7 3COF - - FL 1R 12 0C 1C6 15,6 300F - - FL IR
12 00 0,855 154.78E 94 12.6  300F - - FL IR 12 62 158 6.3 300F - FL IR
12 G0 22.90N 1aT.83E 278 25,0 30CF - - FL 1R 2 ue 267 13,2 30CF - L IR
12 00 15.e6N 150.89E 221 8.8 300F - - FL IR 12w 131 la.l 3COF - - FL IR
12 00 12,758 147,93 175 10.8 30CF - - FL 1w 1200 109 23.0 303CF - - FL IR
12 00 6,15N 138,35 109 18,4 300F - - FL IR 12 G0 128 15.0 30CF - - FL IR
12 00 9,868 137,76 133 17,6 300F - - FL IR 12 00 127 17.9 300F - - FL IR
12 GO 12.60N 135.17E 157 14.8 300F - - Fu IR 12 J¢C 173 23,1 300F - - FL 1R
12 00  B.l6N 134,38 129 20.5 300F - - FL o In 12 o2 169 15.8 30CF - - FL IR
12 00 13,06N 125,3«E 197 15,5 300F - - FL IR 12 o 216 13.8 3COF - - FL IR
12 00 11.02N 1é8.56E 171 1643 3COF - - FL 1R 12 G0 125 la.1 200F - - FL IR
12 o0 420N 126,19€ 121 15,7 200¢¥ - - FL Ik 12 38 110 11.6  30OF - - FL IR
12 00 7.89n 123.88E 127 20.1 330F - - FL IR 2000 195 11,2 300F - - FL IR
12 00  6.63N 115,84E 223 9.0 300F - - FL IR 12 %0 266 16,3 300F - - FL IR
12 00 24,16N 108,93 261 21,8 300F - - FL IR 12 %6 233 24.5  300F - - FL IR
12 00 22,60N 109,786 236 59.% 30CF - - FL iR i2id 258 53,6 300F - - FL IR
12 00 25,38N 118,285 260 6,0 D3C0F - - FL 12 c 62 42,0 300F - - FL IR
12 00 1e.59% 101.36E 246 20,2 300F - - Fu 1¢L0 275 6.3 300F - - FL IR
12 GO 17.51N 112,07E  2%9 29,3 300F - - FL 12 L0 285 13,8 300F - - FL IR
12 GO 9.60N 112,14E 244 14,8  D300F - - FL 12 0 251 $.9 30CF - - FL 1R
12 00  6,07n 105,89 201 8.6 3GOF - - FL 1290 217 6.1 30CF - - FL IR
12 00 3,835 107.4sE 26 10,3  300F - - FL IR 12 0t 27 9.0 300F - - FL IR
12 00 3.885 33.60E 156 9.6 300K - - FL IR 12050 “2 7.5 300F - - FL 18
12 00 4,05 140,68E 88 17,7  300F - - FL IR 12 20 8% 20,0 30CF - - FL IR
i2 06 7,975 151,726 77 25,5 30CF - - FL iR 12 6 65 13,1 30CF - - FL IR
12 00 13.575 151.16E 60 14,1 300F - - FL IR 12 %0 319 1.9 32CF - - FL IR
12 00 14.895 162,228 237 13.1 D300F - - FL (R 2 0o 219 12,0 300F - - FL IR
12 00 12.065 le6.36E 176 14,8 300F - - FLim 1206C 173 17,8 300F - - FL IR
12 00 19,965 176,75% 278 21,4 2COF - - FL IR 12 30 305 33,0 300F - - FL IR
12 00 24,655 179,58E 273 23,2 30CF - - FL  Iw 1200 260 29.8  D300F - - fL IR
12 00 27,325 167,27E 247 Aa.1 3QCF - - fL B 12 00 23.635 1%7.22E 286 29,6 300F - - FL R
i2 00 25,375 150,80 282 28.7 300F - - FL iR 1200 33,155 157.2%5 309 36.0 300F - - FL IR
12 60 37.33S 156,0E 336 31,5 D3COF - - FL IR 12 00 41,945 156.61E 369 45,1 33CF - - FL IR
12 00 39,765 15%,06E 303 21.9 3GCOF - - FL IR 12 00 «C.98S 146.60E 255 19,2 300F - - FL IR
12 00 21,295 1z4,07¢ 278 20,3 300 - - L IR by C0 22.645 121.93¢E 292 33.0 J0CF - - FL IR
1200 23,715 147,296 276 23,1 3CCF - - FL IR 1200 28,995 i0L1.9%E  29% 33,2 30CF - - FL IR
12 00 33,455 102,87€ 349 38,8 300F - - FL IR 12 60 17,875 116,03% 88 12,7 0CF - - FL IR
12 00 3l.16N 133,936 385 13,6 910 8.8 100 FL IR 12 G0 23,41% 136.96E 283 14,5 920 8.9 100 FL IR
1200 31,328 138,38€ 269 15.2 920 9.5 100 FL IR 1200 32,3GN 137.6ef 271 10,4 830 8.1 100 FL IR
12 60 30,74n 140,35E 267 16,2 910 9.4 100 FL IR 1220 13,6iN 138,72¢ 33 7.9 892 18.8 100 MM2 V]S
12 00 10.21N 1v8,028 48 10,0 420 =-14,0 100 MM2 V|5 12 0¢ 3.738 119.51E 326 4,8 440 ~11,0 100 MM2 V]S
12 00 8,835 167.66€ 326 3.6 790 18,9 100 MM2 Vs

12 12 > e e NC REPORT LI A )

13 00 47,70N 168,CaE 343 ©,9 A0 =11,0 100 MMl V(S 13 CC  45,%6N 175.96w 189 2%.2 730 =6.7 100 MMl VIS
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Fig. A-3 Frequency distributions of the fractional parts of interpolated

lag-values, which are derived in routine operations of CWES system
during the period from 29 July through 3 August, 1978
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SECOND R

Co

MATCHING SURFACE

Fig. B-1 Schematics of parameterization of the feature of a matching surface with

multiple peaks. Parameters used for automatic assessment are the followings :

Peak value C,
Sharpness R%/S

The difference between values of dominant peak and second peak R=C—-C,
The distance between positions of dominant peak and second peak D

Maximum lag value

The “d” means distance from the dominant peak used for searching secondary peaks.
The “S” means the area dominated by stronger peaks with respect to second peak.
P p
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Fig. B-2 Schematic diagram of sorting correlation values for the purpose
of deriving secondary peaks in case of one dimensional matching surface.
After sorting correlation values, a value which does not occupy the next
lag-position of dominant peak is adopted as a second peak, and so on.
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4. Cloud Top Height Estimation System

Abstract
The Cloud Top Height Estimation System (CTHES) is developed to derive a cloud
The

total radiation sensed by satellite (GMS, Himawari) is the sum of target cloud radiance

top and associated information by means of man-machine interactive scheme.
and that from an underlying sea surface. The parameters needed to solve a radiation
equation are, black body temperature (7;) which is observed by the satellite, cloud
emissivity (e), underlying surface temperature (7)), corrected value (z) taking the

43

atmospheric attenuation into account.

Tp» within a target cloud area is estimated by adopting a histogram analysis

technique.
one of them is regarded as 7' of cloud.

Three kinds of statistical values (mode, mean, minimum) are derived, and

The cloud emissivity assigned to target cloud is assumed to be a relationship be-

tween cloud type and cloud layer thickness, which is provided from empirical data.

The satellite derived sea surface temperature data are regarded as T’;.

A conversion of temperature into height is performed referring to climatological

data, named GMSSA (GMS Standard Atmosphere).

To simulate a real vertical tem-

perature profile, the GMSSA data are modified as a daily operation (twice a day) based

on air-mass analysis.

The corrected value, ¢ is calcurated from this data set.

t is defined as a functicn

of precipitable water, zenith angle, height of emitting surface.
The CTHES is mainly divided into two job groups considering the scale of cloud
field. One is the Synoptic-Scale CTHES which aims to extract cloud top height from

a large target cloud area, and to cover the northern hemisphere.

The other is the

Meso Scale CTHES which is designed to derive cloud top height from a small target

cloud area, and to cover the vicinity of Japan.

The results are plotted by a machine plotter and serves as a input data for neph-

analysis.

B -2

GMSS 2317 % E & FH L (Cloud Top Height
Estimation System, CTHES) (%, GMS i X % & (%
F—snbEERERSIOZTNCBE T 2 F i IPC
(Image Processing Console) 1= & % fi##7 & it Hko
ANEFRAFC L > THET 20 THD. ERGEOR

hngE—¥% Kazuyasu KaTo

The CTHES run four times a day on the routine basis.

WEENL, AL EFIR O RIHEE T — 2 25 %l
BEHRE RS, BEOHHESCKLUT L DMEORH 4
MIEL CEERE YBT3, BIREE X EEIRE DM
T 2B L TERRECERINS. W% LT55%
RBEDOAr —MIZIE LT, JEGEKO K Z =, B
ARETHETREORIMHESFLE2 ZLE)H 5D C
L5, CTHES 38827y — L OEESME © & I %
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Fig. 1 Illustration of radiation balance equa-
tion. The correction(t) is calculated using
precipitable water based on climatological data.
An underlying surface (temperature, 7') emits
radiance N(7T;). When it reaches to the
bottom of cloud layer, the radiance decreases
to N(T'y—t+dt) caused by atmospheric attenu-
ation. It penetrates through the cloud laver
(emissivity, e), and upward radiance (1—e)-
N(Ts—t+dt) is re-emits from the cloud top.
On the other hand, the cloud layer (temper-
ature, 7'.) emits the upward radiance eN(7',)
originally. The total radiance sensed by sate-

llite is the sum of two sources of radiance.
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Fig. 3 The diagram showing how to estimate
representative temperature over target cloud
area. The Method (mode, mean, minimum)
to determine representative temperature can
be used by an analyst. For separating the
cloud area and sea surface which are co-located
within a target cloud area, a temperature of
pixel is compared with the threshold value
(Ts+ A, for the mode ; Ts+C, for the mean).
A cumulative frequency derived from tem-
perature interval between T nq¢—B and Ta+
B is a kind of concentration factor around
Tna.

The cumulative frequency constant (D)
counted up from the lowest temperature is
The con-
stant (E) is a kind of shape factor for indic-

set to eliminate an effect of noise.

ating a gradient around the minimum tem-

perature (T'm:). Tn: is defined from D.
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Fig. 4 Soft-ware construction of the Cloud Top
Height Estimation System (CTHES).
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Fig. 7 Empirical cloud emissivity and cloud
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Fig. 9 A sample of enhancement conversion table display.
converted to the IPC brightness level through this table.
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The Cloud Selection and Cloud

Top Height Estimation Program allows an analyst to distort the shape of this relationship

for improving the contrast of the target cloud.
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Fig. 10 After the operation of the Synoptic-Scale CTHES is completed, the results are plotted
on this chart by a machine plotter (four times a day).
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5. Sea Surface Temperature

Abstract
Using GMS VISSR IR data, an objective, and automatic derivation of SST is opera-
tionally performed every ten days.
VISSR scans cloudy as well as cloud free area. In order to retrieve SST, data
For the daily retrieval of SST, a
composite IR data observed every 6 hours is analyzed by the histogram method. But

over clear area should be exclusively extracted.

still there are areas where SST can not be obtained from one day data because of
cloud cover. Therefore, the SST data retrieved during 10 days is used and the syn-
thetic analysis procedure is applied to select representative SST data checking against
the first guess SST field. The representative SST data is compared with the adjacent
data before being merged with the SST field. The data which is found anomalous is
rejected and no longer used in the analysis. The rejected area SST value is estimated

from the passed SST data and the climatological SST. The final set of SST field is
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obtained, and this becomes the next first guess SST field.
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SST COMPUTATION MODEL
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Fig. 1 General flow diagram for sea surface temperature computation model
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Fig. 2 Clear area data histogram or uniform cloud data histogram
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I [face temperature D x O O 271 accept_
‘within search ‘ E O X X 221 accept
e | F. X O X 222 accept
(S., : existence)
‘ G X X O 220 accept
| } H X X X 201 reject
None of goodde- T O O 280 accept
rived sea surface ==
temperature J O X _ 211 accept
2  within search :
area K x O k. 210 accept
Sewt N -
nonexistence) L X X _ 200 reject

IQ : Identification number
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mEBEMABER CHciEORWF — 253 b hr
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Table 4 iz, HHHEO—E#BTF 5.
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Table 3 An example for the change of “1IQ”

= T T
Lat. N(}% 130°E l 131°E ! 132°E 133°E 134°E | 135°E 136°E
l t - : : o
L o270 270 101 221 270 101 | 1ol
Fh—lA-},;,__;_A R | N N e R - - m e - -
| sgei N=2 i 270 270 101 221 270 101 101
| 7&_;’_74‘"—,_—' e i - - ) 17 B
i L= {7 ~220.7 | 270 101 221 270 101 101
: ‘ N=1 270 | 101 101 | 270 290 290 270
I e PO D B - s . A
|‘ 2gey | N=2 270 101 101 201, 290 290 | 270
‘ (Al s ot 1 Dl et T e e e e e T i
| N=3 -~ 2017 101 101 e AN R W e
| LN=ﬁl____2_70____2970___*299_‘_}9‘0__"299__429Q 290
|
| 28°N N=2 _ | 270 _ | _290_ _ | 290_ _|_ 290 _ ] 290 _| 290_ _|_ 290 _ _
N= 270 #222 271 271 290 290 27175
_N=L | _ 290 290 _ 290 - 290 - 290 _ 290 290 _ _
sie | N=2 290 290 290 290 290 290 290
N=3 290 271 271 271 290 - 271 290
_N=l_ _ | _ 290 _ | 290_ _|._290_ _ | 290 _ | 290 _ 290 _ _|_ 290 _ _|
AT N= 290 290 290 290 290 290 | _290 _ _
""" - - F o _/‘t 50705500 I S A
N=3 290 271 2 {2291 77| 290 228 A A 91 2
N . N=1 N=2 N=3
kd-L— _(first pass) (second rass) (third pass)
1 1.0 0.7 0.5
— S 3.0 . 2.0 0.7
ds 0.90 0.95 0.9
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Table 4 Final merge set table
Final Merge Set
Information Derived Sea Surface Reliability RAdditional Thermal Mean
of g ‘ Temperature of T_ nformation of Q.C Gradient
] |
10 T (°/K) Ry (0<R;<1) I10C  (Day) | G (°k/Km)
High 210 <10 <290 o 210210P<290 . others
Quality . or ) s ) 1.0 .
minus (Man Check) (Time Composite SST) 0 10C | @xiculation
W + W | by Using T
i weiwcrion 1 (No Data) wxy<zwuv W (T, - Txy) Xy uv o i s
101 Wt | W s 2 38 oy R
Data (Reject at Xy xy G NNN ‘(iggv;zu .
Time (W Tyl ] (Period at
! Composite |—— t uv TR uv” Tuv Time | FGF)
{ Processing ny + W T W, Somposipe + NNN
rocessin
| wxy?'):wuv 5 %
200 and 201 » ¥ B L.Wuv ’ |
(Reject at wx = wx ¥
Q.0) v i
Land ; ; p i P
0 Tc(Cllmatologlcal 0.0 10cP + NNN G!
Surface Temp.) i ‘(Previous G)
— 2O EUMBEMORE MR T —HE L 2 ) A b
<, Table 5 DWA T4 v 7 ) v 2 —BICHIE S h
-
.
Table 5 Record of retrieval
ZINIT 1 2 5 +00000C 1
RAW RETKIEVAL
50.0N=49,05, 90,CE-171.0w INT=(¢ 2.0, 1,0)
VISsSk FRO™ T8,02.01 15:33
TC 78.02,01 20:33
OPERATION 78. 2.1 12:32
-
1 i
- 4emecccmecceancaoae P -
! CALCULATED HISTUGRAM ! I (LAND) 2139 |
+mmeccecccccecccscaccmcocacaa= —————— reesecntcccecnceccecannnnen -
i NO READ ERROR 1 1 (READ ERRUR) ! S
. D . W
i TBﬁ(FOUND) 1 I (NOT FOUND) 1 1285 1
trecnenrccccnsnsennnnn cemcccecmaca= + tememmcccaceareaa- P e .
I ‘EB(ACCEPTED) 1 1 (REJECTED) 4615 |
o S e e - 0 s e -3
1 TR(EMISSION MODIFIED TBE) 1 1961 i (HEAQ EHROR) i 9]
B G L e P PN e SR w
3.2 WHIKR ) D FERIRE A B S T B il K

7 ANDRNEE, LECELT %fi&fﬂfﬁj
L E R, V\]@@ﬁ’ﬁmfxn QRN
IHMEATHOEME LTHIBT o0 £ ¥ 5.
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Table 6 Detailed contents for one grid point of ten day SST archival data file

N O e W N

‘|

L e e S s S SOy
N o e w Ny~ o

70

71

72

73

74

l
78

79
80
81

g2

83
{

99 -
T.C.P: Time Composite Processing

reserve

Derived radiant sea surface temperature TS
Reliability of TS - RO
Information for TS i IiQ
Quality control information for TS 1QC
Average gradient at the grid point G N
Previous radiant sea surface temperature TST:
Reliability of TSP ROP
Information for TSP 1Q P

‘ Quality control information for TSP IQCP i

i Previous average gradient GP 4}

| Estimated SST at T.C.P ETS

| Maximum retrieval at T.C.P ETMX

. Minimum retrieval at T.C.P ETMN
Total number of retrievals at T.C.P ERTN
Number of accepted retrievals at T.C.P . ERAN

| Cold side gross error cIeck value ELC ]
Warm side gross error check value ' ELM I
Used data number NTD |
Retrieved radiant surface temperature TR1
Retrieved equivalent black body temperature TB Bl—
Flag of retrieval test FG1
Retrieval reliability function Ru
Average estimated deviation of histogram 77{71'277

Same l
The 11th TR B TRIl |
The 11th TBB TBBI11
The 11 FG FG1l

" The 11th RI R111
The 11th R2 ’ R211
reserve
Climatologiéal SST at this ten day - TCIT
Standard deviation of TCT SDCT
Climatological SST at next ten day TCN
Standard deviation of TCN ~ SDCN

Information of this ten day pro-
cessing(Next First Guess SST Field)

Information of previous ten day
processing (First Guess SST Field)

~ Information of time composite pro-

cessing

Used data information of the 1st
day

Used data information of the 11th
day

Information of climatological sea
surface temperature data
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Fig. 27 (¢) Ten day SST archival data 5 items dump list
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(3) dmiA KR SR AR (H B EE) WK Ty OFRBA R T LT AL b —AME i
Fig. 28 1%, 2.1.2 OE# ~<— v THE LB H iU X—Y (g cE LD TH 5.

THE TEN-DRY SST REPORT FROM GMS .
| N IR, o
MEAN SER SUHFHCE TEHPEHHTUHE ( c] éﬂID INTERVAL THE SRTELLITE DEﬁIVED IS OBTAINED AT

E CENT!
GRID VALUE THE NUMBERS T ERC GRID IS THE SER SURFACE
TEMPERATURE (*C) DERIVED FROM SATELLITE

JAPAN METEOROLOGICAL SRTELLITE CENTER

FROM FEBRUARRY 01 TO FEBRURRY 10,1878
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SON SON
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ON ON
10S 108
208 20S
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Fig. 28 Ten day mean SST map (1978, Feb., The first ten day)
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| T
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grié point

The second
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The ith grid
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|
|

|

IThe mth gricd Lf

| point

Fig. 29 First guess

@) kWAL ERELOER (74 2255 7)

2.4.2 OFE~— < THE LT A i oK i
(T, fGEE (R), HILEEFRE®R JQ), WHE
HHmtE s (J1QC), ZMNEEAR (G) %, {HEKiR
WRET—27 740 (BAT—7) hoiEMLT,
K H O B HER1E Y (First Guess SST Field) # B+
%. Fig. 29 4%, ZOMNEREHONEIHRMNEI D7
T AVBRKRLIZLDOTHS.

3.3 HHIKR

(1) #mKiRARGE BT —7)

MABTER S i, |k, &, THOHEHKER R
F=27 s ArERACT, AOTHEERIEL, T0H

Derived SST (T.)

Reliability of T

|
Information of LT
Additional S
information of Q.C L

2 Spatial thermal
| gradient

SST field file illustration

DMBERZHRET — 27 7 44 L[ —B K TN
LTHL 7744 THD. IRTHEILOFME R %
Table 7 z/R”7.

(2 #BEKBEAEREY AL (51v 70 v 2=)
HOMBEER 2 EMX A T DEAKERA R ET — %
72 ALDREY, PECZEUTHEERFEI LS
17V 2—2fTbiliT by A+ THS. MK
A, ARFEF -2 7 1L LA—TH%. (Fig. 27(a)
27(b), 27(c) £IA)

(3) MK A FRMAX (EEHEER)

Ao S i E KR o %8 %+, Fig. 30 0 Xk
S A Y A =R BIC(EE X R DTH S,



TCT Cllmatologmal SST at thls month
TCTP : Climatological SST at the previous month

R0 ety (BRIEI—2)
Table 7 Detailed contents for one grid point of monthly SST archival data file
1 Derived radiant sea \urt(ce temperature TS
2 Re lablllt\ oi TS RO . ) A )
) — — — = ——— — — | Infcrmation of this monthly pro-
3 ,,,,IIE,C_TLthi{Of_T§, s ,I Q, _ cessing
4 QUc ity control mtcrrmtlon ior TS 1QC
) r\\erege gr“dlem at the gr1d pomt G
6 mli:’}e\lous radmnt sea surface temperature TSP
7 Rellcblllt\ of TSP ROP A . R .
) — e Information cf the previcus mcn-
S * Tnformation for r TSP - 1QP thly precessing
9 (ngllt\ control 1“1t(‘rmﬂt1on icr TSP IQCP
10 Pre\lous average grgdlent GP
7]71 St( ndard de\latlon for TS SDTS
12 \1ax1mum TS TSMX
13 \ilimum TS - S _ 7T5j\117\1777 Information of the monthly stati-
14 Used data number NTD stic processing
15 Previous used data number NTDP
16 Dlﬁ'erence (TS TSP) DTSP
1;7 N reserve
18 The ﬁrst ten da\ derl\ed SST FTS
19 Rehab]llt‘, of ,FTS - ~ FRO Information of the
20 Information fer FTS FIQ first ten day process-
21 Quality control information for FTS FIQC ing
22 A\ erage gradlent at the ﬁrst ten da\ FG
93 The middle ten day derived SST MT S
24 Rdlablht\ of \ITS o _ M}i(? Information of the | Information
25 Information for MTS MIQ middle ten day pro- } of the used
26 Quality control information for \1TS MIQC cessing data
27 A\erage gradlent at the middle ten da\ MG
’_X?i The last ten da\ derived SST 7 LTS
29‘ Rellab]hty of LTS o _’I“gR_cLi Information of the
30 Information for LTS LIQ last ten day process-
31 Quality control mtormauon tor LTS LIQC ing
32 Axerage gradlent at the ast ten da\ | LG
33 ;
1 reserve
78
79 Difference (TCT TCTP) DTCP
80
l reserve
99
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THE MONTHLY SST REPORT FROM GMS
MEAN SER SURFACE TEMPERATURE (°C)

:g;s‘imﬂ INFARRED MERSUREMENTS OF Gns
SAL0'TWTERVAL  THE SRTELLITE-DERIVED 331 15 GETAINED AT THE CENTER oF
JAPAN METEGROLOGICAL SATELLITE CENTER o 1Geonte LONGITUDE/LATITUDE

FROM FEBRURRY 01 TO FEBRURRY 28,1978 O Y CERIvEo Fhon SRTELLITE T T TemeenArune
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Fig. 30 Monthly mean SST map (1978, February)
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Appendix (i)
Used file names

(1) Histogram file: L A} VY547 7 A 1L

(2) SST retrieval storage file : g Kif Bit 5 —
27 240

(3) Statistic atmospheric attenuation data file :
it KT E T — 27 7 4 1

(4) SST data file: fg@EKIET —27 -1 o (B
FEIAY 38 B AL FEES 52D

(5) Climatological SST data file : #fiKiED K
BffiF— 27741

(6) First guess SST field file : JLHEREEMS 7 - 4
L

(7) Lat., Lon., vs. Picture element file : #&R [
BIFEX L7 7 A 1L

(8) SST control data file : ffAIKIBEEET — % 7
74 (BEMGEE, ~7 2 — 2fifth)

(9) Ten day SST archival data file : ifij i ik f)
REFETFT—277410

(10) Monthly SST archival data file : iff i K A
BtEr—27 41

Appendix (ii)
Explanation table of SST names

% @ % E s
}@%;ﬂi?m}ﬂg | Raw retrieval
2. Iz

R T K )

% (FhHi5 Retrieval

)
e s Estimated mean
%3’}[}%%& sea surface
Hit temperature
Bipipestp  Derived sea

T K i

temperature

o e
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6. Distribution of Cloud Amount

Abstract

An automatic derivation of cloud amount is operationally executed every five days

by using GMS VISSR infrared data.

Transforming infrared brightness histogram data, high, low laver and total cloud

amount are obtained by counting temperature histogram frequency corresponded with

each layer.

It is separated from two layers at 400 mb height level and the threshold temperature

value is determined by the vertical temperature profile data.

These data is utilized for information of heat balance of the atmosphere.

1. F L&

WERD B Y 25 Ud BT, BESMOBBIRIETC
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COZENEMTHEE R EA LD ERE~DF]
HAENMEAZR TV,

LRSI, T LTHEOREBIF TSR bh
THhH, BERAHESCHETIE, 3EAET—20HE
AT bR T . GMS D s 5 — # o B
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MTED.
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DTHEREHRDD.

2. ZENHWAERL AT L

GMS ik 5 ERSHUE v A7 L Djfih % Fig. 1
Izt

ERSMELE, BAE, Faum, HLBHORER
b,

BALFELX, 1 B 68 L @il 247 4 B VISSR
AT — 2B, BEEL1EXKEBEOe AL 75 4
b, TOKED 1 B THOERY KD B

FomEy, FIEETHLEMTHA OERELL T,
HABRTRO LN ERMD 5 HREOBREESEZ LI
2R T ER YR T 5. .

B, 17 B6~T7TXEDF — 20 LREFEIES
LA THEREXRODZUHETH .

2.1 HEBHEHME

Lo AL, KRR £ 1T L TE
Sh, MR TGHERC X - THENCfTebh
5. Tiebb, EBEKRAMEOBICHEREE 1B LfE
REhtiiEe A+ 775 & (Fig. 6 #5R) 75, i@
KRR OB & L, BREKRT — 2 %kE, 1H
M OERRME A T iebh 5 GREKRH TX&ER
MrEH INch, ZONBTRERTHAEREINRD).
O OBRETIZ, HDa Lok Sh B (£
RRECHE A, BHEKE, FALTVW2EERRTS
BEMARDORTVE) BRI D

Hith S h7cEF — 213, TOREC X - T EEEM
mb [ F) & FREE (400mb ki) wiyrdbhs.
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CLOUD AMOUNT COMPUTATION MODEL

I Daily processing ]

l Five day processing l

|Honthly processing J

|

Cerivation of cloud amount

Determinaticr| Construction|Calculation Five day mean
of the of histograx|of cloud processing
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Monthly mean

processing

03z
29z
A3z Histogr
21z 128 |
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L5
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s dath f:le
V2N
The fi
5 day of
thi
|
—— Five/day cloud
:P ve d i amojnt archival Monthly
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Logic flow
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Fig. 1 General flow diagram for cloud amount computation model
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( Correction of atmospheric I\E, (0.0)
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( Determination of the threshold temperature )
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( Derivation of cloud

amount at each layer )

Fig. 2 [Illustration of the threshold temperature determination
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cloud amount cloud amount
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> Temperature
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Fig. 3 Tllustration of cloud amount derivation
at each layer

ADBMER AR LD LicioT, FEER, TR
BERIUVLERYITETS. (Fig. 3 #8R)
RERSr X TEDLT.

Sp= Fy+Fyp
Fy+FL+Fs

Fru @ EREECHT 2R
Fr: TRECKT 2 BMER
Fs: fgiikiion 5°C & yloic i Eo#

X 10 1)

TRER S. 13,

Fr

o ]
L= Fu+FL+Fs

x10 3)

&1 5.

2.2 FrERE AR

FHESHERAEL, BEREINLETRDORTS
A OMEE 1 BIXK D 5 — 2 % T, M58 =
L OEHML FHERS AT -5 (LEER, TEZ
B, 2E8) %ilHET530ThHs. (BLELEL)
2.3 HERHHWR

HEBBEHRABIL, FHEREINAETRD N8
FRESEILD6~T - HOEMWERSGT — 2% H
W, AFEHoERSM (LEEE, TERESR, 428
i ET240Ths. (BEXEKR)

3. E&EIN

3.1 HINDHEE

3.1.1 ERMINF— 29 Ar (51v70va-)
1HEO@#R VISSR, v 2+ 754, LU EEH
W7 — 2 0 R EM OISR L —BRIT L) 2
FTHDH, Table 1 DTS4+ 79 v & — A
FEhAHNEh 5.

3.2 ¥R

3.2.1 EEV IR (MKT-7)

AL FHOMBEE 1 2 2 0L NBME (k<) o
LEER Sy o3, EEER, THEERKIVAERZBREL TR 71
; ATH5A. & HoD 7 L 7% 2 k5
Sy Fy %10 ) THDH. 1 FED7 4 LDN%K% Table 2 127
Fy+FL+Fs T
Table 1 Record of retrieval
SRS 10C2%0 =-= CLELD CUVER ARCHIVAL FILE DAlLy KEPORT  sasas DATE: 78, 7.13 PAGE 1
JitEnaTs
taa TATA (1)CT33/I0 2 (2)2833/00 1 (3)1533/30 I (4)2033/00 2
ATA NCo= 323.3N=689,05, 90,0E=171.04 iNT=C 1.6, 2.0)
- N <o~




awses  CLOUD COvE
@

e S e TSR

fiffrws BRlsI—2)

TAERMAT 0N BEtEw
.
CEenaAnL AU RERGBEAUNEIEB BT

#o# CONTRUG (NFORMATIOUN +o
ARCHIVAL r iND
COMMENT
SIN=L3.05, 9C,5E-171.04 M2 1,00 1,
STATIS. LEVEL : . 1 « Co 0)
START UATa DATE Z
_AST DATA DAT A
GENERATED DATE Z
AREA
START LAT. 3 80D (vING NORTS LATITeDE )
START $ ] (MINU SAST LONGITUSE )
LAT. =57
LON, 62
LAT, PCINTS : el
LCNe POINTS ¢ iCd
RECORD NC. : 3%
RECORD S1/% = 399 ¢
BLUCKING NO. : 4
DATA S12€ : “ (- -
DATA NC. 3 = & ) LANY: T=PES49LD ¢ 50 (%)
¢
<< REGISTRATIUN DATS [ WWowvA™i n >
NGe STATLISe N3a THaz51.00 sl START [“AGE T[ME LAST IMAGE TIME
[GP) & ¢ & YOUNILLLTNAIABI0D 2 1979/0110/2333/00 2
rrERY CLOUD: 53vE? S Siistiot, & LUNTE D TN EDAMAT [ G DATE:T9. 1413 PAGE &
* “

ERURRRB BB R R DE G e PRtk

B R T X R Sy

#wx THRESHOLD INFUSMAT[ 7 cvs
_wo0.c0 1000.0 2 S5y -l 14965 0.9 3.0 0.0
6.0 0 ! v d 0.0 0.9 0.0
98 o . ) o c.0 0.0 0.0
o . i3 e c.0 0.2 0,0
0.9 0 . oA 0.2 9.9 0.0
G.0 2 5 9.0 5.0 0.0
C.0 3 ol 0.0 9 c.0 0.0
.0 : 2.5 c.C c 0.5 0,0
c.o 3 = 2.0 s 2.0 0,0
0.2 0.0 -8 c.9 o 9.0 0.0
6.0 24 0.0 0.0 9.9 2,0
€,0 S. o€ 3.3 0.0 0.0 0.0
Cuy 6.0 %o C.0 6.0 0.0 3.0
0. e . Ear c.c S.C 0.0 0.0
c.0 0.0 : a5 0.0 9.0 240 0.0
0.0 0.9 i o 0.0 0.0 0.9 6.0
Ce3 c.0 te 55 0.9 0.0 0.0 0.0
0.9 2.9 2 o0 0.0 6.0 0.0 0,0
0.0 0.0 : .C 0.0 0.0 2.0 0.0
0.0 6.0 o 0.0 0.2 0.0

Fig. 4 (a) Five day mean cloud amount archival data file control and parameter information list

*ruue CLCUC CCVER UATA FILE DUMP LIST wexen
wew 1 ems  ( 199) Cw 1 = CHECK WORD ( 0:NO DATA, 1: N,EM, 2: E,EM, 31 NOT EM)
#es 2 wer  ( 120) Ta 1 = TOTAL CLOUD ¢ 0=1300, PER MiLLE )
wns 3 #ws  ( 1CI) WG L = HIGH € 1=TH LEVEL ) CLOUD ¢ G=1333, PER MILLE )
wow 4 wese ( 3C3) Le t o= Lun ( 2=TH LEVEL ) CLOUD ¢ 0=1000G, PER MILLE )
#en 5 ves ( 0)

Fig. 4 (b) Five day mean cloud amount archival data output 4 items

— 86 —



—92 )

Hiffisdy (Rehls O

L T T T T Lt e P i i T T PP PP A P RSy Sy Ry

1

1
1
1
1
M
i
1
i
1
1
1
1
[
1
i
m
i
i
1

256
€T
696
T
8L6

8L6

00L
662
000T

(34
966
000T

L66
000T

L02Z
26L
000T

L8
821
000T

000T

000T

000T
000T

L66
0

1
1
1
1
I
1
1
1
!
1
1
|
1
I
1
I
1
I
!
I
!
|
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
|
1
I
I
1
1
1
1
1
I
1
1
1
1
1
1
1
1
I
!
1 L66
)\

-

€6
<9
666
T
266
L
000T
T

81¢
189
000T

000T

000T

000T

0
000T
0y

996

996

39Vd

000T
0
000T
T

SGL
LA 24

000T
T

LET
298
000T
T

S6
706
0eot
T

0?9
6L€
00071

€86

€86

6L6

6L6

000T

0
000T

000T

0007

2Lé
0

2L6

026
6L
000T
T

99¢
€€9
00071
T

TET
828
000T

9L
€26
00071

29L
Lee
00071

€68
€88

€56
€66

HS6

56

286
286
T

996

996

€838
91T
000T
T

zec
L19
00071

292
LEL
000T

€9
9€¢
000T

€L6

€Le

Tg6
[¢]

186

03¢

0036%T

€T'T “eL*3LvQ

(428
Ls2
000T
T

R€6
19
000T

LLE

966

1LY
2LY
g

whR

LAl

000T
000T

€84

€ay

6GY

661

889

89
T

8L6

0
8L6

60Y
066
000T
T

693
0
S9R
T

996

22
(444
T

66€
666
T

80L

80L

L0T

0
L0t

G2¢€

(44

€29

YL
SL
0zs

962

98¢

€9

€9
056

156
T

L R

LoL
0
L0OL

ooc o

cooo

0
0
0
0

RRER

0030%T

02

202

coo o o000 D coo o oooo

oooo

TTL

0
TrL

Do00 cooo ~mom

[SRe e No)

T9¢
0
T9¢
T
nl

el

€ene
€ne

cooco

cooc

0001

uonl

000T
(6]
000T

1817 dwWwng 3714

4
0
4%
T

6LS

ocooco

e
(o}
oce
T

108

108

T4

£474

oo

ococc o

oooo

02790

o]
000

25

149

—Anown

202

[oRsJe i)

000T

0007
T

0T 0007

Q
T 0007

T 2031

T 0017

0noT
ol

70T
1

T 0007
0

T 0001
T

0036€T

809
]
819

3

B
o~

4020
“
o~

[CESES Y

o

a
4]
4]

(147
Q
(142
T

20

0

DOOD

oo N

coco

<

coo

o~
©

400
o
@

03CT
0
01071
T

2sT
0
2sT
T

ooo 0

D000

[-X=3N o)

R R R R L R e Ry

YLVQ H3A0D Q10D

Hamer

9L
0
9L
T

0030€T

OONTE

O0ONZE

0ONEE

OON®E

OONGE

0O0N9¢€

OONLE

OONSBE

QON6€

o

ONOY

Fig. 4 (¢) Five day mean cloud amount archival data 1 items dump list
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amount archival data file
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Fig. 5(a) Five day mean high cloud amount map
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Fig. 5(¢) Five day mean total cloud amount map
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flxdEL, TOAOABEREYEORET — 57 7 4
N LA —RKXTHRMAUL T 77412 TH%. (Table2
L)

3.3.2 ERBAMRE (51v7Y)vzr-)
HOERIBMIN TV IERRET 472410
WEE, DECEUTHREERTFEILES AV 7)Y
2 =i BT RH0 ) A THS. HHBAL, FhH
RtEF—27 74 A—ThB. (Fig. 1(a), 4(b),
4(c) )

3.3.3 ASEERSMX (A FHERD

BOMSEE 5 BP0 LBER, THERLIVLE
BOSERFY AL H b — A i Th FhiE X2
72D TH 5. (Fig. 5(a), 5(b), 5(c) &)
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Appendix

G
(2)

(3)

(4)

Used File Names
Histogram File: e A+ 75 A7+ 4 1L
Statistic Atmospheric Attenuation Data
File : HiatMRZMEMIET — 27 7 1 1L
Vertical Temperature Profile Data File :
FERET — 27 7 4 1
Sea Surface Temperature Data File : i [fiK
BF—27741L
Daily Cloud Amount Archival Data File :
AERRETF—27-110
Five Day Cloud Amount Archival Data File
R AERREFT 27710
Monthly Cloud Amount Archival Data File
 AEBRET 27740
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7. Nephanalysis

Abstract
In this chapter, outline of nephanalysis made in MSC is described.

Nephanalysis is prepared using GMS picture and significant weather information

derived from digital data and analogue data processing.

The nephanalysis chart is transmitted on facsimile broadcast channel for the benefit

of users not only domestic but overseas.

In addition, satellite meteorological analysis information is prepared and sent to

JMA headquarters.

1. @ L&IC

L@@ v 2 — (MSC : Meteorological Satellite
Center) Ti%, GMS 2560 h T ZHEBE L Lig,
HREOHGMIIZL » THAZK DTV 24T — 28X
QBT F e rF — 2R TRFCHITL, ZTOMKREYER
FiX & f R EMTac RE T2 2 L2 X » TREETR
FRBECHRET 2.

RN ERT 2R E L TE LR A2EORERR %
FHIBLUEKE 71 2 AR (Guidance Information
W3R G LBl DT T . RGBT H (Sa-
tellite Meteorological Analysis Information) (XZEf#
FioERB LR HRD 5 b, EIROR T35
BrexhwE L L TENKEEZBORNBERIUTYE
HEDOREE R L L oW E NG L LT0 5

ERHTTHET 2 U 2 TRIEFR ST A0, A
FYR, BFAY, Vi, A—A+F VTR EDFEE
TIER S h, K[IRMNTeH2e < 2B GRE O F e lE#
LLTHIAZR TV AL 5 THD. AETIEMSC itk
(FAHBEFEL L TT ERMTOBIKIC OV TIN5,

2. GMS Ef§
GMS 1=k » T X h % Wi, &ofeE FAX
(HR-FAX) r L TH#&EHR, M AL T

£ & JIl & " Ryuji HASEGAWA

., gray scale (X32MEFTH 5.

2.1 ol {5 & R b 5

VISSR (#[#f - #:4bfcitst. Visible and IR Spin
Scan Radiometer) TEHlE i 2 E@EFICIETH &Rz
D EIH D .

(1) ] s B

VISSR o n] gt 25 D fLifi Rl X 0.55~0.75¢m o
BRI B 72, ELHIRERE2 L ORI HxRIET
5. MEINDHEEL XA T, EHETAWE
IR E DL, BOEMMIKE RSB EIKTH S, K
SPEEEI: £ v — L ER X UHERER, KIFEELEL
DHERALE, B L OMKRERDORHRCHETS. E
DRYFITXEDEL, EoORFOM LMK, EXMA
OESCHEGTS. THEGRZEROZCIEISh S
2, FENZ X D HIEER R D, BRI 6 R 18I
LIRS, FELBICEAKBEEMELS £ 5
¥, EFEE TGN B,

@ Ao E B

O G E BRI DS SR BRI B
KEDZEMK (10.5~12.5¢m) %38 L TRIE S iR
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LIMB DARKENING WHEN VIEWING CLOUDS

Fig. 1 This figure shows the error introduced in cloud top temperature as radiation path length

increases. Graphs are presented for both direct and oblique views. The curves represent
typical air masses for the tropics and mid-latitudes. When the satellite sensor is pointing
straight down, (direct view) there is no error if the clouds are at or above 300 millibars.
For the same case, clouds at 1,000 millibars will appear to be 4°C colder than they actually
are at mid-latitude and 6°C colder in the tropics. The errors become greater for oblique-
viewing angles. These curves are based on a model and are calculated from date obtained
from ITOS-1. They are applicable to the NOAA/ITOS series.

s TROPICAL Fig. 2 This figure shows the error introduced
12 290k in the earth’s surface temperature as the
I radiation path length increases. The graphs
/ here show the range of maximum errors
0 to be expected between the case where the
9 satellite sensor is pointing straight down
5 / / WDZ“;\J.':UOE (zenith angle=0) and the case where the
// / sensor is viewing the earth’s horizon (zenith
7 74 angle=90°). The curves are for surface
6 V/ // temperatures of tropical, mid-latitude and
5 / / polar regions. The scale on the bottom
___/1// P [ i relates the corrections to the distance from
4 /,/ ! the satellite subpoint of each daum point
3-————-‘/ I I boLaR along a scan line. For example, when the
| i { 260°K satellite views the earth’s surface 900 nau-
2 % i i tical miles on either side of the satellite
| | | subpoint track at mid-latitude, the sensor
| f measures a temperature of 265°K rather

0 20 30 40 50 60 70 80 90 Zenh Ange than an actual temperature of 270°K.

"3 229 361 S0 683 913 1204 16!7 Nout:ical Miles
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Direct View Oblique View
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2 | Svull. Cloud Elements Spaced Close Together
Direct View Oblique View :
Zenith l'\ngle=0f’ Zenith }ng|e=60°
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25

—aMi —| b 12Mi - -
Small Cloud Elements Spaced Far Apart

Fig. 3 This schematic diagram shows how cloud element size and viewing angle

make clouds appear warmer and lower than they actually are. The horizontal
dashed lines, identified by letters, represent the cloud-top heights as they
might be derived from the two cloud fields shown. The cloud fields on the
left and right-hand side of the diagram are identical. Only the viewing angle
and field of view changes. The cloud-top height measurements observed for
a broken cloud layer with closely spaced, thick and thin, opaque cloud elements
appear at the top of the figure. When these clouds are viewed directly (nadir
angle=0), the SR measures both cloud-top and ground radiation; thus, the
height of the clouds appears to be at a lower level (A). The same clouds,
viewed at an oblique angle (top, right), appear to be higher (B) due to the
absence of ground radiation. At the bottom of the figure, the clouds are
spaced farther apart. Here the ground contributes more energy and the clouds
appear warmer and lower (C, D). The numerical values for height changes
shown here are for purposes of illustration only.
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Fig. 4 This diagram shows the affect of lower cloud on radiation emitted by a uniform laver of thin
cirrus.

represent schematically the source of the radiation reaching the satellite sensor.

It is assumed thet no large temperature inversion is present.

The vertical wavy lines
The horizontal

dashed lines represent the height of the cirrus tops computed on the basis of the integrated
temperature received by the SR. The horizontal lines are of equal length and represent the
smallest distance that the IR sensor can resolve. As the clouds below the cirrus become less in
amount and lower, the cirrus appears progressively grayer and warmer in an IR display. The
heights and gray shades shown here are for illustration purposes only, but are considered repre-

sentative of changes that actually can occur.

Cirrus can appear to be as low as 10,000 feet if it

is almost transparent, and occurs where the surface below is sufficiently warm.

LKREZDORIRDOFFE (Fig. 1, Fig. 2) & ORME%
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Fig. 5 This diagram shows a uniform, thin cirrus layer over a cloud layer that is warmer

than the earth’s surface.

The dashed horizontal cloud height lines and the schematic

representation of radiation follow the same convention as in Fig. 4 The schematic soun-
ding curve on the left indicates the strength of the inversion for this example.

The ground temperature shown is the same as the temperature at 500-mb.
example the cirrus over the cold ground appears whiter than the ground alone.

In this
The cirrus

is now grayer when over low cloud, rather than whiter as shown in figure 4.

X2 BAEERIEBOEREREL » B ks (BEHS
EAMEL 75) OCERXYETS. (Fig. 3, 4, 5)
(4) Hifg Ay — i X B5TERE

AT P G VISSR Hilfg DA v 7 v v 7 L,
SMREER R E LT WD, TOMMOmEIRET — 2 &
U iETH 2.

B o fth

HER 2RI T b B F2 6 il (5 D T AP FNC X 5 53 AR fiE
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DI L 23b B A, MR TIREIEIh TV,
K= T —AF UARPERBGIZIS O TLREYD S
BESBELIRE TV AT THER IR T,

2.3 HHEE{R L T ORB

FEEMITC AV SR B G MR G, FMomg, =
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RLTH5D.

(2) PTG o>

VISSR THEl X h7- o LBREGE T, RN
g T, EFEx+rv 7 ) v 7L THILE 3 5 0
T, DBEEL R bTRD, EFATONEIEL 2.5
km L7525, FHoAMFEEIE VISSR 7 — % L [a] UsH#
BET, BEFATIX 5km Th3.

P R D X LT

1) &ESEY—BTALh 50T, BEBBRELUED
LroFIc s E L AT ADHUENTE 5.

1) $NXNTOBEBITHL > TAFEREDT, ¥
FELECAT 2O B I OERTRKICER] S h 5@
Fixt §E s A7 A LEMERETHOCHBh 5.

i) BESEECEGED D DIEELEDOBFIC
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HIEROBITCEHL TV 5.

(3)  ¥0ie 6 oD 4

W VISSR @ifg o HAMNFE A b0 & LT, #f
|, FIbE LK Z LT, B & R B, SRR



98 Lty (BEHSI—2)

VISSR Hi{g D+ v o+ A D0fifExH L, BAMET
B Y0 5, FEAL Y0 FOFER Lo T 5.

BAERIUTECH FAHECHEHL TV 3.

1) RBEECHEBEO U » 5ECE B AT 4
D fRHT

i) B L s 58P evr—A b — ARSI ER
B> AT L OFEMMH

i) JhAEi (o7 b ERDHE

V) BAMTCER 2 EBETAEEG U 5 E80mM®
#r

V) %, BRE, dokic & 0 RIS O T

vi) M GROE) BB THADEh 20T, I%
HLRITH (3.6 TOND) TRMEH 5.

Vi) REEMITKIL A -5 — AT v A R R A
HOCTER D2, TR ECDT, EfHEKD
TExLLTHVWHRS.

(4) #—35—AF L A PAr % oK

VISSR [Ei{$ 7 — % DERE G A A r & diic L
feR—7 — AT vAEFRGICERLI HR-FAX L L
THHERS. HRERX 7 7R PFERERICEGRT
Ysoo FICTC » T\ D, #H— 35— AT L A HERE RO
TR

1) EMFiROBER L7 5.

i) IMHFAX TRohTL % SEMITR LR U4 A
RleDT, [RELEFR P2 E5 TER ML) LERE
VAT A EDRMIERRDDICHEFITH 5.

i) BB » SEICES B AT A ORI L
T\ 3.

3. & B M

EfEHTTix VISSR ZEifg% $ £ MSC NTHE LA
55— 2R nbBLNEELRT — 2 AVCTHE 3.2
HiToOXL AN XTV, KLU x5S BRE
VAT ADOFEERNTL, TOMEL LKL DOKREE
L OHEBRBEMT L o0 AN IS,

EMITCHERINST — 212 MSC HTIEREN DT
— 2 EENT - 2icKPlE B, HAT — 2 TizE{E—
W OMHR L LT GMS DF L 2L F — 2% 75 Rr 7
T ACEM L EmR L B RAE T -4 L LT
GMS D57 v 217 — 2 bREFERMYEEXRIE LT
BOREEENHD. MNTF - 28X 08N (BHR) 7
— 2%FhFh Table 1, 2 L Table 3 i3, —h
bDF — 2w F\TAT 5 AT L TMBENT, AMEAV, e
fEd, fEMNTEs X OHEMMc kKN Eh 2

F i BT AR BT &3 s < BEFRAYITAT 5 T DI D
Tl Lo THET 5.

Table 1. MSC Processed Data (1)
Picteure Film D:li)ta a}vai- i
Type of S aEE Loops lable fre- | ; .
Picture Pt Film (Period  quency Obserbation Time (GMT)
10inch 70mm ; »hr) (per day)
IR 10 00, 03, 06, 09, 1030, 12, 16, 18, 21, 2230
VIS 3 00, 03, 06 2
Full-disk IS Ox: » 95, , (09), 2D
~‘ IR (72) 1 (3-hour interval)
i IR (15) | 2 (30-minute interval)
ggirtl};:;gere IR (36) 3 (3-hour interval)
IR 8 00, 03, 06, 09, 12, 16, 18, 21
VIS or3 |00, 03, 06, (09), (21)
IR 10 00, 03, 06, 09, 1030, 12, 16, 18, 21, 2230
Sectorized VIS or 3 00, 03, 06, (09), (21)
IR 8 00, 03, 06, 09, 12, 16, 18, 21
VIS or 3 00, 03, 06, (09), (21)
VIS (1-hour interval)*
Pol & IR 4 00, 06, 12, 18
CATSIEree - y1s 2 00, 06

* Available only in special observation period
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MSC Processed Data (2)

Type of Date

Data Format

Data available frequency ' Obserbation Time

(per day) (GMT)

| Chart L
Cloud Top Height | """ Grid Print Map ! 00, 06, 12, 18
Data ‘ . . R

‘ Meso Grid Print Map 4 00, 06, 12, 18
Wind Vector Date gr]iadrtl—"rint Map 2 00, 12
Sea Surface Temperature Date Chart (Every 10 davs)
Cloud Amount Date Chart (Every 5 days)

Table 3. Meteorologicai Date and Charts received from JMA

Type of Date Category Detail (Region of interest)
B - Orbser\'ati:)n B ) Radar map, Plotted ;hart -
FAX Charts | Analysis Vot and Bovelocits amisats Gt and others
‘7Forecast Same as those aibove but for prognosriisi o
- }‘ Surface Weather Report (Region 1T and Vi)
ir Upper Level Weather Report (Region II and V)
ADESS Data Aircraft Report - (I\Torthwestern Pacific)

Radar Report

(Japan)r

‘ Weather warning

(Northwestern Pacific)

[:ggsR DATfh4444444fWALDGUE DAT{

—

MAIN ANALYSIS

Preture ( PRINT )

1

PICTURE ANALYSIS

fuLti-CoLour DATA ANnaLYSiS _—L———\

Preture ( Frum )

—

Frim Loop

Fiim Loor AnaLvsis

—3

CLoup Top HEIGHT

—
DisiTaL DaTa WIND VECTOR

CLoup Top HelGHT ANALVSLFJ——)

Re-ANALYSIS |

PRELIMINARY ANALYSIS

SYNTHESIS |
L o

! "
[NePHANALYSTS CHART

l SUPPLEMENTARY ANALYSIS

‘ WIND VECTOR ANALYSIS

i

Sea Surrace TEMPERATURE

—

y

CLoup Amcunt [DisTRIBUTICH B

SEA SuRFACE TEMPERATURE
ANALYSTS

CLoup A#oUNT DISTRIBUTION
AnaLvsrs

I

CAL

— ['ETEORDLGS !¢ ATA AnAle
7 i

Fig. 6 Flow diagram of nephanalysis
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Fig..7 Karman Vortex observed in the lee of Cheju Island. Visual imagery for 0200 GMT 9
Nov. 1977
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Fig. 8 The evolution of clocud distribution 78 Visual imagery
from 0400 GMT 12 Oct. 1977 till 0600 GMT 27 Oct. 1977
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Fig. 9 Euolution of cloud pattern associated with growing stage of extratropical cyclone Infrared
imagery from 1200 GMT 18 Mar. 1978 till 0000 GMT 26 Mar. 1978 Visual imagery from 0000
GMT 21 Mar. 1978 till 0000 GMT 24 Mar 1978
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Fig. 10 Comma shaped cloud. Visual imagery for 0200 GMT 17 Nov. 1977
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PREOMEARE, A AR I TR
L, KZExL 6T Laibsd (Fig 11). ZnE %
— v xR BB, TR0 3 AREHT 5.
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- Feik LB OBA T
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Fig. 11 Train of tiny vortex over the western
Japan Sea and a vortex asscciated with
mesoscale cyclone off Sanin. Visual imagery
for 0600 GMT 16 Feb. 1978

+ 500mb 0 5 FES RN & ORIT

.° thiﬁﬁaﬂf% DI Fig. 13 Cloud line of cumuli-nimbus off San-
V) AFHRBREET ST riku.  Visual imagery for 0000 GMT 30
ZFEEGBACRHEET B0 TR ik OREL Dec. 1977

Fig. 12 Cloud band associated with a cold front running southwest-ward, from the center
of a cyclone off Kamchatka penninsula. Visual imagery for 0000 GMT 18 Dec. 1977
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Fig. 14 Ropecloud extending from south of Honshu island to Formosa.

for 0000 GMT 1 Jan. 1978

Visual imagery
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Fig. 16 a. Cirrus shield over Kamchatka Penninsula. Visual
imagery 0000 GMT 17 Dec. 1977

Fig. 16 b. Same as a except for Infrared imagery 1200 GMT
17 Dec. 1977
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Fig. 17 Cirrus streak extending from Mongolia to Hokkaido. Infrared imagery
0000 GMT 15 Dec. 1977

Fig. 18 Transverse cloud lines extending from Southwestern China to
Central China. Infrared imagery for 0000 GMT 24 Dec. 1977
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e 7 - sy

cyclone.

Fig. 20 Open cell and closed cell pattern in the

southeast sea off Kemchatka Penninsula.
Visual imagery for 0000 GMT 30 Dec. 1977
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Fig. 19 Lines of cxinmulus and cumuli nimbus associated with cold air outbreak behind developed
Visual imagery for 000 GMT 26 Dec. 1977
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5

Fig. 21 Wave cloud in Tohoku.
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Fig. 22 Widespread fog over northern Japan Sea, Southeast of Hokkaido,
and Kemchatka penninsula. Visual imagery for 0600 GMT 24 June
1978

Fig. 23 Valley fog in sout China. Visual imagery for 0100 GMT 18 Nov.

1977
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Fig. 24 Sea ice over the Okhotsk Sea. Visual
imagery for 0300 GMT 24 Feb. 1978

@ AF, BRECIVCTR ARG TIIREEEOM
T, FirokERTREMEEL DREEI DI
DICHEDHNPH L B HELDD.

3.2.1.4 EEBDRN

EROMITIZ, EMTFICHVTE S 27 A 2EE &
LT Eh - BNOERYERL, FIHEDEMRKR
CHIE R E T D07y, WHDOHRITZ LTIk
A R A < AR E O A THNTRIT 5 12, TEE
DEROPBELHECHELDH B, ERITKD 4 BRI
SEEhTW5. Thbb,

OPN (Open) : Epitcusmnd o (ZRE<20%)
MOP (Mostly Open) : Exvdrcvs (EE 20~50%)
MCO (Mostly Covered) : 72\ oW EHiZ kb T

W3 (EE 50~80%)

CVD (Covered) : Zizskbh T\ 5 (EE>80%)
3.2.2 =AFHT—F — ZEHT

TLFHNT—F = A TECGMS DT+ r 75— %
(i) #=AFHF—F— &2 AF A LWERDHEE
FHVCTESE Y AT AR L UHIERET OB G2 EHE
FL, KEBMCERMICZ DB EBETS.

A FHNT—F— 2L AT ATIE, [REIOKFD
g (7 41 n) OB THAFECL D, WROMRKH
GBi%) TIELT, 8U»5—T7F 57 v & LERT
5. 2L FHT—F— ARFOANTF— 2L L T{HERZ
NAiED 7v—2Ar — A 3REFTERIA T VB
2 ANFH T —F— &y AT ALEEOMM, IhAFER
HEHROMEDKEEL - TED, 72— NVADT—
SATAERALFHT—VRTAENDICS.
AN T — v AT ALEIROBKREI2 (A,
E, kg Avvy, B OK AV-7, F K <€

7 x — /b

YT/ iR

— 13—



114 it BRFlsI—2)

vE, B) Ol —CE Y BT TERTEH. =L F
BT =V AT AL 2~ 3HWOBEBITHK, F HFD2~3
EaEl )BT, ThZhERIEHHE L, Bhige
TERTS.

TAFNT—F— ZERTREELELTRD & & & 1T
5.

() HELCsoFEHESIEL AT avliFfAERL, E
Y AT KD RN 5.

2) BEOHKNCT KT 2, HoHEBDOEDE G # il
EL, BRNZT5.

(8) L RoOmiGEEREDLYE,
ERE S X BT L, EROBFNEITS

4) EROBNEBEAIEEO T — 2T X b BRI
#175.

(B) BRIl rERAERERL, BLEVATLD
HEBEMTT 5.

TAF N T =T — ZENUR AR L U x5 BLAIERNT
b s,

3.2.2.1 & % M7

FRUTA R A O ETRE GRb), HE () o
KW L T DL ST 5 E Y AT A DRI
W 5.

FREMRIT COMMRMITRL, BT 2 kick D,
FRATRE R ORF « 2B Il A R 7oh, a) ERE
AT LADHEBOMYT, b) ELE Y RAFT LADKT, #HiE
W& DT 21T 5 .

1) 7 x=n2A%7—RH

T oy — AN T — TS AT A DMFEERC L BN
ELTRERDZ EaMfTicbh b,

1) EfEDORNT a) BOREML 2 — v OlLE,
b) ZEMEDEROHA, o B EEIB AR,
R, d) MAEREHEEZ L > BEDORLD, e)
5 TEOTEMHE (EROBL), ) figtEE v FoXE
W, g) AR, BRAOREE, h) v ik
EDE, 1) BEEs A x—

i) EEDLALD fiRHT

a) EE 2T 4 OREEAL

i) &L DEFEERDfH

B - 2 - a by ARY, BEICHEUOCHE
LEETHEDOBDEEAEDES R 7 5 A x - DEES
EDREC L ORREEE VB THZ LICL»>T, EE
DEVIHIZIFEELED ZENTES.

FLHCHEOSMiwiE LMD Lo WHEITE, Ku
EDRBIC KT OMREZE O MUT 5.

ko, TREER 3@ T VWEE, HBIREL
T (RELZ-BELORAERE), £b20EN L (F

L AT ADH

CEEENRL) OEOLD LA v, FEHE
AWM ECHELT, HAHREHCEHYHTEHL, 2
VEITAMNLES XD LT, EOSENAHENIC LS.
@ =TT~

2 ~3HDEEOENREIT L » TEMOT AL L
S p = v OREIELZ BT 5.

1) b E ARG OTERAER

WAL HOMIE A ERAERD ZLICL T, ED
EHA e REEDILELER OGN TE D, Hlz it
Hr, THCEGRE) BT TEREEDLZLICLS T,
FhREbX > BT, ZOBDHECL >
T, @A THOHRIADOITH D X512 5 2 5 BEILR
i, K TaRTIR M 5 <, KT TBEA
2, @ TUREWEBESCHERACEELZIHET
KB Ehatcod, a) ZROfHG, b) EBELTEED
HAafi, o) M EOERMiDGRL L2 T 5.

i) AIFHGEORRIIDE RS

i =], Af@E, SEEE S E G (% ik
H OAiENEAR, SENIEEEEID BTH,) XEREGED
Lk oT, a) BHOBE, b) Zox—v oL Lk
WMis & %R T 5.

i) HEREOBHER

7 x =N AN T —FOSE LR, ERETRES
EREMICH S O HELE D HTT, EEErHMAER
THZENTES,

3.2.2.2 U 5 &LyImEHT

SRR CAER Lo O b, FE DT AR
L, #Fflife@iiairics. NHELFREERLE L TUL,
1) ZhECEBLTERLER, i) BEhHiiz
RENTHINAER, i) v 7 -V =2F—%fsT
WEBHDL VR THEINL K FEELEM S H 5.
WL LTI, Bio~Ar =55 —@is A7 A0k
fEximH T 5.

(1) {W7E R 1 5 87T

(1—1) BHORNBELELDPECATAZIEKRDEL 5L
DOREZLBRS.

1) KAELHFRITCE) E AT 4

a., BEDILMNY LT om0 R

b. %EiE

c . R T O T LS B

d. >TEADNL & 9 F
e, HifHHE Yy FosbA
f. RHEME Y FNOBET I
2. WEGB (KA, (EKERR O BifK)
i) REEEL » o8l E AT 4
a . flz bRt KR E, HEMESE, BE

Nt %o

— 114 —



TR (RS IT—2) 115

YOG BIR G &L

b. (EiEHTH LD MERE

i) bR 5 Bk

V) 2 BECEEONS CERLEE

a, 2v/<HE

b. HEEBE

V) FEEMETOE

a. BEC L A/NE (AR ECHLD)

b. BECL HEELE VY

c. BEEFDERSPCREMNE

vi) £ o

a. HARMEIOEERELL (FEH &SR EOZIET

ALh HEETR L)

b. MERFE@EORAE GEKKSPREIS L L)

(A—2) 75— A 275 —@FTiIL, BRIWLEY
AF s L, a) ERGEOMEIT b) B OB(LOMET
c) BELEBHRORE d) MIREZMMORIED g #7 % 17
9.

(1—=3) <A F77 - TIX a) EWEOMITL
T O BRI b) BMOBE L 5 — v OE{OMR
79,

(2) 245 U x 5 Lo

(2—1) MBHOMGLIEIESLE VAT AIRD LS
L ORELLRD.

) BE (BME) ks 5 %

a. 5 PFHEOMRIFRE

CDO*, CF, BF

b. 5 FLEORLMEDRE

1) ITCZ x08 ITCZ 10U &

(2—2) 7 +—AAH T —fFH

1) GRcHES 5>

a) GROWRBBEOWFAE R, fliE, BR2BE
TrEbhT, THKRLSHE, RO (eye wall) %o
COHEEOEHERBEL O, #BKEH DO HAP G
TRELRHB L L D0T, FHAEZEME LHAELT
HI LWL oT, BaRiko 2 hilds 2 LOuREREE
LH5.

b) EROFLEERE (B2 HECSA, RNHER
ol

c) HEDBE 5 2 —x —DOERYIEN. ODvorak
BILL DT F v A —DORE, QFEHEHBEADHE LY~
DED 5 ZFORERIIfEHT B R E B FR—-EENT
[M-HEVv1rDEDONER (KGRDOFKEBRY KD S

SECHESE

* Central Dense Overeast
*k  Gray (1976) OHFER#Z L 5.

T 4= 2) ORIV

d)  HBEROEEDHEE R F— v~ o BRTIE
#r. [E— threshold # 7-iX[F]-~ gray scale ICERI M
oh 7 =5 DR R

1) ITCZ ko ITCZ LU 5%

a) B U x 98L7 7 A 2 — D

IR BB BERED 7 5 A & — 2D H|EXE

b) fREEEE L x5 Lokl

c) ITCZ okH

(2—3) =75 —f@b

1) BRDWEE- 5 2 — 2 DRFRIIZL

Pattern Extraction (BFE/MEEA # —F 57201
TROKWEER) DEfEX VT, TEOME (Flx
FRAFOESLE LCROFD) L, S 5HEE
VL DEB O R RORRZE LS D, ARORELE
HRTIRE T A — 2 BRDD.

i) AROBE

BixE (P2 EFxEE), fim Gr), 48 G O
B RTIfRITIC X D, AROBEIZIEETS.

i ) BEOETHAZRET HE Y AT L DILE.

oG > ARPLEEETFELLIEVAT A
(CF, BF) oRline#Tar~®+58% (LRIeHE
=, HiLE) ORI E TS

3.2.2.3 “AFHT—F— ZBITORER

RAFHT—F— AT T —F — £
AT AEBOCTHBORBRYUET b, <A+ Fh 7
=T = XY AT A DWRENIREE L B ORIRITH T D 5
BEEORBEICL > TRDFL<ALFH T —F — 2@
DRAENBEDOEND., TAFHF—BITY AT ADEE
SRR TEE S h AR EIR % —80°~+30°C
L L5 — 2 @ HR-FAX ~D64RE 38 O B A5 2
BT, 0~2DEEYMEFATER LT3 AT L,
MSC FiED~AF 5T —F — 2 v AT A TRREETE
Tl 3.5°C, BRI T 1.7°C DiRETfEEE
P2 B L5 Tw 5.

—JEig T, W UHERRERic L T, U
ETERIATWETRERS V. ThbbkitAF —
x AT — 2 OFHLTHEMBEECHT 2 REOIHF
T, GMS O * + YT v —v 5 v F—7 0 (FEEZIEL
THEDD) T Lichm-> T, BEENFL (HEBICERS
nTWiTEiebisw, LT, =AF35—F
— FERITIC RIT DR DR ER LIS R D & T
HBROZEME, EEER I OHEEC T3 EEEN T

—115—



116 Siffi iy (Rl O—2)

Fig. 25 Same as Fig. 19 except for enhanced image by false color system.
Lines of cumulus embedded within strong cold air outbreak and developed
cyclone.

Fig. 26 Same as Fig. 12 except for enhanced image by false color system. As gray

scale slicing is mainly applied to the cloud with lower temperature, Warm cloud
in the southwestern part of cold front is obscure.
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Fig. 27 a, b Enhanced image by false color system showing Typhoon Mary 1977.

Gray scale slicing is mainly applied to the cloud with lower tempereture in a.
The cloud area in the Northnortheast of Typhoon appears different from other
cloud as it is warmer than other cloud. Note that distinction is not possible
in b where no enhancement is applied.
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PED. 12 GREEN, 28.FEB .'7T8 -

Fig. 28 6 hour change of cloud top temperature
pattern associated with active cold front on
28 Feb. 1978 Data with temperature below
—22°C on 1200 GMT and 0600 GMT are
taken.
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(1) Symbols

Nowb B8 &
l

il (BERlsI—2) 123

Thick Cirriform Cloud

Thin Cirriform Cloud

Middle Level Cloud

Undeveloped Cumuliform Cloud

Cumulus Congestus or Cumulonimbus without Cirrus Plume
Cumulonimbus with Cirrus Plume

Stratocumuliform Cloud

— Stratus and/or Fog

T 735 7)) — Cirrus Streak (Thick or Thin)

caa AN — Cloud Line Composed of Cumuliform Clouds
<«——— 3 — Striztion
!”__-‘”f — Transverse Lines

5L —

O
|

-
RN

20—

4‘?‘1""7"’
Yo ar?—

Vortex Center of only high level clouds (excluding the

center associated with a tropical disturbance)

Vortex Center (excluding the center associated with a

tropical disturbance)
Vortex Center of a tropical disturbance (with Eye)

Vortex Center of a tropical disturbance (without Eye)

Boundaries of cloud areas (Thin lines)*

Boundaies of systematically extending cloud areas

with thick clouds (Thick lines and Stipples)**

Boundaries of cloud areas where convective clouds

are considered to be very active. (Scalloped lines)**

Boundries of sea ice areas

Note: *—When more than one tyvpe of cloud exists, cloud type symbols are shown from

left to right (or from up to down) within the boundary in a decreasing order of

cloud amount.

When the lower cloud area can be clearly identified through the upper cloud area,

the lower cloud area within the boundary is shown by broken lines.

**—Clound amount is more than 802 unless particularly specified.

Fig. 29 a) Abbreviation and Symbols used in the nephanalysis
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(ii) Cloud Amount
OPN (open)

MOP (mostly open)

Cloud amount is less than 202

Cloud amount is between 20° and 5025.

MCD (mostly covered): Cloud amount is between 5095 and 80%.

CVD (covered)

(iit) Others

UNKNOWN :
OPEN CELL: Open Cellular Clouds
CLSD CELL @ Closed Cellular Clouds

(iv) Symbolic Letters

Cloud amount is more than 80%.

Extence of cloud is unknown.

(A), (B), (C): These symbolic letters refer to the corresponding items of Guidance Infor-

mation.

Note: The Guidance Information given on the nephanalysis charts supplements the informa-

tion on the cloud systems on the charts.

For example, information such as the change

of cloud conditions and of cloud systems in time derived from successive GMS observa-

tions is given as Guidance Information.

Fig. 29 b) Abbreviaticn and Symbols used in the nephanalysis
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Fig. 30 a) Polar-stereo projected Infrared imagery for 0000 GMT 15 Aug. 1978
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Fig. 30 b) Polar-stereo projected Visual imagery for 0000 GMT 15 Aug 1978
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