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ABSTRACT

A technique fd‘r aut‘omatedl streamline analysiz is described. The input
data are directly recelved and processed by ADAPS (Automatic Data Acq-
‘yisition =and chesszng System) in Central Weather Burezu. The wmd
ohservations are fitted onto grid gystem by a simple method called successive
correction method. The corrections are computed from a comparison of the
'ebservatmn data with the interpolated valme of the guess field at those
statwus, and then added ‘to the initial guess fieId Utilizing gnd point values
of wind directions, or-u and v components of the wind; the described
technigue produces streamlines which are tangent to the- métantanéeﬁs wind
direction and are independent of speed. The ‘computer - pmgram has -been
successfully applied to real—tlme upper-air soundmg data and numerical

model output.

L}

FRBAFZEN » PHERNORERSE
T BB T SRS » A M SRR R SO 2 A
AR — B A TR RS » R
HEHESRERREAR . -

m\'ﬂh{f

Faed » R KRBTSR BE - .

B S A sl o B A L A BT 4 B R K S
y FRERSGENRN - RERBHERARE
YRR ¢ (RIS RBINIR A TIEFER K o
SFEE ) MEE B SEEIEEED  ERRE
e B ROV R PRI —TT B

2N R

FrWERE » ARSAEE » BRSSHRR - -

MRRSRESIFEY » B oBmERER
BRI RREREa T REENTE
e KEHET
1.4 e B A L R e A TR TR R+ B
BEABER - RERBRAEARELRBHAR
%ﬁ%ﬁﬁ% (Rawinsonde) 4 » SEFEHEMKE
FRAEE > B EEUHE TR o BT 500

BT A B RES 2 misec » 300 BEREY
FREER 5 misec (Kurihara, 1961) = [ »
AEBERNRE TR SEERESS -

2B E BB RE R S AR R EEE
SR » RS2 B R R O I U
BB BBEAER

3. B RS LR A R AR A SR
DR A A S R AR S A B
B E M S

PR AR B B 5 RAER
BEESF SRR ADSFEEREAENRY
R RN EAREAE IS SRR &
PR ﬁmﬂww%%ﬁmo

m\ﬁ%zggﬁﬁ

C BAERSHS RS AR R AR R
BRI BIERAIREL - AR ERETH
WEBSH S  ATHFBHREE  TEAES
SIS TE 22 (Successive Correction Method)
s R R Cressman (1959) 42H » TH.



‘ Start )

Read in Firéf Guess

' Read in Observed Wind

Compute Wind Cbmponents I TP

i=1

Coﬁ;pﬁte(ﬁi,—"-uﬁ, (vi—=vo)

Delete .
error reports

Error ‘test

!
A Cui —ug)? +( Vi —vo2>ki -,

Comput_e'. 2Cu=W(ui —uo)

Co=W(vi—v) -

Fig, 1.

[ i=i+1 ] g
: ks = 50,50,40,30 knots
_ i=1,2,3,4
- Add Cu, Cv to N=47:;36;2251,5
First guess o, Vo= Components of

- observed wind
Bl REEBAFERE

Flow diagram of the objective analysis for wind field,



Bedient ¥ Vederman (1964) 5|5 3&3
BEREBHZE ST - BAEATIAN—RRINERE
BL o E B (RIS e (First guess value)
s GUINE ASREST 1200 GMT HEEET » AU
EXR 0000 GMT HEABSIHEEE FGIERE
s IREEFIR 1200 GMT SERHEB I EMNEE
R Rs LRREEE » BIEARWT ¢
Co=—-W(u—u,) n
Cv = _‘W(Vi -V
A C BEEBLRE » u, 8 v, BHAES
RzaE s w B v, BE RS | RERNRS 2R
&®H > W RIEERE (Weighting factor) vici
ey

N;_ 2
W N @

Mg d BEEE RN 2R 0 N SRg

> H—JRERIN 4.7 (@R » ik
46 K U B Y TR TR T B B AR AT U
INBELRRNEHAR  EHEARREER N B
L5 {ERTHE » 0T e A S BE FO DL BB TR S
85 b o AT HAL T A R AR BB » s —
SRR RS R S PN 2 BRARHEE 50
/W 2 RS T Bk o 5~ =
» PSRRI PSR NE 4 5IFS 50 I+ 408
VR 30 /5 o RBHENSFHBEE RE
i %

Es m,maz B B4

AN BT RE T RS TEER
TERREY T o LR R B EE o E R

B LRGSR u, v E e EEE R EIR

BHBEG 2 (Saucier, 1955) « EMEFEER
B L A R R R R ~ M R R R R
BB AT (Whittaker, 1977) » BUF
SERVIMARR BB IR ZERF
1A o

HEBHEY S+ EABIIREY ERES
B, v o BT R B B AR SRS
E# Rk (Normalize) %Fﬁ%ﬁ@&@kd\ o Tt
B LRSS &hﬁ@ﬁﬁ%ﬁﬁffﬁ YR
RERRES ¢

x"'“ (us)*D (3)
D,=(v/V*¥D

ks Dy B D, SEELENEBSR u
V BAIMRESRRESE . VBEE DBE
SEHEB K o

o ARTreEmE TRED BB T E R AR
18 s F—EREER MM [T (Flags) 5
—HETRFEFE A BRI - Sk
TIRRRE O AR (Dlrectxonal Arrow)
LRI o B SR I TR e
o » LS R OB I o

bR = v

(1) B e

BB EREATER AR
Rl B POA8 O B R E « BALUE TR
RIS REE 2 B 0 BERERE

TS BRI e o RIS » BB

FUR R E AR RIS LY o
Al XA
X | AlX
alxla

TER 2. ERREMREN 0 B A SR
WL VTR R o AR X AU o
Fig. 8. Grid system
(2] W
—EREFi R ER - FREEET A ¢ 58
—{@rH - EHMARBIF AR RS E » A
s ﬁm;@ﬁﬁi&omplem’ents} r B
FER R — S AR DB L A 0B R R R A T A LAY
o T S M BEME (Current Position) Ft
TelsEm BT » FIAMB S RIR Rk
HEEEREAS (Inverse linear Distance-
Weighted Interpolation):
Dp=2:=1“f| Dl/Ef__]Wi (4)

W1=1-/(S+.1')
Wa=1/[s+(.—1)]
We=10{1.—8)+(1l.—-1)]
We=1/{(l.—s)+r]
A W B W, (R805F 4 B NER#E
r, s BRERAEMCE p BESRERZEE (8
RE8) » D RIGMBIECBRNABSE  FH
(Mﬁﬂﬂﬁﬁﬁﬁ'ﬁifﬁﬁﬁ@ﬂ?ﬁﬁﬁ&&ﬁ 1 ZR
B4 (A)» AH I RFERE IR Bl b B



b o M OTRELAE © RMER L —
KRR YR » 2RE4 (B) » FHRBA
—~ BRI » AR BT TR © KR

ERERHEREER -
4 3
_...f...‘.EP
is
:
1 ‘ 2

H3 RigEiitkeEREEER
Fig. 8, Coordinate shows the inverse linear
distance-weighted interpolation,

TR A —ETR S S A E SN
RS » IS SRR IS N S B SR 0 RIS
kA AR RS T L ¢ BRI
B » A E— ST RERH T
Feman (BRAE2) o & ARESREL
BIE o FHE B R B TR

it > BFHEHATE FRER AR R - B

FIREWIRAR + ISERERE (TRI1) BRA
ﬁlﬁ%%ﬁ%ﬁ%%T%ﬁ%ﬁ e T
RFHER (flat-bed type) Btk (Drum
Type) @i - A LURREMRER & FR
- (Graphic CRT) o ¥EERKERMKBEHEE
ARG » BB BAD » EREBAERK
LT B S AR T BT LB 2 B o BATEAR
BREREEBH - FEBINRRAEENR - (F
HER D ESFRAHERMEN T2

(8) MR

A SR BT A I T
a. EHHEBER RPN TR RN > RS
Wish o

bzﬂ%ﬁ%&ﬁo%i%%%ﬁwHﬁﬁﬁ%'

B - hIRERUR TR R EIH{M:@
B S

| BEEERRA VIR » MR TERE »
ﬁﬁ%ﬁﬁﬁ—%#&ﬁ&ﬁﬁmﬁ%%ﬁfﬁ
BETHERE - ﬁ:ﬁt?ﬁﬁﬁ?\ﬁﬁgﬁﬁ ﬁﬂt
Wit EEER—EFE L (Circular Jdst)

)

\(
oY

4 CAYEMEEEEERS B ESHAEE [
o EFERRRR R O BRI
(B PR D RINE T B B e
RENE » kRERE—EEEET -
(C)ﬂﬁiﬂﬁﬁﬁﬁﬁ‘c 1% » FASSEHINE 2 > TR 2 25
- PHABNEERS L - AR auy
2
Fig. 4, Step-by—step dlagram of streamline .
generation

» HhRE 600 = 1000 {E%ﬁ E_t%%l‘%%'ﬂif\%
FEETTE A o BT A — AR o
BRR R R AL i o MEELE WS T 4
(BERO05M) » HIE LTS » ILRERR
El4 (c)o A —REams AL EE St EY

% RR R R ST R R
AR

ERBE A I TN EER LS o
(4) HEERSF

 sEaE (Isotach) BEEMHRBZ & o
EREER  SREBRETREE 5N/ RN
s EoATE AT MR B 2 A R » R
e ERSKEEAG + BUGE BB/ M PR T R 6 2 e
GokmE > MHAE 10 B/ BEME.

Jes s MRy BB T S » SR
e ] TR GRE o 1976) - e mE
BT ARERAERE » LRRETRET o
M~ BiEE (Vorticity) RIEHE

{Divergence) ZEHE

BEAD G EGEEREY L NEES B, v



' ‘Start )

Read u,v on grids

)

Normalize u, v to
displqcement

l ‘

' | Find st,ar.ting' position'of
a new streamline

Compute new displacement|
3 . x E T i
by - interpolation

Transform C(fil.()i::({i;.né.té
-‘Fo‘lf'.Wa_'x;d & bac'f{iv&"éfd'
drawing

~ Current line
. is. finish?

‘Draw directional arrows |
-if necessary

All lines
- finish?

S SR B B4

Fig, 5. Flow diagram‘for automated . streamline analysis



egne - © tws
STREAM- LINE ANALYSIS

850 mb Oct 19.1981 ;

/!

o]

16 1081 4 10 § 19 B 800 EERNHEESTE

Fig. 6. $50 mb streamline gnzlysis irom radicsonde reporis for
0000GMT 18 October, 1881,



— 14 —
emEE (6 MERE (@) ©H:

EmkWXY

<0V _Ou

T Ax @y

m

2_251‘[%4-1;1‘Vi—1,5+um—1_uiﬂ+1] (6)
f=vv

_fu  Ov

T oEx s oy

_'%[ul+],;"ul—IsJ'l'VisJ+1"'V.l:J—-1]'
G ERFEAARESEER FE—HERRRN
MRS kiEkE o Hdt m SHEREET - #
R R AR B — A s R R 4 B BEE
{(Mercator Cylindrical Projection) » =&
BE M b QR BRI A5 IE A [ ME 8 §¢ (Lambert
Conformal Conic Projection) >

% @R RAEA
SR B R A ST E B2 (Kinematic

Properties) + HMHEABERE BN & B

RSB T S o BT E A RR A -
maat s (Tropical Wave) » HE£E (Sing-
ular Point) » Wi » T 58 » BOGE R SR
CEBEE s SRR S SERRNERESR
s MET2RMTREE (1976) » RLTIEEE
ARG o

R U
FIH L3LsRican B B 47 BT 0 Brig i Er R

BMERHAIZRE6HAETY - 6 FRELTETA

I+Ju o 850 EEE AN AT E » EERIERRS
REBREFFEESO [RREFBHEERE
WA (ADAPS, Automatic Data Acquisi-
tion and Procossing System » #» 1979) »
FiIF GA SBEEFHRBNBREERRER
-i‘MfJ\ﬁ%?JEEFE%?@EE:IB#%%@@ME ~ i
MEBESLHAREH - BBHE ~ R~ 28
SRBHE R ERE - B AR E
i e 850 EE MR A WRIE ¢ AR
FEAHER - SRR R RS R
L s BRI P AR R B ERRET ¢ I
R 120 BRI S0 EREHE » X SR 38 E

RKER 0 Y JFIREK 28 MRS o M A S 240

A B > iR R REE R R AT o

HEESE SR ENERE L RESE
s B AERMEBESRER - #EH Cale-
omp 960 ARG EIH MR EEE o B 5 R
» hEREEHR(GAY) 2EHEIERE (Cyclonic
Vortex) dlfrE7edtiz 20 B » & 133 BT
s RS RE D R, (Singular Points)
» W—miEE R AR B AR » WRE
TR ER RS RIS E G - HRESRIR o 1L
FErpE AR R ST I S BER T 112 5 »
et 47 B A —MRERLIAYE  ZER
BEEEEMITAEE —~MREELRR (Anti-
Cyclonic Vortex) » HEMEETHE » LEMK
1R o AT L% (Cols) #E - B
wEFCRPEEE (L15°E, 26°N) » g
(105°E, 45°N) peHmEERE (90°E, 35°N) &
o S-S RMBITERE » — B RIE
MZE  EFEE RS - AR &

- E L (115°E, 40°N) KEEH —RNIIRG

18+ RN PR EIE 4 - BOE MR YERSE
MR BT » E 2R BT o EEX
(120°E, 18°N) BT RIA —8: ABENES EE
12 BTSRRI E S R + LR AR
HE o .
BT REELTETATILE 002 HEBEE
L THE 500 BT 36 DEEEEEZ RS  RAS
SRR G2 RMSTHRE « hREsRE
e SR T BUE RS A R I T, » BT
WA (FHH 2 1975)
v 22 4 g, ern =Sl 1
—%%Hazgj P

et T, SRE - A, RUEEAEREEET
BEzH » Z, B RE  Z BEERRE

(MR A2 S ER P* (Starred Level)
s RS ERMNERS A (PY=ANP) M
BT » — iR RE S mEERE A (P) {8 e
B R FIGE PF~450 2 - REARTIR
iz 500 TS REL o 5% o MRFENRE
HEIREECA B R BRR ¢

-8 0z

u T oy (&)
_ B 8z

V= F ok



500mb Ogt 19,1981 -

/

S

B 7. 19614 10 A 19 B 500 REHNHR 36 NSRS
- Fig. 7. 500 mb streamline fcrecast for 600CGMT 19 Qctober, 1881,



— 16 ~

T E A ER S HARES R o (WHMhEE

BRI ANEREETTEY MR BEREER
B s R RS (P-E Model) » QUAIE
EEEREE SRR R TRE <)

HF 7 EREN G AR R AR a0 &
R R E 2 R R = A R T R e L
B76 215°N,. 129.0°E » A HEAE a8 B v 8
» 20°IN' e 17 P BT VO 4] 5% 7 = 1 R B 40
7 147°E; 109°E % 85°E MiF » #EWETY
HBRERE - JL#k 30 B2 40 5 REARN » Wk
Hi o MR T5°E, 45°N A — W ENETBA
75 0 W Rt o ‘ '

- 850 EEHEAKBFEREAAESRE
AN RS ESLGE 12 28 98 500 2
£ MRS TR I B LG 8 s (LIS S,
BIEATEREH) o TR —Rks S e
~EMMST BN ER 40 FELl b o oA
ML AT R 2 44 AR T o
t-® &

FERAAEFHER S B RARS 0 F
5 Fh AL 0 R A R TR i T B B B R B
EAE MRS ERA RRESRER T
BRI - A L SERNEILERENR

PRI 3 &N BB RS BLLS © SR RS

AR T AT PR B R S 4 R B I
ERD B AW TEREEL RS 0 &
EEWD » RETHBUESREEE & L—El
I RS B M R I o HR
FESE SRR » R HEAE R B E R —F 5
KRR AT A R TEAEAR Y — BRAR » SR STAMR K B
1 B — B I R B SR o 96 SIS A I
908 LA R B B R o

B o (R RE L4+ A-FLE 002/

A TRBERARER » T 247 S0eH

850 EEARMESHER 500 B EARIEMTARIE
T BERREF - B AT RE o

A~EE Ao

fERERTRARBRREFERBE R R
ByRAZE » EHIERRREARZIN » iiRnL

TREARBBEAREE  RABL LY ER
BAR P RESRETHERPLRB R
P FEAWEBLIATISZE + SRR REHE -
2 2 B X
1. Bedient H.A. and Vederman J., 1964:
“Computer analysis and forecasting
in the tropics®
‘Monthly Weather Review, Vol 92,
No. 12, pp '565-57'7
2. Cressman G. P, 1959:
“An Operational Ohjective analysis
system”
Monthly Weather Review, Vol 87,
No. 10, pp 367-374
3. Kurihara, Y., 1961:
“Accuracy of wind-aloft data and
estimation of error in numerical
analysis of atmospheric motion”
Journ. Met. Soc. Japan, Vol. 39, No.
6, pp 331-345 _
4. Saucier, W. J., 1955:
Principles of Meleorological analysis
The University of Chicago Press,
~ pp 305-310 |
5. Whittaker T. M., 1977: .
*Automated streamline analysia” |
Monthly Wenther Review, Vol. 105
pp. 786-788 |
6. A IRSARMEE - 1976:
I B R 4 W _
RREBME AL 32-38 H
7. PSS . 1976: ‘
e EIHEEI SRR - 363 H
8. HifF¥E» 1979: '
TADAPS Rt THoelzst
ARBRETESE-F 0 924 K
9. EIEEWAMIL s 1975:
[ EIEE SR B TR -
REFHBE =M, 63-67



