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Application of Automatic Method to Estimating High-level Cloud

Motion Wind

in Operational System and the Characteristicsof the

Resultant Wind Vectors.

Takashi Ohshima

Abstract

In order to apply the automatic method for calculating the high-level cloud motion winds

to operational system at Meteorological Satellite Center (MSC), the improvement of the

algorithm for calculating the high-level wind was carried out and the characteristics of the

resultant winds derived automatically were investigated.

Since the cloud motion wind calculation began routinely at MSC in April 1978, the

high-level clouds such as cirrus had been manually selected and tracked on a digitizer board by

projecting repeatedly four images taken at 30-minute intervals, which are contained in a

loop-film. In spite of making many efforts to increase the number of the winds and to improve

the quality of the wind, it remained the following problems to be solved. The first is the

variation of the quality and the quantity of resultant winds caused by the degree of skillfulness

of an analyst. The second is that the number of the resultant wind vectors is insufficient for

the request.

It was needed that an automatic method was adopted to solve these problems.

To calculate the high-level wind automatically in this investigation, an Automatic target cloud

Selection (AS) method was used to select the target of the high-level cloud, and cross-correlation

technique was used to track the moving cloud target. These method is used to calculate the

low-level wind operationally, and was applied to calculate the high-level wind by modifying the

algorithm and the parameter for cirrus level cloud target.

The high-level winds from automatic method was compared with those from Loop-Film

(LF) method in order to investigate the characteristics of the automatic calculated wind.

The tracked winds from cross-correlation technipue had almost the same characteristics as

those from LF method, though there were a few cases in which the cloud motion wind was not

calculated when the target cloud moved very fast especially in the middle latitude. The

horizontal density of the AS winds was more than that of the LF winds. The mean vector

difference between the AS winds and the radiosonde winds was a littlebigger than that between

LF winds and the radiosonde winds, because the AS winds were compared without rejecting
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erroneous winds by an analyst.

It was found that the automatic method could be used routinely adding the manual

calculated winds and checking the quality of winds by an analyst.

MSC adopted the automatic method in place of the LF method from March 1, 1987, and

this method has been used operationallyin combination with man-machine interactive method

on image processing console. The resultant high-level winds have increased in number by
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Tyvj'yKiS^^ WKDiU^froT, AS

0*fc≪fcS*i$fa£ADE S SaJifr#tt249ffifc&So S*fe 0 cTOfl£ti!&c#?Pll (Fig.7) &ffr8Lfco

Table 5 giMfg^&K:
≪fcZ 1

WMhtz V c^*^S!lSJi^^^

TO3& lO'te^JbfcOc*

50°N~25°N 121 4.8

25°N~25°S 292 5.8

25°S~50°S 85 3.4
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" Comparison" is AS wind and "Reference" is LF wind.

oti^o #KAST-ic1^[R]*53^v^ £x>;7£25*

Nfc25°ST*3^*ljL> ##*£#Tl<m?j;:&||L;fc

1 ffiSfcfc D c≫}g5&£≫&. Table 5 C^1"o :n

#≫tt^ft|g≪O/h5 Vi fec*s# < . v >yf-y ^*fcu

ofctfiSo 4-il0g≫Sii5EcffiSK^ffltA:*

r, ^iSKiii≫≪!!aiiiii0*i}≪Lh"c-ne>csi&s

(2) JIH? YJWDftte

najstifcja^^ h^o^ttsp^sfcfeK. as

h LFO^Tc-?*―^*fflVi-C2.5m/sScJii3iB!l

ctx F/7A (Fig. 8) SfftiKLfco iiiCiSi:,

15m/ s K±t(iAS fcL F fcBf?lHli;iei^*^UT

^S*≪, 15m/sJ,UT-PttASc≫*5ffiS≫K^v≫o i

OffiStfC, ^―C LFT≪^≫(cfe^D/jN^^

SHE, gH&0/hS*≫ttvyf->^*si: D^1"<U

LF-rttl5m/s#ifi,AS-Ptt7.5m/s#ig-C*S

*t5Ikv^i:k%#i5fcftC, AShLFcJ£

Jg^^ h^0*fTJtl!l!Ufco ^c^^*> Fig.9Ci

■fo-afi,M#0lg)iAHOOlaiiJJtrt0*^C*f*f^ D,

#≪cHai≫*raB!lfc£b;fclfcc?*.&o Fig.8 k

LFiD fe-^^^Vi|S|niJ3*o-CV5S0 t/c. Fig.9

fi,vyf-y^c^T)|ft<x^Fig. 2 k |WUtc1!lR]k *

oTfc'D, v>y^y^ci|t'|4*5iitfe^nTv^i

k*5^*≫So

*K, R[S]. JHo^tt%I5fcfeK, ±IBc3fi^

^^ h;i/c*f*ffl^-CASkLF0ffiW^≫kIiI≫^;

*thaiL. ≪^gi*f^^tfe(Fig.io)o ai6i> R^c

ffiB8^≫tt.̂ §-^0.97.0.79k4oTd30, mf^cM

1 kLFOJe^kfSHr^uggcffiWk'SroTv^o

tfc, tt^0*M5k@≫tt!≫0 3i;b9Ea>&D3l!§:

-^T^^t-tJoD. ASkLF*s≪t<<Kfc14JfP**

fc≪^Cfi, itl^O^mk^SAS^^T, LF (^

M*aj85ejSkmoTj:^) c£<^&3c-e. gn
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(reference).

N = 4037

RMS=26-42

T= 0- 99X +

C COR= 0.97
S. DEV =26.40

0- 15

0 60 120

DIRECTION OF

50N - 50S
1986. 03 - 1987. 02

180 240
AS VECTORS

300

(DEG)

(t>)

5

1'

os 3
o

H

O

w

>

2

O
1

Q
W
U
Ou

360

N=4037
RMS= 6.73
T= 0.97X+

c

s

3- 1

CO
OE
3

n _

v =

0

6
79
23 50N - 50S

1986- 03 - 1987- 02

0 10 20 30

SPEED OF AS VECTORS

Fig. 10 Correlation of wind direction and speed between AS vectors and LF

vectors.

(a) shows that of wind direction and (b) shows that of wind speed.

These figures are plotted with co-located pair within the distance of 100

km between AS vector and LF vector.

^y^CJg^cDfFfffiK&oTLJ^oFig.lOi: Fig.3

So

-58-

40

(M/S)

(3)mmmmmtostm

wm$k<Dmmmm*ft5tzsbim̂mmmmtQUM
*fi~>tzammmMm,tm&mmcDastotm&M

50



(a)

UJ

CD

･<

h―

-z.

UJ

CJ

QL

LU

Q_

(b)

CD

I―

LU

C_)

QC

LU

Q_

(c)

LU

O

<C

I―

2:

UJ

o

QC

UJ

Q_

(d)

Fig

LlJ

O

<:

i―

UJ

CJ

oc

LlJ

Q_

40

30

20

10

5

4

30

20

10

m&M-t2>*- mm% mv^ i988*nj!

50N - 50S 1986.03 - 1987.02

/ I I t t t

(M ■"!･ CD CD O

DIF. OF V

7 7 7 7

nj ■≪■ id oo

EC TOR

- n in

m 01 m

o n t id

(M Ol t＼l tM

(M/S)

50N - 25N 1986-03 - 1987.0

t I t ( t

C＼J ■* CD OD

DIF. OF

n in r- oi - n in

―･ ― ―･―■ OJ (N CM

t ? i i t t t <

CMTIDCOOCNTCD

―≪―■―･ ―' Ol PJ CM [NJ

VEC TOR

25N - 255 1986.03

fM ^ CD CO O

DIF. OF V

7 7 7 7

CM 1" (D 00

ECT OR

25S - 50S 1986.03

I I / t ?

CM T* (O 00

(M/ S)

1987. 02

― en lo

CM CM CM

O PJ tp id

(V m i＼ ni

m/s)

1987. 0

("j in n o) -^ pi in

―.―･―.―. CN CM t＼)

t ? I ? t t t I

― ― ―･―■ tv m m m

(a)

O 5

■<

H- 4

m 3

or

UJ 2
n

(b)

LU

O

<c

I―

UJ

(_}

oc

UJ

(c)

UJ

CO

<c

I―

2:

LU

az

LU

n

(d)

LlJ
CD

■<
I―-z.

LU

CJaz

LU
n

50N - 50S 1986.03 - 1987

I t t t ?

IM ^ (D CD

DIF. OF

7 7 7 7

CM "51 ID <D

VEC TOR

50N - 25N 1986.03

40

30

20

t I f I

(＼l ■≪!･ CO

CD ―･ CO U") r≫ O)

CO O (M V ID CD

DIF. OF

DIF. OF

VEC TO

DIF. OF VECTOFi (M/S)

. 11 Vector differences between AS winds
and

(a)

(c)

radiosonde winds.
50*N~50*S. (b) 50°N~25°N.

25°N~25°S> (d) 25°S~50°S.

-59-

VE

t { t t t I

(＼J tt (O CO O

DIF. OF V

R

02

― d 10

(N (V (M

O OJ -V UD

OJ tN CM CM

(M/S)

1987.02

CM
a
CM
(I

en ir>

CN C＼J

t t {
Ol V (D

CN CM <M

/S)

i in r- en ―■ en in

･ ―■―･―. 01 cm cm

t ? ? t t t

I r≫ (D 00 O CM T

1 ―*―･―･ CM CM rsj

CTOR (M/S)

7 7 7

CM -q* U3

ECT OR

CT1 ―･

_. (M

co a

― cm

(I

en in

CM C＼J

t t <

CN 1" tD
CM CM CM

/S)

Fig. 12 Vector differencesbetween LF winds

and radiosonde winds.
(a)

(c)

50°N~50°S> (b) 50°N~25°N.

25°N~25°S> (d) 25°S~50°S.



METEOROLOGICAL SATELLITE CENTER TECHNICAL NOTE Nq17 NOVEMBER 1988

* Fig.UK, &1zLF tOKMtigMZ Fig.Uizijkto

z-vmrn^tzttmumt, mmtnvc&Zo Fig.n

Rtf Fig.12T＼(a)ifi±X(Dx!)7C*JV6SJfi!$!l

MthffiM.JM,t<D'<?h/v-M^^UTViSo ^ h;vM

cTO. RMSttC, ASOI55*5LFJ:n^:8

25°Nk25'ST^≫|Lfci|≫≪^JS!lKJt≪tfciie* (^

^h^M)^> (b). (c), (d)K^fo Z-flh<Dm

c■5t>,4b^^4]^S^'C≪, -<^h;H0＼^ R

MSfcfcG, ASCS54JLFJ; D fel~2m/sg

S^ct < 4oti≫S, #^?cd (b) BlobXh^A

≪-p≪BCM-5i:, A S-C26m/s J^±0^c≪S*s^

;^&cPII0 i X v >yf-y ?>*!£#LT v>& i:ctoft

So Cft^^ttT, (c). (d) m-TJi^ftS i^C,

S*JLFJ:|≪ISS*^^/JnS (4oTW, #K, <g

I2~3m/scib9, LFc#-a-Rb°-^ ≪fc9 ≪/^

TVi5o

3. 4. ^It#i

.IftS-CMT§^3 fcKi-5 i:, ±<&h.LX＼$, A
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