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Abstract

Satellite-derivedcloud parameters of tropicalcyclones in the western North-Pacific at

the genesis stage are compared with aircraft-measured maximum mean wind speeds (called

"MWS") to describe theirrelationship,and to establish a method which can suggest the

possibilityof typhoon genesis atleastroughly 12 or 24 hours before.

Cloud parameters which express following features were developed from 766

geostationary satelliteobservations of 45 tropical cyclones (they are called "original

parameter").

1) Regional Cb feature

Cumulonimbus activityin the vicinityof a tropicalcyclone

2) Band/DO feature

Figure and temperature of curved cloud band or dense cloud overcast

Time operated parameters were produced from originalparameters considering certain

"time lag" from 0 to 24 hours to MWS observation time, and "time variation" of

parameter values in certain time interval from 0 to 24 hours or "time mean" of

parameter values in certain time period from 0 to 24 hours (they are called "operational

parameter").

The values of operational parameters were categorized into tropicaldepression and

tropical storm intensity category, and into Band pattern and DO pattern category, then

investigated the relationshipwith MWS's using regression and multiple regression analysis.

In the regional Cb feature,time variationvalues in the circumferentialarea of the cloud

system center with certain time lags have close correlation with MWS's for tropical

depressions (MWS< 35 knots), and time mean values in the central area with certain time

lags have close correlation with MWS's for tropicalstorms (MWS^ 35 knots). In the

Band/DO feature, time variationvalues with certain time lags have close correlation with

MWS's forboth tropicaldepressions and tropicalstorms.

Using effectiveoperational parameters, four trial "typhoon genesis equations are

detected for two intensity and two pattern categories. Correlation coefficientsbetween

calculatedvalues by the equations and MWS's in 12 or 18 hours later are 0.604 as the

minimum and 0.802 as the maximum.

In future work, another parameters which express upper level divergence and vorticity

calculated by using cirrus driftingmotion willbe introduced. Then, finaltyphoon genesis

equations willbe established.
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- 70 rJ^TOCbtSW^O

18B#raMOfa

(18U^tllOfit^C0it)

(^ffi^f^i:: +0.445)

PPRX( 6) = 167 km ＼'iWM ( 1) X*<D

-70°CJ^TOCb^#^O

18 Np^ifOif 5 0^iJ＼^flt

(18 ･ 24 ･ 30 ･ 36 ･ 42$mWl<DiMfD＼&l)

Q＼~mm%$k'-+ o.53i)

PPRX( 7 )= 250 km ^flflfeK 1) t≪

18 Bf^fflOM 5 B≪＼^flt

(18 ･ 24 ･ 30 ･ 36 ･ 42TOff|OfIOTO)

(WBI8#≫:+ 0.452)

･ <Iti6cDffl^^^-ti:(IJ:^ 35 7 y h

j^±c7)^^:ji}i t (nmmmiWi:+0.571

(2) D0^->

R 35 y v h^m^m^mmtcDmi^^

PPRX( 8 )= 167 km ^i^WM ( 6 ) t≪

-60°CJ^TOCb^^^cD

12 NrKifOM24 B#^Sf tfi

(12 B#Pb1j!uCOfi - 36 Pf^lu (Dig)

13 ―

PPRX( 9 )= 167 krrffBlii (2)X*<D

- 70 °C£Tf(DCb&^(D

24 V^mm (Dm 24 J$ffi£ikM.

(24 B#Hhu E>ffi - 48 vmtS<DW)

QWBH8^R: - 0.457)

PPRX( 10 )= 167 km ＼!WM (4)X*<D

-70°C£Tf(DCb^m(D

24 ^mtn co M 24 P#ng*f M

(24 Hff^fffCDfit - 48 B$KifCOfa)

PPRX(U)= 167 km^m^M (7)X*<D

-70°CJ^TcOCb^W^^

12 f^mm(Dm 4 Bf^lJ＼^fI

(12 ･ 18 ･ 24 ･ WB$fflm<Di&<D＼i%)

(＼mm%Wi:- 0.322)

*?≫foft^jia t (Dmmm%$k:+o.563

c 35 y y hJ^±<7)ft^Mai^<0||^^*

PPRX(12)= 167 km ^m^M( 1) X*<D

- 60 °Ci^TcOCbiW^cO

i8^^ifofa

(180f^fi|^fg-fCOit)

(＼fflMfii:: +0.413)

PPKX(13)= 167 km^iWM (1)X*<D

-70°C^TcOCbiW^^

18 B#H9Hft£>if 5 B$K!l＼^fa

(18 ･ 24 ･ 30 ･ 36 ･ 42 V$mffi<DigfD＼i%)

(^mmim- +0.523;

PPRX(14)= 250 km ＼f!R$( 1) "Cc

-70oC^TcOCbpS^^cO

18 B^rattTCOtu 4 H^lJ＼^flt

(18 ･ 24 ･ 30 ･ 36V$mm0M<D＼%l)

Q＼.mm%$k:+ 0.471)

･ ^ti^^ffi^^^-drC j:5 35 7 y h

£i±(Dm±MM t <Dm&m%&:+0.535
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3. 4. 2 /<>K/D0≪≫<DElJ£/{7*-*

･ cscp : ^y h*&Wi<D(c) = [c s c

(iD0#RC0(c) = [CSC

FgIgPt7t(iD0C0 R*I^£

- CORI: C S Clfj^^j: § niJt'JS

^(104f§)

(i) ^yvmwi

i^TOORGB(X,Y) (i/^V F#RCD^ ij ^;u

/^^-^-C*5 (Fig.3.1^#0S)o

PPRY( 1) =ORGB( 9, 0) & CORI Tf£ b

^f!<0 12 B#^HU^>M 12 03

(12 Np^ifofa - 24 B?^ifcfa)

(＼ffiHf^^:+0.531)

PPRY(2) =ORGB (11,0) ^CORITf^ L

^faoi2B#Kif^ifl2B#^

(12 p#rBiM ofa - 24 B#r^ttrcofi)

(＼ffifl#l:: +0.526)

PPRY( 3) =ORGB( 5,5) ZCORLXifc L tz

fitCD 18 B#Kif^)if 12 B#ra

(18 H# fsiM^fg- 30 B#Kif COfI)

(Wif^: +0.475)

PPRY(4)=ORGB( 13,9)(CCSCP^*i;

14

(24 l$ffgif£>fB- 42 B#Kif≪fa)

OWBHft&: -0.432)

･ Ztlt><DHi&&frlt＼Z&Z 35 7 y h

*$|co|t^:J!?S ^ oiffill^^c:+0.622

R 35 y -y h^±CD^^m?i^COilf^^^

PPRY( 5 )=0RGB(2,1) KCSCP&^i;

(^mm%w:+0.557)

PPRY(6)=ORGB(2,2) (ICSCP^^D

tzi$.(D2mmm(Dl&

0WBIH≪&: +0.555)

PPRY(7)=ORGB(5,5) ≪rCSCP^*i;

fde^i2B$rawcfa

(l2H^McofI-?-coti)

(＼fflH#i5c:+0.543)

PPRY(8)=ORGB(10,9) tlCSCP^^i;

^fa^>18B#KHU^>fa

(i8B#Hiifftf)fa*E>i:iO

(＼ffiHf^l5::+0.542)

･ ^tL^CD|a*^t)-fr^J:5 35 y >y h

i^±co^i:il}i ^ (DWmmiMl: + 0.649

a) vomm

^T^>0RGD(X,Y) tiD 0#^(0^- 'Jv

tfr'Syjt-fiX'&Z (Fig.3.2^#BS)o

0 35y v Y^m<Dm.±mMh(Dm%^^

PPRY( 9 )=0RGD( 0, 7) (7)12 B#ratu^

ttj12 B#^^YbS

(12 mmm <om- 24 f$mm<oig)

(&mmmk: -0.519)

PPRY(10)=ORGD( 0, 7) CO 24 U^fuc7)

ttr6 B#p^^f bM

(24 B#raif(Dfa - 30 mrMwi (Dig)
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OWBBS≪&: +0.370)

PPRY(11)=ORGD(0,14) CO 12 H#H0i|£>

if24B#raSfb*

(12 ffflfuCOfg- 36 ^Mfoaffi)

0WBH≪&:-0.463)

PPRY(12)=0RGD( 5, 8) &C0KIT1& L

fcffi£>12 BSKBy^M 24 B^

(12 mfflmOig.- 36 ^^W^fl)

(＼ffimf^l5c:- 0.323)

･ ZfiZ(Dm.&&hlt＼ZkZ> 35 y v h

^M(Dm±MM t cifiHiS:+0.649

R 35 J v h £l±(Dm±)Mimb(DM{%&M

PPRY(13)=0RGD( 6, 0) CO 18 Hf^fifCO

if5i#WF*§JfI

(18 ･ 24 ･ 30 ･ 36 ･ 42 NpraMOfgtT)^^)

(WBH^&: +0.409)

PPRY(14)=0RGD( 1, 4) HCSCP^ft i;

PPRY(15)=ORGD(6,6) C018B#rHiluC0fg

(%ffim$k& ' +0.441)

PPRY(16)=0RGD( 6, 6) CCSCP&3JI i;

tztrn is i^mm(om 5 u≪j

wig

(18 ･ 24 ･ 30 ･ 36 ･ 42 l3TOu^fl£>＼*!0

(≪m≪: +0.408)

J^±co^^il?i ^ (OWmmiMi:+0.603

3. 5 ■sm.%±mi£i&<DMtt

(1) /^>K/^->

･ ＼'MI = 27.095

+ 4.732xlO"2xppRX(l)

-6.593xl0~2xppEX(2)

+ 1.957x10 "2xppRX(3)

-1.596xlO"1xppRX(4)

+ 7.037x10 VppRYd)

-6.895xlO^xppRY(2)

+ 1.965x10 4xppRY(3)

+ 5.865xl0^8xppRY(4)

･ WRm%Wt = + 0.802,

= i2B#ra

^i:M?i = 1.555 x ^ij^fg - 13.684 (1) - 1

<Dffimi$Mm<Dm'mmmz 12 mmx*&z>tz

Jiai(i 12 0trHil^cO|i^fI^^-to

^i-f^HI^, Fig.4.1.1(l^-fo J&fc＼ -COH#

(2) 357 >y h^±C0^^Jl)i^C7)i|f^^^

･ ＼teffi = 41.966

+ 1.596x10 "2XPPRX(5)

+ 5.803xlO"1xppRX(6)

-4.092x10 ~1xppRX(7)

15
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+ 5.557X10 3xppRY(5)

- 5.046x10~3xppRY(6)

+ 3.525xl0"4xppRY(7)

+ 2.638xl0"4xppRY(8)

･ W&Bm&&=+ 0.670,

SipfflU =11.009,

M±JMM =2.227 x ^ij^fg - 67.806 (2) - 2

mmt 35 j v h£i±(Dm±mmh(DttjB&

^i-t^^lH^, Fig.4.1.2(I^to

(2) D0^->

0 357 >y h^^lOg^Jia^^^^^S

･ ＼iMI= 27.713

- 9.141 X 10"3XPPRX(8)

- 4.198 X 10~3XPPRX(9)

+ 5.799 X10"2XPPRX( 10)

- 2.402 X10-1XPPRX( 11)

-2.345XPPRY(9)

+ 7.950 XPPRY( 10)

-8.995X10"2XPPRY(ll)

-2.514X10"3XPPRY(12)

I^Tn^"^l/rtti-^EO.CXI1-^

m±mmmmm=26

= 12B$K

M±JMM = 1.873 X ^ij^fg - 21.472 (2)- 1

(DMwmzmvm'h^m^z 12 f$mx*&ztz

mm* 12 mm&<Dimm$:i&to

^ttfrfrR£, Fig.4.2.1＼Z7Ffo

･ mim= 21.077

-1.154X10"2XPPRX(12)

+ 1.268X10~1XPPRX(13)

-negxio^xppRxcu)

+ 1.344X10"1XPPRY(13)

+ 7.333X10"2XPPRY (14)

+ 4.432X 10"2XPPRY (15)

-5.924X10~3XPPRY(16)

･ WBHI≪&=+0.604,

SiPfiH=10.413,

^*diaiSP|SH&=108

*Wiai = 2.740 X ＼'Mt - 95.682 ･･･ (2)- 2

r-* -sfe≫, (2) - 2 a#> e#6 tizm±m&te

^TtiMU£> Fig.4.2.2(-^i"o

4. ££#>
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mwmcmm

(i) 35 j v h ^mvm^mmt <om%( t

urn)

"So

(2) 35V-y h&±<Dft;^i£O|llfM£

JUSB)

[/^K/DO#mi

(1) 35 y >y h*^|(7)§^jaa^cD||^ (T

DM)

sS> Fp^COTBB^^^TBBifvpfIII(r(||

･ DOtltlt DO^i^tSilSi

17

(2) 357 y h&±<Dm*Bc&t<Dm% (n

MM)

&/^m$., D 0 ＼H(DT bbTO i: T bb^

(1) /s^KV^-Vffl

･ 35 J v h ^^tcDg^Ji,^ ^ OHi^ ^

(Mffidlf^^: +0.802)

･ 35 j v YVk±fr>WrtsM&k<nm%*

(Mffiil≪: +0.670)

(2) DO^^->ffl

･ 35 J y h*^tcft^ja,3i^(D||≪*

(KBHI≪&:+0.731)

･ 35 y y hi^±(Dm±mtmt(Dm%^

(MI@HI#^:+0.604)

12 B#^^e≫ 18 NF^^trg^Jiji^ 34 j v y %
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5. ^m<Dwm

Weaverftfa(1984)(£, Vm^Kjt^i/aW$±

Gray (1979) ^LfcfMff&MEhCO^/^ j*

~$

GP1 = f x A ^ x e -s/5

(f : n 'J* u H^-)

(A|; : 850hPa - 200hPaO^filill)

(S :200hPa-850hPaCDJl}ivr-)

^^^Mt-CWMSft^^NrTftWrL^o Carlos

E^7>fGPl o^ft:^≪Mwa^^ffl-*-5 - ^ ir

^/i, Motokiftfe(1986)(i,1982 ^~ 1983 ^cD

6 fi?(l^3it>＼30 ^Ph^H 3 ^cDiJMgfft^ 6±M

m(ci)(D&m&M$frisxm2oohp<m(Dm'<? v

&m^tzo imomi^'biz. ^m^± 36 mm

mlti&±<o%&*'bfrt>1(Lfc1&MX*m 6 °MtiX

＼*tz*K timmMl-tifoLX 1 0 2°<Dffl&X*

ffi2°1&Ktitm＼stc:bRgLX＼*Zo

zcDko&m&^&^i-fx, 2.3mxm^L

KLX&m%£W££lfc1[&&&& 0 t LtO50

B&B& 20 °E^fCO^JirtT^m t T, ($(J 200

M7^-^^iJ;^LtO§o Table 3 (I,

･ H^^cd^^j1(^ fcIt5 ±W#c

m

･ jfcmwnb$&iLwn(Digm^<k%£
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#**≫
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Step-1

Preparation of the data set on measured maximum wind speed (MWS).

Step-2

Step-3

Preparation of the data sets on imageries.

Measurement of "Original parameters"

Original paratns. on
regional Cb feature

Step-4
Statistical analysis

which are derived from
"Time

Original params. on

Band/DO feature
Original pararas. on
upper char, feature

between MWS' s and "Operational parameters"
original parameters considering "Time lag",
variation, and "Time mean".

Operational parameters on
regional Cb feature

(Band pattern and DO pattern)

Step-5

Operational parameters on

upper characteristic feature
(Band pattern and DO pattern)

Operational parameters on Band/DO feature

Trial production of "Predictive parameters" which have higher correlation

with MWS's in the operational parameters.

Predictive parameters on
regional Cb feature

(Band pattern and DO pattern)
(MWS<35 knots and MWS^35 knots)

Step-6

Predictive parameters on
upper characteristic feature

(Band pattern and DO pattern)
(MWS<35 knots and MWS^35 knots)

Predictive parameters on
Band/DO feature

(MWS<35 knots and MWS^35 knots)

Trial production of
correlation with

Fig.l

"Typhoon genesis equations" which have the highest
MWS's, by combination of predictive parameters.

Typhoon genesis equations
(Band pattern and DO pattern)

(MWS<35 knots and MWS^35 knots)

General processing flow. Dotted line boxes show ongoing processes.

20 ―
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Imageries ; Data set within 256 pixelsX256 lines (one grid size is about 5km)
in Mercator projection, and in 6 hourly time interval.

2. Elements ; Characteristics on deep convection in the vicinity of a tropical
cyclone.

Following "Cb occupation rate" for each 14

(9

(5

(1) ( Grid count with Tbb^~60°C /

(2) ( Grid count with Tbb^-70°C /

regions

regions

regions

in

in

Total grid
Total grid

167km

250km

count

count

<=> "Original parameters" on regional Cb feature

11167kmradius area"

< 256 pixels >

Inner
Middle
Outer

Fig.2

radius=i66.7km

radius=333.3km

radius=500.0km

CSC

radius

radius

) X 1

) X 1

area)
area)

00
00

M250kraradius area"

< 256 pixels >

256

lines

Inner radius=250.0km

Outer radius=500.0km

J Cloud System Center

Original parameters on regional Cb feature (Step-3).

― 21 ―
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Imageries ≫ Data set within 256 pixelsX256 lines (one grid size is about 5km)
in Mercator projection, and in 6 hourly time interval.

Elements ; Characteristics on deep convection and circulation intensity in the
vicinity of a tropical cyclone.

(a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

(i)

(j)

(k)

(1)

Distance from CSC position to Band's head position
Direction from CSC position to Band's head position
CSC location against Band area ("In/Edge"

(km)

(degree)

or "Out")

(km)

≫

≫

J

f

Length of Band's fitted logarithmic spiral arc
Circumference degree of Band1s fitted logarithmic spiral arc

against the spiral focus position (degree)
Crossing angle of Band1s fitted logarithmic spiral
(Use prepared 5 spirals whose crossing angle are 10, 15, 20, 25, and
30 degree)

Total grid count in Band area (**)
Grid count with Tbb^ ―60°Cin Band area
Grid count with Tbb^-70°C in Band area
Mean of Tbb in Band area

(Absolute value of minus degree
Standard deviation of Tbb in Band area

I
0°C=0,-100°C=100)

(°C)

Distance from CSC position to Band1s fitted logarithmic spiral
center position (km)

(**) Band area is defined as cyclonic curved cloud band, filled up by continuous
"Cb-area"s shown as follow (D-mark).

Cb-area is defined if there are 6 grids or more with Tbb^ ―60°Cin 6 pixels
X6 lines (36 grids) square.
Surrounding 2 grids [(256-6Xil2)/2] is not objective.

(256 pixels)

(256
lines)

212

areas

K2 areas

22 ―

Band'

head

csc
t Cloud System Center

Measured values from (a) to (1) are converted into following values.

Fig.3.1 Original parameters on Band feature (Step-3).
(to be continued)
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(1) Figure group : using from (a) to (f) and (1)

ORGB( 1, 0) = 1-(a)/600

Note ; (a) is measured as a value from 0 to 600. Because, size of used

imagery data set is about 1,280km square. And CSC locates at the
center of imagery.

r
example ; (a)= 0 =i> ORGB( 1, 0) = 1.0 -i

L (a) = 600 => 0RGB( 1, 0) = 0.0 J

0RGB( 2, 0) = 1-((f)-5)/30

Note ; (f) is a value from 10 to 30 in terms of 5 degrees

r
example ; (f)= 10 =i> 0RGB( 2, 0)^0.83 -i

L (f)= 30 =0 ORGB( 2, 0)%0.17 J

ORGB( 3, 0) = 1-(l)/600

Note ; (1) is measured as a value from 0 to 600 because of the same reason
as (a).

|-
example ; (1)= 0 <=£ORGB( 3, 0)= 1.0 -i

L (l)=600 =≫ORGB( 3, 0)= 0.0 J

ORGB( k, 0)=(d)
ORGB( 5, O) = ORGB( 1, O)XORGB( k, 0)
0RGB( 6, 0)=0RGB( 2, O)XORGB( k, 0)

0RGB( 7, 0)=0RGB( 3, O)XORGB( k, 0)
0RGB( 8, 0)=(e)/36

Note ; (e) is divided by 36 to change into smaller value.
0RGB( 9, 0)=0RGB( 1, 0)X0RGB( 8, 0)
0RGB(10f O)==ORGB( 2, 0)X0RGB( 8, 0)
0RGB(11, O)=ORGB( 3, 0 XORGB 8, 0)
0RGB(12, O)=ORGB( 4, O)XORGB( 8, 0)

0RGB(13, 0)=0RGB( 1, 0)X0RGB( 4, O)XORGB( 8, 0)

ORGB(14, 0)=0RGB( 2, 0)X0RGB( 4, 0)X0RGB( 8, 0)

0RGB(15, 0)=0RGB( 3, 0)X0RGB( 4, O)XORGB( 8, 0)

ORGB(16, 0)=0RGB( 1, 0)X0RGB( 2, 0)X0RGB( 4, O)XORGB( 8r 0)

0RGB(17, 0) = 0RGB( 2, 0)X0RGB( 3, 0)X0RGB( 4, 0)X0RGB( 8, 0)

ORGB(18, 0) = 0RGB( 3, 0)X0RGB( 1, 0)X0RGB( 4, O)XORGB( 8, 0)

0RGB(19, 0) = 0RGB( 1, 0)X0RGB( 2, 0)XORGB( 3, 0)X0RGB( 4, O)XORGB( 8, 0)

(2) Temperature group : using from (g) to (k)

ORGB( 0, 1)=(g)

ORGB( 0, 2)=(h)

0RGB( 0, 3)=(i)

ORGB( 0, 4)=(j)

0RGB( 0, 5) = 100/(k)

Note ; Smaller value of (k) denotes smoother surface of a Band. Smoother

surface must be concerned with stronger MWS. (k) can't be 0.

r- example ; (k)= 5 ■=>0RGB( 0, 5) = 20 -i
L (k)= 20 ■=≫0RGB( 0, 5)= 5 J

ORGB( 0, 6)=0RGB( 0, 2)/0RGB( 0f 1)

ORGB( 0, 7) = 0RGB( 0, 3)/0RGB( 0, 1)

ORGB( 0, 8)=0RGB( 0, 3)/0RGB( 0, 2)

0RGB( 0, 9) = 0RGB( 0, 4)X0RGB( 0, 5)

0RGB( 0,10)=0RGB( 0, 1)X0RGB( 0, 4)

ORGB( 0,11)=0RGB( 0, 1)X0RGB( 0, 5)

0RGB( 0f12) = 0RGB( 0, 4)X0RGB( 0, 2)/0RGB( 0, 1)

ORGB( 0,13)=0RGB( 0, 4)X0RGB( 0, 3)/0RGB( 0r 1)

ORGB( O.14)=ORGB( 0. 4)X0RGB( 0. 3)/0RGB( 0. 2)

(3) Combined group

ORGB( 1, 1) = ORGB( 1, 0)X0RGB( 0, 1)

ORGB( 1,U) = 0RGB( 1, 0)X0RGB( 0,14)

23 ―

0RGB(19, 1) = 0RGB(19,

0RGB(19,U) = 0RGB(19,

O)XORGB( 0, 1)

0)X0RGB( 0,14)

<=≫
"Original parameters" on Band feature

Fig.3.1 Original parameters on Band feature (Step-3).
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Imageries

2. Elements

(a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

(i)

(J)

(k)

f

1

≫

J

I

>

≫

Data set within 256 pixelsX256 lines (one grid size is about 5km)
in Mercator projection, and in 6 hourly time interval.

Characteristics on deep convection and Cb concentration in the
vicinity of a tropical cyclone.

Distance from CSC position to DO1s geometrical center position (km)
Direction from CSC position to DO1s geometrical center position (km)
CSC location against DO area
Major diameter of DO
Minor diameter of DO
Mean of (d) and (e)
Total grid count in DO area (**)

("In/Edge" or "Out")

(km)

(km)

Grid count with Tbb^-60°C in DO area

Grid count with Tbb^-70°C in DO area

Mean of Tbb in DO area
(Absolute value of minus degree ; O°C=O,-1OO°C=1OO)

Standard deviation of Tbb in DO area (°C)

(***) DO area is defined as dense circular cloud area, filled up by continuous
"Cb-area"s shown as follow (D-mark).

Cb-area is defined if there are 6 grids or more with Tbb^ ―60°Cin 6 pixels
X6 lines (36 grids) square.
Surrounding 2 grids [(256―6X42)/2] is not objective.

(256 pixels)

(256
lines)

k2

areas

112 areas

― 24 ―

I

DO's geometrical
center

CSC ; Cloud System Center

Measured values from (a) to (k) are converted into following values.

Fig.3.2 Original parameters on DO feature (Step-3).
(to be continued)



Smoother

be 0.

of a DO.

(k) can't

M£3fM-t?>2- &Rm% m28% 1994^3^

(1) Figure group : using from (a) to (f)
ORGD( 1, 0)= 1-(a)/600

Note ; (a) is measured as a value from 0
imagery data set is about 1,280km
center of imagery.

ORGD(

ORGD(

ORGD(

ORGD(

ORGD(

example ;

2, 0)=(d)

3, 0)=(e)

4, 0)=(f)

5, O) = ORGD(
6, O)-ORGD(

(a)= 0 ･=≫

(a) = 600 =>

4,

4.

ORGD(

ORGD(

1,

1,

O)XORGD(
O)XORGD(

0) = 1

0) = 0

3, O)/ORGD(
3, O)/ORGD(

to 600.

square.

0

0

2,

2,

(2) Temperature group

0RGD( 0, 1)=(g)

ORGD( 0, 2)=(h)

0RGD( 0, 3)=(i)

]

ORGD( 0,

0RGD( 0,

Note 1

ORGD(

ORGD(

ORGD(

ORGD(

ORGD(

ORGD(

ORGD(

ORGD(

ORGD(

Because, size of used
And CSC locates at the

0)

0)X0RGD( 1,
0)

using from (g) to (k), the same as Band feature

4) = (J)
5) = 100/(k)

Smaller value of (k) denotes smoother surface
surface

example ;

0, 6) = 0RGD(

0, 7) = 0RGD(

0, 8) = 0RGD(

0, 9) = 0RGD(

0,10) = 0RGD(

0J1) = 0RGD(

0,12) = 0RGD(

0,13) = 0RGD(

0fU) = 0RGD(

must be concerned with stronger MWS.
(k) = 5 =≫ ORGB( 0,

(k)= 20 => 0RGB( 0,

0, 2)/0RGD( 0, 1)

0r 3)/0RGD( 0, 1)

0, 3)/0RGD( 0, 2)

0, i|)X0RGD( 0, 5)

0, 1)X0RGD( 0, 4)

1)X0RGD( 0, 5)

H)XORGD(

il)XORGD(

4)X0RGD(

5) = 20

5)= 5

0, 2)/0RGD(

0, 3)/0RGD(

0, 3)/0RGD(

1

0, 1)

0, 1)

0, 2)

(3) Combined group

0RGD( 1, 1) = 0RGD( 1, O)XORGD( 0, 1)

ORGD( 1,U) = 0RGD( 1, O)XORGD( 0,U)

ORGD( 6, 1) = 0RGD( 6, O)XORGD( 0, 1)

0RGD( 6,U) = 0RGD( 6, 0)X0RGD( O,U)

■=>

Fig.3.2

"Original parameters" on DO feature

Original parameters on DO feature (Step-3).
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Table 1 Summary of time operation against measured maximum wind speed.

"Operational parameters" compared statistically with measured maximum wind speed
(MWS) are developed by using next time operations ;

[

r Time lag
Time variation
Time mean

J

f

parameter's time lag against MWS's observed time
difference of parameter values in certain interval
mean of parameter values in certain period

< P(-TT) expresses operational parameter's value at "TT" hours before,
against MWS's observed time (TT=O) >

Time variation 1

Time lag no interval 06h interval^
i

12h interval 18h interval^ 2Uh interval

00 hour P( 00)

=≫ V01

P( 00)-P(-06)

=> V02

P( 00)-P(-12)

^> V03

P( 00)-P(-18) P( 00)-P(-24)

=≫ V05

-06 hour P(-06)

^> V06

P(-06)-P(-12)

<=> V07

P(-06)-P(-18)

<=> V08

P(-06) ―P(-2il)

=> V09

P(-06)-P(-30)

=> V10

-12 hour PH2)

<=> V11

P(-12)-P(-18)

<=≫ V12

P(-12)-P(-24)

=t> V13

P(-12)-P(-30)

=≫ vn

P(-12)-P(-36)

^> V15

-18 hour P(-18)
=> V16

P(-18)-P(-24)

^> V17

P(-18)-P(-30)

-=> V18

P(-18)-P(-36)

=> V19

P(-18)-P(-42)

<=> V20

-2h hour P(-24)
=> V21

P(-2i|)-P(-30)

^> V22

P(-22O-P(-36)

=≫ V23

P(-22l)-P(-42)

≪={>V2H

P(-24)-P(-H8)

=> V25

[ Time mean 1

Time lag no period 06h period ･& 12h period 18h period ･*･ 24h period

00 hour

No

operation

because of

the same

values

as time

variation

mean of

P( 00), P(-06)

>=> M02

mean of

P( 00), P(-06)

P(-12)

=> M03

mean of

P( 00), P(-06)

P(-12)f P(-18)

^ M04

mean of

P( 00), P(-06)

P(-12), P(-18)

P(-2H) <=> M05

-06 hour mean of

P(-06), P(-12)

<=$ M07

mean of

P(-06)r P(-12)

P(-18)

^> M08

mean of

P(-06), P(-12)

P(-18), P(-24)

≪=> M09

mean of

P(-06), P(-12)

PC-18), ?{-2k)

P(-30) ==> M10

-12 hour mean of

P(-12), P(-18)

<=0 M12

mean of
P(-12), P(-18)
P(-2ii)

=> M13

mean of
P(-12), P(-18)

P(-24), P(-30)
=> MU

mean of

P(-12), P(-18)

P(-21i)f P(-30)

P(-36) <=> M15

-18 hour mean of

P(-18), P(~2il)

≪=> M17

mean of

P(-18)f P(-24)

P(-30)

･=> M18

mean of

P(-18), P(-24)

P(-30), P(-36)

･=> M19

mean of

P(-18), P(-24)

P(-30), P(-36)

P(-42) ^ M20

-24 hour mean of

P(-22O, P(-30)

=≫ M22

mean of

P(-24), P(-30)

P(-36)

^> M23

mean of

P(-2il), P(-30)

P(-36)f P(-H2)

^> M24

mean of

P(-2H), P(-30)

P(-36), P(-ii2)

P(-48) =≫ M25

REMARKS ; Original parameters on "upper characteristic feature" are measured in 12
hourly time interval. Therefore, ?&-marked time operations and absent P(-TT) in
another operations are not objective for development of the operational parameters.
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Table 2.1
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The number of operational parameters which have
coefficient with aircraft-measured maximum mean
in the case of no classification by the pattern

(Abbreviations)
MWS

ABSCOR

(+), (")

T6Of T7O

Vxx, Mxx
Ry

certain correlation
wind speed

Aircraft-measured maximum mean wind speed.

Absolute value of correlation coefficient.

Plus or minus correlation.

"Cb occupation rate" less than or equal to -60°C or -70°C.
(See Fig.2)

Time operation. (See Table 2)

Region. (See Fig.2)

MWS<35knot
(ABSC0R^0.3)

MWS^35knot

(ABSCOR^O.il)
All WMS

(ABSCOR^O.20

Time variation in

167 km radius area

(+) 0

(-) o

(+) 2
MAX 0.427

(T70, V16, R1)
(-) 0

(+) 4

MAX 0.476
(T70, V16, R1)

(-) 02 rates
X25 operations
X 9 regions

Time mean in
167 km radius area

(+) o

(-) 1

MEN -0.311

(T60, M07, R7)

(+) 31

MAX 0.525

(T70, M20, R1)
(-) 0

(+) 38

MAX 0.581

(T70, M20, R1)

(-) 02 rates
X20 operations
X 9 regions

Time variation in

250 km radius area

(+) 1

MAX 0.308

(T60, V02, R1)

(-) 1

MIN -0.308

(T60. VI2, R3)

(+) 0

(-) 0

(+) 0

(-) o2 rates
X25 operations
X 5 regions

Time mean in

250 km radius area

(+) 0

(-) 1

MIN -0.305

(T60, M07, R3)

(+) 19

MAX 0.451

(T60, M15, R1)

(-) 0

(+) 26

MAX 0.509

(T60, M25, R1)

(-) 02 rates
X20 operations
X 5 regions

Total number (+) 1

(-) 3

(+) 52

(-) 0

(+) 68

(-) 0

97
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Table 2.2 The same as Table 2.1 except for in the case of only Band pattern.

(Abbreviations)

The same as Table 3.1

MWS<35knot

(ABSC0R^0.3)

MWS^35knot

(ABSCOR^O. 4)
All WMS

(ABSCOR^O.iO

Time variation in

167 km radius area

( + ) 8

MAX 0.395

(T70, VI5, R5)

(-) 20

MIN -0.398

(T70, V06, R6)

(+) 5

MAX 0.471

(T60, V01, R1)

(-) 0

(+) 10

MAX 0.555

(T60, V16, R1)

(-) 02 rates
X25 operations
X 9 regions

Time mean in

167 km radius area

(+) 4

MAX 0.319

(T60, M13, R5)
(-) 28

MIN -0.402

(T60. M12, R8)

(+) 19

MAX 0.538

(T70, M05, R1)

(-) 0

(+) 38

MAX 0.648

(T70, M15, R1)

(-) 02 rates
X20 operations
X 9 regions

Time variation in

250 km radius area

(+) 5

MAX 0.386

(HO, V10, R5)
(-) 12

MIN -0.H39

(T60. V12, R3)

(+) 0

(-) o

(+) 6

MAX 0.458

(T60, V01, R1)

(-) 02 rates
X25 operations
X 5 regions

Time mean in
250 km radius area

(+) o

(-) 24

MIN -0.1410

(T60, M12, Rh)

(+) 17

MAX 0.452

(T60, M20, R1)
(-) 0

(+) 38

MAX 0.569

(T60, M25, R1)

(-) 02 rates
X20 operations
X 5 regions

Total number (+) 17
(-) 84

(+) m
(-) o

(+) 92

(-) 0
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Table 2.3
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The same as Table 2.1 except for in the case of only DO pattern

(Abbreviations)

The same as Table 3.1

MWS<35knot

(ABSC0R^0.3)
MWS^35knot
(ABSCOR^CU)

All WMS

(ABSCOR^O.ii)

Time variation in

167 km radius area

(+) 7

MAX 0.390

(T60, V15, R6)

(-) n

MIN -0.537

(T60, V07, R6)

(+) 2

MAX 0.413

(T60, V16, R1)

(-) 0

(+) 0

(-) o2 rates
X25 operations
X 9 regions

Time mean in

167 km radius area

: 2 rates

i X20 operations

: X 9 regions

( + ) 0

(-) 6

MIN -0.333

(T60, M10, R7)

(+) 12

MAX 0.523

(T70, M20, R1)

(-) 0

(+) 10

MAX 0.524

(T70, M20, R1)

(-) 0

Time variation in

250 km radius area

(+) 4

MAX 0.400

(T60, V02, R1)
(-) 6

MIN -0.464

(T60, V07, R2)

(+) 1

MAX 0.421

(T60, V16, R1)

(-) 0

(+) 0

(-) o2 rates
X25 operations
X 5 regions

Time mean in

250 km radius area

(+) 0

(-) 9

MIN -0.330

(T60, M08, R3)

(+) 18

MAX 0.471

(T70, M19, R1)
(-) 0

(+) 16

MAX 0.H67

(T70, M19, R1)

(-) 02 rates
X20 operations
X 5 regions

Total number (+) 11
(-) 35

(+) 33

(-) 0

(+) 26

(-) 0
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s

Fig.4.1.1
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for Band
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Scatter diagram between
values and MWS's(<35knots)
pattern.
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Fig.k.2.1 Scatter diagram between
equation values and MWSfs(<35knots)

for DO pattern.
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Fig.4.2.2 Scatter diagram between
equation values and MWS's(i>35knots)
for DO pattern.
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Table 3 Original parameters on upper characteristic feature (Step-3)

1 . Imageries ; Data set with full disk imageries in 12 hourly time interval.

2. Elements ; Characteristics on divergence and vorticity at the upper layer.

[ Processes ]
(1) Automatical calculation of high level (about 200hPa level) cloud motion winds

in the 20°Lat.X20°Lon. region of a tropical cyclone at 1°intervals.
(2) Quality control of cloud motion winds by man-machine interactive operation.

(Exclusion of bad winds, and addition of satisfying winds)
(3) Interpolation of all grid winds (21X21 grids at 1°intervals) using controlled

cloud motion winds. Grid region's center is the cloud system center (CSC) of
a tropical cyclone. following weight function is used.

1000X e-R/l0O/R
<"R" is a distance (km) from a grid point to

controlled cloud motion wind's position, R^222km (2.0°)>
(4) Calculation of divergence and vorticity using interpolated grid winds

[ High
ORGU(

ORGU(
ORGU(
ORGU(

[ High

ORGU(
ORGU(

ORGU(
ORGU(

[ High

Level Divergence. 1
1)

2) ≫

> in the whole region ]

Maximum value in the region
Distance from CSC to 0RGU(1)'s grid point

Direction from CSC to 0RGU(l)'s grid pointsj I ) UXUjVI/IUU J. J. Will UUU l/U Wl＼

li) ; Mean value in the region

(1CT6/sec)

(km)
(degree)
(1(r6/sec)

Level Divergence.2 ; in a circular region

(center is the CSC, and radius is 250kra) 1
5)
6)

I

I

Maximum value in the region

Distance from CSC to 0RGU(5)'s grid point
Direction from CSC to 0RGU(5)'s grid point

8) ; Mean value in the region
Level Divergence.3 ; in a circular region

ORGU( 9)

0RGU(10)

ORGU(11)

0RGU(12)

≫

t

t

t

Maximum value in the region
Distance from CSC to 0RGU(9)'s grid point

Direction from CSC to 0RGU(9)'s grid point
Mean value in the region

[ High Level Vorticity.1 ; in the whole region ]
0RGU(13)

ORGU(U)

0RGU(15)

0RGU(16)

I

t

Minimum value in the region
Distance from CSC to 0RGU(13)'s grid point

Direction from CSC to 0RGU(13)'s grid point
Mean value in the region

[ High Level Vorticity.2 ; in

0RGU(17)

0RGU(18)

0RGU(19)

0RGU(20)

J

≫

Minimum value in the region

Distance from CSC to 0RGU(17)'s grid point
Direction from CSC to 0RGU(17)'s grid point
Mean value in the region

[ High Level Vorticity.3 ; in

0RGU(21)

0RGU(22)

0RGU(23)

0RGU(2ii)

<=>

I

t

>

)

Minimum value in the region

Distance from CSC to 0RGU(21)'s grid point
Direction from CSC to 0RGU(21)'s grid point

Mean value in the region

(10~6/sec)

(km)

(degree)

(1CT6/sec)

(1CT6/sec)

(km)

(degree)

(1CT6/sec)

(10"6/sec)

(km)

(degree)

(1CT6/sec)

(10~6/sec)

(km)

(degree)

(10"6/sec)

(1(T6/sec)

(km)

(degree)

(10~6/sec)

"Original parameters" on upper characteristic feature

― 31 ―

(center is the CSC, and radius is 500km) ]

a circular region

(center is the CSC, and radius is 250km) 1

a circular region

(center is the CSC, and radius is 500km) ]
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