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Central Pacific
Tropical Cyclone Climatolssy

e Season: June 1 to November 30

« Central Pacific Average per Year
» 4 - 5 Tropical Cyclones
» 1 - 2 Hurricanes
» 1 - 2 Tropical Storms
» 1 - 2 Tropical Depressions




CPHC Staff

20 Meteorologists
— 5 Hurricane Specialists

4 Management Meteorologists
— Proficient in tropical cyclone forecasting

Operate 24 hours a day, 7 days a week
— 4 meteorologists on duty

Backup for National Hurricane Center Iin the
eastern Pacific east of 140W




Dvorak Technique:
An Introduction
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What the Dvorak
Technique Is

An empirical method for estimating the intensity

of a tropical cyclone from visible and infrared
satellite imagery

Based on a “measurement” of the cyclone’s
convective cloud pattern and a set of rules




What the Dvorak
Technigue Is Not

A direct measurement of wind, pressure, or any
other meteorological variable associated with a
tropical cyclone!

A replacement for in situ measurements of a tropical
cyclone




Tropical cyclones have characteristic evolutions of cloud
patterns that correspond to stages of development and
certain intensities

The technique was not designed to be used with high
resolution or short interval data

If you are trying to analyze features only apparent on high
resolution or short interval data you are probably on the
wrong track




Dvorak Technique
Essential Output

o [

Estimated location of the
tropical cyclone center

Estimated tropical cyclone
intensity (ClI)

— Maximum sustained wind
speed (MSW)




Dvorak Technique
History & Accuracy

|
* Developed in 1970s and 1980s
* Verification: 20 | W
I

— 85% of MSW estimates within ~10 ki  ry R

of reconnaissance 35 | s |

— 50% of MSW estimates within 5 kt of _—

reconnaissance (Brown and
Franklin, 2004)

« Still an essential tool today!




Definitions

Data T (DT): Intensity estimate based only
on measurements of satellite
Imagery

Model T (MET): Intensity estimate based only
on 24 hour comparisons

Pattern T (PAT): Intensity estimate based on
general cloud pattern

Final T (FT): Intensity estimate based on
DT, MET, or PAT

Current Intensity estimate based on FT
Intensity (Cl):




Initial Dvorak Fix

Earliest signs of development are typically observed 1 to
1.5 days before disturbance reaches tropical storm
Intensity

Initial Dvorak fix conducted when a cluster of convective
clouds showing curvature has three properties:

1. System has persisted for 12 hours or more

2. System center defined in area 2.5° latitude or less which
has persisted for 6 hours

3. System possesses an area of dense, cold overcast less
than 2° from the center




Dvorak Technique
Cloud Patterns

Curved Band (VIS and IR)
Shear (VIS and IR)

Eye (VIS and IR)

Central Dense Overcast (VIS)
Embedded Center (IR)

Central Cold Cover (VIS and IR)
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« Curved Band (VIS and IR)




Dvorak Technique
Cloud Patterns

« Shear (VIS and IR)
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Dvorak Technique
Cloud Patterns

 Eye (VIS and IR)




Dvorak Technique
Cloud Patterns

« Central Dense Overcast (VIS)
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The Dvorak Technique
possesses a clear set
of rules

Most rules needed for
a complete analysis

are stated on the
flowcharts

There are two
flowcharts, one each
for visible and infrared
Imagery

Locate cloud
systea centar.

spiral = &
along 10% log spiral.

" Pattern

TCDOT Pattern
(Center indicated
wader + 65, )

'VIS' ANALYSIS DIAGRAM

Wernon F. Dvorak 1052

Locata the cloud systen center at the Byw Miustrent Rules:
‘ocal point of tl urved clow nes or

« Poorly defined or ragged %
m:‘i For {nit{al davelopnent (T1), see et & iy iy i

When your Storm pattern does nat Fit the

dearinuon of any of Stepa A thru Dy do
s 5. and 65 then return

Step Z H' Indluled-

For WET =4, .3 ar ) ey be added
w o tu'-nﬂ!m!.n
mooth O DT < MET.

When past T-ao maintain model trend for 12 hours; then
nold same, Wmen past 1-mg. T35 hold T-no. sere. Use as final Tema
then go to Step 0.

{KET}

Detersine pattern T-no.
pattern in diegran that b
ratches your Storm picture
ane colisn of the Ad
HET .S when indicated.

Final T-number Consiraints:

. Inigial elassification aust
be T1oor TL.5
. Duriag firs

T-no. Deternination:

. lise data T-vo. froe S
when cloud features
ol bt change

T gkt W rend, ar when

. 24 hrs after initis] TH, deve Indicated.
storn's T-no, must be T,

. Use Pattern T-no. when BT §%
nat clear and adjustzent to

of 1 war
change af 1 over
1.5 aver 12 hrs,
18 hrs, and 2,5 over 2
. Final Tems, must = MET

5, use the




« Step 1: Locate the
cloud system center

TART

Lecate cloud
systes center.

Spiral arc &
along 10% log spiral.

'VIS' ANALYSIS DIAGRAM

Locate the cloud ustu center at the
focal point of the curved cloud |ines or
budi i Far fnitial dlnlt (T1), see
tep

When your Storm pattern does nat Fit the

dearinuon of any of Stepa A thru Dy do
s 5. and 65 then return

Step Z H' Indluled-

Cold {Dense]
Patter:

i change 0f
{2} center or eye characteris.

(&) centar's imvolvemant with
dimse overcast,

Dnterming Hodel Ex
(HET),

Determine pettern T-ng.  Select
pattern in dizgram that best
thin

T-no. Deternination:

1. Use data T-no. from Step 2
when cloud features are clear-
cut.

2. Use Patreen T-no. when U7 s
nat clear and adjustzent to
MET is made.

Wernon F. Dvorak 1052
Bym Adjustrent Ruloo:
Pooxly defined or
nauur. b for E 24§ -:T-m
‘ .

£ T-no. to T6 for
M\-uh-lw and o

nx

when past 3, maintain model trend for 12 hours; then

hold same, Ilﬂtm past T-ag. »T35 hold T-mo. seme.
then go to Step 9

Final T-number Consiraints:

Initial classification must

be T1oor TLS.

Duriag first 48 hours of

T:::,'.:‘,P":""énm' = ’"Mt b : ot dhen
24 hre after fnitial TI, ¢ indicate
storm's T-no. must be <TZ.5.

Final T-no, limits: o

change of 1 réh

T4 Fhaﬂg& aof 1 u\'!t G hrs,

T. rs, 2 over

18 hrx. a0t 2.5 over 24 hes.

Final Teno. must = NET :1.

Use as final T-mo.;

trstructicns
applies.




Step 2: Determine DT
by analyzing the -

Locata the clovd mm center at the Byw Miustrent Rules:
Locate cloud focal point of the curved cloud lines w L Ly dat - "
ey

Intensity using satellite [ttt e

Bhen your STorm pattern doss nat fit the
ée«rinuon of u\r of Steos A thru D, do e 4. !wl—:hlﬂﬂ-l
eturn

based measurements kil bR R EDEiTae

When past T-ao maintain model trend for 12 hours; then
nold sane.  Wmer past T-ap. »T35 hold Teno. seme.  Use ax final Temo

P! l); e &
along 107 log spiral. then go to Step G,

* Pattarn

(kET}

Detersine pattern T-no.
pattern in diegran that b
ratches your Storm picture
000" Pattern ane colisn of the Ad
i Tt HET .5 when indicated.
wader + 65, )

T-no. Deternination: Final T-number Consiraints:

. Inigial elassification aust
be T1oor TLS

. Duriag firs

. Use data T-no. from 5
when cloud features
cut. hons change

W rend, ar when

58 P & 5 Jowered It night irdicated

e e e et o S i e

= stor’s T-no. nustme

" of 1 war
B e change af | over
1.5 aver 12 hrs,
18 hrs, and 2,5 over
. Final Tems, must = MET




Step 4. Determine
intensity change in the S

‘}m{' d‘w u:«q ;,m- cm:&r‘a%ilu Byw Miustrent Rules:
‘ocal point of ¢l urved clow nes or
Locate cloud bands. For {nfea) development (M), see oy Satioes or ol e

past 24 hours in order s [—| Eh ez

Bhen your STorm pattern doss nat fit the
se«rinuonol'uror-walu-mn.u e 24, !wl—:hlﬂﬂ-l

+ 5, and 6; then return to o in
- . g L to 07 fox n det ined
tO Sten z if Indlum. meoth O 00 when DF < |u'

When past T-ao maintain model trend for 12 hours; then
nold sane.  Wmer past T-ap. »T35 hold Teno. seme.  Use ax final Temo

Spiral arc &
along 10% log spiral. then go to Step 9.

Step 5: Determine

MET

* Pattarn

(kET}

Detersine pattern T-no.
pattern in diegran that b
ratches your Storm picture
G00° Pattern gt coliam of the Ad
(Conber Tndicated ET .5 when incicated.
wader + 65, )

T-no. Deternination: Final T-number Consiraints:

. Inigial elassification aust
be T1oor TL.5
. Duriag firs

. Use data T-no. from 5
when cloud features
cut. P change

e rend, ar when

. Use Pattern T-no. when DT fs Jowered It night deve indicated.

1 . 24 hrs after initiel TH,
nat clear and adjustoent 1o Stora’s T-on, must be <f

" of 1 war
B e change of | over
1.5 aver 12 hrs,
18 hrs, and 2,5 over
. Final Tems, must = MET




« Step 6: Determine
PAT

TART

Lecate cloud
systes center.

Spiral arc &
along 10% log spiral.

'VIS' ANALYSIS DIAGRAM

Locate the cloud ustu center at the
focal point of the curved cloud |ines or
budi i Far fnitial dlnlt (T1), see
tep

When your Storm pattern does nat Fit the

dearinuon of any of Stepa A thru Dy do
s 5. and 65 then return

Step Z H' Indluled-

Cold {Dense]
Patter:

i change 0f
{2} center or eye characteris.

(&) centar's imvolvemant with
dimse overcast,

Dnterming Hodel Ex
(HET),

Determine pettern T-ng.  Select
pattern in dizgram that best
thin

T-no. Deternination:

1. Use data T-no. from Step 2
when cloud features are clear-
cut.

2. Use Patreen T-no. when U7 s
nat clear and adjustzent to
MET is made.

Wernon F. Dvorak 1052
Bym Adjustrent Ruloo:
Pooxly defined or
nauur. b for E 24§ -:T-m
‘ .

£ T-no. to T6 for
M\-uh-lw and o

nx

when past 3, maintain model trend for 12 hours; then

hold same, Ilﬂtm past T-ag. »T35 hold T-mo. seme.
then go to Step 9

Final T-number Consiraints:

Initial classification must

be T1oor TLS.

Durieg first 48 hours of ;

T:::,'.:‘,P":""énm' = ’"Mt b s : ot dhen
24 hre after fnitial TI, ¢ indicate
storm's T-no. must be <TZ.5.

Final T-no, limits: o

change of 1 réh

T4 Fhaﬂgq« of 1 u\'!t G hrs,

T. rs, 2 over

18 hrs. a0t 2.5 over 24 hes.

Final Teno. must = NET :1.

Use as final T-mo.;

trstructicns
applies.




Step 7. Determine FT
from either the DT, e

Locata the clovd mm center at the Byw Miustrent Rules:

focal point of the curved cloud |ines or
Locate cloud .« Poxly defined or ragged v
M E I Or PA I IR STy it (1], i Dibtract b tor £ 4.4 an | for
b} wpms:  Lind .

Step 8: Consider — R
constraints to FT and

T =
o 5, and B then to o O for 1'l def ined in
s:en z H' Indlcugd. mwoth O o = o < ";\"

SpIral arc tral Cold { 1 s When past T- Mr l;f':ﬂﬁ:l\ t;udgl trend for 12 hours; then
: nold same. Wmen past T-ap. 2135 hold T-no. sere. Use as final Temas;
along 10% log spiral. then go to Step 9.

make any needed
adjustments

Detersine pattern T-no.
pattern in diegran that b
ratches your Storm picture
G00° Pattern gt coliam of the Ad
(Conber Tndicated ET .5 when incicated.
wader + 65, )

T-no. Deternination: Final T-number Consiraints:

. Inigial elassification aust
be T1oor TL.5
. Duriag firs

. Use data T-no. from 5
when cloud features
ki Fens change

W rend, ar when

58 P = 5 Jowered It night indicated.

oI5 Bathern. Toan. o 01 1o . 24 het after fnitial T1, deve [

R A AR starn’s T-no. nust be <1

" of 1 war
%1 use the change af 1 over
1.5 aver 12 hrs,
18 hrs, and 2,5 over
. Final Tems, must = MET




« Step 9: Determine CI
based On I:T 'VIS* ANALYSIS DIAGRAM e

TART Locats the cloud ustu center at the Bym Miustrant Rules:

focal point of the curved cloud |ines or
Locate cloud Poorly defined or ragged
YySten canter gudii For initial dlnlwt (T1), see iy . T 'r
¥ ‘ =1

Linit T-no. to T6 for
mn‘l. el it e, and 12
When your storm pattern does nat fit the 1“" l‘?’“
ée«rinuon of any of Steos A thru D, do h
+ 5, and 67 then return
mn Z H' Indlum.

spiral arc & Cold When past 3, maintain model trend for 12 hours; then
along 10° log spiral. old. {heoue) n0kd sonm. When pant 1x3. 5135 hold Toma. seme. Use a3 Tina} Tems.;
then go to Step 9.

i change 0f
{2} center or eye characteris.

[5) centar's invalvemant with
dimse overcast,

Dnterming Hodel Ex
(HET),

Determine pettern T-ng.  Select
pattern in dizgram that best
thin

T-np. Deternination: Final T-nusper Constraints:

1. Use data T-no. froe Step 2 Initial classification must
en cloud features ar- be Thoor TL5.
e Durfg first 48 hours of [
nefalopnent. T- nn_ & ,mun be tr!m. bl

2. Use Pi = " Towered at nigh :
2. Use Patreen T-no. when U7 s 24 hre after fnitial T1, d irdicate

Mt Sleariang Adlintoet. b storm's T-mo, must be <T2.5. 4 :

; Fgﬂ 1°:’1 e instructions
R . applios.
3T change of Y over 6 tirs, 7Y citfbhd
T. rs, 2 over
16 hrs, and 2.5 over 24 Ars.

Final Tore, must = MET 1.




« Step 1: Locate the
Cloud System Center 'VIS* ANALYSIS DIAGRAM e

Locata the clovd mm center at the Byw Miustrent Rules:

focal point of the curved cloud |ines or
Lecate cloud . Pooxly defined or regyed
SySten conter win’” initial dlnlwt (T1), see ol 4 B 'r

1“" l"“l: ﬂﬂ;‘ Flll’.:m mlnnt it the
“’“0"0 any of Stesa A thru D, do . Pox WET 34, .5 cx L ey be

« 5. and B then return to e
Sten z H' Indlcugq. o o fﬂ' -1\ ﬂn!rlﬁum in

SpIral arc " 1 . When past T- maintain model trerd for 12 howrs; then
l'“'r Alors 10° 108 wadral, nold same,  Wmen past T35 holg T-no. seme. Use as finsl Tomo;
then go to Step 9.

Locate cloesd
system center,

* Pattarn

(kET}

Determine pettern T-ng.  Select
pattern in diegram that best
ratches your Storm picture
JEDO" Pattern anc colisn of the Ad
{Caater indfated HET .S wen inéicated.
wader + 65, )

T-no. Deternination: Final T-number Consiraints:

. Use data T-no. froe Step . ial elassification must . —
when claud features ar- Thor TLS
et . Durisg first 48 hours of
. developnent, T-no. cannot be
. Usze Patrern T-no. when 07 fs lmred at night
ot clear ang aafistaent 1o . 24 hre after ‘D‘NLTIT
MET 15 made. storm's T-no. nust_

. For &1l othe 5y use the g;aﬂ;* or*lrnvet
KRET. 1.5 aver 12 hrs,

18 hrs, and 2,5 over 2

. Final Y-na. must = MET




Step 1 - Locate the Cloug
System Center

Locate the Overall Pattern Center

Examine for Small Scale Features

Compare Center with Previous Pattern Center
Compare Center Location with Forecast

Make Final Center Adjustments

Looking for Lowest Possible Center

Tip: imagery animation is crucial




Step 1 - Locate the Cloug
System Center

Locate the Overall Pattern Center

Examine for Small Scale Features

Compare Center with Previous Pattern Center
Compare Center Location with Forecast
Make Final Center Adjustments

Looking for Lowest Possible Center

Tip: imagery animation is crucial




Step 1 - Locate the Cloug
System Center

 Locate the Overall Pattern Center




Step 1 - Locate the Cloug
System Center

Locate the Overall Pattern Center

Examine for Small Scale Features

Compare Center with Previous Pattern Center
Compare Center Location with Forecast
Make Final Center Adjustments

Looking for Lowest Possible Center

Tip: imagery animation is crucial




Step 1 - Locate the Cloug
System Center

« Examine for Small Scale Features
— Indications of an eye
— Low level cloud line curvature
— Cloud line mergence
— Cloud minimum areas

— Middle of upper level cloud features such as band
curvature and cumulonimbus tops




Step 1 - Locate the Clous
System Center:
Curved Band

* Draw line from dry slot tip (B) to end of curved band (A)
* QOverall center at line mid point
« Confidence is inversely proportional to line length




Step 1 - Locate the ClOBIGH

System Center: :

Curved Band

‘I"" hiw
- —’




Step 1 - Locate the Cloties
System Center:
Shear Pattern

« Examine for Small Scale Features

» Shear patterns can pose
a significant center

finding challenge,
especially at night




Step 1 - Locate the Cloties
System Center:
Eye Pattern

« Examine for Small Scale Features

» Eye patterns typically
pose less center finding
challenge




Step 1 - Locate the ClOSSH
System Center: w7
Embedded Center & CDO Pattérns

« Examine for Small Scale Features

 Embedded center
and CDO patterns
often pose a center
finding challenge




Step 1 - Locate the Cloug
System Center

Locate the Overall Pattern Center

Examine for Small Scale Features

Compare Center with Previous Pattern Center
Compare Center Location with Forecast

Make Final Center Adjustments

Looking for Lowest Possible Center

Tip: imagery animation is crucial




Step 1 - Locate the Clotigk
System Center |

« Compare Center with Previous Pattern Center
— Track center features from prior images
— Best done with animation

6 hours ago




Step 1 - Locate the Cloug
System Center

Locate the Overall Pattern Center

Examine for Small Scale Features

Compare Center with Previous Pattern Center
Compare Center Location with Forecast
Make Final Center Adjustments

Looking for Lowest Possible Center

Tip: imagery animation is crucial




Step 1 - Locate the ClotigE
System Center |

« Compare Center Location with Forecast

-

- - - ‘ J :
evening visible . ?

&
W IS evening psn ,*i

Vertical wind shear
about to develop

X Is extrap 6 hr psn L 2
y is extrap 12 hr psn .

at arrow, following
cloud curvature




Step 1 - Locate the Clotas
System Center :

« Compare Center Location with Forecast

— In 18 hrs, system
center moved from
point w to point z

— Sunrise surprise!

_IF-'FI',F.IH .
WAL
1/ /L




Step 1 - Locate the Cloug
System Center

Locate the Overall Pattern Center

Examine for Small Scale Features

Compare Center with Previous Pattern Center
Compare Center Location with Forecast

Make Final Center Adjustments

Looking for Lowest Possible Center

Tip: imagery animation is crucial




« Step 2: Determine DT
by analyZIng the 'VIS'* ANALYSIS DIAGRAM o

kﬂl:l ‘?c c'I?N system un::::‘thm By Adjustment Rules:
focal point of the curved ¢ nes or 1. Poorly defined oo ;
m‘il for fnitial devalopment (T1), see ] ntor £ <43 and 1 for

based measurements F [Eearreae

Steps 3, 4, 5, and 6; then return to
Step 2 11 indicated.

1 [ 1 1
0T 1.5:.5 o128 0Ty =5 BYLS

Is =co0*
374° In
dlamatar?

OFS CF§ CF3 CF2  CF3 CF2

CF + 8F = OT




Step 2 — Measure to FIncssk

Select cloud pattern type

Measure cloud features that relate to intensity
to obtain DT

If cloud patterns show no resemblance to
patterns, proceed to rarely used Step 3:
Central Cold Cover

Note: DT does not necessarily give the final
Intensity estimate!




Step 2 — Measure to FInCiEa:
Curved Band

Most common pattern

Curved band axis parallel
to inner edge of band

Measure amount of
curvature

Can average images

“Curved Band™ Patterm
(e mpiral arc distance
along 10° log spiral.




Step 2 — Measure to FINCHEE
Shear Pattern

For less than typhoon
Intensity
Factors:

— Definition of center

— Distance between center
and dense overcast

Easier with VIS

"“Shear" Pattern
Use center definition
and center's distance
to dense overcast.




Step 2 — Measure to FInCiEa:
Eye Pattern

Most complex
Must make several measurements and adjustments
Add banding feature for VIS or eye adjustment for IR

= L

(] Hal

i |

Eye Temperature

WMG OW DG MG LG B W
oW 0 -05

DG 0 0 -05

MG 0 0 -05 -05
LG

B

W

05 0 0 05 -05
+10 +05 O 0 -05 -05
+10 +05 +05 O 0 -10 -10

CMG +10 +05 +05 0 0 -05 -10

o B @l wm|| 4. wm ﬂ

"irth est >.5]>.51>.5|>.4] >.4>.3
“Eyp® YES |Surround- :
ZEye” Pattern ing M| v | 8 |e|He |06
Gray Shade < L
1

i ([’ 1 ! |
£6.5 E6 E5.5 ES E4.5 E4.5 E4
L | | i ] | 1
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Step 2 — Measure to FInCiEa: j§§
Central Dense Overcass e

VIS only
Measure size and definition of CDO

Add banding feature

& 3

l*i

i : e o e ¥
L J z d ” ’ -_r ks ot k> G _‘

(Center indicated >3/4° in Diameter
under + @ .) diameter? Size SV R AR ® 1%

CFS CF4 CF3 CF2 CF3 CF2
il i B i




Step 2 — Measure to FINCIEgE:
Embedded Center '

IR only

For strong TS or typhoon |
Determine coldest overcast
that center is embedded [
within a required distance

Can add banding feature

Highly sensitive to center
position!

I
1,
Su nd
n
ay ShadefD
CFS5 (CF5 CF4.5 CF4 (CF4 CF3.5 Banding Feature
(8F)?
CF +« BF = OT




Step 4: Determine
Intensity change in the
past 24 hours in order
to:

Determine pesl 24-hour Lrend. [s

Doy ] aipumes Heskening, or Same

indicated in a change of

(a) center or eye characteris-
tics, or

(&) center's involvesient with
dense overcast,

Step 5: Determine

Determine Model Expected T-no.
(MET).

Ste p 6 : D eterm | ne Patte 0 Biepean tna bos
PAT

Many errors made
here!

MET .5 when indicated.

T-no. Determination:

Use data T-no. from Step
when cloud features are clear-
cut.

. Use Pattern T-no. when DT is
not clear and adjus
MET is made.

. For all other cases, use the
MET.

Rules: When past T-no. <73, maintain model trend for 12 hours; then
hold same. When past T-ma. >T35 hold T-na. sare.

then 5o to Step §

Use a3 final T=no.;

?r?.’n 1'135 "TS m

Final T-nusber Constrainte:

1. Initial classification must
be T1 or T1.5.

2. During first 48 hours of
development, T-no. cannot be
lowered at afght.

. 24 hes after initial T1,
storm's T-no. must be <T2.5.
. Final T-no. Timits: <T4:
change of 1/2 over 6 hrs.
»T change of 1 over & hrs,
T.5 over 12 hrs, 2 over
18 hrs, and 2.5 over 28 hre.
. Final T-no. must = MET :l.

. Use CI = fipal T-nd. except

when final T-ne. shows change
trend, or when
redeveloprent is indicated.

aning, hold
Gurs, then
or 1 ngn.\r than

Forgcast:
Extrapolate
past trend
unless one of
tha five rules
in the
instructions
appli




Step 4 — Determine InteRSE¥
Trend

Compare cloud pattern now to 24 hours prior

Determine if system has developed (D), weakened (W), or
remained steady state (S)

Development (D):
— Increased dense overcast around center

— Increased center definition

DEVELOPMENTAL |PRE ROPICAL STORM |[HURRICANE PATTERN TYPES
PATTERN TYPES STORM (Minimal)  {Strong) {Minimal)  (Strong) (Super)

O 12.5 13.5 T4.5 15.5 16.5 - 18

Er g pibl Pl
PRIMARY PATTERN TYPE A ar :

sl 22 Bl PAIREN

CDO PATTERN TYPE @ Q @
VIS ONLY ol s P | e 24

]
i 1 PAIS]







Step 5 — Determine ME

Add or subtract trend obtained in Step 4 from the
24 hour old FT

For normal Development or Weakening:
— MET=24 hrold FT £1.0

For rapid Development (D+) or Weakening (W+):
— MET=24 hrold FT £1.5

For slow Development (D-) or Weakening (W-):
— MET=24 hrold FT £0.5

L¥ For a Steady State (S) trend:
Iiv, — MET =the 24 hr old FT

P4 i‘;‘, '

.. Ifﬂ'-_’j I-""". : =

i




Step 6 — Determine PAR

PAT is an adjustment to MET

PAT = MET or MET £ 0.5

If PAT # MET £ 0.5, adjust MET by 0.5, if possible
Many errors made here!




Dvorak Technigue FlowchsE
Step 7 - 9. FT & Cl

Step 7. Determine FT
from either the DT, e

Locata the clovd mm center at the Byw Miustrent Rules:

focal point of the curved cloud |ines or
Locate cloud .« Poxly defined or ragged v
M E I Or PA I IR STy it (1], i Dibtract b tor £ 4.4 an | for
b} wpms:  Lind .

Step 8: Consider = e
constraints to FT and

T =
o 5, and B then to o O for 1'l def ined in
s:en z H' Indlcugd. mwoth O o = o < ";\"

When past T-ao maintain model trend for 12 hours; then
nold sane.  Wmer past T-ap. »T35 hold Teno. seme.  Use ax final Temo

Spiral arc &
along 10% log spiral. then go to Step 9.

make any needed
adjustments

Determine pattern T-no.
pattern in dizgram that b

- (24
Step 9: Determine CI ERR
- 4 = FI.Iu-
. ol 1T BET 5 v Tndicated, vt

{Ceater indicated
wader + 65, )

based on FT

T-no. Deternination: Final T-number Consiraints:

. Inigial elassification aust
be T1oor TLS

. Duriag firs

. Use data T-no. from 5
when cloud features
ki Fens change

W rend, ar when

58 P = 5 Jowered It night indicated.
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Step 7 - Determine BB

Use DT when cloud features are clear cut

Use PAT when DT Is not clear cut and MET was
adjusted

Otherwise, use MET
Rule underscores need for good MET & PAT!

T-no. Determination:

1. Use data T-no. from Step 2
when clogud features are clear-

cut.

. Use Pattern T-no. when DT is
not clear and adjustment to
MET 1s made.

. For al) other cases, use the
MET.




Step 8 - FT Constraints

These include the constraints that are, at times, broken
In special cases

If constraints are broken, explain why to colleagues
|
If necessary, go back and Final T-number Constra1nts.

conduct a reanalysis...You . Initial classification must

: be T1 or TL.5.
may not be breaking . During first 48 hours of

. development, T-no. cannot be
constraints after all lowered at night.

. 24 hrs after initial T1,
- Dvorak encourages storm's T-no. must be <T2.5.
. Final T-no. limits: <T4:

reanalysis as a change of 1/2 over 6 hrs..
>T4: change of 1 over 6 hrs,

routine T.5 over 12 hrs, 2 cver
18 hrs, and 2.5 over 24 brs.
. Final T-no. must = MET :}.




Step 9 — Determine €l

For developing cloud patterns: _

— Cl =FT

For weakening cloud patterns:

— For initial weakening in first 12 hours,
hold Cl same

— Beyond 12 hours, Cl remains 0.5 to
1.0 higher than FT

For redevelopment:
— CI remains same until FT rises to Cl




SCEEUEWAIE

24 hrs after initial fix, FT must be < 2.5. If not, you
might want to consider a reanalysis

Doing a reanalysis can help get better results
down the road (what you do now can affect the 31,
4t 5thetc fix) — You may not be breaking
constraints on the 4™ fix after all!

Some systems legitimately break constraints

Reanalysis should be a routine consideration




Dvorak Technique
Error Reduction

Follow the rules!
A good MET & PAT are important

Reanalysis is usually a better option than
breaking constraints

Communicate reasoning for reanalysis or
breaking constraints




Summary

The Dvorak Technique is a time-tested method
employing geostationary imagery

Output: center position and intensity
Intensity estimates proven to be reliable
Follow the rules on the flowchart

Do not fear a reanalysis

Even if your agency does provide intensity
estimates, the center finding guidance is essential




Questions?
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