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Outline:

Activities performed during the training.

Case Study: Tropical Upper Tropospheric
Trough (TUTT) Low/Tropical Wave
Interaction.
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How do we reach to this chart?




Tropical Desk Tools

Flow Analysis: 250 hPa, 500 hPa and 850 hPa.

Satellite Interpretation (Gempak).
Model Analysis: GFS, ECMWF, UKMET (Gempak).

Analysis with Wingridds(GFS).



Other considerations...

MJO (source: CPC/NOAA).
Topography.



Case Study: Oct31 — Nov02, 2013

Interaction TUTT Low / Tropical
Wave



How do we analyze TW, EW and
TUTT induced perturbations?

Step 1 - Identifying the perturbations in Satellite
Images (low level clouds).

Step 2 - Verifying the origin of the perturbation.

J

Hovmoller
Diagram



Hovmoller
Diagram

http://www.nhc.noaa.gov/analysis_tools.shtml

Did the wave originate
from Africa?

Yes - TW
No - EW




Step 3 — Model Analysis/Comparison
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*Tracked by looking at the 850 and 700 hPa levels for kinks
In the winds or anti-clockwise turning/ciclonic vorticity.



TUTT Induced perturbations

An inverted trough in the low level easterlies moving

in phase with an upper TUTT/TUTT Low: Probably
an induced trough not a tropical wave.

Tools:

Water Vapor satellite imagery.
IR and Visible Imagery.

Streamline/Wind Analysis at 250-200 hPa.
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250 hPa streamlines
500 — 250 hPa divergence

310CT - 0000 GMT



) R s

e & ey T2
FS3:LVL= 250:LYR=1000/ 850 :FHR= 12:FHRS= 0/ 24::FIL1=0CT311300.GF5003 s e
013/10/31/ 0--WIND 250 CLRZ& A
{WNG-V32 ~ —-N/X/MN/SD= 9.25E- 26.89  13. . ﬂmT —\1J2 0 G
e ‘-““ﬂnl““'vl_“'\_h“\_!\—'“\‘_“’rc\‘_’“‘"ﬂ\'ﬂ(\”%' e \ Loy
\_hq-\_,_‘II-\___n‘-\__“I—uq—m.ﬂ\rw\rf\\rﬂ‘\\ﬂf’ﬂ\eﬂ#‘\\/“\/ﬁﬁﬁ/h/ﬁ/A/N//\._—ﬂ'_\_HT_\}\ ~ N ‘} )\) \ i
i__w]-\_._‘ll—ﬁ\—*\-_q—rﬁrmﬂﬂ.ﬂﬂﬂ\ﬂﬂﬂﬂﬂﬂ/ﬂfﬂf\.ﬂ__r\ﬁ__‘_\']\}\\L\ \\\?
,_h\,_,\j_—‘\rq\f\\,r-*\\ﬁ—-:\ﬁ-\\,f«\/“\f'“‘/"‘/‘“/“.f’“/“‘/‘x’\.fﬂ_f\ﬂr\__\,,ﬂ_‘lx\'l “h? \\?\? \7\’? ~
s T = L L P B 1 ~, . ‘\-]““-1“‘“ e
EWﬂfhﬂﬂfMﬂﬂﬁhﬂﬂfw&A,MAﬂfwwﬂ,_vﬂ;fvvﬁﬂ5gvvw
B NS SRR ”ﬂ'{f)Wonj“ww‘ﬁ“nﬂ,ﬂ“m
ey —n — T T e TR R e T e e ,m,ﬂ\,«ﬂ\__q\___“____l_,_‘\_h,\__,\k__ﬁhﬁl —
e, —mh e T T L, fﬂf’“,f’f\___‘\_,_‘\._ﬁ\,_ﬁ\_ﬁ\_ﬂ\‘_ﬁ\h_“l —
__,\_‘\__j,_j,f—\/\/*f/‘/‘/*“/‘*/@ o S g i 5 T
e T e e W N S Sy e o e e S W ~ ~ % T
T N e e B e W e R s T S e s e ) —n T —
__.\\_m\\._m__ﬂ__(“.d_,h_m_md—n;.__-——ur-fn/\\ﬂf'*x\,fﬂ\__-\_ﬂ___“____“m“mm_m“h_b“.,q_m___“ . wTw —
F&\F\\ﬂﬂ\rn-a-ﬂ\fﬂ\fﬂ,\ﬂmﬂmﬂﬂf%ﬂ\ﬂa—rr\-_“aﬁnl&_ﬁlhw‘lhﬁ\ i T Y B N
——R\mﬂfﬂmf‘\\r\x.fm——i\—‘mﬂ’”"’“ﬂﬂ‘—_\‘“n“‘11“-r“\h. B - e e T BT S S
—a\——'\—'m-*"\\ﬂ-“"\\——mﬁn—v.“\‘-”"q‘”"‘“”'\"'““\—mw\KmHﬂ e e R e e SN §
F“‘_‘"H“Ht\/%ﬂ\\; Wl 7 W X el 7 s s T T T Ry s
TR T T T i e -1 R,
(Rf /'ng\:\fff\f/‘f\ﬂ"ﬂ“‘w\‘m“ﬁn““‘nﬁ“ﬁ““\“ﬁﬂﬂ“\ﬂﬁ\; ™
VO ) (ﬁﬁﬂ\a‘”“"“‘h“"ﬂ“‘wﬁm““m““‘“‘“ﬂ“\ B B i
SRR //R \/‘/\r,F/:”f“’“'—\*x,?*k-ﬂwwwwﬂ“nww Ty T R TR
N\ >IN }/Hﬁ'gl‘*\\xw“w—nwwﬂm T
= m.tv\ \ f i _ V/‘\ -8 e A T~
-W\aﬂk“ Y fﬁ*“r f /:’r :f ! i \h"“H“‘\“ﬁ_“\—‘h“_‘n'““i\“‘vl““ﬁnl"ﬁr‘“\n"u“_i\_‘%_‘i\
e 1*\‘ ; 'r "P’i(_” I e o T
" e Y [ I’H \ AT o™ S A A e R N AR S estaa e Rl
R o e e T

&
L.
<,

Lt
N
LN
w .

e

1

oy, —
RS SSRVERRYL

!

4
|

!

=
|

S A

A b

/

i
A R R

g J J ]

Jod
}
;L

!

A
)

|

3

!

e

4

J
VT

1

-

VANEAN N S

)

gy
PRI I N S P B B e I

=

=

J5J4 4 TR

JOE ) MLty

i
;
e

LN

IR [ ]
)

4o

A



310CT — 1200 GMT



V:WHG-V32

SN ST

Sl
r\"'\? \-,7 d Y A S S
P A A . R At
T —f T T T
L) I S ST
Tow- -
_\_o—r\ar’*\r"(\/\fh/‘ﬂ\.-f’"*‘
L S
N = S T
= e i,
A A 4 oy
N e
o ey ey
o ~HOb ot
T N ey
N /‘“,f-f\ﬁ-\/& o
ST T s
AT
d
R g W
e e h e A AN
g N 7 / {/"x
L-__L__\,__..\/ ; |.,/_H
TN ¥
SN —
B0 1) |
W~ o~ i
- £ I BN

GF53:LVL= 2
2013/10/31/ 0--WIND 250 CLRZs&
--N/X/MN/5D= 0.72

:LYR=1000/

—

§50 :FHR= 24:FHRS=

—
 _

\
.

R N
Ra N NRN

}

4
SRR 7
T

.
b b e

i

0/ 24:

s

s

F

P

.

I B

s4 0

i

A

=
e

L

!

"

(FILI=0CT311300.

T

T

-

J

.

)

1

{
S s

=

I

.
A

\.\r

L TN

e

A==

—,

J

) :dlrf

S~ N A

)

i

L

[

)

T

—

/

-

oy
T
B
.,
7
T W

f

=

]
!
—
~n
_‘—':"
—,
—
&

J
I3

f

=

!

El

4

——
—
~—n
~
—
2 .
!
T
—,
W
—,
e
s
—
B
T

J_JJ

}

=

—
—

i
=
-
-

i

T
-

T
—
.
i

T
=
et
-/
-
T

)
i ORI

=

s i e S S S e

01INOV—-0

o ﬁ‘“‘“\

%

J J

)

iy
A

Iy
4 4SS

!

Y

P

A

!

cd J
S AP

s 44 44 d
yJodod 4 dd S

)

Sl il L Y el ) )

L Ml
I}' |
3

=

T i

T T T T

GGGMP:

) e aimaie
!

J
4

J

IEND | YRS R T
: 2

IR

}
!

v

LI aR
YEN

SRR, \ Y
)

4
4

J

B
J

=

'.

=

J 4
J

J
]

|

A

[

4

|

e

i
#

) 2
) PEUEPRS

]
)

}

!
|

}

Ay
i) ,
el S

S

4

|

=

Lo
.

Jo
AE ) s el | 3

El

]

:

e

RN
J )4 B
J

I
|

—



131101/0000V024 gfs 500 MB WIND & ABS VOR




01NOV - 0000 GMT



A a 2t

GF53:LVL= 250:LYR=1000/ 850 :FHR= 36:FHR5= 0/ 24::FIL1=0CT311300.GF5003

2013/10/31/ 0--WIND 250 CLRZ2a \

ViWNG-V32 —--N/X/MN/SD= . . . -1 \\
|

“‘“\““1‘“‘"-““\“‘“'““‘_?“_““"\\7\7 1\1“‘“ “W“‘n“‘*\ i

R T R B o ““'ﬂ'ﬂﬁ““w\\\;'“"\“ﬁﬁ“““_ﬂ“
2 T AN g e T T
S ATUTT - > o= s S S S TW=60W - v
W T e > TR TS T Ty Ty Ty Ty e Y TR TR Ty T TR T T Ty
K‘N\]_‘BWS\“\\_“‘\"“__“__“_'\ﬁ\_“‘\“*\“‘HH‘“ﬁ“‘“*\"“w\“‘ﬁ]““u, T T T Wi W S B
TV T TR TR TS TR TR TR TR TR TR T Ty oy g e T ey e S e e Ty T TR TR TR TR TR
DR e B e e e B e Ve ey G s T it ) 5 i S i, S e S S W
N OAREA R R e S A A A I e e THOTR TR TR TR TROTR TR T
A A = ~S e Bl S e e e e e e e e W M e S}
N T T TR TN T TR TR TR TR R A A A TmoTR TR TR TR TR T TR
A - TR TR SRR g R Y A A A e s e e Wt Wi Wi Wt
WSS e S S A S S S e T T
mﬁ\f“\f“ﬁ'“f”**”“\’““\ﬁ”“—m‘—“\—\“-ﬁ\‘m,] BT —y Th TR TR TR TR R
q\fﬂﬁ\ﬂﬁ‘ﬂﬂﬂﬁﬂﬂd'ﬂ“‘nﬁ\w“ﬁ h . T
D S A AN A T P Poa S B
| TS i A TN
< e ) T NAE
M AT T - TROTTR TR Ty, T Ty PR S D T

5 B o e [ S ] ' R
3 =i . . / ﬁf“ TR Y T R Tn T e
N A \\ N /:/hdﬂh\“‘w“ﬁ“h“‘nﬁ“n“n T e S N
e e ) = /ff:f_/'—f\‘ B e e B T S s e
ARy e
N\ s\ x/‘ DY WIS T A
A 1“‘“ / ’f’f: ST R E R et i e S e e e S B N
Y 2P o g | N /__“"—T“-w"‘“’A"—n"‘““"\\“'““"“"“‘\""‘\—‘\—W\"w\—m—'w—'R\—'\\
D MBBECD AN Gy | AT L R

by S
SR |\

/

=

h |7
Ly

Y
D IR
R

J

g
D
=

P B R

14

J

A

d
g

JJ,JJJJ;JJJJ,
P

f

-

A

. )]0
}

I PSSR
4

4

J

!

J
) J i

|

d J BJ JelV@e | )

-4

"y L))

1444 14
12

1T
J Y14



01NOV - 1200 GMT



GF53:LVL= 250:LYR=1000/ 8§50 :FHR= 48:FHRS5=
2013/10/31/ 0--WIND

V:WHG-V32

—--N/X/MN/50=

250 CLRZ2s&

=]

0/ 24::FIL1=0CT311300.

\y'"
_’f "1&“?\\,
j ™Y ™y
4! T T Ty
e T Ty,
o B T
s I T
o "T“‘“—,I'ﬂ e Y |
T S -—”'Qxa—ma‘“ I
e B T, .._\_1_“ __\_‘_n _""’v“
ya TR TR N
v ’Aﬁﬂ“‘“\wﬁ.\; N T
o I P N - \ ‘\? \‘n =
~ e T
IS N S
‘. .
-, *‘—“/ L \ \ \'F
= / {\"\.A__ - \ ll ,
- - 5 ol \ ')
ppul AS At ST ~
S ) Y]
A A S )\
BL G J o A ’Pf““‘-_j gz
I S | L A e .f’“\J l/
N o Me P ::j _“;""--._,_ '\\ _ﬁ_/ﬂ-//c‘-_,—'-\-\ ! ;_.—'—r/
= J ,r-\ o~ A 1 7
.__\p_,._v,h/ _/ / ! - - H__‘II\\IR_...\___T
- / ¥ o ey /b =10k x.,] “"nl s
7 P
20 S 1 R RV NN Y A S 4
P
oy N e L N e

GEF5003

AN SN

T

ff’\/\/ﬂ//-f'\dt\.

".r’:/__jf::ff%/_/’»f'

Y

_-:'*‘F.-j::'

o

=

<

=

L

-~

—_,

T w‘/@ e

gxr
=

VI N

P R e A,

e

NN\ N
. «%
S

V. /.

£

y Ty
B T T
~ W
I B
T
i !
W i
hWNT ¢
Troh h
I B2
B T T
BT L
Sy T
e
PR
G " ™
& A
=
I RCIEE A
P ek

d-—-x/{ =

o

A

AR S

:'ler

N =

\
b

)

T

g

—r

-

bt
d A4 1Y

QoY 7 ) e

J

/AR Yy | ./

J 7 S~
faJ.JJg

(S NV
A
I,
JJ i ddd 41081

" U N R

ooy
J

4

qu/

PR PR B

A
A
J

!
,—i

)

P

!

)

S
-

J

i
— OF
1 ;

oy |

4

J

4 JJ .

!

=

o
J
4

)

|

=

J
J
Yy we . /1

!
2

L

[ S

=

4 4 4 )
71 R B AT B S
PRI PSS B R |

J

AR At

]

{
=]

4
ER N

|
e

N

N O -] ) g

[
.

4
J

4
4

-

Jodg )

J 4]

!
A

1 1 DErd 4

j,,l,,!;-_,;

J
VY L) AT

ER IS 1 S P R

!
2

b

430444504 P

]
]

I
S

1 Jed B

!
o

—

S

TR

—

]

—

e

%

LT

L

44 d BJ Jzl e ]

J

—






02NOV - 0000 GMT






-

S . ST T O L L I e - % | O
/ /4'] /f /E D/ﬁ / % / "’"/ - / - - - - e

GFS3:LVL=200:-LYR=1000/ 850 :FHR= 24:FHRS= 0/ 24: FIL1=0CT311300.GFS003

Jertical Wind Shear between 200 and 500 mb A }'f_|/."," A LA A ALY oW =

VIWNG-V32 NOUMN/SD= 2.54 84.69 30.20 16.79 Sl

S

=

/é;/.ef.:f»-’.w

s



GF33:LVL= 200:LYR=1000/ 850 :FHR= 36:FHRS= O 24::FIL1=0CT311300.GF5003

Vertical Wind Shear between 200 and 500 mb
WVWNG-V32  -NEMN/SD= 148 7428 30095 13.02
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GF33:LVL=200:LYR=1000/ 850 :-FHFR= 48:FHR 5= O 24::FIL1=0CT311300.GF3003

Vertical Wind Shear between 200 and 500 mb
VoWNG-VI2  -NEMN/SED= 221 6447 2945 1032
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Conclusions:

The training supported the importance of the
evaluation of the numerical models.

Careful evaluation of the systems (scale, origin, vertical
structure, movement, etc) was learned.

Applied and highlighted the importance of the analysis
of the thermodynamic and dynamic process.

Understand the importance of the knowledge of
climatology and the influences of topography in the
forecasting.



| _...Thank you!!!

Tropical Meteorology
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