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Two Years of Pouch-Tracking

Period 7/20-10/11 6/2-10/31
84 days 152 days
Features 34 68
TDs+ 9 19
26% of total 28% of total

TSs+ 8 18



Different wave scenarios
(Wang & Montgomery, Miami, 2009)

* Retrospective analysis of the waves in 2009:

— Fast propagating waves without a pouch
* Faster than the mean flow

— Waves with a shallow pouch

— Waves with a deep pouch that did not develop
* Inhibited by dry air
— Waves with a deep pouch that developed

* Can be enhanced by interaction with ITCZ



Unusual scenarios 2010

e Monsoonal influence

— Hermine
— PGI50L - Nicole?
— PGI44L - Karl?

* Models forecast the development of a new
pouch to the northwest of a current Central
Atlantic system ... Usually a false alarm

- http://www.met.nps.edu/~”mtmontgo/storms2010/PGI46L/2010091600/ukmet/PGl46L OW_UKMET 2010091600 loop.html
- http://www.met.nps.edu/~mtmontgo/storms2010/PGI46L/2010091600/ecmwf/PGl46L_OW_ECMWEF 2010091600 loop.html



http://www.met.nps.edu/~mtmontgo/storms2010/PGI46L/2010091600/ukmet/PGI46L_OW_UKMET_2010091600_loop.html
http://www.met.nps.edu/~mtmontgo/storms2010/PGI46L/2010091600/ukmet/PGI46L_OW_UKMET_2010091600_loop.html
http://www.met.nps.edu/~mtmontgo/storms2010/PGI46L/2010091600/ecmwf/PGI46L_OW_ECMWF_2010091600_loop.html
http://www.met.nps.edu/~mtmontgo/storms2010/PGI46L/2010091600/ecmwf/PGI46L_OW_ECMWF_2010091600_loop.html

Question: Does an OW threshold of 2x107° s in the model
forecast indicate likelihood for development?

Analysis of ECMWF

* The 2010 ECMWEF forecasts of pouches with at
least one 12-hourly position

e 243 forecasts (15 July — 27 October)

* Number of forecasts is skewed toward developers
because they tend to last longer

* No account for the time of development

e Simple count of the maximum OW at any time
during each 120-hour forecast

 Examine only the 700 hPa values for consistency,
even if eventually tracked at a lower level



Question: Does an OW threshold of 2x10~ s in the model
forecast indicate likelihood for development?

Number of maximum OW values during any
ECMWF 700 hPa 120-h forecast

B Non-developers (114)

W Developers (129)

1 PGI48L

5 West Africa
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Gaston

ECMWE Dividing Streamline Analysis 2010090300
RFO9 Drops: 20100902 1532-1906 Z 4:54-8:28 hours before

O pouch center 925hPa 8‘30%*% 700hPa

£-A .X_*K_J‘—‘—{ J—l J 7 o B B O 5§ - = ""F—‘_'Vl_\'—
20L000h4“‘(¢‘¢¢12a29999o v v B E N q2m/s
EE LI T AR RS- i3 iy
18""“{‘!‘!;(42:'_, AV v and
ARy - Y St
161‘! If {J \i £ 4 & & P ~ S f"f\f\"\ ’z&g\
2N e i 7
1470 f & Br T b & = At
12 [ e YN
0 v o« 2,

55 50 45 40 35 30 25

1 [ I | |
40 50 60 70 80 mm
total precipitable water
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ECMWE Dividing Streamline Analysis 2010090300
RFO9 Drops: 20100902 1532-1906 Z 4:54-8:28 hours before

O pouch center 925hPa 850hPa 700hPo
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Circulation

C =[¢y

Average vorticity
C / area

Average tangential cyclonic wind
C / perimeter

Holton, An Introduction to Dynamic Meteorology (2"9)
Figure 4.1



Circulation

- dl
V% ’
v ¢ O oH-— O 12 Levels (hPa)
200
dl Determine midpoints between the drops. 300
) Heading of dl is average of the headings 400
of the two adjacent perimeter segments 500
with the midpoints as the endpoints. 600
Wind values are simply read from the drop files. 700
Some interpolation required (usually within 1 hPa). v ;(5)8
0 Calculation at each point used the distance ol 350
V O between the adjacent midpoints. y, 900
925
950
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ECMWEF Dividing Streamline Analysis 2010090300
RFQO9 Drops: 20100902 1532-1906Z 4:54-8:28 hours before
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RF09: Circulation (m~2/s)
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Gaston

ECMWEF Dividing Streamline Analysis 2010090400

RF10 Drops: 20100903 1444-1849Z 5:11-9:16 hours before
O pouch center 925hPa 850hPa 700hPo
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Sept 2 - Weak convection To NW

Ex-Gaston (Non-developer)

Sept 3 — Pre-CDO convection near center

Sept 5 — Flaring convection to SW

RF09: Average Tangential Cyclonic Velocity (m/s) RF10: Average Tangential Cyclonic Velocity (m/s) RF11: Average Tangential Cyclonic Velocity (m/s)
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Sept 6 — Linear convection far to NW Sept 7 — Unorganized convection nearby
RF12: Average Tangential Cyclonic Velocity (m/s) RF13: Average Tangential Cyclonic Velocity (m/s)
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Sept 2 ... Sampled only NW side of pouch? Sept 5
* Average wind maximum of ~8 m/s at 700 hPa *  Winds weaker
e Cyclonic up to 300 hPa e Cyclonic only up to 600 hPa
Sept 3 Sept 7
* Wind max dropped down to 950 hPa * Winds ~5 m/s only up to 900 hPa

e Cyclonic only up to 700 hPa
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ECMWE Dividing Streamline Analysis 2010091400
RF18 Drops: 20100913 1105-1444Z 9:16-12:55 hours prior

O pouch center 925hPa 850hPa 700hPo
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Sept 10 — Convection around center

Karl

Sept 10 — Convection weakening

Sept 11 — Convection near center

RF14: Average Tangential Cyclonic Velocity (m/s)

Level (hPa)

RF15: Average Tangential Cyclonic Velocity (m/s)

Level (hPa)
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RF16: Average Tangential Cyclonic Velocity (m/s)
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Sept 12 — Convection to north

Sept 13 — Convection to north & west

Sept 14 — Convection close to center

RF17: Average Tangential Cyclonic Velocity (m/s)

N

Level (hPa)

RF18: Average Tangential Cyclonic Velocity (m/s)
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RF19: Average Tangential Cyclonic Velocity (m/s)
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Sept 10 - 1t flight
e Cyclonic up to 400 hPa

e Strongest wind below 600 hPa

Sept 10 — 2" flight ... Similar to 15t flight, but
* Weak mid-levels became weaker .
» Strong low-levels became stronger .

Sept 11

* Strongly cyclonic only up to 600 hPa

Sept 12-13: Missed portions?
Sept 14 ... Intensifies

Cyclonic up to 400 hPa

Wind max at 900 hPa ~5.5 m/s
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ECMWE Dividing Streamline Analysis 2010092500
RF23 Drops: 20100924 1407-1802 Z 5:58-9:53 hours prior

O pouch center 925hPa 850hPa 700hPa
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Sept 20 — Convection to east

Sept 21 — Convection surrounds pouch

Matthew

RF20: Average Tangential Cyclonic Velocity (m/s)
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RF21: Average Tangential Cyclonic Velocity (m/s)
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Sept 22 — Convection closer to center

Sept 24 — Tropical storm

RF23: Average Tangential Cyclonic Velocity (m/s)
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e Consistently cyclonic up to 400 hPa .
* Wind max initially at 750 hPa, drops slightly to
800 hPa, but is strong throughout 600-900 hPa

layer by Sept 22
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RF22: Average Tangential Cyclonic Velocity (m/s)
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Sept 24 ... Now a TS

Winds are not that different from
two days prior, with some values
even less (because we missed the

western side?)




Comparison of Last Flights

Gaston Karl Matthew
Sept 7 Sept 14 Sept 24
RF13: Average Tangential Cyclonic Velocity (m/s) RF19: Average Tangential Cyclonic Velocity (m/s) RF23: Average Tangential Cyclonic Velocity (m/s)
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e Gaston’s maximum winds not much less than
other two storms, but they are confined to a
shallow layer

* While Gaston is cyclonic up to only 700 hP3,
Karl and Matthew are cyclonic up to 400 hPa



Future Kinematics Work

 Complete calculations for:
* Non-developers PGI27, PGI30, PGI48(?)
* Developers PGI36/Fiona and PGI50/Nicole
* Calculate convergence/divergence with similar
techniques
* Make same calculations for smaller regions to focus
on the meso-a scale

ECMWF Dividing Streamline Analysis 2010090400
RF10 Drops: 20100903 1444-1849Z 5:11-9:16 hours before

O pouch center 925hPa 850hPa 700hPa
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Other projects

* Test ECMWEF by rerunning the model without the
dropsondes (Peter Bauer, Head of Satellite
Section/Research Department, ECMWF

- Coverage Plot [17/17 points] [« e View| [

ODE: 000T/ECMA cany
SGL: fhugetmp/0D0T/ECMA, convy.DDE_SaLsimyview.sql (codetype@hdr : 17 abservations)
23N
3
=
P
19,290 B S
)
@g\/@ i)
.~
0€>
15.45M R
4
. ! IS - -
11.6°M 2 Q) sfe ol e
bt _\‘(__, aa
T ﬂ. * *
785N
S
40[\1 By ?\)‘\
75 1o 7w BEPW Saw S5 s 47 43

_Table [17f17 rows]
Pool | Index | datethdr | timethdr | lat@hdr | lonthdr | insttypefhdr | sensor@hdr | codetypethdr | statidehdr

1 1 | 10-Sep-10 | 09:29.00 | 15 & | -63.3 | NULL (] | 135 | "15200635" |
e |1 | 10-Sep-10 | 09:38:00 | 15 | -62.2 | NULL |0 | 135 | '15000622° |
R | 10-Sep-10 | 09:51:00 | 15 | -60.7 | NULL |0 | 135 | *15000607" |
4 1 | 10-Sep-10 | 10:05:00 | 15 | -5&.9 | NULL ] | 135 | +15000589° |
15 |1 | 10-Sep-10 | 10:15:00 | 15 | -57.6 | NULL ] | 135 | +1500057&" |
16 11 | 10-Sep-10 | 10:39:00 | 13.5 | -56.1 | NULL |0 | 135 | '13500561° |
171 | 10-Sep-10 | 10:51:00 | 12 | -56.1 | NULL ] | 135 | +12000561° |
- | 10-Sep-10 | 11:14:00 | 10.5 | -57.7 | NULL ] | 135 | *10500577° |
I | 10-Sep-10 | 11:26:00 | 10.5 | -59.3 | NULL |0 | 135 | *10500593" |
j )1 | 10-Sep-10 | 11:37:00 | 10.5 | -60.7 | NULL ] | 135 | *10500607" |
j 11 | 10-Sep-10 | 11:55:00 | 12 | -62.5 | NULL ] | 135 | +12000625° |
12 |1 | 10-Sep-10 | 12:23:00 | 13.3 | -62.2 | NULL |0 | 135 | '13300622° |
13 )1 | 10-Sep-10 | 12:33:00 | 13.5 | -61.1 | NULL |0 | 135 | *13500611° |
|14 |1 | 10-Sep-10 | 12:58:00 | 13.5 | -58 | NULL |0 | 135 | *13500580° |
15 |1 | 10-Sep-10 | 13:10:00 | 12.1 | -57.9 | NULL ] | 135 | '12100579° |
|16 |1 | 10-Sep-10 | 13:22:00 | 12 | -59.4 | NULL |0 | 135 | *120005%4° |
|17 1 | 10-Sep-10 | 13:32:00 | 12 | -60.9 | NULL |0 | 135 | +12000609° |



Other projects

* Accepting ideas for improvements and additions to
the Montgomery pouch product suite and website
(Saurabh Barve, NPS)

Department of Meteorology
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SCHOOL Montgomery Research Group
NPS Admissions Academics Research Technology Library Administration About NPS Department of Meteorology
HOME RESEARCH PUBLICATIONS PERSONNEL MISCELLANEOUS INVEST TRACKING NSF PREDICT (2010) ‘

Current Wave-Pouches (Last run was: 00 UTC 31 October 2010)  External Links
EOL/PREDICT Field Catalog
Navy/NRL PREDICT 2010 Page

Images are of the 5-day forecast verification time for the last run: ~ 00 UTC 5 November 2010 IMSS PREDICT rt P,

2010 Archives

JPL Tropical Cyclone System

Global Model Ensemble Products

Majumdar/RSMA!
WRF Ensemble Forecasts (Torn/UAlbany)

ENKF WRF Ensemble Forecasts (Zhang/Penn
State)

PREDICT Forecast Maps (Griffin/UAlbany)

PREDICT Facebook Page

700 hPa Wind, Relative Vorticity, and Streamfunction

T000° ", shade, W . e, and Svommbancion (10" o', bck com) P54 Nov 162, Frocast O v, Vel 54 Now 162

Total Precipitable Water image courtesy of CIMSS/University of ~ 700-hPa Analysis courtesy of Matt Janiga (SUNY/Albany)
Wisconsin

Surface Analysis courtesy of Tropical Prediction
IR satellite image courtesy of Naval Research Lab/Monterey Center/NWS/NOAA



Plan for my Summer Vacation 2011

Track pouches!
July - October

No big changes from last year
* Four models: ECMWF, GFS, UKMET, NOGAPS
NOT OBJECTIVE:
* Initiation of a pouch
 Determination of the phase speed
o Weak RH & v Hovmoller signal for weak
pouches
o Sometimes Hovmoller “appears” to change
speed during the 5-day forecast
* Track plotting



