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OBJECTIVE

/

¢ To investigate the tracks and origin of easterly waves
(EWS5s) 1n the east Pacific.
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MOTIVATION

/" The east Pacific Ocean is the second most active
hurricane basin 1n the world. Previous work suggests
that the majority of tropical cyclogenesis events 1n the
cast Pacific are seeded by easterly waves originating
from Africa (e.g. Avila et al. 1991). It is hypothesized
in this study that most of the EWs 1n the east Pacific
are not linked to EWs originating in Africa but are
initiated 1n-situ. Previous studies have provided
evidence of different mechanisms that can generate
EWs locally. For example, Zehnder et al. 1991 suggest
that flow crossing over the topography in Central
America may give rise to lee cyclogenesis events and
the development of EWs. This study will focus on the
origins and tracks of easterly waves in the east Pacific.
Particular focus 1s placed on the Bight of Panama
where Serra et al. 2010 showed an easterly wave
genesis maximum. This study focuses on the months
of June-November when EWs are most active.
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DATA

-

¢ TRMM precipitation dataset (0.5 degree) from
1999-2009
¢ WRF August 2005 Simulation (54 km grid spacing)
¢ NCEP/NCAR zonal and meridional wind (2.5
. degree) from 1998-2012
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METHODS

¢ U wind 2-10 day band pass filter
¢ V wind 2-10 day band pass filter
¢ Precipitation 2-10 day band pass filter

Events

¢ An casterly wave was defined as a disturbance that
crosses over a 5x5 degree averaging box and had
anomaly amplitude 1.5 standard deviation from
ZErO.

¢ 86 events in the east Pacific (5-10N, 85-90W)

¢ 96 events 1n the Caribbean (5-10N,70-75W)

¢ 89 events 1n the Atlantic(5-10N,45-50W)
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850 hPa wind and precipitation.

¢ Cyclonic low-level flow to the west of
the Bight of Panama provides favorable
background vorticity.

of the Panama Bight shows strong
background precipitation favorable for
casterly wave growth.

Composites
Eastern Pacific 5-10N,85-90W Caribbean 5-10N,70-75W
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Figure 3. Composite Hovmoller of 2-10 day band pass
filtered V wind and 2-10 day band pass filtered
precipitation averaged from 3-13N. Precipitation
anomalies are shaded. V wind anomalies are contoured,
with dashed negative values. The solid black line shows
the longitude of the Bight of Panama.

¢ Composite show that easterly waves
that originate in Africa do not cross

over to the east Pacific.
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¢ A precipitation maximum just to the west

Figure 1. Seasonal average from June-November( 1998-2012) of
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Figure 2. a) 10 day lag correlation of 2-10 day band pass filtered V wind anomaly in the Atlantic

correlated with those in the 3-13N tropical belt. Shaded values are statistically significant at the 95%

confidence level, values above (.14 are shaded. b)Same as (a), but in the east Pacific.

¢In Figure 2a waves 1n the Atlantic are not significantly correlated to
those 1n the east Pacific. Furthermore, in Figure 2b waves originate
near the Bight of Panama.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

60W

Sy :
U & b, !
° ¥ > A& h &
St ~
’ R TV T e
s A L B

1
—

5\ Reference Vector L
PR

02 04 038

Model vs Reality
\epte "f;.., { PR ¢ PN e
R "\ ‘;; '\‘5 ‘ \':/;,‘ [’ '1\ - :" A .f" '\‘ ‘l“ \; '\‘"‘l,\ I‘\ t A\ )
(3= TG ™Y AT AN \l ,;\' . K
S\ \els 31 "':“:\':::- \N AR £ “‘\\,_:,:: 20N ‘R
20N-i\" 'Il"' é'\ \\l T b .::.:.: k{l%:.“ll .I;'\'{ )
//“"‘“ - e Everer] /’ ) S N M)
'M//ﬂ"?‘m (N7 Sy V! v % ' Q;
10N-l:’lf{{{:"7‘!ﬁ’.é“ @W“" 10N 3 IS {sg..'. %‘: 1N X ] 3 "'
e} TonAA¢) \"}v "‘7—\\\ () I3 % & 2 §S 1
et N\N\~Y / / "' ( ™ o\‘\'\\ SN\ red r""' wSNN . " @ /
TN RS AN LR 10
ook 0 — —_
WIPEX Y T PPPRY peu ':‘..u-s'*& L COBINE [ § piw '}\V* I | | |
15 T e Nt AN Y ¢ 7 ettt 524 L L0 \NRT YY) N 23 -12 05 0
ap\\\-m-c-ss&\\\ L et et it n A\ ' : '

135°W

120°W 105°W

0w oW 60°W W 13w 120°W 105°W

[ [ [ I |

0w W

| ]
{2 4

§ 16 2 64 128 2 4 8

P \ “‘ Y \\':b‘
(il ‘\’ ‘\;‘l' \ \'\ "\ \3 f\ltlu.c:\'\"
jreer ) \\' t ‘}\':::,*\':-
Jovendy AN~

RPN Waapp b T
(A el (V0 L
0N "/W/‘g a9

N r dla) o 13 \
Q{\f\’m ve o-e"‘:_:"" ° .'\\\\\\.
0 & Qe nnt ? W h ':\
R
° N\

135°W 120°W 105°W 0w W 60°W 45°W

LT TT T ]

2 4 8§ 16 32 64 128

16 32 64 128

60°W

LT TT T ]

Figure 4. a) WRF model daily total precipitation and
mean 850 hPa wind from August 6" 2005, b) August

8" 2005, c) and August 10" 2005.
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Figure 5. Lagged composite of precipitation
anomalies and 850 hPa wind anomalies averaged
over 5-10N,85-90W. Only wind anomalies greater
than 0.15 are plotted.

¢+ (Observed easterly wave features in Figure 5 support the progression, origin,
trajectory and intensity of the wave modeled using WRF shown in Figure 4.

Analysis of the origins of east Pacific easterly waves
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CONCLUSIONS

K The Bight of Panama 1s a climatologically favorable\

/

environment for the development of easterly waves
due to the low-level cyclonic flow and precipitation
maximum.

¢ Composites of easterly waves support the 1dea that
most easterly waves are generated 1n east Pacific
rather than 1mitiating 1in Africa.

¢ Composites and lag correlation plots support the 1dea
that convective and dynamical signatures of waves do
not appear to cross over from the Atlantic to the
Pacific.

¢ The WRF model simulates the location, track, and
\ intensity of easterly waves when compared to /

observations 1n a limited case study.

FUTURE WORK

/ Use the WRF model to remove the influence of Africh

¢ Correl

casterly waves on the east Pacific to determine whether
casterly waves can be locally generated .

¢ Investigate the specific role of Bight of Panama to
easter

y wave generation in WREF.

cyclone frequency.

ate east pacific developing waves to tropical

waves.

¢ Opportunity to evaluate model ability to track easterly/
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