Easterly Waves and the YOTC Period: Chris Thorncroft (SUNY at Albany)
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1. Key Scientific Issues

1. Initiation of AEWSs:
What is the role of upstream convection?
What is the role of the Easterly jet?

2. Baroclinic Growth and interactions with Convection including
MCSs:

How is convection triggered? What are the relative
roles of the synoptic structure and topography?

How do MCSs feedback onto AEW structure?
3. Relationship between AEWs and Tropical Cyclones:

How does the AEW/MCS structure impact probability
of tropical cyclogenesis?

What is the role of dry air (SAL and Midlatitude)?



1. Key Scientific Issues

4. Intraseasonal Variability of AEWS:

What are the relative roles of variability in “triggers”
and the African Easterly Jet?

What are the external (to Africa) causes of
Intraseasonal variability?

Is there internally generated intraseasonal variability?
5. Interactions between AEWSs and Equatorial Waves:

How do Kelvin waves impact the nature of AEWSs?

Do other Equatorial waves have a role?

6. Interactions between AEWSs and Extratropics:

Do midlatitude troughs impact the nature of AEWSs?

Do they impact the tropical cyclogenesis?



2. Overview of the 2008 Summer Season: A Wet Sahel
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2. Overview of the 2008 Summer Season: OLR (5N-15N)
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2. Overview of the 2008 Summer Season: OLR (5N-15N)
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2. Overview of the 2008 Summer Season: OLR (5N-15N)
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2. Overview of the 2008 Summer Season: OLR (5N-15N)

Evidence for Kelvin
waves passing
through
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2. Overview of the 2008 Summer Season: OLR (5N-15N)

Evidence for Kelvin
waves passing
through

Link to MJO?
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2. Overview of the 2008 Summer Season: TD Filtering
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2. Overview of the 2008 Summer Season: TD-Filtering
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2. Overview of the 2008 Summer Season: TD-Filtering
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2. Overview of the 2008 Summer Season: TD-Filtering
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2. Overview of the 2008 Summer Season: TD-Filtering
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2. Overview of the 2008 Summer Season: Hurricanes

Atlantic 2008 Storms Storm Categﬁry
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An active hurricane season: 16 named storms (8 hurricanes
Including 5 major hurricanes)



2. Overview of the 2008 Summer Season: Hurricanes
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June 2008 650 PV (0.1 PVU) 4.5-16.5N
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July 2008 650 PV (0.1 PVU) 4.5-16.5N
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Aug. 2008 650 PV (0.1 PVU) 4.5-16.5N
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Sep. 2008 650 PV (0.1 PVU) 4.5-16.5N
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3. Some Interesting Cases

The Late July 2008 Event

Courtesy of following sequence: Matt Janiga
TRMM-Curvature Vorticity Hovmoellers courtesy Gareth Berry
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2008/7/12 0 UTC 650 hPa PV and TRMM3B42

RR (mm/hr) and PV (0.1 PVU) IR (5 K, Gray) Elev (500 m, Orange)
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2008/7/12 6 UTC 650 hPa PV and TRMM3B42

RR (mm/hr) and PV (0.1 PVU) IR (5 K, Gray) Elev (500 m, Orange)
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10.9 um IR, Elev.

20N

1
30w 20w 10w o 10E 20E 30E 40E 50E 20W 15w

10w W 0 SE 10E 156 208
190 200 210 70 280 200 300

05 075 1 125 15 175 2 225 25 275 3 3256 385 375 4 425 45 475 5 1 220 230 240 250 260 2

2008/7/12 6 UTC 650 hPa Streamfunction and PV

SF (1076 m"2 s*-1} and PV (0.1 PVU)

aon b 1 )_/ll

05 075 1 125 15 175 2 225 25 275 3 325 35 375 4 425 45 475 5



2008/7/12 12 UTC 650 hPa PV and TRMM3B42

RR (mm/hr) and PV (0.1 PVU) IR (5 K, Gray) Elev (500 m, Orange)
L

10.9 um IR, Elev.
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RR (mm/hr) and PV (0.1 PVU) IR (5 K, Gray) Elev (500 m, Orange)
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2008/7/12 18 UTC 650 hPa PV and TRMM3B42 10.9 um IR, Eev.
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2008/7/13 0 UTC 650 hPa PV and TRMM3B42
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2008/7/13 6 UTC 650 hPa PV and TRMM3B42

RR (mm/hr) and PV (0.1 PVU) IR (5 K, Gray) Elev (500 m, Orange)
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2008/7/13 12 UTC 650 hPa PV and TRMM3B42
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2008/7/13 18 UTC 650 hPa PV and TRMM3B42
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2008/7/14 0 UTC 650 hPa PV and TRMM3B42 10.9 um IR, Elev.
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2008/7/14 6 UTC 650 hPa PV and TRMM3B42

RR (mm/hr) and PV (0.1 PVU) IR (5 K, Gray) Elev (500 m, Orange)

10.9 um IR, Elev.
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2008/7/14 12 UTC 650 hPa PV and TRMM3B42

RR (mm/hr) and PV (0.1 PVU) IR (5 K, Gray) Elev (500 m, Orange)
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2008/7/14 18 UTC 650 hPa PV and TRMM3B42

RR (mm/hr) and PV (0.1 PVU) IR (5 K, Gray) Elev (500 m, Orange)
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2008/7/15 0 UTC 650 hPa PV and TRMM3B42

10.9 um IR, Elev.
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2008/7/15 6 UTC 650 hPa PV and TRMM3B42
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2008/7/15 12 UTC 650 hPa PV and TRMM3B42
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2008/7/15 18 UTC 650 hPa PV and TRMM3B42

RR (mm/hr) and PV (0.1 PVU) IR (5 K, Gray) Elev (500 m, Orange)
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2008/7/16 0 UTC 650 hPa PV and TRMM3B42

RR (mm/hr) and PV (0.1 PVU) IR (5 K, Gray) Elev (500 m, Orange)
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2008/7/16 6 UTC 650 hPa PV and TRMM3B42

RR (mm/hr) and PV (0.1 PVU) IR (5 K, Gray) Elev (500 m, Orange)
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2008/7/16 12 UTC 650 hPa PV and TRMM3B42

RR (mm/hr) and PV (0.1 PVU) IR (5 K, Gray) Elev (500 m, Orange)
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2008/7/16 18 UTC 650 hPa PV and TRMM3B42

10.9 um IR, Elev.
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2008/7/17 0 UTC 650 hPa PV and TRMM3B42
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2008/7/17 12 UTC 650 hPa PV and TRMM3B42

10.9 um IR, Elev.

RR (mm/hr) and PV (0.1 PVU) . ; IR (5 K, Gray) Elev (500 m, Orange) Jul. 17 1200 UTC
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2008/7/17 18 UTC 650 hPa PV and TRMM3B42
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2008/7/18 0 UTC 650 hPa PV and TRMM3B42
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2008/7/18 6 UTC 650 hPa PV and TRMM3B42

RR (mm/hr) and PV (0.1 PVU)

10.9 um IR, Elev.
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2008/7/18 12 UTC 650 hPa PV and TRMM3B42 10.9 um IR, Eev.

RR (mm/hr) and PV (0.1 PVU) IR (5 K, Gray) Elev (500 m, Orange) Jul. 18 1200 UTC
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2008/7/18 18 UTC 650 hPa PV and TRMM3B42
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2008/7/19 0 UTC 650 hPa PV and TRMM3B42
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2008/7/19 6 UTC 650 hPa PV and TRMM3B42
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2008/7/19 12 UTC 650 hPa PV and TRMM3B42

RR (mm/hr) and PV (0.1 PVU)
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2008/7/19 18 UTC 650 hPa PV and TRMM3B42

10.9 um IR, Elev.
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2008/7/20 0 UTC 650 hPa PV and TRMM3B42
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2008/7/20 6 UTC 650 hPa PV and TRMM3B42

10.9 um IR, Elev.

IR (5 K, Gray) Elev (500 m, Orange) Jul. 20 0800 UTC
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2008/7/20 12 UTC 650 hPa PV and TRMM3B42
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2008/7/20 18 UTC 650 hPa PV and TRMM3B42 10.9 um IR, Elev.
RR (mm/hr) and PV (0.1 PVU) IR (5 K, Gray) Elev (500 m, Orange)
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2008/7/21 0 UTC 650 hPa PV and TRMM3B42
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2008/7/21 6 UTC 650 hPa PV and TRMM3B42 10.9 um IR, Elev.
RR (mm/hr) and PV (0.1 PVU) IR (5 K, Gray) Elev (500 m, Orange) ,
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2008/7/21 12 UTC 650 hPa PV and TRMM3B42

RR (mm/hr) and PV (0.1 PVU) IR (5 K, Gray) Elev (500 m, Orange)
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2008/7/21 18 UTC 650 hPa PV and TRMM3B42 10.9 um IR, Eev.

RR (mm/hr) and P\It‘ (0.1 PVU) IR (5 K, Gray) Elev (500 m, Orange) Jul. 21 1800 UTC
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3. Some Interesting Cases

Dramatic AEW started around the
23" August close to about 10°E.

This event was special in the sense
that it was associated with multiple
Interactions with convection and
assoclated MCSs.




3. Some Interesting Cases

At least four convective streaks 21 Aug
appear to have been initiated east of

the trough, and subsequently passed 23Au
through the trough and stalled ahead
of the trough.

25 Aug !

IS ' - : 27 Aug BT
This is possibly a very interesting e

case for studying scale interactions
between the synoptic AEW and
convection including propagating 31 aug
MCSs.

29 Aug ¥ ZRP
4 >




3. Some Interesting Cases

This system also appears to have
been associated with significant
convection close to the West African
coast.

This system became named tropical
cyclone lke on September 15t and
was likely strongly impacted by the
events which took place over the
continent.

The wave to follow this, also
characterized by significant
Interactions with convection
subsequently became tropical
cyclone Josephine close to West
Africa on the 6" September.

21 Aug

23 Aug




4. Summary

* The 2008 Summer season certainly has significant AEW
activity with coherent convective structures particular
obvious in July and August.

* This was a wet Sahel year

« Little notable Easterly wave activity seen elsewhere in the
tropics during this period



4. Summary

 Notable events for further potential study include:

(i) Intense AEW (July 7-22)
Interaction with midlatitudes during initiation
Interaction with one convective event
No tropical cyclogenesis

(ii) Intense AEW ( Aug 22 — Sep 14™)
Multiple interactions with convective events
West coast development?
Tropical cyclogenesis

(i11) Notable Kelvin wave passages including the
beginning of June and July



