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The African Easterly Jet is a maximum in the easterly wind and is most 

intense in the mid-level troposphere around 600 hPa (Fig.1). Dezfuli

and Nicholson (2011) noted two AEJ cores at the same pressure, a 

different structure from the long-term averaged zonal wind. Its ‘double-

core’ structure is mainly distinguishable for certain years during the 

month of August when the AEJ is the strongest (Fig.2). 

The horizontal and vertical shear of the zonal wind is responsible for 

the development of westward moving disturbances, African Easterly 

Waves (AEWs). In fact, 85% of major hurricanes in the Atlantic basin 

originate from AEWs (Landsea 1993).

Fig. 2 August average

for some years where

the double core

structure is shown from

Dezfuli and Nicholson

(2011)

Fig. 3 Select years when multi-day averaged zonal wind shows single and double core structure (left); Hovmöller diagrams showing individual AEW tracks (right)

Fig. 5 Difference in AEW strength between double and single core cases (dotted line shows 99% significance level) 

REMAINING QUESTIONS

Fig. 6 Tropical cyclone

number east of 40°W versus

meridional wind variance

from 1948 to 2016 (from

HURDAT2 database).

(a)

• These results depend on the years chosen. If additional 

data is included in the analysis, will the observations made 

in this original work remain the same?

• If reanalysis data at a finer resolution is used, will this 

significantly alter the results?

These results are part of thesis work. The author would like to 

sincerely thank the graduate committee members for their continued 

feedback and guidance for this project: Drs. Sharon Nicholson, Robert 
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CONCLUSIONS

RESEARCH QUESTIONS

• Is the double-core structure that is evident on monthly time scales 

maintained throughout that month?

• Does this core structure impact African Easterly Wave activity?

• If so, is there a notable impact on tropical cyclone development in 

the eastern Atlantic?

Table. 1 Average track of AEWs for each jet core

case (Numbers in bold show 99% significance)

• The double-core structure on monthly time scales is 

maintained throughout the month for most years (Fig. 3).

• Double core cases with the southward eastern core have 

longer average track length and significantly stronger 

AEWs compared to single core cases(Fig. 4,5, Table 1). 

• Double core cases with the northward eastern core have 

significantly shorter average track length and weaker 

AEWs (Fig. 4,5, Table 1).

• There is a weak relationship between AEW strength and 

east Atlantic TC activity (Fig.6).

Unit: m2s-2

METHOD

DOUBLE CORE CASE 2

(EAST CORE NORTH OF WEST CORE)SINGLE CORE
DOUBLE CORE CASE 1

(EAST CORE SOUTH OF WEST CORE)

• Data: NCEP-NCAR reanalysis; 2.5° x 2.5° grid (Kalnay et al. 1996))

• Monthly zonal wind at 600 hPa was plotted.

• Six-hourly zonal wind was averaged over multi-day periods.

• To show AEW tracks, Hovmöller diagrams of 2.5 to 6-day meridional 

wind were constructed at a latitude south of the most southern core.

• To show AEW strength, variance of 2.5 to 6-day meridional wind was 

plotted.

• Mean AEW track length calculated based on Hovmöller diagrams.

• Counts per year of tropical cyclones east of 40°W (between 5°N and 

20°N) was recorded from 1948 to 2016.

Fig.1 Plan view of long-

term August mean zonal

wind (m/s) at 600 hPa

from Dezfuli and

Nicholson (2011)

Single core case » 1972, 1976, 1986, 2013

Double core case (eastern core is south of western core) » 1980, 1999, 2002, 2003, 2006

Double core case (eastern core is north of western core) » 1949, 1950, 1951
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Fig. 4 Strength of AEWs for three cases using filtered meridional wind variance 
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