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ABSTRACT 

 

 

 This paper examines the climatology of the major jet steams over West Africa. 

Three prominent jets occur at varying heights in the atmosphere, and while each jet is 

zonal in its flow, their sizes, magnitudes, and directions vary greatly.  

The Tropical Easterly Jet is shown to be the strongest and most consistent in its 

location at approximately 200 to 150 hPa. As its name implies, this jet stream consists of 

easterly flow and has been the topic of many studies over the Tibetan Plateau and Indian 

Ocean due to its relationship with the Indian Monsoon.  

On a smaller scale, the African Easterly Jet is prominent over West Africa at 

approximately 700 to 600 hPa. Although it is associated with the African Monsoon, its 

strength is related to the temperature contrast between the dry desert to its north, and the 

cool, moist south-westerlies to the south.  

The third jet stream is the only one that is westerly in direction. It is the least 

studied of the three jets. The Low Level Westerlies are located between 1000 and 850 

hPa. Although they exhibit a smaller velocity, they are believed to exert a significant 

influence on the precipitation pattern over West Africa.  

The goal of this project is to determine the climatological characteristics of the 

three jet streams, especially during the summer months of June, July, August, and 

September. Along with building a database to analyze the climatological trends of the 

jets, their interrelationships are also studied. The speed of the Low Level Westerlies is 

shown to have a significant correlation with the speed of the Tropical Easterly Jet. And, 

although the African Easterly Jet occurs in the center of the atmospheric column between 

the other two jets, it does not have a significant relationship to either of the jets located 

above and below.  

The conclusions of this paper naturally lend themselves to further research to help 

explain not only the reason why the Tropical Easterly Jet and the Low Level Westerlies 

are related, but also the influence that these systems have on the local environment.  In 

addition, future research should determine the larger scale implications of each jet’s 

location in relation to the other jet streams.   



 

1. INTRODUCTION 

 

The climatology and inter-annual variability of wind fields over western Africa 

have been topics of little research. This thesis will examine this relatively unknown part 

of our atmosphere along with its connection to other meteorological and climatological 

phenomena. To facilitate a better understanding of this area, I first will describe the area 

of study and the major wind phenomena that occur in the region. It is well known that 

Africa is the only continent that exists in all hemispheres of the earth; thus, the area of 

study also has this attribute.  

The northern boundary of my study area is 20 
o
N, while 20 

o
S is its maximum 

southern extent, with the eastern boundary being 30 
o
E, and 20 

o
W is its western border 

(Fig. 1).    

 

 

These boundaries were selected because the coast of Africa can have a strong 

influence on meteorological phenomena across the region.  A better understanding of the 

Figure 1: Study Area bounded by 20 
o
N, 20 

o
S, 20 

o
W, and 30 

o
E. 

1
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West African wind fields requires a large study domain to include (north-south) land-land 

interactions in the eastern region, land-sea interactions over the middle of the region, and 

sea-sea interactions over the western extent.   

Three major wind phenomena are of particular interest to this study, the Tropical 

Easterly Jet (TEJ), African Easterly Jet (AEJ), and the Low Level Westerlies (LLW).  

The largest and most studied feature is the Tropical Easterly Jet.  The TEJ is most 

dominant during the Northern Hemisphere summer months, and is most often associated 

with the Indian Monsoon (Chen, 1987). The jet is located in the upper troposphere, 

beginning near Indochina and extending to the west coast of Africa (Krishnamurti, 1971). 

Its maximum strength is near 5-10 
o
N, i.e., approximately over the Arabian Sea (Fig. 2) 

(Krishnamurti, 1971).  

 

 

 The TEJ has been studied most often for its relationship with the Indian Monson. 

Until Krishnamurti (1971) published his paper on global scale divergent circulations, 

Chen (1987) noted, “the maintenance of the tropical easterly jet usually was explained as 

being connected with the zonally symmetric north-south differential heating between the 

Tibetan plateau and the upper troposphere above the Indian Ocean.” It has been shown 

that the kinetic energy of the TEJ is from the upstream side of the jet, and is strongly 

associated with the location of the east-west upward branch of the Walker circulation 

(Chen, 1982).  

Inter-annual variability of the global scale forcing has been related to the warming 

of sea-surface temperatures in the tropical Pacific Ocean during warm events of the 

southern oscillation (Rasmusson, 1982). However, Chen noted that no study has 

Figure 2: Tropical Easterly Jet. 
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examined the sea surface temperature and inter-annual variation of the TEJ in the 

northern summer (Chen, 1987).  

The second large jet structure that will be investigated is the African Easterly Jet 

which is located at ~700 hPa(Fig. 3), and is associated with a monsoonal structure that 

occurs during the northern hemispheric summer, i.e., the West African Monsoon.  

The AEJ is located south of the Sahara High during the Northern Hemisphere summer 

months, and has been noted for its similarity in structure between the Tibetan High and 

the Tropical Easterly Jet (Chen, 2005). The rainfall region associated with the AEJ and 

the West African Monsoon is located south of the Saharan Thermal Low, along the West 

African Coast where the cold, moist southwesterlies merge with the dry warm Saharan air 

mass along the Inter-tropical Convergence Zone (ITCZ) (Chen, 2005).  

Burpee (1972) suggested that the AEJ is maintained by strong meridional 

temperature and moisture gradients along the surface, and meridional circulations that are 

Figure 3: The African Easterly Jet. 
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thermally forced. Burpee also asserted that the AEJ is “maintained by a thermally direct, 

ageostrophic meridional circulation which is a source of zonal kinetic energy for the jet,” 

and that this circulation is due to the thermal contrast created and “maintained by the 

pattern of diabatic heating” (Burpee, 1972). 

The third and final wind field to be studied here is the Low Level Westerlies over 

coastal Africa. This feature also is considered to be thermally driven and associated with 

the West African Monsoon (Sultan, 2003). However, it is not thought to be a major factor 

in the monsoonal structure, and has not been an area of significant study (Chen 2004). 

This westerly phenomenon exhibits a maximum speed of  ~ 10 m s
-1

 and is located near 

10 
o
N (Fig. 4). Recent research has suggested that a westerly jet occurring near 850 hPa 

can occur due to inertial instability associated with sea surface temperature gradients 

(Nicholson and Webster, 2005).  

 

 

Figure 4: The Low Level Westerlies. 
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 Previous studies of West Africa include Baum (2006), Sultan and Janicot (2003), 

and Grist (2001). Baum (2006) used the National Center for Atmospheric Research 

(NCAR) reanalysis data to find that more waves occur during dry years than wet, and 

verified previous conclusions that AEWs are more intense but less frequent during wet 

years. He also categorized the wave regimes into two types and linked fluctuations in 

AEJ intensity to AEWs.  

 Sultan and Janicot (2003) used the NCEP/NCAR reanalysis data along with 

Institut de Recherche pour le Developpement (IRD) daily rainfall, the NOAA/OLR 

dataset, and ECMWF reanalysis to determine the inter-seasonal variability of the West 

African Monsoon. They compared the ECMWF and NCEP/NCAR reanalysis to 

determine the uncertainty of their respective wind fields. Results showed a high degree of 

consistency between the two datasets over West Africa for both inter-annual and synoptic 

time scales.      

 Grist (2001) utilized mean monthly reanalysis values, comparing them with 

radiosonde, pilot balloon, and Oort’s (1983) global grided upper air data sets. Grist 

determined that the reanalysis data gave a stronger TEJ, a weaker and more poleward 

AEJ, and stronger monsoonal westerlies during wet years. The comparison also found 

that the mean annual flow at the AEJ level derived from radiosonde data was consistent 

with the seasonal migration and fluctuation of the AEJ over the Sahel Region (Nicholson 

and Grist 2001). 

 Although each of these papers examined the same region as the current thesis, 

they did not study the interannual location of the three jets, or the interrelation between 

these structures. The objectives of this thesis are to outline the climatology of each of the 

three jet features, and to determine any relationships that may exist between them.  These 

objectives were pursued using various analytical and statistical techniques, as well as the 

same NCAR reanalysis dataset used by several previous studies.  
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2. DATA AND METHODOLOGY 

 

 Data from the National Centers for Environmental Prediction/National Center for 

Atmospheric Research (NCEP/NCAR) Reanalysis Project (Kalnay et al. 1996) were used 

to examine zonal flow over the study region. This data set consists of quality controlled 

monthly gridded data at 2.5
o
 × 2.5

o
 horizontal resolution and a vertical resolution of 17 

pressure levels. The dataset is a combination of output from the T62 version of  the 

Global Spectral Model, and observational results from global rawinsonde data, (COADS) 

surface marine data, aircraft data, surface land synoptic data, satellite sounder data, 

SSM/I surface wind speeds, and satellite-derived cloud drift winds. Additional 

information about the dataset, including model specifics, data processing and 

assimilation, and quality control, is given in Kalnay et al. (1996).    

While other papers have described case studies over the West African Coast, few 

have performed climatological research on this topic. This is most likely due to the sparse 

and incomplete upper air data sets that are available for the region (Baum 2006).  This 

fact alone makes reanalysis datasets mandatory for climatological studies over West 

Africa. 

Since the NCEP/NCAR Reanalysis Project data had been quality controlled,  that 

step fortunately could be avoided in the current research. Once the data were obtained, 

the software package Interactive Data Language, IDL, was used  to analyze and display 

the data..  

My first step was to gain a climatological understanding of the three major 

atmospheric flow features in the region. All months were analyzed, and each structure 

was examined at multiple levels.  Based on the results, it was determined that the months 

June, July, August, and September would comprise the season of interest.  

The characteristics of the wind structures were determined by the maximum of the 

zonal, or u wind component, whereas the jet core structure was examined by a speed 

threshold specific to each jet. This categorization allowed a climatological study to be 

performed for each structure.  

Once the climatological study had been completed, a set of statistical analyses and 

correlations were computed to compare values of the three structures along a given 
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longitude for a given month over the entire time span of the data. I compared the 

maximum intensity of the structure at that longitude, along with the latitude and pressure 

level of this maximum. This was done at intervals of 10
o
 longitude, starting at 30 

o
E and 

moving westward to 20 
o
W. 
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3. RESULTS 

 

 This study establishes the climatology of three major wind structures over the 

study area during the summer months of June, July, August, and September. The 

structures were defined by the greatest wind speed value for the assigned pressure level. 

The locations of the wind cores in terms of latitude, longitude, and pressure also were 

noted, along with their u wind components. These monthly averages over the duration of 

the study period provide a climatological record of the monthly locations of the jets from 

1948 until the present.  

The following four tables contain the location and wind maxima for the African 

Easterly Jet at 700 hPa (Table 1) and 600 hPa (Table 2), along with the Tropical Easterly 

Jet at 200 hPa (Table 3) and 150 hPa (Table 4). 

 

Table 1: Monthly averages and standard deviations for the core of the African Easterly 

Jet at 700 hPa. 

 

 

Longitude 

(degrees) 

Latitude 

(degrees) Speed(m s
-1

) 

June  -22.76 +   6.89   9.44 + 2.15  -14.98 + 1.85 

July   -28.23 + 10.79 14.53 + 2.58  -12.43 + 0.99 

August  -13.97 + 14.73 14.22 + 6.11  -12.14 + 1.14 

September    -0.95 + 12.47 10.86 + 5.97  -13.02 + 1.15 

 

Table 1 reveals that the location of the jet core moves most along the longitudinal 

axis, as we would expect for a zonal jet. With a small standard deviation in the latitude 

and longitude during the months of June and July, we also see that the jet has the greatest 

fluctuation in location during August and September. The magnitude is the most stable of 

the three variables, showing that the strength of the jet is slightly weaker during July and 

August, but not significantly so when standard deviation is considered. 

Table 2 for 600 hPa shows the same trends, but also reveals an increase in speed 

across all months, and a more stationary latitudinal location of the jet for all months at 

this higher altitude. 
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Table 2: Monthly averages and standard deviations for the African Easterly Jet at 600 

hPa. 

 

 

Longitude 

(degrees) 

Latitude 

(degrees) Speed(m s
-1

) 

June  -3.32 +   9.8   9.87 + 1.72  -15.51 + 1.53 

July   -8.06 + 11.84 13.97 + 2.57  -13.78 + 1.00 

August  -1.51 + 13.35 14.40 + 2.94  -14.02 + 1.26 

September   3.62 + 12.25 11.94 + 5.02  -13.85 + 1.16 

  

 

The Tropical Easterly Jet (Tables3 and 4) exhibits the same variability in 

longitude as the African Easterly Jet, showing an increase in latitudinal variability during 

the months of July and August. This coincides with a significant increase in speed of the 

TEJ compared to the AEJ, along with an increase in longitudinal variability. 

 

Table 3: Monthly averages and standard deviations for the Tropical Easterly Jet at 200 

hPa. 

 

 

Longitude 

(degrees) 

Latitude 

(degrees) Speed(m s
-1

) 

June 26.42 + 7.33 7.11 + 2.47  -15.95 + 2.74 

July  21.81 + 13.75 9.83 + 3.56  -21.45 + 2.24 

August   4.78 + 21.78 6.94 + 3.63  -21.46 + 3.18 

September  -0.47 + 18.13 4.44 + 2.44  -16.48 + 3.69 

  

Like the African Easterly Jet, at the lower pressure level (150 hPa. Table 4) the 

Tropical Easterly Jet does exhibit an increase in speed. It also has the same characteristic 

of a slightly more stable location,  



 10

Table 4: Monthly averages and standard deviations for the Tropical Easterly Jet at 150 

hPa. 

  

 

Longitude 

(degrees) 

Latitude 

(degrees) Speed(m s
-1

) 

June 28.28 + 4.94   7.33 + 2.14  -19.62 + 4.69 

July  28.49 + 3.69 10.04 + 3.29  -26.78 + 4.37 

August 20.69 + 15.40   8.79 + 2.74  -25.05 + 4.96 

September   6.81 + 19.84   6.38 + 1.82  -18.16 + 5.41 

  

 When the data are examined for temporal trends, a significant anomaly appears in 

the Tropical Easterly Jet. At the beginning of the time period an above average peak in 

speed appears during the first years of the study, from approximately 1948 to 1967. As 

seen in Fig. 5 this peak only appears in the Tropical Easterly Jet (left), and is not even 

suggested in the African Easterly Jet (right). Although this graph only is for the month of 

August, all months show a similar trend 

Figure 5: Time series for the TEJ (Left) and AEJ (Right) for the month of August. 

 

 The Low Level Westerlies exhibit rather erratic locations of maximum speed 

throughout the study (Table 5). Once again the longitudinal variability is the greatest; 

however, latitudinal variability also is significant, contrary to both the African Easterly 
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Jet and the Tropical Easterly Jet. The maximum height of the jet occurs during July and 

August, with slight increases during June, and decreases during September.  

 

Table 5: Monthly averages and standard deviations for the Low Level Westerlies. 

 

 

Longitude 

(degrees) 

Latitude 

(degrees) Pressure (hPa) Speed(m s
-1

) 

June   5.48 + 16.10 21.36 +   9.06 759.21 + 83.54 8.80 + 2.70 

July  11.40 + 11.74 12.50 +   7.98 856.58 + 76.70 8.59 + 3.44 

August   3.95 + 12.11   9.43 + 10.87 838.16 + 74.72 8.75 + 3.58 

September   5.31 + 14.06 11.45 + 15.60 794.74 + 91.34 8.23 + 3.12 

 

Wind speed is not only the most stable of the climatological parameters for the 

Low Level Westerlies, but when its time series is examined (Fig. 6), one notices the same 

peak in intensity that was shown for the Tropical Easterly Jet at the beginning of the 

study period for the same length of time. This can be seen in Figure 6, which compares 

the time series of the Tropical Easterly Jet during August (left), with the time series for 

the Low Level Westerlies during the same month (right). 

 

 

 

 

Figure 6: Time series for the TEJ (Left) and LLW (Right) for August. 
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We can then compare this peak in intensity for the speed of both the Tropical 

Easterly Jet and the Low Level Westerlies to the rainfall fluctuations in the African Sahel 

(Fig. 7), and see that the peak in wind speeds from 1948 to 1968 aligns with a large 

number of wet years, and the below average wind speeds post 1968 also align with a long 

term drought. 

 

Figure 7: Rainfall fluctuations in the African Sahel from 1901 to 1997, expressed as a 

regionally averaged standardized departure (departure from the long-term mean divided 

by the std dev) (Grist and Nicholson, 2001). 

 

Based on this climatological information, the study area next was partitioned into 

cross-sections along lines of longitude starting at 20 
o
W and moving eastward every 10

o
 

degrees until the boundary of the study area at 30 
o
E.. Figures 8, 9, and 10 are mean 

monthly cross sections for the duration of the study. Figure 8 depicts the longitudinal 

cross section at 10 
o
W for all four months of study. Fig. 9 is the cross section along the 

prime meridian for the same 4 months, while Fig. 10 is the cross section for 10 
o
E. 

Although the Tropical Easterly Jet is evident in all the cross sections, the African 

Easterly Jet  is prevalent only in the cross sections at 10 
o
E, 0

o
 and 10 

o
W.  In Figures 8, 

9, and 10 the African Easterly Jet is evident in all four monthly panels at approximately 

200 hPa and 10 
o
N. The Low Level Westerlies also appear in each panel between 1000 

and 850 hPa, increasing in its north to south extent as the cross sections move eastward 

from the Atlantic Ocean toward the land mass. The African Easterly Jet appears between 

600 and 800 hPa, but is only noticeable during June and September at 10 
o
E, and is much 

more prevalent at the North-South interface between land and water at 10 
o
W, and the 

rime Meridian. The changes in intensity over time show an increase in speed for all 

figures from June to July, with peak intensity during July or August, and then a decrease 
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in magnitude during September.  This indicates that July and August are the months of 

peak intensity, especially for the Tropical Easterly Jet in this study area. As a side note, 

on the right side of each panel, are the southern hemispheric westerlies that encroach into, 

and can visually dominate the panels. 

 

Figure 8: Cross section at 10 
o
 W Longitude for Mean Zonal Winds. 

 

Climatologically, there is a phenomenon in the Low Level Westerlies that is 

significant and should be a follow-on study. Specifically, the speed of the LLW when 

diagnosed with a histogram exhibits two levels with a large frequency of occurrence. The 

most frequent of the two levels occurs at approximately at 10 m s
-1

. The second level 

occurs at the high end of the spectrum, at 18 m s
-1

, with a significant minimum between 

the two peaks. Figure 11 is a four-panel histogram that illustrates this point, showing 

values for each month during the study period.  
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Figure 9: Cross section at 0 
o
 Longitude for Mean Zonal Winds. 

 

Once the climatology of the study area had been completed, statistical analysis 

was done to compare the three wind phenomena. The most interesting correlation is 

found when comparing the Low Level Westerly Jet to both the African Easterly Jet and 

the Tropical Easterly Jet. Because both the African Easterly Jet and the Tropical Easterly 

Jet were viewed at two different pressure levels, all four levels were compared to the Low 

Level Westerlies in the study area. The correlation values for each pressure level at every 

longitudinal cross can be found in the following tables.  
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Figure 10: Cross section at 10 
o
 E Longitude for Mean Zonal Winds. 

 

 Figure 11: Histograms for the distribution of the speed of the Low Level Westerlies. 
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Tables 6 and 7 represent the African Easterly Jet at 700 and 600 hPa, respectively, 

while Tables 8 and 9 are at 200 and 150 hPa, respectively, coinciding with the Tropical 

Easterly Jet.  

 

Table 6: Correlations between the LLW and the AEJ at 700 hPa for speed. 

 

Longitude June July August September 

-20 -0.13 -0.36 0.33 0.17 

-10 -0.31 -0.06 0.19 0.18 

0 -0.61 -0.39 -0.22 -0.36 

10 -0.47 -0.33 -0.36 -0.29 

20 0.19 0.09 0.18 0.13 

30 -0.14 -0.18 -0.22 -0.12 

 

 

Table 7. Correlations between the LLW and the AEJ at 600 hPa for speed. 

 

Longitude June July August September 

-20 0.01 0.45 0.23 0.12 

-10 0.05 0.34 0.40 0.46 

0 -0.31 -0.10 0.05 0.04 

10 -0.50 -0.49 -0.43 -0.33 

20 -0.43 -0.52 -0.39 -0.36 

30 -0.53 -0.61 -0.54 -0.42 
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Table 8: Correlations between the LLW and the TEJ at 200 hPa for speed. 

Longitude June July August September 

-20 0.42 0.62 0.74 0.71 

-10 0.43 0.61 0.78 0.73 

0 0.49 0.71 0.81 0.67 

10 0.48 0.73 0.81 0.61 

20 0.46 0.67 0.75 0.60 

30 0.21 0.28 0.54 0.49 

 

 

Table 9: Correlations between the LLW and the TEJ at 150 hPa for speed. 

Longitude June July August September 

-20 0.52 0.73 0.82 0.73 

-10 0.55 0.79 0.86 0.76 

0 0.58 0.82 0.84 0.72 

10 0.60 0.78 0.82 0.66 

 20 0.56 0.76 0.80 0.63 

30 0.31 0.67 0.68 0.52 

  

Tables 6 and 7 indicate that the speed of the African Easterly Jet is not as strongly 

correlated with the speed of the Low Level Westerlies. There does not appear to be a 

cross section of strong correlations or a monthly trend of correlations between these two 

atmospheric structures. While not much else can be gleaned from this table, Tables 8 and 

9 provide considerably more insight into the jet structure over West Africa.  

 Correlations between the speeds of the Tropical Easterly Jet and the speeds of the 

Low Level Westerlies show a strong correlation, especially in the longitudinal cross 

sections at 10 
o
E, the Prime Meridian, and 10 

o
W.  As the months progress, one can also 

see the peak in correlations increasing from June to July and peaking in August, with 

values decreasing during September.  
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Linear regressions verify these correlations, with examples of these results seen in 

the next three figures.  All four panels show the correlations and liner regressions for 

each cross section during the month of August. For the sake of uniformity and to help the 

reader visualize trends, the upper left corners of the next three figures show the 

correlation for the Low Level Westerlies and the African Easterly Jet at 700 hPa. The 

upper right corners display the correlation between the LLW and the AEJ at 600 hPa. The 

two lower scatter plots show, from left to right respectively, the correlation between the 

Tropical Easterly Jet and the Low Level Westerlies at 200 hPa and 150 hPa. This layout 

allows the tops of the figures to show correlations between the Low Level Westerly and 

the African Easterly Jet, while the bottom half of each figure displays correlations 

between the Low Level Westerlies and the Tropical Easterly Jet. 

Figure 12: Linear Regressions and Correlation Values for August at -10 
o
 longitude. 

 

Immediately apparent is the low correlation between the African Easterly Jet and 

the Low Level Westerlies. Although the regression fluctuates between cross sections, it is 
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another symptom of the lack of relationship between these two features. However, for the 

Tropical Easterly jet, the figures show the correlations increasing toward the 10 
o
E cross-

section, and then slowly decreasing toward the eastern boundary of the study. The 

correlations also are slightly better at 150 hPa than 200 hPa. 

Figure 13: Linear Regressions and Correlation Values for August at 0 
o
 longitude. 

 

The results indicate that the Tropical Easterly Jet and the Low Level Westerlies, 

while opposite in direction, both fluctuate in the same ways both annually and inter-

annually. However, although these jets appear to fluctuate similarly, the jet that appears 

vertically between the two structures, the African Easterly Jet, is independent of the other 

two systems. 
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Figure 14: Linear Regressions and Correlation Values for August at -10 
o
 longitude.  

 

A final item of interest that can be seen in any of the regressions is the two 

clusters of points signifying the bimodal distribution of the Low Level Westerly speeds.  

As mentioned earlier, this is a definite point of future research.   
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4. CONCLUSIONS 

 This thesis has examined the climatology of the Tropical Easterly Jet, the African 

Easterly Jet, and the Low Level Westerlies.  Based on a dataset of 58 years, the 

climatology appears quite robust.  Results show that the three jet streams exhibit 

similarities such as being at peak intensity during the summer season of June, July, 

August, and September. However, each jet stream also is found to be unique in several 

ways. 

The Tropical Easterly Jet, the largest and highest in altitude of the three systems, 

between 150 hPa and 200 hPa, has its exit region over West Africa.  This jet stream is 

found to be the strongest of the three, with average speeds exceeding 25 m s
-1

 and a 

standard deviation of approximately 5 m s
-1

 during the strongest months of July and 

August. The jet’s location is relatively stable in latitudinal direction, with the jet core 

usually occurring approximately at8.79 
o
, with a standard deviation of 2.74 

o 
in August. 

The African Easterly Jet has similarities to the Tropical Easterly Jet.  However, it 

is located at a lower altitude (between 700 - 600 hPa), and its maximum speeds are 

approximately half those of the Tropical Easterly jet during July and August (~ 14 m s
-1

 ) 

The African Easterly Jet is also the most consistent in speed intensity with a standard 

deviation of 1.26 m s
-1

. This jet stream also is located at a more northerly latitude, at 

14.40 
o
N with a standard deviation of 2.94 

o
 in August. 

The Low Level Westerlies are the lowest in altitude of the three jet streams, with 

a core pressure level of ~ 850 hPa. Results show that this near surface structure also is the 

slowest of the three systems, having an average speed of 8.75 m s
-1

 and a standard 

deviation of 3.58  m s
-1

. This system does not appear confined to a stable region as the 

other two jets, with the latitudinal location of9.43 
o
N, and a standard deviation of10.87 

o 

for the month of August. This shifting structure can be explained by the fact that the jet’s 

speed also has a relatively large range of values with the majority occurring either near 8 

m s
-1

 or 18 m s
-1

, with few values intermediate to these two peaks. 

When the three jet structures were compared to each other statistically, an 

interesting trend was discovered. Specifically, speeds of the Tropical Easterly Jet and the 

Low Level Westerlies were found to be correlated.  Thus, if one jet, increases in speed, 

the second jet usually matches the increase despite the fact that the two jets move in 



 22

opposite directions. A complexity to this finding is that the African Easterly Jet is located 

directly between the Tropical Easterly Jet and the Low Level Westerlies.  Nonetheless, 

the African Easterly Jet does not appear to be strongly affected by the two structures 

surrounding it.  

This paper does not seek to explain the cause of the correlation between the 

tropical Easterly Jet and the Low Level Westerlies or the lack of a relationship between 

the African Easterly Jet and the other two jets.  However, this certainly is an important 

topic for future research. These follow-on studies will be able to use the climatological 

data prepared in this thesis to further understand the factors affecting the climate of West 

Africa.   
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