
INTRODUCTION:
Atmospheric Vortex Streets (AVS) are found downwind of island wakes, where the 
islands are situated in the low latitudes and  penetrate inversions above cloud tops 1 

& 2 . AVS have been documented for over 13 islands but not for the Prince Edward 
Islands 2 & 3. Therefore, the occurrence of AVS and their relationship with synoptic 
weather conditions in the vicinity of this sub-Antarctic Island pair was investigated 
(Fig. 1 & 2). 

Figure 1: Position of Prince Edward Islands.         Figure 2: Map of Marion Island.

SETTING:
• The highest point on Marion Island is 1230 m.a.s.l. with a dominant wind 
 direction of North-west. 
• Stable stratification at an adequate height below mountain top is a common    
 occurrence on the Prince Edward Islands.
• Therefore, in conjunction with a strong inversion, the Prince Edward Islands act 
 as a  barrier  to the prevailing westerly wind, deflecting the surface layer of air  
 around the island as opposed to over it 4. 
• Consequently, air flow accelerates, inducing strong horizontal wind shears and  
 counter-rotating vortices which converge in the island wake (Fig. 3) 4.

Characteristics of Atmospheric Vortices from the Prince Edward Islands

Figure 3: Vortex Shedding from the Prince Edward Islands.   

METHODOLOGY:
• NASA’s multiyear archive of Terra/Aqua MODIS images was examined at a 
 resolution of 1 km for the period 2008-2012 for atmospheric patterns (AVS and 
 roll vortices) in the vicinity of the Prince Edward Islands.
• Approximately 14 616 images were analysed and a total of 803 were found 
 to contain atmospheric patterns.
• Skew-T diagrams of upper atmospheric data was obtained from daily balloon
  soundings conducted by the SAWS Meteorological Station located 22 m.a.s.l. on 
 the northeast coast of Marion Island.
• Information recorded from the Skew-T diagrams included upper atmospheric 
 wind direction and speed which was taken from wind barbs closest to the point of 
 inversion, as well as height and temperature of inversion.
• MODIS images and corresponding Skew-T data were compared to showcase
 the link between atmospheric patterns and synoptic conditions (Fig. 4).

  

Figure 4: AVS and corresponding Skew-T graph.

• WRPLOT VIEW (Version 7.0.0) was used to create wind rose and frequency 
 distribution diagrams from the upper atmosphere data. 
• ArcGIS (Version 10.1) was used to create a map of how greater wind speed and
 direction may influence biotic diversity on Marion Island.
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FINDINGS:
•  Atmospheric patterns are a common and frequent occurrence from the Prince  
 Edward Islands. 
• South-west winds ranging mostly from moderate to near gale are associated   
 with AVS (Fig. 5).
• Roll vortices are associated with winds coming from numerous westerly     
 components ranging from gale to strong gale (Fig. 6).

Figure 5 & 6: Wind Rose and Wind Class Distribution for AVS and Roll Vortices respectively.         

• North-west winds are recorded at Marion’s meteorological station (Fig. 7).
• The meteorological station at the surface experiences moderate to fresh winds,  
 whilst the atmospheric patterns in the upper atmosphere experience strong
 winds to strong gale conditions (Fig. 7 & 8).
• The total atmospheric patterns exhibit a primary wind class frequency distribution  
 of gale to strong gale relating to the Prince Edward Islands position in the roaring  
 forties (Fig. 8).

• The formation of AVS and roll vortices correspond to the height of the inversion 
 (the lower the inversion, the more defined the pattern).
• The height of inversion is inversely proportional to the temperature of inversion
  associated with all atmospheric patterns.
• Seasonality of atmospheric pattern occurrence is not very pronounced as a 
 result of the hyper-maritime climate. 
• Wind speed and direction induced by the presence of AVS may be a contributing 
 factor to the east-west differentiation in genetic and species diversity on Marion
  Island.

Fig. 7 & 8: Wind Rose and Wind Class Distribution for base and total atmospheric patterns respectively.          

Figure 9: Map of Marion Depicting Wind Patterns (area of higher anticipated diversity encircled in red).          
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