
 

 
 

SUBTROPICAL ANTICYCLONES & ASSOCIATED WEATHER 

CONDITIONS        20 FEBRUARY 2014 

 
Lesson Description 

In this lesson we: 

 Discuss the THREE high pressure cells that affect South Africa: Location, identification, 
general characteristics, influence on South Africa's weather and climate and interpreting them 
on synoptic maps  

 Focus on travelling disturbances associated with anticyclonic circulation: development, 
identification, resultant weather, impact and interpreting them on synoptic maps. Coastal low, 
Berg Winds and squall line thunderstorms 

 
Summary 

Hints to Learners 

 Revise Grade 11 work related to this section e.g. global pressure belts  

 Link the different sections, makes for effective and easier studying 

 Use a variety of resources  

 THE WHY FACTOR 

Global Pressure & Wind Belts 

 



 

 
 

 

 

General Characteristics of High Pressure Cells 

 Descending air 

 Air from upper atmosphere 

 Adiabatic heating of air at dry adiabatic lapse rate of 1°c for every 100 metres. 

 Generally sunny, dry and stable conditions 

 Moves northwards in winter and southwards in summer 

  



 

 
 

The Three Anticyclones 

 

Key 

 SAA – South Atlantic Anticyclone/ St Helena high Anticyclone/ high pressure cell 

 SIA - South Indian Anticyclone/ Mauritius Anticyclone/ high pressure cell 

 KA - Kalahari  Anticyclone/ Continental Anticyclone/ high pressure cell 

South Atlantic 
Anticyclone 

South Indian Anticyclone Kalahari  Anticyclone 

 Situation – Namibian 
coast 

 Strongest of the three 
anticyclones 

 Descending air heats up 
and lies over cold air 
above cold ocean 
causing permanent 
inversion 

 Dry conditions over the 
west coast of South 
Africa 

 Situation -  east coast 
of South Africa 

 Blow over warm ocean  

 Warm, moist air 

 Cooler land could 
cause precipitation 

 Situation – Central plateau 

 Least developed cell 

 Stronger in winter and 
weaker in summer 
(greater amount of 
subsidence in winter and 
less in summer) 

 

  



 

 
 

 

Winter Summer 

 In winter the subsiding air in the 
Kalahari High Pressure Cell heats up 
at Dry Adiabatic lapse rate and is 
warmer than the air from the coastal 
areas. 

 This causes a temperature inversion.  

 The temperature inversion sinks below 
the escarpment and prevents any 
moist air from entering the central 
plateau.  

 Therefore, no or very little rain occurs 
over the interior in winter. 

 In summer the Sub tropical High 
pressure belt (Kalahari high pressure) 
moves south with the Heat Equator. 

 The subsiding air masses and clear 
conditions shift to south of the 
country. 

 The Kalahari high pressure system 
lifts due to continental heating.  

 This allows the moist tropical air 
masses to bring in humid air over the 
interior which causes summer rain 
over the interior 

The Moisture Front/Boundary & Squall Line Thunderstorms 

 The moisture front develop where the cool dry air from the South West pushed into the 
country from the South Atlantic Anticyclone meets the warm moist air coming from the North 
East (South Indian Anticyclone). 

 The cool air lifts the warm air which cools, condenses and forms cumulonimbus clouds line 
thunderstorms develop along this front/boundary 

 



 

 
 

 

 

 
 

  



 

 
 

Coastal Low Pressure Systems  

  

 Develop during summer and winter in SA.   

 These low pressure sytems cause complete different weather on either side of the pressure 
cell.   

 The air moves in a clockwise direction around the cell.   

 On the one side of the pressure cell, air will move from the land to the sea and will cause 
warmer drier conditions.   

 On the other side of the pressure cell where the air moves from the sea to the land, moist 
cloudy conditions will develop that can lead to rain along the coastline (more along the east 
coast). 

Berg Winds 

 Occur in winter 

 Ahead of the mid latitude cyclone, berg wind conditions occur.  

 Air flows from the Kalahari High Pressure cell to the costal low pressure. As the air subsides 
from the plateau and down the escarpment, 

 It heats at Dry Adiabatic temperature lapse rate and become drier and hotter. 

 This causes hot dry uncomfortable conditions which are generally replaced quickly with cold 
conditions associated with the cold front. It causes Veld fires. 
 

 



 

 
 

 

 

Winter 

  

General winter conditions 

 Anticyclones are in their northerly position and allow cold fronts to effect the country . 

 Frontal rainfall over South Western Cape 

 Temperatures are lower 

 Dry conditions and clear skies over the interior 

 Berg wind conditions  

  



 

 
 

Summer 

 
 

General summer conditions 

 Anticyclones are in their southerly position and allow generally prevent the cold fronts from 
effecting the country 

 Higher temperatures and humidity. 

 Cloud cover and rainfall over the interior 

 Moisture front and squall line thunderstorms 

 
Test Yourself 

Question 1 

Refer to the diagram below and answer the questions that follow 

 

The diagram illustrates 1.1 (Berg Winds/Frontal rainfall), which occurs during 

1.2 (summer/winter). System labelled A is the 1.3 (South Indian/Kalahari) anticyclone. System 
labelled B is the 1.4 (heat/coastal) low. This condition results from adiabatic 1.5 (heating/cooling).  

  

B 
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Question 2 

State whether the following statements are true or false 

2.1 The South Indian Anticyclone brings rainfall to the east coast in summer. 

2.2 Adiabatic cooling and cold air over the ocean creates a strong inversion layer over the west 
coast. 

2.3  The Kalahari Anticyclone is well developed during summer. 

2.4  The South Indian Anticyclone moves northwards during winter. 

2.5  Anticyclones generally cause clear skies. 

2.6  Anticyclones are associated with unstable conditions  

 
Improve your Skills 

Question 1 

Study the synoptic map and answer the questions that follow 

 

1.1 Name systems A, B and C 

1.2.1 State the season represented by the synoptic map. 

1.2.2 Give reasons for your answer to QUESTION 1.2.1 

1.3.1  State whether the Kalahari Anticyclone will be well developed or poorly developed. 

1.3.2  Explain answer to QUESTION 1.3.1 

1.4.1  State the weather conditions that the interior of South Africa will experience. 

1.5.1  Will the South Western Cape experience rainfall? 

1.5.2  Give reasons for your answer to QUESTION 1.5.1 

1.6  Compare the possible rainfall the east coast and west coast will experience and give reasons 
for you answer. 

  



 

 
 

Question 2 

Study the diagram and answer the questions that follow: 

 

2.1.  Explain the term temperature inversion  

2.2  Name the anticyclone labelled A  

2.3  Explain how the inversion layer develops inversion layer 

2.4  Clear skies with limited/no rainfall is expected over the Highveld. Give   reasons for these 
weather conditions 

2.5  Will the inversion be higher or lower than its current position during the summer months? 

2.6  The vertical positional change of the inversion from winter to summer is of great importance to 
farmers on the South African plateau. Explain this statement.  

Question 3 

Study the diagram and answer the questions that follow: 

 

3.1 What is meant by the term storm line as mentioned in the statement above? 

3.2 Describe some of the processes (air movement, influx of air) which lead to line thunderstorms 
occurring. 

3.3 What name is given to the band of low pressure that extends across the South African interior 
along which line thunderstorms develop? 

3.4 Do line thunderstorms develop on the eastern or western side of the band of low pressure? 

3.5 Discuss the consequences of line thunderstorms for farming activities in South Africa’s 
interior. 

A 


