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SESSION 5:  RIVER SYSTEMS 
 

KEY CONCEPTS: 
 

In this session we will focus on the following aspects: 
 

- Where the water in rivers come from. 

- Factors influencing run-off, infiltration (and rate of erosion) 

- Drainage basins 

 
X-PLANATION: 

 
1. WHERE DOES THE WATER IN RIVERS COME FROM? 

 
 Surface run-off / Direct run-off:  

 Sheet flow and stream flow after precipitation.  (Meteoric water)  
 Ground water / Base flow: 

Infiltrated water that is first stored as ground water and later seeps into 

streams.   
 This is supplemented with juvenile water and fossil water in some regions.   
 
Hydrological Cycle: 
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2. FACTORS INFLUENCING RUN-OFF, INFILTRATION (AND RATE OF  

EROSION) 

 

 Precipitation:  Soft – more infiltration, Hard – less infiltration.   

Winter rain – less evaporation – more infiltration, summer rain – more 

evaporation less infiltration. 

 Soil moisture content:  If soil is already saturated with water there will be 

little infiltration and more run-off. 

 Vegetation:  Dense vegetation enhances infiltration, while sparse vegetation 

leads to more run-off and less infiltration. 

 Gradient of the slope:  Steep slopes lead to more run-off, and gradual 

slopes enhance infi ltration. 

 Porosity:  Porous rock allows more infiltration and reduces the run-off in the 

area. 

 Permeability:  Rock with joints and cracks allows more infiltration.     
 

2. DRAINAGE BASINS: 

 

Terminology: 

 

 River system: main stream and all its tributaries. 

 Drainage basin / Catchment area:  The whole area drained by a river 

system.  Area from where stream gets water. 

 Watershed:  The high lying areas that separate different drainage basins.   

 Interfluves:  Spurs that separate different tributaries in a river system. 

 Tributary:  Smaller stream that joins main stream. 

 Confluence:  Where 2 tributaries meet. 

 

River Systems: 

 

A:  Main stream / Mouth 

B:  Tributary 

C:  Watershed 

D:  Origin of stream 

E:  Interfluves 

F:  Main watershed 
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Drainage Basin of South Africa: 

 

 

Source:  Geomatica Titanium – South Africa, Hydrology 

 

3.1. Characteristic of a Drainage Basin: 

 

3.1.1 Stream Order:   

All origin streams are order 1, where 2 similar order streams meet, it goes to 

the next order, e.g. 3 meets 3 = 4 

 The higher the order, the less of those streams that would be in a drainage 

basin. 

 Higher order streams are longer than low order streams. 

 Low order streams have steeper gradients than high order streams.   

 Higher order streams drain larger areas of the total drainage basin.   
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3.1.2. Drainage Density:  

 The total length of all streams in a drainage basin: 

 Fine – many streams / area 

 Medium – average amount of streams 

 Course – few streams / area  

 

 Factors influencing drainage density:  

 Precipitation:  More precipitation will lead to more streams on the surface. 

 Gradient:  Steeper gradients cause faster run-off and less surface 

streams. 

 Vegetation:  Dense vegetation causes more infiltration and thus less 

surface streams. 

 Permeability and porosity:  Rock that is porous and permeable will allow 

more infiltration, and less surface streams will develop 
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Low Drainage Density near Olifantshoek, Sishen and Kuruman: 

 

 

Source:  Geomatica Titanium – South Africa, Hydrology 
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High Drainage Density East of Durban: 

 

 

Source: Geomatica Titanium – South Africa, Hydrology 

 

3.1.3. Drainage patterns  

Drainage pattern refers to the shape of the river system caused by the 

underlying rock. 

A. Dendritic: 

- tree shape, develops on uniform rock.   

- Tributaries join at more obtuse angles on steeper slopes. 

- A Dendritic drainage pattern in the Karoo 

- These are tributaries in the upper reaches of the Gouritz River. 

 

Source: Geomatica Titanium – South Africa,| 

Hydrology 
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B. Rectangular:   

- main stream and tributaries has 90º angles in, develop on jointed 

rock.  

- Rectangular pattern along the Orange River over jointed rock. 

 

 
 

C. Trellis: 

- Parallel main streams with short tributaries that join the main stream 

at  right angles.   

- Develop in fold mountains, homoclinal ridges or alternating soft and 

hard rock. 

- A trellis pattern in another part of the Gouritz catchment area in the 

Oudtshoorn area  is between the Cape fold mountains.   

Source:  Geomatica Titanium – South 

Africa, Hydrology 
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Source:  Geomatica Titanium – South Africa, Hydrology 

 

D. Radial / Centrifugal: 

- All streams run outwards from a single high point, e.g. islands, 

mesas, conical hills and buttes. 

- Small first order streams run in all directions from the Matabetule 

mesa (table mountain) 

 

 

 

 

 

 

 

Source:  Geomatica Titanium – Durban 

local level 
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E. Centripetal:   

- All streams run to one central lake, e.g. inside a volcanic crater. 

 

A centripetal drainage pattern around the Inanda dam  

 

Source:  Geomatica Titanium – Durban local level.   

 

F. Deranged: 

- No clear pattern visible.   

- Develops on very flat areas or areas that had a continental glacier 

on them.  Many lakes and marshes.  

- A Deranged drainage stream pattern near Springbok in the 

Northern Cape. 

- There is no clear pattern and streams do not link up or flow in a 

specific direction.   
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Source:  Geomatica Titanium – South Africa, Hydrology 
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X-AMPLE QUESTIONS: 
 

Question 1:  

1.1. Indicate whether the following statements are true or false: 
1.1.1. An aquifer is a rock that is impermeable and does not allow water to move 

through it. 
1.1.2. A flow hydrograph records how much water passes a given point in a given 

period of time. 
1.1.3. A periodic river is a river that only flows in the rainy season when it receives 

ground water. 

1.1.4. Rocks that are uniformly resistant and exposed to the same type of weathering 
will weather at different rates. 

1.1.5. The water table indicates the level of water on the surface of the earth.   
(5 x 2) [10] 

 
Question 2:  

Refer to the extract on the following page, as well as the photograph and diagram of 

rivers draining into the Hartbeespoort Dam. 
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2.1. (a)  Identify the drainage pattern of the Jukskei River as seen in the  

  figure above.        (1 x 2) (2) 
 (b)  Give ONE reason for your answer to QUESTION 2.1. (a).  (1 x 2) (2) 
 

2.2 (a)  Flooding is common in Alexandra. What is a flood?   (1 x 2) (2) 
 (b) Why do people still build shacks on the banks of the Jukskei River  

  if the area is threatened by constant flooding?    (1 x 2) (2) 
 (c) Explain why there is a short lag time and a high flood peak as the  
  Jukskei River flows through Alexandra.    (3 x 2) (6) 

 (d)  Name any TWO consequences of flooding for the inhabitants of  
  Alexandra.         (2 x 2) (2) 

 
2.3 (a)  Describe the locations of the sewerage works in relation to the  
  rivers shown in the figure above      (1 x 2) (2) 

 (b) What are the consequences of the above for people living on the  
  banks of the Hartbeespoort Dam?     (2 x 2) (2) 

 (c)  State TWO measures that can be introduced by the provincial  
  government to ensure that all rivers flowing into the Hartbeespoort  
  Dam are free of sewerage effluents.     (2 x 2) (2) 

           [22] 
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Question 3: 

Use the figure below which shows the different fluvial processes and characteristics 

of a drainage basin to assist you to give ONE term for each of the descriptions 
below. Write only the term next to the question number as an answer, for example 
3.6 base flow. 

 

 
 
3.1  Area where a river gets its water from 
3.2  Area drained by a river and its tributaries 

3.3  The point where a tributary meets the main stream 
3.4  Section of a stream from one bank to the other 

3.5  High-lying area that separates two drainage basins   (5 x 2) [10] 
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Question 4:  

FIGURE 4 A i llustrates a drainage basin. FIGURE 4 B shows the three river courses 

associated with a river system. Examine both diagrams carefully.  
 
Figure 4 A 

 
 
Figure  4 B 

 
 
4.1  (a)  The drainage basin i llustrated in FIGURE 4A shows a low drainage  
  density (coarse texture). What does this mean?   (1 x 2) (2) 

 
 (b)  Give TWO possible reasons why this drainage basin has a low  

  drainage density (coarse texture).     (2 x 2) (4) 
 
 (c)  Explain why the two factors mentioned in QUESTION 4.1(b) will  

  result in a low drainage density (coarse texture).   (2 x 2) (4) 
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4.2 (a) Identify the THREE main river courses labelled R, S and T in  

  FIGURE 4 B respectively.      (3 x 2) (6) 
 (b)  Along which ONE of the three courses labelled R, S or T will  

  flooding most likely occur?     (1 x 2) (2) 
 (c)  Explain how the characteristics of the river course mentioned in  

  QUESTION 4.2(b) will promote flooding here.   (2 x 2) (4) 
 (d)  Flooding along the river course named in QUESTION 4.2(b) can be  

  both a blessing and a curse for the people living on the adjacent  
  flood plain. Explain this statement.    (2 x 2) (4) 
 (e)  State ONE method that can be introduced to reduce flooding along  

  the river course named in QUESTION 4.2(b).   (1 x 2) (2) 
           [28] 
 
Question 5: 

 
 
Refer to the figure above illustrating the relationship between stream type and the 
water table.  

Indicate whether the following statements are TRUE or FALSE. Write only 'true' or 
'false' next to the question number. 
 

 5.1  River X will only flow after a heavy thunderstorm. 
 5.2  River Y is a periodic river. 

 5.3 River Z will only flow during the wet season. 
 5.4 The water table lies at a lower level during a prolonged drought.  
 5.5 River Z does not receive any water from base flow to support its flow.  

          (5 x 2) [10] 
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Question 6: 

Refer to FIGURE 6.4 (A – F) representing the drainage basins of two river systems 

(A and B) and flow hydrographs (C – F) to show run-off in rivers after rain showers. 
Also read the extract on floods below. 

 

 
 
Flooding occurs when water overflows its normal channels such as streams and 

storm water drains. Floods may also occur when there is an accumulation of water 
by drainage into areas which are not normally submerged. Floods are common in 
South Africa following long periods of drought. Drought, overgrazing and the 

deterioration of the land make the ecosystem vulnerable. Humans can alter the flow 
characteristics of a river negatively by clearing vegetation, constructing impermeable 

tar and concrete surfaces, and bui lding on a river's flood plain. 
 
6.1. Define the following terms referred to above: 

 (a)  Drainage basin        (1 x 2) (2) 
 (b)  River system        (1 x 2) (2) 

6.2  Describe the shapes of drainage basins A and B respectively. (2 x 2) (4) 
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6.3  List and explain any TWO factors that could influence the run-off in a river.  
           (4 x 2) (8) 

6.4  Suppose a rain shower of 100 mm occurs in each of drainage basins A  
 and B. Which of the flow hydrographs (C – F) will most likely represent  
 stream flow at the point marked = in drainage basins A and B respectively? 

            (2 x 2) (4) 
           [20] 
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ANSWERS TO HOMEWORK X-ERCISES 
 

Question 1: 

 


