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Section 3 Global issues

River basin management
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Chapter 3.1

Sites for dams and reservoirs

Key point !

tm
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The physical and human factors that influence the choice of site for
dams and reservoirs include:
●● the need for solid foundations for a dam
●● the need for a narrow cross-section to reduce the dam length
●● a large deep valley to flood behind the dam
●● a sufficient water flow from the catchment area
●● local evaporation rates
●● the permeability of underlying rock
●● the amount of farmland that would be flooded
●● the number of settlements that would be flooded
●● local population distribution
●● the distance from urban or farming areas for hydroelectric power (HEP)
or irrigation.

The size and shape of the catchment area

dr

●●

Depending on the basin selected for study, the size and shape of the
catchment area can vary from a basin that is located completely within
the boundaries of a single country to one that flows through several
states or countries.
Examples of basins located completely within a country include the
Amazon basin in Brazil, the Hwang Ho basin in China and the Indus
basin in India.
Examples of basins flowing through several states/countries include
the Nile in North Africa, the Mississippi and Colorado basins in the
USA, the Ganges basin in India and Bangladesh, and the Murray Darling
basin in Australia.
You should know the overall size of your selected basin in square
kilometres and the area covered. If it flows through different states or
countries you should be able to provide examples of these.
You should be able to mention the main tributaries found in the basin.
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●●

●●

●●

You should know the
physical and human
factors that influence
the choice of site for
dams and reservoirs.

Key points !
Referring to a selected
river basin, you should
be able to describe and
explain:

✽ the size and shape of
the catchment area
✽ rainfall distribution
and reliability
✽ surface features
✽ rock type.

Rainfall distribution and reliability
●●

●●

You should have some general knowledge of the main features of the
climate(s) within your selected river basin.
You should also be able to discuss rainfall distribution throughout the
year, referring to any periods where rainfall is excessive or unreliable.
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Section 3 Global issues

●●
●●

If the basin covers several climatic areas you should be able to refer to this.
You should note the effect of the climates on river flow.

Surface features
●●

●●

●●

Rivers can flow through a variety of terrains.
Basins such as the Nile, Ganges and Amazon contain a variety
of landscapes, such as mountains and wide flat floodplains that
terminate in wide deltas.
These landscapes contain surface features that can interrupt
and affect river flow, for example waterfalls, rapids, gorges and
rainforested areas.
Some of these surface features may offer opportunities for water
control projects and the construction of multi-purpose dams for
water and electricity supply.
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Rock type

The variety of rock types will change considerably during the course
of the river, from source to mouth.
These rock types may have an impact on the site chosen for the
construction of dams and reservoirs.
You should have some general knowledge of the variety of rock types
present within your selected basin and be able to comment on their
impact on river flow and suitability for water control projects.
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Water-management schemes

When answering a question on this topic, your answer will depend on
the river scheme chosen, but may refer to the following:

Economic advantages
●●
●●
●●
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●●

Improved yields in farming.
Hydroelectric power, which is helping to create industrial development.
More water for industry.
Improved navigation channels.
Control over flooding.
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●●

Economic disadvantages

●●
●●

●●

The new scheme could involve huge expenditure.
It may depend on foreign finance, resulting in increased debt.
More money may be needed for fertilisers and compensation
to land owners.

Key point !

For a water-management
scheme you have
studied, you should be
able to explain the need
for this project and the
social, economic and
environmental impact
it has had on the basin.
You should also be able
to assess the success of
the scheme.

Social advantages
●●
●●

●●
●●

The greater population is helped by increased food supply.
There is less disease and poor health due to a better, safer water supply
and more food becoming available.
There may be more recreational opportunities.
There is more widespread availability of electricity.

86

452411_3_1_HTP_Hi_Geog_085-096.indd 86

11/13/18 11:12 AM

River basin management

Social disadvantages
There will be forced removal of people from valley sites and increased
incidences of water-related diseases such as bilharzia/schistosomiasis and
river blindness.

Environmental advantages
●●
●●
●●

There is an increase in fresh water supply.
There are improvements in sanitation and health.
There are also improvements in scenic value.
There is the bonus of flood control.

Environmental disadvantages
●●
●●
●●

Water pollution and industrial pollution increases.
There is an increase in silting of reservoirs.
There are also increased salinity rates further downstream.
There may be possible flooding of historical sites.
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Political consequences
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Political problems depend on the river basin you have chosen to study,
but might include:
●● water control or dependence on neighbours upstream
●● complex legislation over appropriate water sharing by different states
or countries
●● reduced flow and increased salinity in some areas
●● shared costs between states or different authorities or problems over
the allocation of costs
●● increased pollution across borders, resulting in problems with
allocating appropriate costs for cleaning the river.

Key point !

You should know the
political problems that
may have resulted from
management project(s)
and how political
considerations might
hinder the project(s).

●●

●●

There is increased evaporation from the larger surface area of massive
reservoirs.
There is an impact on the local climate.
There is less water flowing below dams.
Rivers are often diverted.
Water table levels change.
Infiltration rates are affected by water held in reservoirs or irrigation
channels.
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The hydrological cycle of the basin

●●
●●
●●

Hints & tips



In the examination you may be given a range of maps, climate graphs,
hydrographs and so on for any river basin, for which you should be able to
explain why there is a water supply problem and why a water storage scheme
is needed.
Alternatively, you can discuss a river basin project that you have studied.
87
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Section 3 Global issues

Case study 1: the Nile basin
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Figure 3.1 Nile basin data
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River basin management
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Figure 3.3 Rainfall in the Nile basin
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Figure 3.2 The Nile basin

SOMALIA
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For the figures given for the Nile Valley (see Figure 3.1), you should note:
●● the wide seasonal fluctuations in discharge levels
●● the steady flow of 100–500 million cumecs between November and
May, rising to 200 million cumecs in June
●● a rapid rise in July to a peak discharge of 900 million cumecs in late
August/early September, with an equally sharp decline in October.

Explanation

The July to September surge is due to the pronounced seasonal
regime of the Blue Nile’s catchment area in the Ethiopian Highlands
(see the climate graph for Bahr Dar in Figure 3.1).
The more regular flow of the White Nile, with its source in East
Africa (Lake Victoria), helps compensate for the dry season in
Ethiopia (see Figure 3.2 above).
This maintains water levels at a steady level for the remainder of the year.
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●●

Change
●●

●●
●●

●●

The flow of the river has been even and regular since the Aswan Dam
was built.
Extremes giving rise to annual floods no longer occur.
Despite slight fluctuations, maximum discharge rarely exceeds
250 million cumecs.
The dam clearly controls river flow.
89
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Section 3 Global issues

Case study 2: the Damodar Valley, India

Hints & tips
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Figure 3.4 Map of the Damodar Valley, India
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Figure 3.5 Flood zones, India
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A typical examination
question might be:
‘Referring to a named
river basin that you have
studied, explain why there
was a need for river basin
management, referring to
factors such as climate,
landforms and
environmental problems.’
Depending on the basin
chosen, your answer may
refer to:
✓ the rainfall pattern,
especially periods of
low rainfall
✓ any seasonal droughts
✓ any navigation
problems due to
physical features of
the river valley
✓ the need for water
transfer to areas of
deficit
✓ the irrigation potential
and flood control
during high rain
seasons
✓ any hydroelectric
power potential and
the suitability of
underlying geology
(impermeable rock) for
water storage schemes
and dam construction.
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Figure 3.6 Climate graph of Panchet, India
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River basin management

Reasons for the need for the project

●●
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Rainfall in the Damodar Valley is seasonal.
At some points in the year there is an excess of water, for example
over 2000 mm in the months of June and July. This led to the need
for flood control.
Figure 3.5 shows that the Damodar river valley is in the area of India
that is prone to flooding.
However, there is very little rainfall between the months of December
and March, which causes drought. Since there is an excess of water in
the wet season, this could be stored and used in the dry months.
The Damodar River has many tributaries so there is a high drainage
density in the river valley, which increases the risk of flooding.
The amount of water in the river valley can be variable and
unpredictable; planning can help regulate the use and distribution of
the water available.
India’s population is rising so there is a need for a constant supply of
water for power, domestic use and industrial needs.
Increasing population means more demand for food supplies, so
farmers need a constant supply of water to irrigate their crops during
the dry season.
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Needs for constructing the dam
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The dam should have solid foundations to support the great weight
of the dam.
There should be impermeable rock below the reservoir to prevent
seepage and water loss.
There should be enough rainfall/water in the river basin to supply the
dams and associated reservoirs.
The catchment area should have a sufficient flow of water to fill reservoirs.
The dam should be built at the narrowest point across the river to
reduce the length of the dam.
There should be a large deep valley to flood behind the dam to allow a
reservoir to form.
If possible, the construction of dams should be avoided in earthquakeprone areas. The weight of the water stored in the dam can destabilise
the underlying strata and cause an earthquake.
The lower the temperature the better as this will reduce water loss
through evapotranspiration. However, the temperature graph for Panchet
(Figure 3.6) shows constantly high temperatures throughout the year,
leading to high evaporation rates. Monthly temperatures average around
27° C and are highest when rainfall is lowest.
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Quick test

?

What are the main physical and human features considered when choosing a
site for dams and reservoirs?
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