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Summary

Catchment systems discussed in this article refer to water resource development projects
within a given drainage area (catchment) which should preferably be developed,
managed and operated on a systems basis for optimal utilization of the resource. The
modern approach is the application of integrated water resources management in such
systems. Many catchments are shared with other countries and international water law
is an important aspect in this regard. The article provides information on the extent of
international river basins which number 267, include 140 countries, and make up some
48% of the world’s total land area. International water law is described as applicable to
such catchment systems.

Many examples exist worldwide of catchment systems which include augmentation by
means of inter-basin water transfers. Broad guidelines are provided for the consideration
and implementation of such transfers.

Institutional aspects can be complex and several models are provided in the article
which are applicable to catchment systems.

The management of catchment systems requires sophisticated computer simulation
models in order to achieve optimal results for both water quantity and quality.

1. Introduction
The development of water resources in a river system is normally an incremental

process and starts with a single reservoir on the mainstream or tributaries. As the
demand for water increases, so does the number of water projects until a complex
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system of mutually-dependent projects is realized. Such systems can no longer be
operated on the basis of independence and sophisticated analytic tools are required for
this purpose. Water shortages often require the import of water from other river
systems (inter-basin transfers) which imply a plethora of environmental, legal, political
and institutional issues.

Many river systems are of an international nature and affect two or more countries
which require consideration and application of the principles of international water law
when developing and managing such systems. Institutional issues are important in the
management of complex river systems and such institutions take on many different
forms.

Social, environmental and economic factors are of importance in integrated water
resources management as detailed in the publication by the Global Water Partnership
(2000).

The topics mentioned above are addressed in this article.
2. Catchments

A catchment may be defined as “an area determined by the geographic limits of a
system of interconnected waters, the surface waters of which normally share a common
terminus.” The common terminus may be either the sea where the lower end is an
estuary with its river — sea interface or an inland terminus such as the Aral Sea in
Central Asia or the Okavango Swamp in Botswana, Southern Africa.

Other terminology which is used is catchment area, drainage basin, watercourse
(normally takes both surface and groundwater into account). Reference should be
made to the Berlin Rules of the International Law Association (2004) for a discussion of
terminology.

A catchment system as used in this article is “the system of water resource projects
within a catchment and which may include water transfers from other catchments”.

2.1 International rivers

The International Commission on Large Dams (ICOLD 2006) recently completed a
publication on the topic of Shared Rivers: Principles and Practices. The report contains
a detailed tabulation of international rivers (also called shared rivers, shared
watercourses, transboundary rivers, etc) and their characteristics.

The number and drainage areas of the international shared river basins of the world are
given in Table 1. Figure 1 gives an overall global depiction of the distribution of
international river basins.

The size of the shared river basins ranges from a few hundred square kilometers to

almost 6 million km?. The size of the drainage basin (catchment area) is not necessarily
the most important indicator and the importance of the water resource will be the
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controlling parameter. The international river basins are shared between two and up to

17 countries for a river such as the Danube. Generally the larger the number of basin

states, the greater the complexity of the joint management of such a shared resource.

Continent Number Number of Drainage Percentage
of shared countries area of total area
rivers km? %

Africa 62 46 18 364 704 60.6%
Asia and Middle East 55 31 17 009 095 38.2%
Europe 72 40 6 031 098 60.6%
North America 18 3 8 428 783 34.8%
South and Central America 60 22 10 876 145 61.1%
TOTAL 267 1421 60 709 825 47.9%

! Two countries are duplicated in two Regions
Table 1: International Shared Rivers of the World

It can therefore be concluded that international shared rivers are a significant proportion
(47.9%) of the world’s total land area and impact on many countries of the world.

Figure 1: Global distribution of international river basins
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