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Abstract

In this paper mapping is defined as the topography of features connected with the use of nuclear
energy within geographical regions. For this purpose, proportional maps were used. As the
generation of radioactive wastes, mainly the high level waste, from nuclear power plants is
closely linked to the production of electricity, the power capacity of nuclear power plants in the
country is directly proportional to the generation of this type of waste. Therefore, statistical
data on the number of reactor units, the total nuclear electricity generating capacity or the
nuclear share of electricity generation have been used in this paper in order to demonstrate the
suitability of the mapping technique for visualisation of some nuclear energy and radioactive
waste generation related indicators.

1. INTRODUCTION

As a follow up to the 1992 United Nation's Conference on Environment and
Development in Rio de Janiero, the IAEA was assigned the responsibility to develop indicators
of sustainable development for radioactive waste management. This has to be carried out in
accordance with Chapter 22 of Agenda 21 Safe and Environmentally Sound Management of
Radioactive Wastes [1] and according to the UN Work Programme on Indicators of Sustainable
Development [2]. For the safe and environmentally sound management of radioactive wastes
legal, administrative and technical measures and their implementation into waste management
systems are needed. The role of the radioactive waste management indicators, among others, is
to facilitate this process and assist in an evaluation of the functioning of these systems in
various aspects and levels, so that compliance with the IAEA principles of radioactive waste
management can be fulfilled [3]. Maps are considered the most effective technique for
representing spatial relationships among statistical data [4,5]. Until now, the mapping technique
has not been applied in the representation of nuclear related indicators. This paper is an attempt
to use this technique for the visualisation of some nuclear energy and radioactive waste related
indicators on the basis of available statistical data.

2. INDICATORS OF SUSTAINABLE DEVELOPMENT FOR RADIOACTIVE WASTE
MANAGEMENT

In the framework of the UN work programme, sustainable development indicators should
be developed in accordance with several criteria; they must, amongst other things, be
understandable, clear, simple and unambiguous. They should be derived from data that are
readily available at a reasonable cost/benefit ratio, adequately documented, of known quality
and updated at regular intervals [1].
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By the end of 1998, three sets of preliminary waste management indicators have been
proposed by the IAEA, namely 2 driving force, 2 state and 1 response indicators. These are:
DFI#1 Radioactive Waste Arisings, DFI#2 Radioactive Discharges, SI#1 Quantity of
Radioactive Waste for Disposal, SI#2 Quantity of Radioactive Waste for Disposal from Past
Practices, RI#1 Safe and Environmentally Sound Management of Radioactive Waste. Further
indicators are still under development. It was found that choosing proper units for expression of
these indicators from the viewpoint of development and sustainability is rather difficult.
Nevertheless, the respective units are for DFI#1 m3/a, DFI#2: Sv/a for an individual of the
critical group, SI#1 and SI#2 mVa, with breakdown among different waste categories. To the
RI#1 no unit or numerical value was assigned [6].

3. REPRESENTATION OF THE INDICATORS USING PROPORTIONAL MAPS

In this paper mapping is defined as the topography of features connected with the use of
nuclear energy (i.e., electricity and radioactive waste generation based indicators) of
geographical or geopolitical regions. For this purpose, proportional maps were used. As the
generation of radioactive wastes, mainly the high level waste, from nuclear power plants is
closely linked to the production of electricity, the power capacity of nuclear power plants in the
country is directly proportional to the generation of this type of waste. Therefore, statistical
data on the number of reactor units, total nuclear electricity generating capacity or nuclear share
of electricity generation have been used in this paper in order to demonstrate the suitability of
the mapping technique for visualisation of some of nuclear energy and radioactive waste
generation related indicators. In the proportional maps the relative position of the entities
concerned (viz. countries), is more or less natural, while their size (area) is proportional to the
extent of certain indicators (number of reactor units, total nuclear electricity generating
capacity or nuclear share of electricity generation, etc.). Thereby the relative weights of
countries are easily visualised and, assuming an implicit knowledge of the natural proportions,
significant deviations can readily be observed. By complementing two-dimensional maps with
suitable shading or colouring (or their combining), multidimensional representations of
indicators become possible.

4. CONCLUSIONS

Mapping appears to provide suitable tools for representing and analysing indicators
relating to the generation of electricity and radioactive wastes in the nuclear industry.
Especially, it may also help to define and characterise the relationship of metropolitan and
provincial areas to nuclear activities, including radioactive waste management.
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