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According to the international project of KOLANET on the information providing of ecological problems
in the Barents Region, one of the main tasks is the elaboration of the information system of quick-response
on radiation accidents for the Kola Peninsula and the countries of the Northern Fennoscandia.
Alongside with the monitoring system, the conception of the information quick response system includes
prediction of radiation situation and possible consequences on the basis of mathematical models of several
scales: from the plant territory up to the Northern Europe region, with use of the GIS-technology.
As the first task of the above-mentioned project, a data base and a map (within the GIS ARC/INFO) of the
radiation risk objects has been created for the Kola Peninsula as well as for the Northern Russia. The data
base includes the characteristics of the nuclear power objects on the Northern Russia; information about
the ships with nuclear reactors, both civil and naval: the plants, working with nuclear fuel and materials;
data on nuclear explosions; burials and dumping of radioactive wastes; depositories of nuclear wastes and
materials.
One of the necessary problems, demanded the use of GIS-technology, is estimation of radioactive situation
at the Kola Peninsula and possible radioactive risk for the Barents Region on a basis of mathematical
models of various types.
Let us dwell on one of the important radiation risk objects at the Kola Peninsula : Kola Nuclear Power
Plant (KNPP). The atlas of electronic maps of possible zones of radioactive pollution and dozes of
radiation for the Kola region is presented in GIS ARC/INFO. It includes the modelling results of the
radiation situation after a hypothetical accident at KNPP for most dangerous for the region situations.
For above-mentioned problem, GIS was used only for presentation of the already calculated by the model
radiation characteristics. The problem of estimation of risk for the population after a radiation accident in
the region demands more active use of GIS in the whole volume: for preparation of input geographical
information for the model as well as for analysis of calculated fields. Currently, the work on estimation of
levels of radiation risk for the population from an accident on KNPP is carried out within the bounds of
the Russian-Norwegian programme of co-operation.

KOLANET international project

The problem of creation of the systems of radiation monitoring and quick response to great nuclear
accidents is an international problem. Especially, that concerns the Kola Peninsula and the
Scandinavian countries, because many nuclear and nuclear-energetic plants, depositories of radioactive
wastes are concentrated in the Murmansk region. Deterioration of radiation situation is explained by the
presence of nuclear test-ground at the islands of Novaya Zemlya.
At present several projects are elaborated according to these problems in Russia and Scandinavia. In
June 1992 the Kola Science Centre and DIGITAL equipment corporation prepared the joint KOLANET
project on realisation of the environmental information system of the Kola North. In November 1992 by
the initiative of the INEP, KSC and the Murmansk Committee on Nature Protection the co-ordinating
meeting with representatives of Ministries of environment of Sweden, Finland and Norway defined
plans of the project realisation by each side. According to the international project of KOLANET /4/ on
the information providing of ecological problems in the Barents Region, one of the main tasks is the
elaboration of the information system of quick-response on radiation accidents for the Kola Peninsula
and the countries of the Northern Fennoscandia.
The realisation of the system of quick response has been started on the example of the Kola NPP in the
nearest affected zone (50 km radius) within ASKRO KolaNPP. The development of the project of
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KOLANET according to IRIS/Russia Programme in collaboration with MinPriroda of RF and Dormer
company (Germany) is planed within the Barents region and will include the Murmansk and
Arkhangelsk regions, Karelia (Russia), Northern Lapland (Finland), Finnmark (Norway), Norbotten
(Sweden). It is expected to include the cities and institutions of the Northern Fennoscandia and Northern
Russia into the net of information centres of the system. For implementation of the network of

KOLANET Project the Digital equipment corporation has contributed 15 DEC stations 5 000/200,
which have been installed in the institutions - partners of the Project for INTERNET communication. In
March 1995 four-weeks training courses for users took place in Svanhovd (Norway), and in June 1995
workshop meeting of all partners were held in Apatity(Russia) for creating further steps on the project
implementation.
Alongside with the monitoring system, the conception of this information system includes prediction of
radiation situation and possible consequences on the basis of mathematical models of several scales:
from the plant territory up to the Northern Europe region, with use of the GIS-technology (Figure 1).
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Figure LScheme of information system of modelling with use of GIS technology

GIS- Data bases on objects of radiation risk and state of Russian Arctic

Most of all data of regional environmental IS have geographical shape of presentation, so the GIS-
technology allows to raise level of Data Base organization and simplify work with it. More
perspective direction in the institute is use of GIS in the process of mathematical modelling of
environment.
As the first task of the above-mentioned project, a data base and maps (within the GIS ARC/INFO) of
the radiation risk objects and contemporary radiation situation has been created for the Kola Peninsula
as well as for the Northern Russia (Figure 2).
The data base includes the characteristics of the nuclear power objects on die Northern Russia;
information about the ships with nuclear reactors, both civil and naval; the plants, working with
nuclear fuel and materials; data on nuclear explosions; burials and dumping of radioactive wastes;
depositories of nuclear wastes and materials.
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Figure 2. Units of radioactive risk of Russian Euro-Arctic region

Modelling of possible radiation consequences

One of the necessary problems, demanded the use of GIS-technology, is estimation of radioactive
situation at the Kola Peninsula and possible radioactive risk for the Barents Region on a basis of
mathematical models of various types.
The developing and adaptation to the regional conditions are carried out for the models of various
levels: from local (~ lkm) to regional (- 1000km).
• The numerical 3-D model of atmosphere dynamics and dispersion of radioactive pollution after a

hypothetical accident over complex topography for the nearest zone to the Kola NPP151, elaborated
by the Institute of Northern Ecological Problems of the Kola Science Centre in collaboration with
the Computer Centre of Siberian Division of the Russian Science Academy. This model has been
included in the new state normative methods of calculation of radiation pollution of
INTERATOMENERGO 12/ as expert model of third level. Testing of this model was perform using
the data from the Chernobyl accident and for the Kola NPPs.

• For meso-scale the model of atmosphere dynamics within the framework of the PHOENICS
software is being done by National Defence Research Establishment, FOA, Umea, Sweden in
collaboration lil.

• For regional scale of Northern Fennoscandia the model of Draxler 19/ is used and
MATHEW/ADPIC models are adapted jointly by FOA and Lawrence Livermore national
laboratory (USA) 111.

• For analysis of risk levels and possible consequences of radiation accidents for the population, the
model MACCS (USA) 161 will be used. Research using this model was started by the Norwegian
Institute of Energotechnics and INEP for Norway and the Kola Peninsula.

Let us dwell on one of important radiation risk objects at the Kola Peninsula : Kola Nuclear Power
Plant (KNPP). Let us calculate radiation situation for nearest to KNPP cities: Polyarnye Zori, Apatity,
Kirovsk til. Because KNPP is situated in a complex topography, let us calculate velocity fields and
turbulence by a mesoscale 3D model 15/ and take into consideration real surface relief for most
dangerous (for these cities) meteo- conditions . The Figure 3 presents results of radiation dose
calculation in ARC/INFO.
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Figure 3. GIS presentation of the calculation of consequences of hypothetical
accident at KolaNPP for Apatity and Kirovsk towns. Personal radiation dose for
thyroid gland, 10 '2 Sv.

Use of spatial numerical 3D model allowed to estimate influence of the topography on dynamics of
radiation emission dispersion, expressed by inhomogeneity of pollution of surface water and soil by
radionuclides and presence of peaks of heightened activity in Kirovsk and Apatity area .
The atlas of electronic maps of possible zones of radioactive pollution and dozes of radiation for the
Kola region is presented in GIS ARC/INFO.
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