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INTRODUCTION
The Chernobyl accident led to a widespread contamination of the environment in most
European countries. In Germany, like in all other countries, it took some time to evaluate the
radiological situation, time which is extremely valuable in the early phases of an accident
when decisions on countermeasures like sheltering, iodine prophylaxis or evacuation have to
be  taken. For a better emergency preparedness the “Integrated Information and Measurement
System” (IMIS) has been developed and established in Germany. In case of a widespread
contamination of the environment, the system will provide the decision makers with all
information necessary to evaluate the radiological situation and to decide on countermeasures.
Presently this system is upgraded due to the adoption of the European decision supporting
system RODOS and by the improvement of the national information exchange. For this
purpose the web based information system ELAN has been developed. The national systems
have to be integrated into the European and international communication systems. In this
presentation the IMIS system is briefly described and the new features and modules of the
system are discussed in greater detail.

IMIS
The original version of IMIS consists of different modules [1]:

� The decision support model system PARK (Programme for Estimation and Evaluation
the Radiological Consequences)

� Real-time measurement networks and monitoring programmes
� A central data base
� National communicating systems
� A catalogue of countermeasures.

When a release of radionuclides is expected or a radioactive cloud moves into the direction of
Germany, the German Meteorological Service (DWD) provides IMIS with trajectories to
indicate the areas which might be affected [Fig.3]. Based on assumptions on a standardised
source term, the DWD calculates the expected dispersion of radionuclides in the atmosphere.
The results of this calculation are used as input parameter for decision supporting system
PARK [2]. The PARK system provides best estimates of the contamination of the
environment and the dose to man nation-wide. The results are compared with pre-defined
reference levels to decide on countermeasures.



It is obvious that the prognostic results have a high degree of uncertainties in the early phase
when knowledge on the source term is limited. Therefore it is essential that measurements are
used to characterise the increase of the radioactivity level as soon as the cloud enters
Germany. For this purpose the Federal Office for Radiation Protection (BfS) runs a nation-
wide net of 2150 fixed installed detectors to measure the external gamma dose rate. The
German Meteorological Service provides IMIS with data on radionuclide concentration in air
during the passage of a cloud. This activity is measured on 40 nation-wide stations, which
operate automatically. The total �- and �-activity in air is measured at 12 BfS stations.

After the passage of the cloud, more than 50 different national laboratories start to measure
the quantity of the radioactivity on ground, in water, in foodstuff etc. The BfS operates 6
vehicles to analyse the quantity of radioactivity on the ground by in-situ measurement It is
supported by the German Border Police (Bundesgrenzschutz) can provide up to 6 helicopters
for aerogamma measurements.

All results are transferred to the IMIS Data Centre in Neuherberg, where they are compiled,
validated and summarised in graphs and tables for the decision makers. The measured data are
also used as input parameters for PARK to improve the prognosis permanently [1]. 

For the purpose of the international information exchange, the IMIS system is connected with
systems operated by neighbouring states, e.g., France, Switzerland or Netherlands, and also
with the EU and international organisations.

RESPONSIBILITIES
In Germany, the federal states are responsible for the emergency preparedness of nuclear
power stations installed in their territories. Consequently the states have installed monitoring
systems in the vicinity of nuclear power plants up to 10 or 25 km. Each state has its own
decision supporting system to calculate the expected contamination and doses in rather fine
resolution within this area.

The federal government is responsible for the emergency response in the case of  wide spread
contamination, affecting more than one state. Consequently the PARK system has a less fine
resolution than that of the states. For IMIS it is sufficient to calculate the mean contamination
and the dose to man for each of the 400 rural districts (Landkreise) which is the finest spatial
resolution unit in the PARK estimations.

It was recognised that an intermediate step of spatial resolution between PARK and the
decision support systems of the states would be highly appreciable to get better information
on the distribution  of the radionuclide activity in air and on ground in the wider vicinity of an
emitter. Therefore it was decided to integrate the decision making system RODOS for the
estimation of doses and contamination up to 80 km from the plant.



RODOS
RODOS has been developed by several European institutes in the framework of research
contracts by the European Community. Many states of the EU and East European countries
have adopted this system and are connected within a decision support network [3]. The
integration of RODOS into the IMIS needs some additional development which was carried
out by the Institute of Neutron- and Energy Physics of the Research Centre Karlsruhe.
 
PARK and RODOS are similar systems. Both systems are based on the radioecological model
ECOSYS, developed by the Research Centre for Environment and Health (GSF) [4]. The
main difference between them concerns the modelling of atmospheric dispersion. RODOS
uses a Gauss Puff Model while the German Meteorological Service provides PARK with
results of a particle model.

PRESENTATION OF THE RESULTS
It has to be recognised, that only a limited number of information is necessary for decision
making. Accordingly the following “Standard Information Requirement” has been defined in
IMIS.:

Dose estimation
� decision on sheltering are based on dose projections of the sum of the dose by external

radiation integrated over 7 days and the effective dose due to inhalation 
� decision on evacuation are based on projections of the effective dose integrated over

7days 
� decision on iodine prophylaxes are based on dose projections of the thyroid dose of

children and adults

Contamination
� General consideration of countermeasures in urban and agricultural environment are

based on maps on the Cs-137 and I-131 contamination on ground 
� Consideration of countermeasures for foodstuff are based on projections of the

contamination of leafy vegetables and milk with I-131 and Cs-137 which are presented
as maps.

The graphical presentations of the results must be easily understood for those involved in
decision making. In order to minimise misunderstanding and misinterpretation, the scaling
and the colouring of the graphs of the Standard Information Requirement have been
standardised.
 
Four colours from dark green to yellow signalise that the values are below and four colours
from orange to violet indicate that the values above the corresponding intervention or
reference levels. For sheltering the colour changes from yellow to orange when the dose limit
of 10 mSv is exceeded (Fig. 1),  for evacuation when 100mSv is exceeded. 



Scaling steps of a factor of 3 were chosen. Correspondingly the colour dark green indicates
that the values are more than a factor of about 30, light green more than a factor of about 10
and turquoise more than a factor of 3 below the correspondent limits. The colouring from
orange to violet follows the same steps above the limits.

The choice of the colours and the scaling indicate immediately which areas are severely
affected and where countermeasures are necessary. When the environmental contamination is
low, a green coloured map signalise that countermeasures have not to be taken into account.

COMMUNICATION
In the case of an accident it is important that decision makers at various places are
immediately and adequately informed. To avoid misunderstandings and controversial
recommendations, the decision aiding information has to be the same for all participants. To
achieve this goal in a timely fashion, the web based information system ELAN has been
developed [5].

The alternative use of fax messages has the disadvantage that the information can not be sent
to all participants at the same time. An intensive use of this information pathway may cause
delays. An additional aspect is that information provided by fax is difficult to structure.

The alternative use of e-mail would guarantees that all participants are informed at the same
time, but the information is difficult to structure, too.

For a better evaluation of the radiological situation, the BfS developed the electronic system
ELAN which offers the relevant information to all decision makers in a structured way (Fig.2
and 3). This system can be considered as an electronic organiser which is open for those who
are involved in the emergency management. The relevant information for decision making is
put into order with respect of thematic areas and time. The ELAN system has different
hierarchic user levels. Basically two kind of user can be distinguished: Both user groups are
allowed to “read” the information provided by the system but only one is allowed to provide,
“write”, information. 

Due to this electronic system decision makers at various organisations have access to the
same level of information at any time. The information is well structured. This give a decision
maker the opportunity to select rapidly the relevant information in well structured files. Every
two hours the information is archived in a special file system. 

Further developments of the information system will distinguish between urgent information
which has to be provided by the system to the user in an active way (“push” mode) and
information which have to be downloaded by the user (“pull” mode). This distinction has the
advantage that the push system will not be overloaded and that urgent information is
recognised immediately. Urgent information is e.g. the message that an accident has happened
or the accidental releases started.



The ELAN System was introduced in Germany during the JINEX 2000 exercise. Although
none of the participating groups was trained in the use of the system before the exercise, the
system was adopted immediately. The participants in the emergency centre in Bonn looked at
10000 pages in total during the exercise. This result indicate that the system is easy to
understand, easy to handle and valuable in case of an emergency.

FURTHER DEVELOPMENT
There are several topics to improve IMIS e.g. the calculations and measurements have to be
better integrated in RODOS. Generally, the early phase of an accident is of special interest
because decision on countermeasures have to be taken quickly. In the very late phase there is
enough time to consider countermeasures more carefully, e.g. in the frame of restoration.
Programmes for the late phase are developed in Europe which might be adopted in IMIS at a
later stage. It is of important to keep IMIS simple. Easy handling of the different modules is
the key for a successful adoption of the system in emergency situations. 
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Fig1: Scaling and colouring in the PARK System
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Fig. 2 :  Porposed Structure of ELAN
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Fig. 3: Front Page of ELAN
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