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INTRODUCTION 
 
In the case of a nuclear accident in Europe the integral decision support 
System RODOS (Real-time On-line DecisiOn Support System for off-site 
emergency management) [1] supplies comprehensive information on the 
present and future radiological situation, and the consequences of measures 
to protect the population. 
 
For the application of RODOS in Austria a lot of data had to be adapted to 
national conditions. These data comprise mainly map information such as 
population distribution, rivers, roads, vegetation areas and production data 
of various food products. This work concentrates on the customization of the 
data for the food chain and dose module for terrestrial pathways (FDMT). 
Austria has been divided into three radioecological regions which account for 
the differences in climate and ingestion habits: Alpine region, foothills of the 
Alps and Pannonic region. These regions define areas with relative uniform 
radioecological conditions for which the same set of model parameters can be 
used. The main parameters comprise the growing periods of plants, harvesting 
times, feeding regimes for domestic animals and human consumption habits. 
 
In the past customized data for Austria were used for the model OECOSYS [2]. 
To obtain the magnitude of the data acquisition the work was performed in 
three steps: checking the completeness of the OECOSYS parameters, checking 
the timeliness of these parameters and estimating the effort to complete and 
update the data. Finally several data sets as the consumption habits and the 
phenological data were updated. To control the quality of this part of the 
customization a comparison calculation for dose rates was performed. 
 
It was necessary to distinguish between three classes of data: 

- data which could be taken unchanged (as leaf area indices, soil 
parameters, transfer factors) 

- data which should be changed (consumption habits, growing 
periods) 

- data which needed to be changed because they influence 
significantly the results. To find these data a sensitivity analysis 



was performed for the two parameters consumption habits and 
feeding habits. 

 
Some of the data are almost not available for Austria especially the regional 
feeding habits for domestic animals. A considerable amount of work was spent 
to get these data but only very selective data are available. In this first step 
of customization it was possible to adapt the main parameters. However still 
more research is needed to complete the data sets. 
DECISION SUPPORT SYSTEMS IN AUSTRIA 
 
During the last fifteen years two different codes have been used in Austria for 
support during accidents with radioactive releases: OECOSYS [2] and RODOS 
[1]. 
 
The simulation model OECOSYS is based on the radioecological model ECOSYS-
87 [3] which has been developed in Neuherberg by Müller and Pröhl. In the 
frame of contract with the former Federal Ministry of Health and Environment 
Protection the Austrian Research Centre Seibersdorf (today ARC Seibersdorf 
research) adapted the model parameters to Austrian conditions and installed 
the FORTRAN code on a VAX- computer in 1989. This model uses inputs as the 
integral of activity concentration in air and deposition on ground for each 
radioisotope and the amount of rainfall. By means of the interception on 
plants and the deposition on ground the transfer of the radioisotopes in 
different ecosystems and different feed-food chains can be simulated. Finally 
the course of the activity concentrations in foodstuff is calculated. Since the 
time of the installation of OECOSYS at the Austrian Research Centre 
Seibersdorf several adaptions and improvements of the model and the code 
have been performed [4]. The most important improvement was the use of an 
EXCEL version under Windows 95 which was updated in 2003. 
 
The original model ECOSYS-87 is based on one single radioecological region. 
Austria however has a rapid changing agricultural structure and very different 
climate regions. Therefore it was necessary to divide Austria into several 
regions. Due to the fact that important production dates are available on 
district level the 99 political districts in Austria became the basis for the 
regionalization of the Austrian territory. Austria has been divided into three 
radioecological regions: 
 

- Alpine region, 
- foothills of the Alps and 
- Pannonic region. 

 
These regions define areas with relative uniform radioecological conditions 
for which the same set of model parameters can be used 
 
In the 4th and 5th Framework Programs of the EC the integral decision support 
system RODOS (Real-time On-line DecisiOn Support system) was developed. It 
supplies comprehensive information on the present and future radiological 
situation, and the consequences of measures to protect the population. This 
system is capable to display important results (time integrated air 



concentration, dry and wet ground concentrations, individual doses for 
different population groups, potential areas with emergency activities, etc.) 
on geographical maps or in table form. In 2000 the Austrian Research Centre 
at Seibersdorf acquired and installed the system RODOS which was operated 
as a stand-alone version. Five years later a fully operable system was 
installed at the Ministry of Agriculture, Forestry, Environment and Water 
Management. For the application of RODOS in Austria a lot of data had to be 
adapted to national conditions. These data comprise mainly map information 
such as population distribution, rivers, roads, vegetation areas and 
production data of various food products. This work concentrates on the 
customization of the data for the food chain and dose module for terrestrial 
pathways (FDMT). This module is based again on the dynamic radioecological 
model ECOSYS-87. 
 
 
FOOD CHAIN DATA CUSTOMIZATION 
 
The customization of the food chain data was performed in three steps: 
 

- checking the completeness of the OECOSYS parameters, 
- checking the timeliness of these parameters 
- updating the data. 
 

1) Completeness 
 
The data for the FDMT module in RODOS are organized in ten different files: 
Dose, Food, Irripar, Plant, Feed, Foodproc, Danimal, Dfeed, Dfood, Dplant. For 
each radioecological region one set of data is necessary. The first five files 
are nuclide independent, the last five files however are nuclide dependent. To 
check the relation between known OECOSYS data and RODOS data and in 
consequence the completeness of the data a table was generated. The 
complete table contains more than 65.000 values. Most of the OECOSYS data 
could be used for the RODOS system. Only few data were missing in OECOSYS, 
mainly agricultural production habits and feeding diet for domestic animals. 
 
2) Timeliness 
 
The main attention concerning timeliness was given to food consumption data, 
feeding diet data for domestic animals, growing cycles and harvesting times of 
plants, and storage times of foodstuff. In addition a check on plausibleness 
was performed. As a result of this task it was possible to distinguish three 
different groups of data: 
 

- data which could be taken unchanged (as leaf area indices, soil 
parameters, transfer factors) 

- data which should be changed (consumption habits, growing 
periods) 

- data which needed to be changed because they influence 
significantly the results. These data were selected by means of a 
sensitivity analysis. 



 
Based on a reference emergency exercise two examples of the sensitivity 
analysis were performed. In the first example the influence of variable food 
consumption on the ingestion dose was investigated. The consumption of leafy 
vegetables was increased by 35 %, milk was reduced by 10 % and pork was 
increased by 15%. The result was that variations in the consumption of leafy 
vegetables have a significant impact on the ingestion dose, variations in the 
consumption of milk have a low impact on the ingestion dose, and variations in 
the consumption of pork are negligible. 
 
In the second sensitivity analysis the influence of variable feeding diet for 
animals on the ingestion dose was investigated. Five different feeding diets 
for the cow and the pig were used resulting in no significant change of the 
ingestion dose. Now it was possible to estimate the effort to complete and 
update the data. 
 
3) Update 
 
The actualization of food consumption data had main priority due to the fast 
changing food consumption habits. The actual data were taken from two 
different sources [5, 6]. Finally the phenological data were updated. These 
data were taken from a data compilation of 5042 values from 297 stations all 
over Austria [7]. 
 
It was not possible to actualize the regional feeding habits for domestic 
animals. A considerable amount of work was spent to get these data but only 
very selective data are available. More than ten scientific, veterinary and 
agricultural institutions have been contacted with very little success [8]. 
 
During this work it has been shown that collecting data for a reasonable food 
chain data customization can be a tremendous effort. In a first step it was 
possible to adapt only the main parameters. Still more research is needed to 
complete the data sets. 
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