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Basically all the fallout Cs-137 in Iceland came from the atmospheric nuelear weapons tests in the
late fifties and early sixties, the addition from the accident in the Chernobyl Nuclear Power Plant
was relatively very small. Measurements of fallout from nuclear weapons tests started in Iceland
over 40 years ago and samples of soil, vegetation and agricultural products have been collected
from various places and measured during this period. Considerable variability has been seen in the
results, even between places close to each other. This is understandable due to the mountainous
terrain, changing strong winds and high levels of precipitation. This variability has been especially
noticeable in the case of soil samples. The important role of uncultivated rangelands in Icelandic
agriculture (e.g. for sheep farming) makes it necessary to estimate deposition for many remote
areas. It has thus proven difficult to get a good overview of the distribution of the deposition and its
subsequent transfer into agricultural products.

Over a year ago an attempt was made to assess the distribution of Cs-137 fallout in Iceland. The
approach is based on a model predicting deposition using precipitation data, in a similar manner as
that used previously within the Arctic Monitoring and Assessment Programme (AMAP) (Wright et
al. 1999). One station close to Reykjavik (Rjåpnahæå3, code in this paper: RJU) has a time series of
Cs-137 deposition data and precipitation data from 1960 onwards. The AMAP deposition model
was calibrated for Iceland by using deposition and precipitation data from this station.
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Figure 1. Precipitation rate and concentration of Cs-137 in precipitation at Rjipnahæå (RJU)
station. (Concentration levels refer to time of sampling).

Using these data and decay correcting the Cs-137 activity to last quarter of 1999 gave an estimate of
1.8 kBq/m2 for each 1000 mm annual rainfall. A map showing predicted deposition was produced
(Figure 2), what remained was to test the prediction against actual measurements.

A follow-up study was begun in the summer of 2000 aiming at obtaining a better overview of the
Cs-137 deposition in Iceland and then to study systematically the behaviour of radiocaesium in
different soil types, since the young and voIcanic soils in Iceland are in many ways untypical
compared to soils elsewhere. The preliminary results of the soil study are presented in a separate
paper by Magnus Å Sigurgeirsson et al, "Radiocaesium (Cs-137) fallout in Iceland and its
behaviour in Arctic volcanic soils".

Improvements were made to the soil sampling procedure. The choice of procedure is critical in an
uneven terrain as found in Iceland. A new procedure was adapted, involving taking 20 cores for
each sample. A description of the procedure adapted can be found in Isaksson (2000).
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Figure 2. Map of predicted curnulative deposition of Cs-137 from atmospheric nuelear weapons
testing. dccay correctedI tCo last quarter of 1999. Also shown are tlhe 16 sites where soil samples
wvere colleeted in autumn 2000.

Strong winds and uneven Iandscape help to create a very uneven precipitation pattern in Iceland.
Accurate precipitation estlimates were essential in order to be able to test thle model through
coileeting soil sarmples and com1paring predictions with measuremnents. In order to get as good
precipitation data as possible- sampling was now undertaken close to meteorological stations where
precipitation data were available from the sixties. Samples were colIected from 16 such sites during
the autumn of 2000. Thie sites were selected so that they would span a range of precipitation rates as
well as representing difterenm areas and soil types. The distribufion of sites can be seen on the map
of predicted deposition, in fioure 2. The resuilts of the comparison of model predictions and actual
measuren-ments are shown in Figure 3.
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Figure 3. Cs-137 deposition at 16 sites close to meteorological stations, predicted values based on
precipitation data and measured values. The annual precipitation is also shown, both as 8 year
average (1960-1967) and as a weighted average with each month having weight corresponding to
the concentration of Cs-137 observed in rainwater.

The correlation between measured and predicted values for Cs-137 deposition was very good for al]
places except one, Nautabu farm (NAU). The discrepancy may be due to difficulties with
meteorological measurements at that site as well as some uncertainty about the previous use of the
site, which is a hayfield close to the farmyard at Nautabui. The graph shows little difference whether
a simple average is used for the years 1960-1967 or a weighted average (using the Cs-137
concentration in rainwater as a weighing factor). If the 30 year average was used, then a s]ight
difference could be seen for some of the sites.

In the AMAP study data were analysed for 50 samples from Greenland, Norway and Russia from
the period 1961-1985. A line through (0,0) was fitted to the data set using least squares regression.
A r value of 0.51 was obtained (Wright et al. 1999).

The study presented here gives a corresponding r2 value of 0,95 and if the station NAU is removed
the r2 increases to 0,97. It should be borne in mind that it is easier to obtain good correlation for
sites close to meteorological stations where precipitation has been measured in a consistent manner
and soil samples taken by the same team over a very short period of time, which are subsequently
processed and measured in the same manner.

The results show that very good estimates of Cs-137 deposition can be obtained, provided good
precipitation data are available. The study is continuing. More soil samples will be collected. Work
on a more detailed precipitation map of Iceland is in progress. When that will be ready it will be
used for making a new deposition map.
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Further analysis involves the use of the deposition map in a GIS system, combining it with a soil
type map and the results of analysis of Cs-137 availability in different soil types. Those results are
then being combined with a vegetation map in order to investigate the correlation of predicted
concentration in vegetation in different areas to measured concentration in agricultural products
there.

The study is carried out in co-operation between the Icelandic Radiation Protection Institute, the
Agricultural Research Institute and the Icelandic Meteorological Office. This study is a part of the
NKS/BOK-2 project and has received support from the NKS through the project.
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