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The Kyoto Agreement demands that all signatory countries have an inventory of their carbon stock, plus possible
future changes to this store. This is particularly important for Ireland, where some 16% of the surface is covered by
peat bog. Estimates of soil carbon stores are a key component of the required annual returns made by the Irish and
UK governments to the Intergovernmental Panel on Climate Change. Saturated peat attenuates gamma-radiation
from underlying rocks. This effect can be used to estimate the thickness of peat, within certain limits. This project
examines this relationship between peat depth and gamma-radiation using airborne geophysical data generated
by the Tellus Survey and newly acquired data collected as part of the EU-funded Tellus Border project, together
encompassing Northern Ireland and the border area of the Republic of Ireland. Selected peat bog sites are used
to ground truth and evaluate the use of airborne geophysical (radiometric and electromagnetic) data and validate
modelled estimates of soil carbon, peat volume and depth to bedrock. Data from two test line sites are presented:
one in Bundoran, County Donegal and a second line in Sliabh Beagh, County Monaghan. The plane flew over
these areas at different times of the year and at a series of different elevations allowing the data to be assessed
temporally with different soil/peat saturation levels. On the ground these flight test lines cover varying surface land
use zones allowing future extrapolation of data from the sites. This research applies spatial statistical techniques,
including uncertainty estimation in geostatistical prediction and simulation, to investigate and model the use of
airborne geophysical data to examine the relationship between reduced radioactivity and peat depth. Ground
truthing at test line locations and selected peat bog sites involves use of ground penetrating radar, terrestrial
LiDAR, peat depth probing, magnetometry, resistivity, handheld gamma-ray spectrometry, moisture content and
rainfall monitoring combined with a real-time Differential Global Positioning System (DGPS) to monitor temporal
and spatial variability of bog elevations. This research will assist in determining the accuracy and limitations
of modelling soil carbon and changes in peat stocks by investigating the attenuation of gamma-radiation from
underlying rocks.
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