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Abstract
Rurutu airport is located in the Australes archipelago in French Polynesia. As part of the monitoring of the runway's integrity, geophysical tests were conducted over most of the runway surface as well as on the surrounding natural terrain, particularly on the eastern side. The visual condition of the runway is good with few visible surface cracks. However, as with all such structures, potential disorders of the underlying ground could result in surface subsidence, which is currently being repaired by surface sealing. In order to identify longer-term risks and their potential origins, electrical conductivity maps and radar cross-sections were acquired on and around the runway.
The results indicate three distinct ranges of apparent electrical resistivity (DOI <2m) beneath the runway and slightly outside the landing zone to the east, interpreted as 1) the subgrade corresponding to weathered basalt bedrock and alluvial deposits, both of which have similar electrical resistivity values  (~20 Ohm.m), 2) a zone corresponding to the concrete used to repair the runway ends (> 400 Ohm.m), and 3) an intermediate part including the backfill material used for the base and subbase layers. This was confirmed by a series of radar profiles where attenuation zones were present at the same location as the low resistivities. A specific conductive anomaly appears to correspond to a paleochannel and seems coherent with the local geomorphology. This presumed paleochannel has also been imaged on a section with electrical resistivity tomography (ERT), which shows that this conductive zone extends well beyond a few meters in depth (>6m) without reaching a more resistant level. These results enable us to characterize the internal variability of the runway and to identify zones of vigilance with regard to the risk of infiltration and therefore of runway collapse. In the present case, the drainage contrasts due to ancient hydrographic networks have been identified and constitute the most important risks of long-term structural instability in such a very specific coastal geological context.
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