
Geophysical Research Abstracts
Vol. 13, EGU2011-6207-1, 2011
EGU General Assembly 2011
© Author(s) 2011

Uncertainty analysis for the characterisation of the discontinuity networks
Conny Zeeb (1), Paul D. Bons (2), Enrique Gomez-Rivas (2), Lena Stark (2), David Grabowski (2), and Philipp
Blum (1)
(1) Institute for Applied Geosciences, Karlsruhe Institute of Technology, Kaiserstraße 12, 76131 Karlsruhe, Germany
(conny.zeeb@gmx.de), (2) Department of Geosciences, Universität of Tübingen, Sigwartstraße 10, 72076 Tübingen, Germany
(paul.bons@uni-tuebingen.de)

A common method to evaluate the degree of fracturing in the subsurface is the sampling of fracture characteristics
at analogue outcrops or from well cores. These characteristics allow the generation of discrete discontinuity
networks (DDN), which are used to predict the transport through the considered fractured rock mass. Key
parameters for the generation of DDN are density (the number of discontinuities per unit area), length (e.g.
fractal dimension for power-law distribution) and orientations. The evaluation of density and length distributions
are however strongly influenced by sampling bias. Almost all discontinuity data are to some degree censored
and/or truncated. Censoring encompasses all effects that prevents the complete sampling of a discontinuity
length, for example discontinuities which might be eroded at the edge of an outcrop. If an outcrop includes
covered parts, due to vegetation or debris, the bias due to censoring is even higher. Truncation encompasses
resolution limitations, for example for remote sensing, and sensitivity problems of the applied method. Here we in-
vestigate how censoring and truncation, together with cover, influence statistical distributions of density and length.

Before investigating natural discontinuity systems we quantify the effects of sampling bias and cover using
2D artificial discontinuity networks with known input parameters. We compare the results by applying commonly
used sampling methods: 1) areal/window sampling, 2) scanline samplings, and 3) circular scanlines. Each method
is affected differently by sampling bias. The window sampling is mainly subjected to censoring effects, whereas
the scanline sampling is highly affected by truncation, since shorter discontinuities have a lower chance of
being intersected by the scanline in comparison to longer ones. This causes a systematic under-sampling of
shorter discontinuities. The circular scanline and window sampling is not subjected to sampling bias, since it
is a maximum likelihood estimator. However, it can only provide information on density, intensity and mean length.

First, percentages of biased discontinuities, either due to censoring or truncation, are determined for a spe-
cific sampled volume. Furthermore, the deviations of the estimates for the density or length distribution parameters
are calculated. This allows the assessment of the degree in uncertainty based on the percentage of sampling bias,
which can be evaluated during the sampling process. Thus, applying different sampling methods enables the
development of a guideline for the best performance of a specific sampling method. This guideline is then applied
to different natural discontinuity systems.


