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Fatima Assa'dTayb

Abstract

In this study, we have attempted to demonstrate some of the advantages
of integrating information from different data sets. 1D, 2D and 3D
resistivity imaging using ABEM Lund Imaging System in addition to
GIS were implemented to delineate the extent of landfill materials
(domestic wastes) in Al-Kut Mosque in WassitGovernorate.

Field work investigations were carried out from11/4/2014to
5/3/2014. The study area occupies an area of about 7600 m?. 2D survey
was carried along 36 spreads with total length 3304 m, 10 spreads for
IP (with totallength 80 m) and 14 VES points (with max length 200m).
Maximum depth of penetration was between 8 to 34 m. In the field,
combined resistivity and IP data were collected as 2D geoelectrical
imaging. The work was carried out using the geometry of Wenner-
Schlumberger array and global positioning system (GPS) to ascertain
the image of the subsurface and the position at the earth surface.The
3D image consists of 26 parallel lines. The inverted modelswere
plotted as vertical sections and 3D visualizations of thedistribution of
resistivity and chargeability of the ground. 3D electrical resistivity
images reflect a clearer picture for resistivity distribution which gives
16 different depth slices. Also 16- 3D maps were created using Arc
GIS software which has been correlated with 3D images obtained from
RES3DINV software.

According to resistivity and thickness values from deep VES
confirmed by boreholes, 3-4 main geoelectric zones have been
recognized. The quantitative interpretation of 1D, 2D, 3D and ArcGIS
data reflects the variation in the lithology of the study area in both

vertical and horizontal directions. The true resistivity sections are
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obviously shown a decrease in resistivity values with depth, and they
give a primary picture about the distribution of deposits which is mainly
silty clay-clayey silt to thin clayey sand.N values are between 12 and 24
at depths 2.5-8m respectively reaching N>30 after the later depth to the
end of boring. Liquidity index values are less than one, so the
consistency of the soil is in a semi-solid or solid state, while other
values indicate that the soil is in a plastic state. From comparing
interpretation results of 2D imaging and VES techniques, it is found that
2D imaging technique is better than VES technique in delineating
landfill areas at the surveyed region. 3D imaging technique is the best to
view the subsurface because it can define the problem in clear image
than the other techniques such as 2D imaging and VES.

The 2D and 3D imaging sections showed a good agreement with
the drilling data. Good confirmation between resistivity and
chargeability is shown where high chargeability associated with low
resistivity which is interpreted as clayey soil. It is noticed that the low
resistivity does not always correlate with chargeability increase. The
dominant feature in the models is the resistive zone coinciding with the
estimated location of the landfilllayer. Output results from different
datasets (1D, 2D, 3D ERI and ArcGIS Software) have been used by
giving landfill resistivity between 20 tomore than 500 ohm.m with

depth ranges from 1-8m.
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