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Abstract 
In this paper we present the  project entitled “Water-bearing characterization with integrated 
methods (CAMI)”, supported by European community (LIFE). The project gives a 
contribution to the realization of the 2000/60/CE, using a integrated method to characterize 
the hydrographical district and to analyse the environmental impact of the human activities 
and their sustainability. A pilot project will be tested in order to divide all the UE in 
hydrographical basins and to let operate all the communitarian programs for the 
hydrographical basins management, such as: protection, improvement, restoration, 
sustainability, optimisation of water exploitation without inducing bad environmental, 
economical and social effects. The site test is located in an area defined by the Tagliamento, 
Cellina.-Meduna and Livenza river (North-East of Italy). During the last winter, we acquired 
three 2D seismic lines with the main purpose to determine a preliminary subsurface geometry 
and the seismic response to planning the 3D survey. In this paper, we present the preliminary 
results of the seismic analysis. 

 

Introduction 
The management and distribution of the waters has been recently interested by drastic 
changes. These changes has been driven by three main factors: the increase of the population, 
the pollution and the climatic changes. To improve the management and distribution of the 
waters, it is of primary importance to combine an innovative know-how with a good 
knowledge of the natural resources of the investigated area. An innovative know-how (i.e. 
geochemical and geophysical methods) is fundamental in order to obtain the most reliable 
understanding of the sub-soil. A good knowledge of the natural resources, on the other hand, 
is important in order to be able to set up a successful management of the territory.  

In this framework, the EU project, entitled “Water-bearing characterization with integrated 
methods (CAMI)”, aims at setting up a methodology which address the requirements imposed 
by the management and distribution of the waters nowadays in a more innovative and 
sustainable way. This will be carried out by both utilizing methodologies already-in-use in 
this field and developing innovative ones. The CAMI is intended to consider alternative 
aspects, as a correct use of the territory, the control of watercourse, the control of the pollution 
by a continuous and/or occasional monitoring, to properly develop a model for better 
understanding the transport mechanism. The characterization of the hydrographical district 
(i.e. origin, through the isotopic geochemics, correct exploitation, vulnerability, qualitative 
and quantitative detection of contaminants) will be combined with the results of previous 
studies in this field. Consequently, it will be constructed a  model to quantify the effect of the 
climatic changes on the amount of the water resource, its different scale usage (local and 
basin) and the development of a model to study the transport mechanism. 
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The aim of the CAMI is to apply an innovative methodology in order to obtain a wide data set 
of integrated geophysical and geochemistral methodologies to allow: (1) the planning of the 
amounts of water resources to be assigned to different uses (civil, agricultural, industrial), (2) 
the impact evaluation on water resources of new industrial and civil settlements, (3) the 
quantification of underground waters and (4) the research in water ecosystems. The 
methodology proposed within CAMI will be initially developed in a pilot area (Veneto - 
Friuli Venezia-Giulia in the North-East of Italy). Afterwards, the adopted methodology will 
be promulgate to allow the national and international managers of water-resources to use a 
completed and tested integrated procedure. The project is expected to provide a detailed 
analysis of the costs of each of the proposed procedure and its benefit/cost relationship. This 
is crucial to plan future applications of water-bearing analyses in the UE territory. 

 

Seismic data acquisition 
In the investigated area, there are two main targets: (1) one is very shallow (about 30 m) and 
needs high frequency seismic source, and (2) the second one is located at about 300 m and 
relative low frequency seismic source is necessary. So, to define the best acquisition 
parameters, we used seismic modeling. The initial geological model was build up by using 
several shallow stratigraphic wells and information extracted by seismic data available in the 
study area (Nicolich et al., 2004). Synthetic seismograms were created by using commercial 
software (Tesseral) to choose the best receiver interval and the minimum and maximum offset 
necessary to illuminate the targets. The preliminary field tests were also performed to define 
the best sweep of the vibroseis and to analyze the ground roll and the environmental noise, 
particularly strong in a 2D line (called CH-01S-05, see Figure 1), located nearby a main road. 
To improve the signal/noise ratio, we decided to shoot in each point two times and we stacked 
them during the processing phase. 

After this first test, we acquired three 2D seismic lines as shown in Figure 1; the design of the 
lines was influenced by the presence of human buildings and cultivated fields. We used 
Summit acquisition system, with a minimum of 260 active channels. The receiver and shot 
intervals were respectively 5 m and 10 m, giving a common depth point every 2.5 m. The 
sweep used for the acquisition was 10-150 Hz. An asymmetrical configuration was used with 

 

 
 

Figure 1. Location map of the 2D seismic lines. 
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a minimum-maximum offset equal to 300 m and 1000 m respectively left and right of the 
shot. The registration length was 3 s to receive the reflection from the basement and the 
sampling interval was 1 ms. 

 

Processing of seismic data 
In general, the quality of the raw data was satisfactory, even if the ground roll was strongly 
evident (see Figure 2). The reflections were very evident from 0.1 s to about 1.1 s, while the 
refraction events were not always detectable because of velocity inversion caused by the 
alternance of satured and unsatured layers. So, the processing was focalized to remove this 
undesirable event and to increase the signal/noise ratio. In this paper, we show the results 
obtained in the line CH-02S-05. 

First of all, we stacked the shots acquired in the same position to avoid the noise caused by 
the random noise. Then, we removed the noisy traces and muted part of the shots in which the 
noise was persistent. In this way, we increased the signal/noise ratio. 

The investigated area is very flat, and for this reason it was only necessary to evaluate the 
residual statics by using the surface consistent algorithm, to avoid the velocity variations in 
the near surface. 

The f-x deconvolution was applied to increase the lateral continuity of the signal; An example 
before and after this step is shown in Figure 2. To attenuate the ground roll, we used a 
trimmed mean dynamic dip filter (Yilmaz, 2001) in the shot domain.  

The stacked section is shown in Figure 3, in which the stratigraphic well is include for 
comparison. The section indicates many reflections quite flats that can be correlated with the 
well data. 

 

Results and discussions 
The stacked section underlines the presence of several flat horizons that can be correlated 
with the stratigraphic wells acquired in the study area. As shown in Figure 3, the two targets 
are well recognizable in the seismic section. As expected, the top of the aquifers (at about 
0.06 s and 0.23 s) reveal a strong amplitude related to the compressional velocity inversion  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: A shot before (left) and after (right) the f-x deconvolution (line CH-02S-05). 
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with a good lateral continuity. Unfortunately, the available wells are shallow and the 
basements was not sampled. The data underlines the presence of a strong reflector at about 0.5 
s, that probably is an intermediate layer. Moreover, the reflection observed at about 1 s is in 
agreement with the depth of the basement proposed by other authors (Nicolich et al., 2004). 

The observed amplitudes confirm the next planned step consisting in S-wave acquisition by 
using the vibroseis and in advanced seismic processing, such as amplitude versus offset 
analysis to define with high accuracy the elastic parameters of the aquifers. 

In conclusion, the satisfactory results obtained in the first 2D acquisition confirmed the 
goodness of the procedure used (1) to define the acquisition parameters, in particular the 
seismic source, and (2) to detect the two main targets, both with high resolutions, even if 
required source frequency content was different. 

 

 
 

Figure 3. Stacked section of line CH-02S-05. The stratigraphy observed in the borehole is 
also included. 
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