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Fig. 2. Complete system structure

A laptop cumputer with a LabVIEW application developed [7] controls 
all the subsystems and stores IR signal and image data, also treats 
and processes the data applying a detection algorithm that uses an 
adaptative threshold to improve results. Finally a remote server ap-
plication permits control the system and visualizes the experiments 
through Internet.

Results
Six successful experiments have been done up to the present and 
processed data is being analyzed by the biologists. These investiga-
tors are fi nding enlightening results of the emergence activity bio-
rhythms of the Nephrops Norvegicus useful for their research and will 
be published in a near future. The fi rst conclusions during the fi rst 
analysis are that activity is noticeably nocturnal and the same behav-
ior is repeated day after day following a pattern.

Conclusions
A distributed system has been developed, this design off ers great 
fl exibility and is easily expandable; it is enough repeating the subsys-
tems necessary and connects them to the central computer throught 
USB ports. Two were the interfaces that adjusted to this design: USB 
and Ethernet, we implemented with the fi rst one because gave more 

versatility and using the bus power lines avoid external power supply 
for each device.

Multiple cameras image acquisition is not supported by the software 
driver NI-IMAQ for USB Cameras for LabVIEW. This problem we have 
solved with Matlab and the image acquisition toolbox. Since is possi-
ble to call Matlab scripts from LabVIEW we have integrated all the in-
terface, system acquistion control and data treatment in LabVIEW. At 
the moment only the images are stored, we are working for a vision 
alogrithm and a subtract of equidistant images are giving hopeful re-
sults and will permit to contrast and complement the results already 
obtained with infrared barriers.

Is important to indicate that the system can be used in other biologi-
cal experiments solving and off ering a nonexistent technology in the 
market.
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One of the main objectives of Operational Oceanography is to ob-
tain organised and long-term routine measurements of the seas, 
oceans and atmosphere, and provide their rapid interpretation and 
dissemination [1] [2] [3]. Variables such as marine currents, sea tem-
perature and salinity, wave height and period, wind stress, heat fl uxes 
between atmosphere and ocean are fundamental to get an accurate 
description of the marine and atmospheric environment, and there-
fore, bring an effi  cient Operational Oceanography System on stream. 
This information can be obtained by means of appropriate instru-
mentation, which must be of an accurate and robust quality and this 
requires routine maintenance tasks.

The oceano-meteorological instrumentation network in the Basque 
Country region (Fig.1) consists of: 1) six coastal oceano-meteorologi-
cal stations located at Bilbao, Bermeo, Ondarroa, Getaria, Pasaia, and 
Hondarribia; 2) two off shore buoys (Wavescan), moored off  Matxitx-
ako and off  Donostia, at 550 m and 450 m water depth, respectively, 
which provide real time data of the main oceanic and meteorological 

variables at fi xed points, giving reference information for the Basque 
coastal and oceanic regions (http://www.azti.es; http://www.euska-
lmet.net ). 
This study has been focused on data from the pilot coastal station, set 
up in 2001 in front of the entrance to the harbour of Pasaia (Fig.1). The 
location selected for the station is a light post which is mounted on a 
rigid structure attached to the seabed at 25m water depth. Six years 
time series of meteorological parameters, water temperature and cur-
rents over the water column have been processed with specifi c tools 
of quality control, statistics and components analysis. In particular, 
local patterns of currents have been described by studying the corre-
lation between wind and surface currents. The information obtained 
from surface tracking with a bottom mounted current profi ler can be 
very useful for modelling satisfactory wind driven circulation. 
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 Figure 1: Study area with coastal and off shore stations of the 
Basque Meteorological Agency network.

For the corresponding instrumentation, this work included intercom-
parison between the bottom mounted ADCP Aanderaa DCM12 of 
the Pasaia station and a RDI WH600. Both were used for water profi l-
ing and surface tracking. 

Moreover, the littoral patterns measured in Pasaia station have been 
compared to off shore patterns observed with the recently moored 
buoy off shore Donostia (from January 2007). The understanding of 
coastal particularities can be a key point for improving hydrodynamic 
modelling [4] [5]. In that context, the observing system will be imple-

mented in 2008 with the addition of a high frequency radar system, 
which will provide information of current fi eld, with a resolution of 
6 km.
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1. Introduction
The use of Synthetic Aperture Radar (SAR) to investigate the ocean 
surface provides a wealth of useful information. Here we will discuss 
some recent fractal and multifractal techniques used to identify oil 
spills and the dynamic state of the sea regarding turbulent diff usion. 
The main objectives is to be able to parametrize mixing at the Rossby 
Deformation Radius and aid in the pollutant dispersion prediction, 
both in emergency accidental releases and on a day to day opera-
tional basis. Results aim to identify diff erent SAR signatures and at the 
same time provide calibrations for the diff erent local confi gurations 
that allow to predict the behaviour of diff erent tracers and tensio-
actives in the sea surface diff used by means of a Generalized Rich-
ardson’s Law [1-3]. The diff usion of oil spills and slicks in the ocean   
(Figure 1) have been also investigated using the same multifractal 
techniques developed by  [1, 3]. Diff erent cases are studied analyzing 
mixedness, and multifractality [2].

2. Results and Discussion 
Experimental and Geophysical observations are investigated with 
multiscale fractal techniques in order to extract relevant informa-
tion on the spectral characteristics of mixing and diff usive events. 
Both density and tracer marked oil spills and slicks are investigated 
in detail using third order structure function analysis that indicates 
strong inverse cascades towards the large scales producing spectral 
variations [4]. The diff erent local mixing processes are compared by 
mapping their diff erent multifractal scaling. Several uses of this new 
technique are proposed [5-8] taking advantage of Zipf’s Law, both 
for anthropogenic oil spills and other features, it is possible to predict 
the likely probability of oil spill accidents of diff erent sizes, as well as 
the local eddy characteristics that strongly infl uence the turbulent 
horizontal diff usivity, K(x,y).

            (a)

         (b)
Figure 1. Example of an oil spill aff ected by a local vortex south of 
Barcelona.
        a) SAR ENVISAT frame.
        b) detail at higher resolution

Both numerical simulations [4] and laboratory experiments confi rm 
the conditions for hyperdiff usion ( D 2  = c t n(f,N) with n(f,N) > 3  ) to 
exist, as well as the trapping associated with coherent structures and 
vortices in the ocean, which are well detected under the Weilburn 
distribution of prevailing winds in the NW Mediterranean Sea..
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