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Urban water bodies take part in the environmental quality of the cities. They regulate heat, contribute to the beauty
of landscape and give some space for leisure activities (aquatic sports, swimming). As they are often artificial
they are only a few meters deep. It confers them some specific properties. Indeed, they are particularly sensitive
to global environmental changes, including climate change, eutrophication and contamination by micro-pollutants
due to the urbanization of the watershed. Monitoring their quality has become a major challenge for urban areas.
The need for a tool for predicting short-term proliferation of potentially toxic phytoplankton therefore arises.

In lakes, the behavior of biological and physical (temperature) fields is mainly driven by the turbulence
regime in the water. Turbulence is highly non linear, nonstationary and intermittent. This is why statistical tools are
needed to characterize the evolution of the fields. The knowledge of the probability distribution of all the statistical
moments of a given field is necessary to fully characterize it. This possibility is offered by the multifractal analysis
based on the assumption of scale invariance.

To investigate the effect of space-time variability of temperature, chlorophyll and dissolved oxygen on the
cyanobacteria proliferation in the urban lake of Creteil (France), a spectral analysis is first performed on each time
series (or on subsamples) to have an overall estimate of their scaling behaviors. Then a multifractal analysis (Trace
Moment, Double Trace Moment) estimates the statistical moments of different orders. This analysis is adapted to
the specific properties of the studied time series, i. e. the presence of large scale gradients. The nonlinear behavior
of the scaling functions K(q) confirms that the investigated aquatic time series are indeed multifractal and highly
intermittent .The knowledge of the universal multifractal parameters is the key to calculate the different statistical
moments and thus make some predictions on the fields.

As a conclusion, the relationships between the fields will be highlighted with a discussion on the cross
predictability of the different fields. This draws a prospective for the use of this kind of time series analysis in the
field of limnology.
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