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I.  ABSTRACT

Introduction

Only 40 % of European Union surface waters (rivers, lakes and transitional and coastal waters) are in good ecological
status and only 38 % are in good chemical status (EEA, 2018). Ecological status is based on biological quality elements
and supporting physico-chemical and hydro morphological quality elements. The control of chemical parameters in surface
waters, therefore, is an important strategy to measure part of ecological status (physico-chemical elements) as well as
chemical status.

Besos river estuary is located in the North of the Metropolitan Area of Barcelona and is characterized for steady high
amounts of nutrients and chlorophyll that give a bad ecological status to coastal waters (ACA, 2020). The heavy rain and
storms episodes have a strong impact in Besos river and form important transitional plumes of discharge of sediments and
organic matter. These episodes, furthermore, also produce overflow of sewer systems that impact directly to beaches and
in coastal water and could increase its bad ecological status. Routine sampling of coastal water quality performed by the
local administration is usually scheduled once a month and it is unable to measure these specific transitional episodes.

Materials and Methods

This work shows the results of costal buoy monitoring platform placed in Besos estuary previously presented also in
the present workshop (Toma et al., 2020). Briefly, this platform is equipped with a B&C Electronics multipara metric probe
that measures pH, redox potential (ORP), turbidity (NTU), electrical conductivity, dissolved oxygen, temperature and a
Turner Designs C3 fluorimeter that expresses fluorescence as concentration of coloured dissolved organic matter (CDOM),
refined oil and fluorescein. All these parameters are acquired at high frequency and provide real-time on-line chemical
data.

Case study results

The platform has monitored the recent Gloria storm (January 2020). Figure 1 shows the pictures of two views from
Besos river final kilometre stretch before and during Gloria Storm. Pictures show a huge amount of sediments and water
flooding the river coming from the land (figure 1b) and going to the sea (figure 1a)).

Figure 2a reports the river flow values (scale is m¥s) in Santa Coloma de Gramanet (river station at 5 Km from the
sea), where Besos river flow increased more than 100 times vs normal flow (3-5 m?/s). The simultaneous measurements in
the platform of turbidity (NTU), equivalent concentration of CDOM and the refined oil (Figure 2b), and the electrical
conductivity and temperature (Figure 2c) are depicted. All the graphics are expressed in the same time scale range (from
January 20 to January 26).

As it could be seen, turbidity could be correlated with Besos river flow variation, indicating the sediment load
contribution from the storm episode. The electrical conductivity and the temperature has a symmetrical vertical pattern
compared with the river flow, indicating the significant dilution of seawater when the river flow plume arrived to the buoy
station and a cooling effect of the water coming from the river. With some delay, the CDOM and refined oil measurements
also increased after the peaks of particles. These increasing signal could be due to the interference of organic matter with
slight fluorescence that is traduced to a level of CDOM or refined oil. Both signals evolve in similar way and excitation
wavelengths in both cases are in the UV range, thus a common interference would explain this behaviour.

As a conclusion, the coastal buoy monitoring platform placed in Besos estuary was able to detect sediment dynamics
by using turbidity measurement and water dilution dynamics from river water plumes. Next work will be addressed to the
modelling of the episodes by using this information and strength this preliminary results by using statistical tools.
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Figure 1 a) View to the sea from 41°25” 16°°N, 2° 13’ 47> E in July 2019 (© Googlemaps) and 22" Jan. 2020
b) View to the land of Besos river, (41°25° 29N, 2° 13* 26°* E in June 2019 (© Googlemaps) and 22" Jan.2020
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Figure 2 a) Besos river flow in Santa Coloma de Gramanet during the Gloria storm episode (ACA, 2020).
b) Measurement of CDOM, refined oil (ppb) and turbidity (NTU) during Gloria storm
¢) Measurement of electrical conductivity (mS/cm) and sea temperature (°C) during Gloria storm
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