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SUMMARY

The water quality control of dams is fundamental, since these constitute indispensable renewable water resources for a
variety of purposes. A feasible low cost approach for monitoring water quality bio-optical quantities is to use satellite
spectral measurements that allow to continuously and globally follow the evolution of the water surface spectral
reflectance. The present approach takes advantage of the Medium Resolution Imaging Spectrometer (MERIS)
measurements, onboard ENVISAT satellite, as well as of the in situ samples of chlorophyll-a, cyanobacteria and total
suspended solids (TSS), regularly collected and analysed. The method is applied to Alqueva dam the largest artificial
lake in Europe in terms of surface area (250 km2), located in the south of Portugal (Alentejo). It is based on the use of a
neural network that, after trained with a proper set of data, is capable of predicting the concentrations of the bio-optical
parameters from the atmospherically corrected satellite spectral radiance.

The parameters analysed in this study are chlotbphy

1. INTRODUCTION ) . cyanobacteria and TSS, all obtained fronsitu analysis (Serafim

The successful launch of ENVISAT in March 2002 gan a ¢ )., 2006). All of these quantities are importamicators of the
great opportunity to understand the optical changeswater | ater quality, therefore their monitoring is of @amount
surfaces, including inland waters such as lakesdamds, through importance.
the use of the Medium Resolution Imaging Spectrom@®E&RIS). The neural network employed is a backpropagatios (see
Thg potential of this instrument to _desc_ribe vaoiad of optically  gniine athttp://www.gnetv2k.com/gnet2000doc.Htnwhich is an
active substances has been examined in the Alqi@va located  gyiremely effective learning tool that can be amplio a wide
in the south_ qf P_ortugal, where satellite spectqdlanges are yariety of problems. Backpropagation related paradigequire
correlated within situ measurements of several bio-optical Watersupervised training. This means they must be tausing a set of
quantities. MERIS data has already been used ty shelwater  y5ining data where known solutions are suppliedthis study, the
quality of lakes (Bukata et al., 1995; Reinart an@rgtin, 2004;  neyral network is trained using water surface ctfleces at ten
Odermatt et al., 2007), including Alqueva artlflci.ake. (Potes et ifferent wavelengths (Table 1), as well as therespondingin
al., 2007). Nevertheless, a new methodology is citqdl here, g, measurements of the abovementioned bio-opticahtifies
based on a neural network approach, which betteshea the need (cnorophyll-a, cyanobacteria and TSS). Subsequetht artificial
to compare thén situ measurements with the spectral satellite datagral network  is employed to estimate the sameopiizal

An artificial neural network is a mathematical emputational o aniities for different situations, that is onlyetwater surface
model based on biological neural networks. In nuases it is an  gpeciral reflectance is provided. In this way, st gossible to
adaptive system that changes its structure basedxt@®mal or  egiimate the water quality parameters whenever ethare
internal information that flows through the netwodkiring the  yymospherically corrected water surface reflectavadaes at the
learning phase. In more practical terms, neuralvolds are non-  ian wavelengths (Table 1). This enables the eraege of the
linear statistical data modelling tools. They canused to model spatial, as well as temporal coverage ofitheitu measurements,
complex relationships between inputs and outputstoorfind  \yhich are routinely taken locally, once a month.
patterns in data.

In the present work, the atmospherically correcsatellite
measurements, representative of the water surfgmectral Tabela 1 -Comprimentos de onda MERIS utilizados(MERIS
reflectance, together witln situ measurements of chlorophyll-a, Wavelengths used)

cyanobacteria and total suspended solids (TSS)used to train  MERIS band Central Band width
the artificial neural network used, which allowsbsequently for number wavelength (nm) and width (nm)
determining the variations of these limnologicakgmaeters for 1 412,5 10
situation when nan situ data is available. 2 4425 10
2. METHOD : e .
MERIS spectral radiances measured at the top of the 5 560 10
atmosphere are corrected for the atmospheric sffecobtain the 6 620 10
surface spectral reflectance, which can in turnelteged with thén 7 665 10
situ measurements of limnology (Bukata et al., 1995). 8 681.25 75
For this purpose, the 6S radiative transfer modelused 9 708’75 1’0
(Vermote et al., 1997). The necessary inputs pealig the code 10 753:75 75

are: the solar and satellite geometry; the aerdsalacterization in
terms of concentration, size distribution and cleatomposition,
and the water vapour vertical column concentratioeing the 3 RESULTS

observatory in Evora (see online at http://aergsét.nasa.gov/);  Alqueva Dam on 6 February 2006. Figure 1 refersiacophyll-a

the ozone column concentration is obtained from MERVel 1b  concentration, Figure 2 to cyanobacteria perceraageFigure 3 to
data. The radiative transfer calculations allow @irtaining the  Tss concentration.

corrected surface spectral reflectance, which aserdial to study
the surface water properties.
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Figura 1 - Concentracéo de clorofila-a obtida para 6 de Fever® de
2006, Barragem de AlquevdChlorophyll- a concentration obtained for
6 February 2006, Alqueva Dam.)
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Figura 2 - Percentagem de cianobactérias obtida para 6 de Fee&o
de 2006, Barragem de AlquevéCyanobacteria percentage obtained for
6 February 2006, Alqueva Dam.)
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Figura 3 - Concentracéo de solidos suspensos totais (SST) datpara
6 de Fevereiro de 2006, Barragem de Alqued@otal suspended solids
(TSS) concentration obtained for 6 February 20068igeva Dam.)

4. CONCLUSION

The study enhances the great capabilities of MERIS®,
associated with a powerful mathematical tool sagtan artificial
neural network, to monitor the quality of inland ters. The
methodology allows to retrieve the chlorophyll-adamSS
concentrations, as well as the cyanobacteria peges. Although
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results are preliminary, the comparisons with ireeent
measurements give encouraging results.

Critical issues for the water quality parameteriegal from
satellite spectral measurements are the existehneasurements
that allow for an accurate atmospheric correctidgfurther
investigation is planned, including a campaign ireatly measure
the water surface reflectance, aiming at validatihg method
followed here.
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