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Fotosíntesis

CO2 + 2 H2O + Luz (CH2O) + O2 + H2O

Respiración

(CH2O) + O2 CO2 + H2O + Energía





Composición de la materia viva

C  H  O  N  P …  Fe … Mg … Si  … etc.



106 CO2 + 90 H2O + 16 NO3 + 1 PO4 + Oligoelementos + 1300 Kcal Luz

1287 Kcal Calor + 150 O2 + 3,4 Kg Biomasa

25 g Chl
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R. J. Diaz and R. Rosenberg. Science, 2008 

Antropización y condiciones de hipoxia

Distribución global de 
400 “zonas muertas”
por eutrofización
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development of an upper mixed layer by summer solar heating

convective processes caused by winter cooling and strong winds



Nutrient supply in the photic zone
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Percentual nutrient supply in the 
photic zone of the Mediterranean Sea
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Flo E, Garcés E, Manzanera M, Camp J (2011) Coastal inshore waters in the NW Mediterranean: 
physicochemical and biological characterization and management implications. Estuar Coast Shelf Sci 
93:279–289
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Tendency of the nutrient inputs 
in the Mediterranean Sea

Ludwig et al. 2009

Mediterranean rivers suffer from a 
significant reduction in freshwater 
discharge
(20 %, 1960- 2000)

A similar decrease has been 
observed for the fluxes of 
dissolved silica but ….what are 
the dynamics in the fluxes of N 
and P?



Sensors OLS of DMSP NOAA 1994 - 1995









COMPOSITION AND MASS LOADING 
RATES FOR STORMWATERS
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Nearshore Mediterranean blooms
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Surfer Eva + foto + cluster?
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Catalan coast as an example: 
dissolved nutrients and chlorophyll a

Chl-a (µg * L-1)

River influence= NO3, Si

Anthropogenic influence 
= P, NO2, NH4





Catalan Coastal Waters (1994-2014)
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Catalan Coastal Waters (1994-2014)
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LUSI = (Score urban + score agricultural + 
score industrial + score riverine) 

* Correction number

Low LUSI value High LUSI value

LAND USES SIMPLIFIED INDEX (LUSI)

Flo et al. (2011)



Pressure-impact relationship:LUSI and Chlorophyll-a (µg/L)

CHLA=0.11*LUSI+0.21  (R2=0.61 and p=8.18*10-5)



Garcés, E. and J. Camp. 2012.  In “Life in the Mediterranean Sea: A look at habitat changes” Noga 
Stambler editor, Nova Science Publishers, Inc. New York, US,  pp. 519-541
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¿Qué nos preocupa?




