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Seawater Qual ity

Earth’s Water Distribution

Seawater composition

Properties of Seawater

Water use versus water quality

Marine Strategy Framework Directive

An overview of European Seawater (Ocean and Sea)

The main issues about the problems of seawater

Learning Objectives

4 Seawater Qual ity

The organisms found in the marine environment are determined by the chemical and physical factors

To understand the biology, behavior and survival of marine organisms, we must know something about
the environment in which they live

Marine organisms are mostly made of water, 80% or more by weight in most cases (Jellyfish – 95%)

Water makes life possible…

Seawater is the most important water resource on the Earth…
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5 Ear th’s Water Distribution 

Adapted from: https://www.usgs.gov/media/images/distribution-water-and-above-earth

To t a l  G l o b a l  w a t e r F r e s h  w a t e r S u r f a c e  w a t e r  a n d  w a t e r  
f r e s h  w a t e r

6 Seawater composition

 Characteristics of seawater are due both to the nature of the

pure water and to the material dissolved in it

 Oceans are chemically well mixed and ocean salinity varies

almost entirely as a result of the addition or removal of pure

water rather than the addition or removal of salt

 Water is removed from the ocean primarily by evaporation

and to a lesser extent by freezing

 Water is added to the ocean by precipitation (water cycle)

The “Weather” of the Marine Environment

 Wind

 Waves

 Tides

 Currents

 Temperature

 Seawater composition (salt)
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7 Seawater composition

Salts
Gases

m.o.

Most gases are obtained from the
atmosphere and distributed through
depths by mixing processes.

Nitrogen, Oxygen and Carbon Dioxide
are the most abundant dissolved gases.

Seawater contains more
dissolved ions than all types
of freshwater

Major ion concentration (g/L) in seawater 
around the world

5-10 million of bacteria

8 Seawater composition

Water   965 g

Salt 35 g
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9 Seawater composition

Origin Salinity (g/L)
Baltic sea 17
Black sea 22 – 25
Atlantic and Pacific Oceans 32 – 38
Mediterranea Sea 37 – 40
Red Sea – Arabian Gulf 40 – 47
Dead Sea 270

10 Seawater proper ties

Properties Pure water
Odor Odorless Distinctly marine
Taste Tasteless Distinctly salty
pH 7.0 (neutral) 8.1 (slightly alkaline)
Density at 4 ºC 1,000 g/cm3 1,028 g/cm3

Specific condutivity --- 0.0532 ohm−1cm−1 (25 ºC)

Freezing point 0 ºC -1.9 ºC
Boiling point 100 ºC 100.6 ºC
Velocity of sound 1407 m/s (0 ºC) 1450 m/s (0 ºC)

Sanghyun Jeong et al, in Comprehensive Membrane Science and Engineering (Second Edition), 2017

Each of these changes can be explained as due to the interactions of ions with the water molecules. 
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11 Seawater proper ties

Ions are added to seawater by:
 River discharge
 Volcanic eruptions
 Hydrothermal activity at the mid-

ocean ridge

Ions are removed from seawater by:
 Adsorption and precipitation
 Sea spray
 Biologic processes
 Hydrothermal activity at the mid-

ocean ridge

12 Seawater proper ties

pH

https://www.nature.com/scitable/knowledge/library/ocean-acidification-25822734/

CO2 (g)

H+ + CO3
2- H+ + HCO3

-  H2CO3 CO2 (aq) + H2O



Ca+2 + CO3
2- H+

HCO3
-

Ca+2 CO3
2-

HCO3
-

H+

CaCO3

Precipitation Dissolution

Atmosphere

Ocean

Sediment

pH
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13 Seawater proper ties

https://www.savecoastalwildlife.org/ocean-acidification

14 Seawater Qual ity

Water quality

Good

Poor or bad

Quality parametersWater use

DL
Standards
Directives
(Entities /Institutions)

Biological

Chemical Physical
Depending on the types of uses and
activities, water quality criteria should be
specified to determine its suitability for a
particular purpose.

13

14



Seawater Quality Cristina M. M. Almeida

Ulisses program, Ulisboa, March 2021 8

15 Seawater Qual ity

Water use

Subsequent Uses

Receiving water

Wastewater

Urban

Industrial

Industrial

Commercial
fishing

Transport
Recreational

Energy

Agricultural

Watering water

Domestic

Interfluvial usage

Ocean

16 Mar ine  St ra tegy  F ramework  D i rec t ive  (MSFD)  

Directive 2008/56/EC, Marine Strategy Framework Directive (MSFD) 

Directive 2008/56/EC of the European Parliament and of the Council of 17 June 2008 establishing a framework for community action in the field of marine environmental policy (Marine Strategy Framework Directive) 
(OJ L 164, 25.6.2008, p. 19)

The European Union boasts a framework that requires EU Member States to develop strategies to
achieve 'good environmental status' in their marine waters by 2020.

Provides a strategy for the entire marine environment

Protects marine biodiversity

Assesses the impact of all human activities

Drives new research and legal initiatives

Aims for Good Environment Status (GES) for the EU’s marine waters
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17 Mar ine  St ra tegy  F ramework  D i rec t ive  (MSFD)  

Directive 2008/56/EC of the European Parliament and of the Council of 17 June 2008 establishing a framework for community
action in the field of marine environmental policy (Marine Strategy Framework Directive) (OJ L 164, 25.6.2008, p. 19)

On the horizon

More ambitious and coherent definitions of “good environment status”

More resources and collective action to address key pressures

Coherent and effective networks of marine protected areas

Marine data that is comparable across regions

D1- Biodiversity

D2- Non indigenous species

D3- Commercial fish and shellfish

D4- Food webs

D5- Eutrophication

D6- Sea-floor integrity

D7- Hydrographical changes

D8- Contaminants

D9- Contaminants in seafood

D10- Litter

D11- Energy, including underwater noise

Healthy

Clean

Productive

Marine Strategy Framework Directive
Annex I 

11 qualitative descriptors
Commission Decision 2017/848/EU 
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19 A seagull’s  view

4 marine regions
5,720,000 km2

North-east Atlantic Ocean

Mediterranean Sea

Black sea

Baltic sea

19
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Undersound noise

Climate change

Unsustainable fishing

Litter

Euthrophication

Non-indigenous speciesContaminants

M a r i n e  S t ra te g y  F r a m e wo r k  D i r e c t i v e
( M S F D )  

North-east Atlantic Ocean

Climate change

Litter

41% of assessed fish and shellfish stocks are within safe limits

Over 25% of marine birds species have declined

93% of fulmar birds assessed had ingested plastic 

Unsustainable fishing
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Mediterranean Sea

Climate change

Litter

Non-indigenous species

Monk seal populations have estabilised.

Around 40% of sharks, rays and skates are declined.

85% of turtles assessed had ingested litter.

87% of of fish and shellfish species are overfished.

Unsustainable fishing

Baltic sea

Climate change

Euthrophication

White-tailed eagle populations are recovering.

The Baltic Proper Harbour porpoise population is down to a 
few hundred.

Certain fish regularly exceed maximum dioxin limits.

Unsustainable fishing
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Black sea

Climate change

Contaminants

87% of of fish and shellfish species are overfished.

Unsustainable fishing

M a r i n e  S t ra te g y  F r a m e wo r k  D i r e c t i v e  ( M S F D )  
S o m e  f a c t s  a n d  f i g u r e s

79%

The coastal sea bed
disturbed due to
bottom trawling

From 32% to 53% of
sharks, rays and skates
are threatened by-catch

32%    53%

Coastal waters with poor
eutrophication status

46%

Efforts to fight chemical pollution
have led to reduced concentrations

The accumulation of plastics in
marine species is a growing risk Share of beach litter from

single use plastic

50%
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27 Mar ine  St ra tegy  F ramework  D i rec t ive  (MSFD)  
Evo lut ion

28
Mar ine  St ra tegy  F ramework  D i rec t ive  (MSFD)  

D i rec t ive  2008/56/CE

LOREM IPSUM

Lorem Ipsum is simply dummy text of the printing and typesetting industry. 
Lorem Ipsum has been the industry's

Annex I

01

Lorem Ipsum is simply 
dummy text of the 

printing and typesetting 
industry. Lorem Ipsum 
has been the industry's

4

10 Qualitative 
descriptors for 

determining good 
environmental status

LOREM IPSUM

Lorem Ipsum is simply dummy text of the printing and typesetting industry. 
Lorem Ipsum has been the industry's

Annex III

02

Indicative lists of 
characteristics, pressures 

and impacts

LOREM IPSUM

Lorem Ipsum is simply dummy text of the printing and typesetting industry. 
Lorem Ipsum has been the industry's

Table 2

03

Pressures and impacts
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Sea  Water  Qual i ty

Directive 2017/848/EU Directive 2000/60/EC Directive 2013/39/EU
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Thank you for your attention!
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