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Learning results:
Provide students with the skills, knowledge and tools to

Distinguish pollution and pollution phenomena

Know integrated methods and their application. 

Quantify environmental quality



2.2.Orientation: Integrated management of the marine‐coastal natural environment 2373202. Integrated analysis and diagnosis of pollution in coastal areas

Project no. 619239‐EPP‐1‐2020‐1‐ME‐EPPKA2‐CBHE‐JP

Competences

• Understand the theoretical, 
practical and integrated 
working methodology in 
Management of Coastal Areas. 

• Integrate knowledge into 
complex coastal and marine 
problem‐solving models. 

• Conduct basic and applied 
research

General
•‐ Design and application of 
integrated methodologies for 
evaluation and management 
•‐ Characterization, evaluation 
and management of pollution 
(processes) in coastal systems 
for risk management
•‐ Rules governing the use of 
coastal/marine environment. 
•‐ Resources and diversity, and 
tools and techniques needed 
for their evaluation and 
management 
•‐ Design and execute projects 
for the determination and 
quality management in coastal 
systems. 

Specific
Make judgments on complex
problems related to
coastal/marine environmental
management
Knowledge on how to gather, 
select, interpret, relate and 
analyze data, main sources of
information.
Development of critical
reasoning. 
Taking on leadership and 
teamwork roles.
Development of entrepreneurial 
and innovative spirit.
Knowledge of newer and more 
recent aspects of the evolution 
of discipline. 
Development and presentation 
of scientific work/projects.

Transversal
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Implementation

•Master classes
•Participatory classesTheory classes

• IT labs
• Specific softwaresPractical lectures

•Exams
•Assignements, critical reviewsAssessment tests

• Individual/groups
•Practical cases
•Preparation of presentations/oral defenses; 
searches for information, etc.

Student 
Autonomous Work 
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Final exam

Written works

Exhibitions and/or defenses of
exercises

Attendance and participation in 
theoretical seminars, tutoring and 

other activities

• 50%

• 20% 

• 20%

• 10%

Evaluation: 
task/activity weighting



2.2.Orientation: Integrated management of the marine‐coastal natural environment 2373202. Integrated analysis and diagnosis of pollution in coastal areas

Project no. 619239‐EPP‐1‐2020‐1‐ME‐EPPKA2‐CBHE‐JP

CONTENT Inaugural Lesson and Course Presentation. 

Marine Strategy Framework Directive

Legislation on coastal pollution I + II

Types of pollutants in the coastal environment and their associated risks

Distribution and reactivity of contaminants in aquatic systems I + II 

Contaminant distribution models in aquatic systems 

Assessment of exposure effects to pollutants I + II + III

Bases of integrated pollution analysis in coastal areas

Integrated methodologies in the analysis and management of pollution in coastal areas 

Design and quantification for integrated analysis of pollution in coastal areas

Integrated pollution analysis and diagnosis in coastal areas. Case study 

Design, valuation and execution of projects 
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Inaugural lesson and course presentation.    
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Marine Strategy Framework Directive
Legislation on coastal pollution I  and II
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Marine Strategy Framework Directive
Legislation on coastal pollution I  and II Water

Framework 
Directive

Directive on
floods

Industrial 
emissions

Recreational
water

Residual waterDrinking waterSubterranean
waters

Environmental
quality

guidelines

Nitrate
contamination
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Marine Strategy Framework Directive
Legislation on coastal pollution I  and II
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Types of pollutants in the coastal environment and their associated risks
Distribution and reactivity of contaminants in aquatic systems I and II
Contaminant distribution models in aquatic systems 

Types of marine contaminants
• Chemical contaminants
• Sewage (municipal, industrial, agricultural)

Factors governing contaminant distribution and reactivity
• Physical chemical characteristics
• Environmental characteristics
• Bioavailability

Prediction of distribution using models
• Software
• Data input
• Results
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Assessment of exposure effects to pollutants I + II + III

Basic principles of toxicity tests
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Assessment of exposure effects to pollutants I + II + III

Sustrato para 
fase II
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Assessment of exposure effects to pollutants I + II + III

Environmental Risk
Assessment

Estimation of the
magnitude and probability of

effects
Risk analysis

Hazard 
Identification

Exposure
Assessment

Effect
Assessment

Risk
Characterization

Risk
Characterization

Selection among
alternatives and 
determination of

acceptability of risks
Risk management

Risk Benefit 
Analysis

Risk Reduction

Monitoring
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Assessment of exposure effects to pollutants I + II + III

NOEC
LOEC

LC50

PNEC
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Bases of integrated pollution analysis in coastal areas
Integrated methodologies in the analysis and management of pollution in coastal areas
Design and quantification for integrated analysis of pollution in coastal areas
Integrated pollution analysis and diagnosis in coastal areas. Case study 

Sediments
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Bases of integrated pollution analysis in coastal areas
Integrated methodologies in the analysis and management of pollution in coastal areas
Design and quantification for integrated analysis of pollution in coastal areas
Integrated pollution analysis and diagnosis in coastal areas. Case study 

Sediment
characteristics

Sediment
toxicity

Benthic invertebrate
community structure

Bio‐
accumulati
on/ bio‐

magnificat
ion

Effects In situ

•What contaminants?
•What levels?
•What biological effects?
•Quantification of pollution
•Quality values

ECOSYTEM 
HEALTH

• Bioaccumulation
• Biomagnification
• Tissue quality values

HUMAN 
HEALTH

Effects in 
laboratory

Contamination
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Bases of integrated pollution analysis in coastal areas
Integrated methodologies in the analysis and management of pollution in coastal areas
Design and quantification for integrated analysis of pollution in coastal areas
Integrated pollution analysis and diagnosis in coastal areas. Case study 
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Input:
‐ Sediment contaminant concentrations
‐ Laboratory effects
‐ In situ effects

Triaxial method
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Bases of integrated pollution analysis in coastal areas
Integrated methodologies in the analysis and management of pollution in coastal areas
Design and quantification for integrated analysis of pollution in coastal areas
Integrated pollution analysis and diagnosis in coastal areas. Case study 

F1

F3

F2

V3
V4

V5

V6

V2

V1

FACTOR
PERCENTAGE 
OF VARIANCE

ACCUMULATED 
PERCENTAGE OF 

VARIANCE
1 32,4 32,4
2 20,2 52,7
3 16,7 69,3
4 10,8 80,1
5 8,9 89,0
6 7,0 96,0
7 3,9 100

SITE FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4
CA2 ‐0,82 ‐0,17 ‐0,78 ‐1,79
CA3 ‐0,08 ‐1,39 ‐0,87 ‐0,09
HU2 2,02 ‐0,35 ‐0,54 0,52
HU3 0,38 ‐0,73 1,84 ‐0,31
BI3 ‐1,20 ‐0,72 0,15 1,17
BI2 0,38 1,19 0,72 ‐0,96
PA3 ‐0,70 0,87 0,54 0,91
PA2 0,02 1,30 ‐1,06 0,55

Multivariate method
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> ADVERSE EFFECT

0 10 20 30 40 50
concentration (mg/kg)

Min. Guideline Max. Guideline
Toxicity Toxicity

Bases of integrated pollution analysis in coastal areas
Integrated methodologies in the analysis and management of pollution in coastal areas
Design and quantification for integrated analysis of pollution in coastal areas
Integrated pollution analysis and diagnosis in coastal areas. Case study 
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Maritime vs coastal

‐ Open sea?
‐ Dilution
‐ Source of contamination
‐ Plastics
‐ Shipping (transport/tourism)



OTHER INFORMATION:
[Links to the oficial web of the master or personal information]

Miriam Hampel
E‐mail: miriam.hampel@uca.es

¡GRACIAS! Thank you
Faleminderit Hvala.


