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Study (s)

Degree Center Acad. Period
year

2148 - M.D. in Biodiversity: Conservation Faculty of Biological Sciences 1 Firstterm

and Evolution

Subject-matter

Degree Subject-matter Character

2148 - M.D. in Biodiversity: Conservation 10 - Evaluation and management of Optional
and Evolution ecosystems

Coordination
Name Department
DELEGIDO GOMEZ, JESUS VALERIANO 345 - Earth Physics and Thermodynamics

SUMMARY

The spatial and temporal monitoring of terrestrial and aguatic ecosystems, as well as the detection of
structural and dynamic changes in them, requires new techniques capable of providing the necessary
information at the appropriate spatial and temporal scales. In this sense, airborne remote sensing
techniques or sensors on board artificial satellitesin orbit around the Earth provide an ideal tool. On the
one hand, they are sensors based on observation not accessible to the human eye (infrared, microwaves),
thus providing vital information to complement traditional techniques based on in situ sampling. On the
other hand, by providing a detailed system image, and with adequate repeatability over time, such
techniques are well suited to describe the spatial distribution and structure of ecosystems, as well as their
temporal dynamics.

Furthermore, the management of all this spatial and temporal information through the use of Geographic
Information Systems (GIS) allows applications that would otherwise be unthinkable, both in
environmental management and resource assessment, as well asin action planning and the combination of
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information to aid environmental decision-making.

PREVIOUS KNOWLEDGE

Relationship to other subjects of the same degree

There are no specified enrollment restrictions with other subjects of the curriculum.

Other requirements

In this subject all the necessary basic knowledge will be taught so that no special knowledge in physics,
chemistry, biology or computer science is assumed for the student. However, it is obvious that some
background is desirable for better effective learning. There are no special requirements for this subject.

OUTCOMES

2148 - M.D. in Biodiversity: Conservation and Evolution

- Students should communicate conclusions and underlying knowledge clearly and unambiguously to
both specialized and non-specialized audiences.

- Be able to make quick and effective decisions in professional or research practice.

- Be able to access the information required (databases, scientific articles, etc.) and to interpret and
use it sensibly.

- Be able to access to information tools in other areas of knowledge and use them properly.

- To be able to assess the need to complete the scientific, historical, language, informatics, literature,
ethics, social and human background in general, attending conferences, courses or doing
complementary activities, self-assessing the contribution of these activities towards a comprehensive
development.

- Stimulate the capacity for critical reasoning and for argumentation based on rational criteria.
- Awaken interest in the social and economic application of science.
- Encourage ethical commitment and environmental awareness.

- Be able to communicate and disseminate scientific ideas.

LEARNING OUTCOMES

To:
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- Know the processes for obtaining remote sensing images and the different operating systems for
obtaining images applicable to the terrestrial and aguatic environment study.

-Know how to search for, download and process images, both satellite and airborne, from any area of the
world, with the appropriate resolution.

-Learn to use both free and commercial software for the processing and extraction of information from
remote sensing images.

-Know how to use geographic information systems to obtain maps and quantifiable information on
biophysical parameters of terrestrial and aguatic ecosystems.

-Consult and select bibliographic databases to find out about previous studies from which to extract
knowledge about a specific environmental problem.

DESCRIPTION OF CONTENTS

1. Importance of spatial information in monitoring terrestrial and aquatic ecosystems

1.1. Spatial and temporal scales.
1.2. Monitoring methods.

2. GIS components and their functions.

2.1. Components of a GIS.

2.2. Main functions of a GIS.

2.3. Coordinate system and projections.
2.4. Geographic Databases.

3. Remote sensing systems.

3.1. Remote sensing basics.
3.2. Major Earth observation satellites.
3.3. Data processing.

4. Applications in terrestrial ecosystem management.

4.1. Terrestrial environment monitoring.

4.2. Biophysical parameters of the vegetation.
4.3. Morphological characterisation.

4.4. Applications.
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5. Applications in aquatic ecosystem management.

5.1. Characteristics of the aquatic environment.

5.2. Monitoring techniques for the aquatic environment.
5.3. Inland lakes and rivers applications.

5.4. Coastal areas applications.

5.5. Biophysical parameters derivation.

6. Applications to land-use planning and natural resource management.

6.1. Monitoring the evolution of the territory.
6.2. Long-term natural changes.

6.3. Natural disasters.

6.4. Human-induced changes.

7. Practical session 1. Digital processing of satellite images. Introduction to the SNAP
programme.

Image display. False colour. Histograms. Colour scales in images.
Mathematical operations with bands. Regions of interest.
Saving images. Formats.

8. Practical session 2. Obtaining parameters in terrestrial and aquatic ecosystems.

Preparation of a chlorophyll-a map of the Albufera de Valencia lake.
LAI (leaf area index) map of a cultivated area from satellite images. Other indices (biophysical
parameters of vegetation, desertification, fires, etc.).

9. Practical session 3. APPLICATIONS: Changes in the Amazon rainforest. Mar Menor
eutrophication.

Classification methods: supervised and unsupervised.
Detection of changes in the Amazon rainforest. Deforestation analysis.
Sentinel-3 automatic water quality products. Mar Menor eutrophication.

10. Practical session 4. Introduction to gvSIG.

Installation and start of the free software gvSIG. Tables.
Creation of layers and tables. Georeferencing.

Layout and edition of maps. Geoprocessing.

Access to free remote servers.
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11. Practical session 5. Applications integrating remote sensing and GIS data.

Indices for the study of forest fires by remote sensing and analysis of the burned area. Erosion risk
analysis.

12. Environmental application of free choice.

Study of an ecosystem and/or environmental problem chosen by the student using remote sensing and
GIS techniques.

ACTIVITY Hours % To be attended
Theory classes 20,00 100
Computer classroom practice 10,00 100
Development of individual work 15,00 0
Study and independent work 5,00 0
Readings supplementary material 5,00 0
Preparation of evaluation activities 5,00 0
Preparing lectures 5,00 0
Preparation of practical classes and problem 5,00 0
Resolution of case studies 5,00 0
TOTAL| 75,00

TEACHING METHODOLOGY

1.- Group learning with the teacher.

The lecture model is used in theory classes, as this model allows the teacher to focus on the most
important aspects of each subject, to dominate the presentation time, and to present a certain way of
working and studying the subject.

Practices will al'so be guided by the teacher (all students will do the same practice on the same day,
instead of each group doing a different practice in each session, as this helps to focus the contents and
avoid dispersion).

The participatory model will be used in some theoretical subjects and above all in practical classes, in
which the aim isto prioritise communication between students and between students and the teacher.

The use of audiovisual methods and web pages, as well as discussion forums and email lists, allows direct
and fluid communication between the students and the teacher, as well as between the students
themselves, to exchange ideas, doubts and suggestions.
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2.- Individual study.

This involves managing the student in learning-oriented activities. The model to be applied isthat of the
student researcher, in such away that the student's activity is centred on finding, analysing, manipulating,
processing and returning information, in asimilar way to how aresearcher looks for the information
he/she needs. Individualised study techniques are proposed in the form of practicals that the student can
doif they have a personal computer and access to the internet, both of which are common.

3.- Tutoridls.

Tutorials will be carried out in groups to solve problems and direct the proposed work. Individual face-to-
face and e-mail tutorials will also be encouraged, given their convenience for both the students and the
teacher. If the topic requiresit, voluntary seminars could be organised where such issues could be
discussed in group in a more detailed way.

4.- Group work with classmates in seminars and activities.

In addition to motivating students to research, analyse and internalise information, the purpose of theory
and practical work isto foster personal relationships and share problems and solutions when working
with other people.

EVALUATION

In the laboratory practicals, each day's work will be evaluated during the course of the practicals,
assessing class attendance, the ability to carry out the practical, as well as originality and creativity. The
presentation of a brief report on each practical, with a description of the work carried out and detailing the
results obtained, will enable the practical to be assessed, the mark for which will represent 1/2 of the final
mark for the course.

The other half of the mark will be obtained from a project chosen by the student ( Practice n® 6), in which
the knowledge of the course is applied to the resolution of a practical case. A written report of thiswork
will be handed in and will be presented by the student in the last class session.

REFERENCES

Basic
- E. Chuvieco.Teledeteccion ambiental. Ed. Ariel, Barcelona, 2008.

- Guia didactica de Teledeteccion y Medio Ambiente. Editores Javier Martinez Vega y M. Pilar Martin
Isabel. CCHS-IEGD. 2010. http://digital.csic.es/bitstream/10261/28306/2/guia_papel.pdf

- Comas, D., y Ruiz, E. Fundamentos de los sistemas de informacidn geogréafica. Ariel Geografia,
Barcelona, 1993.
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- Manual de gvSIG. http://www.gvsig.org/plone/docusr

Additional

- R.N. Colwell (editor). "Manual of Remote Sensing" (segunda edicién), American Society of
Photogrammetry, vol. | y II, 1983.

- Gutiérrez, J. Y Gould, M. SIG: Sistemas de Informacién Geografica. Sintesis, col. Espacios y
Sociedad, Madrid, 1994.

ADDENDUM COVID-19

This addendum will only be activated if the health situation requires so and with the prior
agreement of the Governing Council

English version is not available

1. Contenidos:

Se mantienen los contenidos inicialmente recogidos en la Guia Docente.

2. Volumen detrabajoy planificacion temporal dela docencia:

El volumen de trabajo no cambia. Las actividades arealizar son basicamente |as especificadas en la Guia
de laasignatura. Se mantiene la programacién temporal de material es docentes puestos a disposicion del
alumnado, de acuerdo con €l calendario académico, pero se les dalibertad de estudiarl os segun su propio
criterio y posibilidades. Algunas tareas podran tener plazo de presentacion, para facilitar su evaluacion.

3. Metodologia docente:

Adaptables segn el grado de presencialidad.

(a) Clases deteoria: En caso de no presencialidad, todas las sesiones se sustituiran por lecciones locutadas
puestas a disposicién del dumnado através de Aula Virtual

para sustituir laleccion magistral. Serealizaran gjerciciosy cuestionarios on line, asistidos con la
aplicacion chat de Aulavirtual.
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(b) Tutorias individuales: Por correo electrénico, ampliando la disponibilidad de horario del profesor.
Excepcionamente, por videoconferencia a través de conexion online con Blackboard Collaborate (BBC).

(c) Précticas: En caso de no presencialidad, se sustituyen por sesiones a distancia donde |os estudiantes
han de descargar |os dos programas de software libre de uso en €l curso (gvSID y SNAP) y con guiones
adaptados han de realizar las précticasy enviar a final de cada sesion un informe en pdf a profesor.

4. Evaluacion:

Se mantiene el peso de las distintas actividades evaluables. Solo cambiaria, en € caso de no poder hacer
la evaluacion de forma presencial, que la exposicion oral del trabgjo final seria através de BBC.

5. Bibliogr afia:

Se mantiene la bibliografia recogida inicialmente en la Guia Docente.
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