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INTRODUCTION
•

In Spain, water is a scarce
commodity that its quality and
extreme events often lead to
conflicts.

•

Although, we have a hydraulic
infrastructure, hydrological basin
plans, legislation and hydraulic
administration problems still remain.
Salta City

•

In recent times is when Argentina
(especially in NOA) has consider
water as a scarce commodity.

•

They don’t have the history and
culture, as in Spain, on issues
related to their management,
planning and governance.

Argentina

Salta Province

INTRODUCTION II
•

Within this framework, it is of
great interest the training of
technicians in matters related to
planning, quality and integrated
water resources management for
sustainable development.

•

This presentation summarizes the
project of a double master's
degree, in which the training
needs of graduated students from
Spain and Argentina Engineering
Schools are taken into account.

Bermejo river

OBJECTIVE
• To train technicians in water resources
capable of working in areas related to their
planning and sustainable management,
with knowledge related to the quality
required by users.
• These technicians could be integrated,
both in the responsible administrations of
the water, as well as, in the private
companies.

DURATION
• The Master will be taught in three
semesters with 30 ECTS (European
Credit Transfer System) in each of
them. (90 ECTS total)
• It will be divided into three thematic
areas:

THEMATIC AREAS
FIRST
SEMESTER

PLANNING OF WATER
RESOURCES

SECOND
SEMESTER

WATER QUALITY AND
SUSTAINABILITY OF THE
NATURAL ENVIRONMENT

THIRD
SEMESTER

GOVERNANCE AND
INFRASTRUCTURES IN
WATER RESOURCES

MASTER PROGRAM I
FIRST SEMESTER

SUBJECTS
Surface Water Resources.
Groundwater Resources.

ECTS
4
4

Data collection equipment for Water Resources.

3

Data transmission networks for Water Resources
Treatment, Processing and Reporting systems of Water
Resources.
Warning networks for prevention of extreme events and
risk management.
Mathematical methods to aid decision-making.
Applications of MCDM multi-criteria decision methods.

4
3

4
5
3
30

MASTER PROGRAM II
SECOND SEMESTER

SUBJECTS
Sustainable Territorial Planning.
Actions for hydro-basin management.
Analysis and water quality.
Urban wastewater treatment.
Water purification.
Management and treatment of organic waste.
Control of water erosion.

ECTS
3.5
3.5
5
5
4
5
4
30

MASTER PROGRAM III
THIRD SEMESTER

SUBJECTS

ECTS

Infrastructures for the distribution of water resources.

3

Irrigation Methods and Systems.

4

Environmental Impact Assessment.

3

Legislation on water issues and Entities responsible for
planning and management of water resources

5

Master's Thesis.

15
30

METHODOLOGY
•

•

•

•

The Master will be partially face to face, with a
part in the ETSIABB (Escuela Técnica Superior
de Ingeniería Agronómica, Alimentaria y de
Biosistemas), another on-line and a third part with
practices in the field and in the firms.
The UCASAL (Universidad Católica de Salta)
master will be taught by professors belonging to
the UCASAL and UPM (Universidad Politécnica
de Madrid) ,who will travel in a short period of
time and also with videoconference in the months
in which they coincide (March, April, May,
September, October and November). The face-toface session will be held in a period of time of 1530 days and will be mainly devoted to the
practical activities of the subjects and technical
visits.
The UCASAL professors will stay in UPM
premises during short periods in the months of
February and June.
The students will make practice jobs in
laboratories and different firms.

ETSIABB

UCASAL

PROFILE OF POTENTIAL STUDENTS
• Potential students, but not exclusive: Engineers and
graduates in Agronomy and Agricultural Sciences,
graduates in soil sciences, forest and forest engineers
and graduates, environmental graduates, civil engineers,
road engineers, channels and ports, engineers
Telecommunication, mining and geology engineers.
• The master will be directed to students who have
finished the degree and wish to do the PhD, as well as,
professionals who currently work in the Administration or
companies in the agricultural and industrial sector
related to water, and want to have a broader and deeper
knowledge on water resources issues.

PROFILE OF PROFESSORS
•

THE SPANISH PROFESSORS belong to several Higher Technical Schools of UPM
(AAB Engineers, Telecommunication Engineers, Civil Engineers and Mining
Engineers).

•

They are PhD agronomists and telecommunication. Doctors in Chemistry and in
Geology.

•

All of them belong to different Research Groups recognized by the Community of
Madrid and are authors of a great number of articles on water resources
management, Territorial Planning in River Basin, water purification and drinking
water, cleaning out the rivers, integrated management of urban solid waste, erosion
and environmental and the climate change issues.

•

THE UCASAL PROFESSORS, who will participate in the initial phase of the master,
are Doctors or Masters in different disciplines, such as: Experimental Ecology and
Geobotany Management and Environmental Impact, Economy and Business
Administration and Geology.

EXAMPLES of PROBLEMS in SALTA
•
•
•
•
•
•

Deficient management of water resources.
Lack of drinking water in many villages
Monoculture: Tobacco.
Lack of infrastructures.
Education Level.
Deficit of qualified water management
experts.
• Adaptation to new agricultural production.
• Social cultural changes.

ARENALES RIVER PLAN
•

Salt city is crossed by the Arenales River.

•

The river instead of a core of worthy for
leisure and well-being, has become a
focus of infection and of remarkable
unhealthiness.

•

Therefore, it is necessary to undertake a
plan for the recovery of the river, directed
to the attainment of the wellness and to
improve the life’s quality of the
Community.

•

The fundamental idea of the plan is to
obtain the arrangement of the river basin
and an integral management of the
channel and its surroundings, including
the cleaning out.

ELECTION OF WATER RESOURCES
MANAGEMENT ENTITY
• The worry for the knowledge of the existent WR and its
integral dealing, has recently started within four fields:
1. The transformation into irrigable land, of huge extensions of dry land, due to
a bigger demand of agriculture products
2. The usage of water for leisure and tourism purposes, as in large areas
where water was not used, the population has increased strongly by a factor of
10, having installed golf courses, tourist, and residential areas
3. Bigger concerns about environmental issues.
4. The mass-media pressure that derives from the Climate Change.

• For all that, new laws and rules for surface water and
groundwater are coming up, as well as the creation of
organism to watch, standardize, and manage the water
resource use.
•

*In Valencia (Spain), ’El Tribunal de las Aguas’ (‘The Water Jury’) exists for more
than 500 years, functioning as a model, being unique in the world.

THE TORO RIVER
•

The Rosario - Toro River rises in the mountainous area of Chañi and
Muñano, and from the source up to the union with the Arias River
covers a distance of approximately 210 Km. The Surface of the subbasin Toro- Rosario is 4.779,9 Km2 and perimeter 532,6 km.

Bridge over Toro River
with “Tren a las nubes”

TORO RIVER MANAGEMENT
•

The rivers regime corresponds narrowly with
the seasonal variation of the rains. Rainy
season corresponds January-April and named
as high water. The minimal flows are
registered September-November. During
being the low water.

•

In March, the water requirement for irrigation
is scanty compared with the four-month
period of critical low water (AugustNovember). To regulate the utilization of the
waters for the irrigation some dams have
been constructed as the “Dique Las Lomitas”
(6 Hm3) on the Toro River.

•

The management of the irrigation system,
currently, is in the hands of the Consortium of
Toro River System Users (Consorcio de
Usuarios del Sistema Hídrico del Río Toro)
belonging to Consortia Association.

Rosario – Toro sub-basin

Lands use and conservation planning on Arroyos
Menores (Río Cuarto, Province of Córdoba, Argentina
•

It belongs to a larger “marginal Pampean
northern region”, being distributed into 14
distinct sub-basins, and it suffers water
erosion in hill-slopes, gullies and streams.
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Arroyos Menores Study Area
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•

Sampacho

It is a rich agricultural area, with cereals
and soybean. Also with cattle and with
trees if slopes are greater.
These loess soils are very fertile but suffer
much from water erosions, especially by
regressive erosions that have created
hundreds of gullies.

•

Several plans for Hydrologic Management,
combining binding canals with cover,
control of active heads, forestation of basis
of gullies, buffer bands of about 14m wide
should be designed by specialists.

Adela María

Coronel Moldes

Altitude map
of

Province
of
Córdoba

Argentine

•

Malena

Chaján

Argentine

00

50

100 Kilometers

GULLIES (Cárcavas)

FLOODING

DECISION METHODS
•

•

•

Multi-criteria decision aid Methods
(MCDAM) are models to aid
decision making when there is a
situation with several alternatives
that should be optimized with
respect to some criteria.
The first thing to do, when
applying a multi-criteria approach
to a project, is to analyze the
feasible alternatives that exist.
A set criteria and pseudo-criteria
should be established and finally
will be adopted the normalized
weights that meet the decision
maker preferences.

•
•
•
•
•
•
•

Alternatives
Criteria
Pseudo-criteria
Weights
Indexes
Utility Functions
Thresholds
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DMCDM APPLIED
•

ELECTRE Methods: ELECTRE is an acronym standing for
“Elimination and Choix TRaduisant la REalité”. The ELECTRE I was
devised in 1965 by B. Roy. Further versions for Choice problematic
are: ELECTRE Iv, ELECTRE IS, ELECTRE II, ELECTRE III,
ELECTRE IV and ELECTRE TRI.

•

PROMETHEE Methods: PROMETHEE is an acronym for
“Preference Ranking Organization METHod for the Enrichment of
Evaluations”. The PROMETHEE I and II ranking methods were first
developed by Professor Jean-Pierre Brans in 1982. Two years later
Jean-Pierre
Brans
and
Bertrand
Mareschal
developed
PROMETHEE III and PROMETHEE IV. Later PROMETHEE V and
PROMETHEE VI. At present is used the Visual PROMETHEEGAIA.

CONCLUSIONS
• There is an undoubted need to program a Master of
Integral Management of Water Resources, in both UPM
and UCASAL.
• The synergy to be established will result in an increase on
the quality’s teaching.
• The established program, the cadre of professors and the
involvement of the universities, institutions and companies,
augur a bright future and will probably lead to a doctoral
program.
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