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Represa, embalse / Pantano (Espafia)
Reservoir, dam, impoundment
RESERVORIOS

Cuerpos de agua construidos o modificados por la actividad humana para
propdsitos especificos, con el objetivo de proveer un recurso seguroy
controlable.

Principales usos:

e Suministro de agua para potabilizacion o l
e Suministro para la actividad industrial (enfriamiento, etc.) I $ o

* Generacion hidroeléctrica

* Riego, cria de ganado

e Regulacion de cursos de agua y control de inundaciones ° ?
* Recreacion, actividades nauticas y otros usos recreacionales c U Y H
* Disposicion de residuos

* Pesquerias comerciales y recreacionales

* Navegacion

http://www.who.int/water sanitation health/resourcesquality/wgachapter8.pdf
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Embalse de Paso Severino, Florida
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Lineas de Transmision

Centrales Hidroeléctricas

‘Capacidad Instalada y Lineas de Transmision
Fuentes: Achkar (2000) y UTE



Represa, embalse / Pantano (Espafia)
Reservoir, dam, impoundment
RESERVORIOS

Figure 8.3 Examples of the principal reservoir configurations: A. shallow, ‘U’
shaped; B. deep, ‘V’ shaped; C. deep, regular; D. shallow, regular

Impoundments Embanked reservoirs
(embalse) o (terraplen)
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Global Reservoir and Dam (GRanD). vl Follow Us: # (3B #% | Share: #E3
Collection Overview Introduction Global Reservoir and Dam Database: Dams
Meathods Through the Global Water System Project (GWSP), an

international team of scientists have spent 4 vears collecting
Data Sets dam and reservoir data sets to address the need for global data
Map Gallery describing their charactenistics and geographical distribution.

The goal of providing a single, geographically explicit and
Map Services reliable database has resulted in the release of the Global
Citations Reservoir and Dam Database (GRanD).

Project Website

SEDAC Hazards
Mapper

World dams since 1800

http://www.youtube.com/watch?v=0R5IFcSsaxY#t=12



World dams since 1800(1080p_H.264-AAC).mp4
http://www.youtube.com/watch?v=OR5IFcSsaxY#t=12

* Dams (NID)

Reservoir emplacement in the USA since 1800
https://csdms.colorado.edu/wiki/Movie:US_dams

http://www.youtube.com/watch?v=RPm9LUZDCgg >



http://www.youtube.com/watch?v=RPm9LUZDCgg
US dams(720p_H.264-AAC).mp4
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25 % de toda el agua que fluia a los océanos habia sido previamente embalsada

(UNEP, 1991).
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Fragmentation and Flow
Regulation of the World's
Large River Systems
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North & Asia Europe South Africa  Australasia Fig. 2. Total number of

Central America systems, total water
s discharge, and total ba-
(n=88) (n=78) (n=41) (n=38) (n=24) (n=23) sin area of strongly

affected, moderately
affected, or unaffected
within each continent’s
LRSs. Percentages may

Number of
Systems

(count) 17

" not total 100% be-
1'om on cause of independent
’ ' ‘ v ' ° L

Total Area R ’ :

(%) 19 45 ‘ 64 26

" Not affected Moderately affected [l Strongly affected

VMAD: total virgin mean annual discharge
LRS: large rivers systems

(Nilsson et al. 2005)



i Not affected Moderately affected . Strongly affected

Clasificacion de impacto basada en la fragmentacion del canal y la
regulacion del flujo por embalses para los 292 grandes rios.

(Nilsson et al. ZOOEI)




The Global Reservoir and Dam database (GRanD) B Lehner et al.

Degree of regulation
in %

~~ 5-10

o~ 10-25

A~ 25-50

A~ 50-100 Discharge in m*®s™

~A~ 100-200 o e~ 10-100 ~n~ 1000-10000

s 5900 o~ 1-10 ~~~ 100-1000 ~~~ >10000 ~— upstream of dams

Figure 2. Affected river reaches downstream of GRanD reservoirs. Different colors show an increasing degree of regulation, whereas line
width is proportional to average long-term discharge. Rivers in gray have no large dams upstream.

Front Ecol Enviror} 2011;{9(9): 494-502, doi:10.1890/100125
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Fig. 5. Fragmentation history for selected large river basins. As there are currently no consistent river habitat classification or migration range maps available on a global
scale (a prerequisite for the calculation of RClgy ass or RClgance ), we calculated only the original DCI (Cote et al., 2009) in this assessment. The DCI decreases over time as dams
are built in the river network. For the MRB, historic dam constructions prior to 2011 are based on a combination of the GRanD and MRC databases (Lehner et al., 2011; MRC,
2009), while future connectivity is based on a list of proposed dams with commission dates (MRC, 2009). Connectivity decreases rapidly until 2022 if dam development
proceeds as planned. N represents the total number of investigated dams in the basin.
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Figure 4. Proportion of global river volume impacted by fragmentation (a) and flow regulation (b) for each impact category (see
figure 6 for classification criteria). See table S2 for impact values summarized by affected length (km) instead of volume.
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~An index-based framework for assessing patterns and trends in river
fragmentation and flow regulation by global dams at multiple scales
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Three Gorges; Yangtze River, China
2008

110 metros de al'gg.na, :
18.000/33.000 millones de ddlares
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Figura 16.1. Area cubierta por los embalses(m) y nimero de represas (=) construidas en Brasil
(adaptado de Agostinho et al., 2007a).
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Belo Monte dam scheme
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[ Amazon
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http://www.economist.com/news/americas/21577073-having-spent-heavily-make-worlds-third-biggest-hydroelectric-project-greener-brazil
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https://e360.yale.edu/features/how-a-dam-building-boome-is-transforming-the-brazilian-amazon




https://news.mongabay.com/2020/01/belo-monte-boondoggle-brazils-biggest-costliest-dam-may-be-unviable/
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Hoover Dam (USA)
1936




Represa, embalse / Pantano (Espana) / Reservoir, dam, impoundment
RESERVORIOS

Figure 8.3 Examples of the principal reservoir configurations: A. shallow, ‘U’
shaped; B. deep, ‘V’ shaped; C. deep, regular; D. shallow, regular

Impoundments Embanked reservoirs
(embalse) o (terraplen)




Caracterisicas

Figure 8.2 The intermediate position of reservoirs between rivers and natural lakes
is determined by their water residence time and degree of riverine influence
(Based on Kimmel and Groeger, 1984)

«-—md  Riers Lakes [~
-+ Reservoirs ; >
i ndme e impoundm
- Small impou nis — Larg pou ents .

increasing hydraulic residence time
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Figure 1.10 Three distinct zones resulting from gradients in reservoirs.
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Zonacion '

RIVERINE ZONE

TRANSITIONAL ZONE

LACUSTRINE ZONE

e NARROW, CHANNELIZED BASIN
® RELATIVELY HIGH FLOW

* HIGH SUSP, SOLIDS. TURBID, LOW
LIGHT AVAIL.

e NUTRIENT SUPPLY BY ADVECTION,
REL. HIGH NUTRIENTS

® LIGHT-LIMITED PPR

® CELL LOSSES PRIMARILY BY
SEDIMENTATION

® ORGANIC MATTER SUPPLY PRI-
ALLOCHTHONOUS, P < R

* MORE “EUTROPHIC™

® BROADER, DEEPER BASIN
® REDUCED FLOW

® REDUCED SUSP, SOLIDS, LESS
TURBID, LIGHT AVAIL. INCREASED

® ADVECTIVE NUTRIENT SUPPLY
REDUCED

e PPR/m® REL. MIGH

® CELL LOSSES BY SEDIMENTATION
AND GRAZING

® INTERMEDIATE

e INTERMEDIATE

¢ BROAD, DEEP, LAKE-LIKE BDASIN

LITTLE FLOW

REL. CLEAR, LIGHT MORE AVAIL,
AT DEPTH, Zp > Zm

NUTRIENT SUPPLY BY INTERNAL
RECYCLING, REL. LOW NUTRIENTS

NUTRIENT-LIMITED PPR

¢ CELL LOSSES PRIMARILY BY
GRAZING

ORGANIC MATTER SUPPLY PRIMARILY
AUTOCHTHONOUS, P > R

¢ MORE “"OLIGOTROPHIC™
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Figure 8.10 Relationship of morphometry, retention time and longitudinal variation in water quality process rates to oxygen
demand along the length of a reservoir (see also Figure 8.4) (After Cole and Hannan, 1990) Reproduced by permission of
John Wiley & Sons, Inc.
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(Thornton et al 1996)
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Figura 5-14: Desarrollo de la entrada de las plumas de los rios Grande y Chico en el embalse

Riogrande II - Caso de simulacion con el embalse en condicion de nivel medio e

hidrografas sincronizadas.
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Figure 8.11 An example of modifications in the depth distribution of dissolved
oxygen by currents caused by mid-depth water withdrawal (Based on Ebel and
Koski, 1968)

Dlssolved oxygen (mg ")
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(Thornton et al 1996) CURE
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Apunte: Circulacidon de Langmuir
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https://youtu.be/m0NQqA94y1A?si=UBQbwQ7MyVhDlNwl

¢ Cuales seran los productores primarios predominantes?
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https://www.facebook.com/photo/?fbid=439669307956076&set=a.114822353774108

Figure 8.18 Depths distributions of chlorophyll a and dissolved oxygen
concentrations in relation to the water withdrawal points in the highly eutrophic
King George VI reservoir, UK, during the summer months, prior to the application
of any management regime (compare with the managed reservoir in Figure 8.12)
(After Steel, 1972)
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Figure 5 Hypothetical tendency of colonization of aquatic macrophytes in reservoirs. The degree of
colonization is directly related with points density (after Thomaz and Bini, 1998b).
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Represa, embalse / Pantano (Espana) / Reservoir, dam, impoundment
RESERVORIOS

Efectos “colaterales”:

Alteracion del régimen hidroldgico natural:

1. Inundaciones en regiones de aguas arriba
Inundan y crean nuevos habitats
Aumentan el volumen de agua evaporada
Merma de los caudales circulantes aguas abajo
Modificacion de las condiciones geomorfolégicas del cauce (sedimentacion)
Alteracion de las zonas bajas que perturba el ciclo natural de peces y otros
organismos acuaticos (alteraciéon de corredores ecolégicos naturales)
Alteracion de los habitats y los paisajes fluviales: fragmentacion del habitat
Desaparecen tierras cultivables, dificulta la navegacion fluvial
Modifican la calidad del agua
10 Emiten gases de efecto invernadero
11. Desplazamiento de comunidades enteras
12. Cambios forzados en las actividades de subsistencia *’
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Presas y funcionamiento de ecosistemas loticos

River Continuum

Concept
P Flood Pulse

Concept

Fish zones concept
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Ej.

Discontinuidad seriada

P/R ratio ?

De acuerdo a la hipotesis del continuo las comunidades se organizan
espacialmente de acuerdo a la variacién de las propiedades fisicas y
quimicas del sistema, en consecuencias las diferentes comunidades
también presentan un continuo en algunos de sus atributos o
propiedades; la construccién de una represa crea una discontinuidad.
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Figure 3. Theoretical framework for conceptualizing the influence of impoundment on
ccological parameters in a river system. Discontinuity distance (DD) is the downstream
(positive) or upstream (negative) shift of a parameter a given distance (X) due to stream
regulation. Pl is a measure of the difference in the parameter intensity attributed to CU RE
stream regulation,
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Ward, J. V., 1983. The serial discontinuity concept of lotic ecosystems. In Fontaine, T. D. & S. M.

Bartell (eds) Dynamics of Lotic Ecosystems. Ann Arbor Sci., Ann Arbor, M, 29-42.

(NM)



Ej.

Discontinuidad seriada

P/R ratio

Estas condiciones alteradas por la construccion de una presa son
reestablecidas aguas abajo, estas generalmente se identifican y se
cuantifican en términos de la distancia en que existe una recuperacion
de las caracteristicas estudiadas (DD) y de la magnitud de la
diferencia.
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Figure 3. Theoretical framework for conceptualizing the influence of impoundment on
ccological parameters in a river system. Discontinuity distance (DD) is the downstream
(positive) or upstream (negative) shift of a parameter a given distance (X) due to stream

regulation. Pl is a measure of the difference in the parameter intensity attributed to CU RE
stream refutation,

Centro Universitario
de la Regidn Este

Ward, J. V., 1983. The serial discontinuity concept of lotic ecosystems. In Fontaine, T. D. & S. M.

Bartell (eds) Dynamics of Lotic Ecosystems. Ann Arbor Sci., Ann Arbor, M, 29-42.

(NM)



Discontinuidad seriada

A) Free-flowing river

* 2 - Plant-dispersal
- vectors
= . 10 km , .
= rapids F——- Riverbed profile
e 1 Flora

B} Impounded river

- > > #= Plant-dispersal

L ]
F 1

- weclors
10 km cascaded reservoirs
= dam —— Riverbed profile
e R I | Flora
1 2 3 4

Figure 1-2, Hypothesized relationships between plant-dispersal vectors, nverbed profile,
and composition of the nparian flora in free-flowing versus impounded nvers. (A) The flora in
the free-flowing river is hypothesized to descnbe a gradual change downstream, whereas (B)
in the regulated river, each impoundment is projected to develop an individual flora (denoted
1—4). (From Jansson et al., 2000a, copyright @ Ecological Society of America; reprinted by
permission.)

Centro Universitario
de la Regidn Este ( N M )



GRANDES REPRESAS Y COMUNIDAD DE PECES
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http://www.pescayturismo.com/Content/col/show?id=362

GRANDES REPRESAS Y COMUNIDAD DE PECES

San Francisco (13-80.-"6}&..1

Amazonas (44.7%)

Uruguay (13.8%) —>»

Parana/Paraguay (27 .7%)—”

Figura 16.4. Porcentaje de especies migradoras por cuenca (adaptado de Agostinho et al., 2007a)
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Figura 16.3. Potenciales impactos generados sobre las comunidades de peces aguas abajo de una represa,
a partir de cambios en factores ambientales relevantes que ocurren par la construccion de un embalse
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Cuadro 16.3. Comparacion de diferentes sistemas de traspaso utilizados en rios sudamericanos
(adaptado de Oldani ef al, 2007).

Sistema

Ventajas

Desventajas

Ejemplos

Ranuras verticales
(“vertical slots™)

Permite operar con
diferentes niveles de
agua.

Ofrece dificultades de paso
para especies de gran
porte.

Carece de areas de
descanso para los peces.

Represa de lagarpava
(rio Grande, Brasi)

Escaleras
(escalones-tanques)
(“pool and weir”)

Apropiadas para represas
de baja altura y gran
flexibilidad de disefios.

Alta selectividad de
especies.

Sensible a los cambios de
caudal.

Poca efectividad para
especies de fondo.

Represa de Lajeado
(rio Tocantins, Brasil)
Represa de Salta Morais
(rio Tijuco, cuenca alta
del rio Parana, Brasil)

Ascensores

El costo es independiente
de la altura de la represa.

Requiere poco espacio
para su instalacién.

Poco sensible a las
variaciones de nivel del
embalse.

Costo elevado de
construccion, operacion y
manutencion.

Genera estrés en los
peces y mortandad por
aglomeracion.

El nimero de peces
transferidos depende del
volumen del ascensory
del tiempo del ciclo.

Represa Engenheiro,
Represa Sergio Maotta
(rio Parana, Brasil)

Represa de Funil
(rio Grande, Brasil)

Yacyreta (rio Parana,
Argentina-Paraguay)

Represa Santa Clara
(rio Mucuri).

Esclusas (“fish
locks™)

Disefio flexible que
puede ser adaptado a
distintos tipos de
represas hidroeléctricas.

Baja capacidad de
transferencia.

El nimero de peces
transfendo depende del
nimero de ciclos diarios.

Durante la fase del llenado,
el flujo de atraccién se
reduce o se elimina.

Represa de Salto Grande
(rio Uruguay, Argentina-
Uruguay)

Sistemas de by-pass
(rios artificiales)

Alta capacidad de
transferencia.

Permiten simular las
condiciones naturales
del rio.

Amplio espectro de
velocidades de agua

Utilizables para migraciones
descendentes.

Proporcionan habitats para
especies residentes.

Requieren de un amplio
espacio para su
instalacion cuandao la
altura de la represa es
considerable debido a su
baja pendiente.

Susceptible a variaciones
del nivel de agua en el
reservorio.

Riesgo de introduccion de
especies no-deseadas.

Canal de Piracema,
Represa ltaipu, rio
FParana (Paraguay-
Brasil)
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Algunos ejemplos de sistemas de transporte de peces aplicables a
embalses

https://www.youtube.com/watch?v=eGzdOpCisnQ

https://www.youtube.com/watch?v=1GaQDwamBwU

https://www.youtube.com/watch?v=nopg9JSTTzg

https://www.youtube.com/watch?v=2z3ZyGIgUkA

https://www.youtube.com/results?search query=salmon+pump+upstrea
m+bypass

https://www.youtube.com/results?search query=whoosh+innovations



https://www.youtube.com/watch?v=eGzdOpCisnQ
https://www.youtube.com/watch?v=1GaQDwamBwU
https://www.youtube.com/watch?v=nopg9JSTTzg
https://www.youtube.com/watch?v=2z3ZyGlqUkA
https://www.youtube.com/results?search_query=salmon+pump+upstream+bypass
https://www.youtube.com/results?search_query=salmon+pump+upstream+bypass
https://www.youtube.com/results?search_query=whoosh+innovations

Lineas de Transmision

Centrales Hidroeléctricas

Capacidad Instalada y Lineas de Transmision
Fuentes: Achkar (2000) y UTE
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EFECTO DE LAS REPRESAS EN LA
DIVERSIDAD DE LA FAUNA iCTICA EN LA
CUENCA DEL RiO NEGRO (URUGUAY)
Franco Teixeira de Mello, Ivdn Gonzélez-Bergonzoni, Nicolas Vidal,
Alejandro D’ Anatro, Samanta Stebniki
» Centro Universitario Regional Este,
Universidad de la Republica,
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Especies migradoras
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La nueva agenda:

e Caudal ecoldgico o ambiental
* Eliminacion de presas

* Fish migration
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Decreto N° 368/018

APROBACION DE MEDIDAS PARA QUE LOS USOS DE LAS AGUAS PUBLICAS ASEGUREN EL CAUDAL QUE PERMITA LA PROTECCION DEL
AMBIENTE Y CRITERIOS DE MANEJO AMBIENTALMENTE ADECUADOS DE LAS OBRAS HIDRAULICAS

Promulgacion: 05/11/2018
Publicacién: 13/11/2018
El Registro Nacional de Leyes y Decretos del presente semestre ain no fue editado.

VISTC: la necesidad de establecer medidas para que los usos de las aguas
piblicas aseguren aquel caudal que permita la proteccién del ambiente y
criterios de manejo ambientalmente adecuados de las obras hidriaulicas:

RESULTANDO: I) gque el Estado debe promover tanto la conservacidn, como el
aprovechamiento integral, simultaneo y sucesive de las aguas, pudiendo
disponer lo pertinente para la proteccidn contrz sus efectos nocivos, incluso
los que pusdan dafiar =21 ambisnte, de conformidad con lo que prevén los
articulos 2° y 4° del Céddigo de Aguas (Decreto-Ley N° 14.859, de 15 de
diciembre de 1978);

datos laboratorio...xlsx ejemplo planilla (2).xlsx ejemplo planilla (2).xlsx ejemplo planilla (1)xlsx ~ ~ Mostrar todo X




Ecological Modelling 252 (2013) 266-272

Contents lists available at SciVerse ScienceDirect

Ecological Modelling

journal homepage: www.elsevier.com/locate/ecalmodel

Adapting the operation of two cascaded reservoirs f((r ecological flow )
requirement of a de-watered river channel due to diversion-type
hydropower stations

Qiuwen Chen#P* Duan Chen®¢, Ruonan Li?, Jinfeng Ma?, Koen Blanckaert?

3 RCEES Chinese Academy of Sciences, Shuangginglu 18, Haidian District, Beijing 100085, China
b Three Gorges University, Daxue Road, Yichang 443002, China
¢ Changjiang River Scientific Research Institute, fiuwanfang, Hankou District, Wuhan 430010, China
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Spectacular Time Lapse Dam _Removal_ Video(1080p_H.264-AAC).mp4
http://www.youtube.com/watch?v=4LxMHmw3Z-U

* https://www.damremoval.eu/

* https://www.internationalrivers.org/campaigns/dam-removal

e https://worldfishmigrationfoundation.com/



https://www.internationalrivers.org/campaigns/dam-removal
https://www.internationalrivers.org/campaigns/dam-removal
https://worldfishmigrationfoundation.com/

Represa, embalse / Pantano (Espana) / Reservoir, dam, impoundment
RESERVORIOS

Bibliografia recomendada

Thornton, J., A. Steel & W. Rast, 1996. Chapter 8. Reservoirs. In Chapman, D. (ed) Water Quality Assessments
- A Guide to Use of Biota, Sediments and Water in Environmental Monitoring. 2nd. UNESCO/WHO/UNEP.
http://www.who.int/water sanitation health/resourcesquality/wgachapter8.pdf

Y disponible en EVA


http://www.who.int/water_sanitation_health/resourcesquality/wqachapter8.pdf

RESERVORIOS

(con foco en grandes embalses)
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