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Una aproximacion ecoldgica

Claudia Feijoo
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Lcosystem restoration /... | should not be confounded wnth
“oardening” rwer margins i urban areas, as it oflen is.
Instead, rwer restoration should focus on recovering the
dynamic characteristics of rwers. ..

Sabater, Elosegui y Dudgeon (2013)
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Término

Restauracion
(o restauracion
completa)

Rehabilitacion
(o restauracion
parcial)

IMejoramiento

Recuperacion

Mitigacion

Sansamiento o
remediacion

Eninglés

Restauration

Rehabilitation

Improvement

Reclamation

Mitigation

Remeadiation

Definicié

Wolver un sistema o habitat acuztico a su
estado original o pre-disturbio (Roni y Beechie
2013).

I

El acto de restaurar a un estado anterior, 0 a
una condicion no alterada o perfecta (Bradshaw
1996). _

Restaurar o mejorar algunos aspectos de
un ecosistema, pero sin restaurar todos sus
componentes (Roni y Beechie 2013).

La accion de restaurar alge a un status o
condicion previa (Bradshaw 1996).

Actividad de gestion que tiene come objetivo
restablecer determinados aspectos de la
funcionalidad del ecosistema en zanas
degradadas, y que no siempre va orientada a la
recuperacion de la biodiversidad perdida (Gann
et al 20139).

Mejorar la calidad de un habitat por
manipulacion directa (Roni y Beechie 2013)

Retornar un area al habitat previo, pero sin
restaurar necesariamente todas sus funciones
(Roni y Beechie 2013).

Retornan un sistema a un estado apropiado
(Bradshaw 1996).

Realizar acciones para paliar o compensar
efectos potencialmente adversos sobre
ecosistemas acuaticos que han side
modificados o que se perdieron por acdion
humana (Roni y Beechie 2013).

Aplacar o moderar el impacto de alge.

Remocion de contaminantes del ambiente.

Cual es la condicidon de referencia?

TEORIA DE LA
RESTAURACION
FLUVIAL

Claudia Feijod, Adonis Giorgi y Francesc Sabater



¢RESTAURAR QUE?

* |a estructura y funcionamiento del ecosistema
* |a utilidad

— épara que?
— épara quién?
— équé tanto?
* |os Servicios ecositémicos
— écuales?
— équé tanto?

TEORIA DE LA
RESTAURACION
FLUVIAL

Claudia Feijod, Adonis Giorgi



;Servicios Ecosistémicos?

Moderacion del clima Informacion cientifica

Reciclaje de nutrientes Alimentos

Tratamiento de residuos Agua potable

Control de crecidas Agua para cultivos

Recarga de acuiferos Generacion eléctrica

Habitats para muchas Corredores de transporte
especies
Recreacion
Recursos genéticos y

biodiversidad

Centro Universitario
de la Regidn Este FTM
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Cheonggyecheon, Seoul (Korea) 1904
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éPor que falla la restauracion?

No se conoce bien el sistema fluvial
No es posible llevarlo al estado de referencia
Se excluyen aspectos relevantes (ej. geomorfolégicos)

La escala del proyecto de restauracion no es la
adecuada

El proyecto no es apoyado por los actores sociales

No se establece un método de evaluacion adecuado
y falla la forma de medir su éxito

TEORIA DE LA
RESTAURACION
FLUVIAL

Claudia Feijod, Adonis Giorgi



Principios rectores

1) La mejor restauracion es la gue no es necesaria.

2) No se deben crear mayores problemas que los que
se intentan resolver

3) Dejad que el rio haga su trabajo
4) Ser realistas con los objetivos buscados
(y responsables con el manejo del dinero)
5) Considerar el contexto socio-econdmico
6) Seguir un codigo deontolégico
7) Monitorear a corto y largo plazo

TEORIA DE LA
RESTAURACION
. - S ., FLUVIAL
Deontologia: parte de la ética que trata de los deberes y principios que afectan a una profesion. s Feiod. Adonis Gior



MONITOREO, MONITOREO, MONITOREO

DEFINICION )
DE ACCIONES (3) ) IMPLEMENTACION
EVALUACIO DIAGNOSTICO

&

Conceptualizacién grafica de ciclos consecutivos de gestidon bajo un esquema adaptativo.
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Conceptualizacién grafica de ciclos consecutivos de gestidon bajo un esquema adaptativo.



Conductividad pH

[OD]

Monitoreo: diagndstico/evaluacion

Conocer y caracterizar el sistema: que es lo “normal” y que es lo raro.
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Monitoreo: diagndstico/evaluacion

éCémo se comporta?

IET
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% del total de datos

Monitoreo: diagndstico/evaluacion

équé tan extendidos estan los problemas?

60
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20

indice de estado tréfico asignado a
todos los sistemas fluviales canarios
muestreados entre 2014 y 2021. Las
barras muestran la frecuencia de

23,8 ocurrencia para cada estado tréfico.
17,4 Los términos representan los sufijos
correspondientes.
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Monitoreo, diagndstico/evaluacion

éDiferencias espaciales?

Rio Santa Lucia y afluentes canarios Cuencas de aporte directo al Rio de la Plata
76 76
74 74
72 4 L 72
70 4 70
68 E I 68
- 66 - ; S - 66 —
w < B
64 L
62 | E{*) ") L 62
60 £ 60
=

i - I 58
58 Q\OO(G
56 (;P& - 56

N
54 T T T T T T T T T T T T T T T T 54
o o @ 2 & 2 > o o & @ @ @ e
& & L ¥ 8 d & S A S S S
¢¢ S (\0 & &® 4@ @y RS O,Dg‘ N o2 é‘b 3 ) N &
© £ (@0 o & < & @GJ o © J\@\\ @‘\o Q.0:3 @ < obe 2

Ao 60 C)’b (&\ 0\5 <\0 > N S o o) 8 b
& @ o < RX @ o & & ©
S 60‘\ o &9 & ) &

2 & é\oa_, @
&
Q

Variabilidad del promedio anual 2014-2021

Heterogeneldades eSpaCIaleS del indice de estado tréfico (IET) para

subcuencas canarias. Los datos marcados e iemion
. del Informe GEO
con asterisco incluyen  Unicamente v Caokiga oz

muestreos de Linea de Base, mientras los
no marcados incluyen los muestreos PPM.
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Algunas caracteristicas fundamentales de un Sistema Lotico

 Un sistema abierto-hiperconectado

 Un sistema fuertemente acoplado y dependiente de su entorno.
* Un sistema con capacidad de regulacion, soporte y suministro

* Un sistema multidimensional (4D!)

* Un sistema multiescalar en términos espaciales

 Un sistema multiescalar en términos temporales

* Un sistema con fuertes tele conexiones

* Un sistema que presenta propiedades emergentes

 Un sistema complejo ...

La naturaleza misma del sistema, suele ser frecuentemente

_ . . PRACTICA DE
ignorada en el proceso de toma de decisiones LA RESTAURACION

FLUVIAL

Adonis Giorgi y Claudia Feijod
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Escalas de analisis




LA ESCALA CUENCA

el sistema acuatico

Sobre la base de (Hayga rth et al, 2005)




LA ESCALA CUENCA

Mount
Cushman 5
(977 m) A
h -

LA ESCALA CUENCA
HIDROGRAFICA

[ Hubbard Brook watershed L Wairs
= - [ Experimantal watersheds ®  Weather stations

Bormann &Likens (1967) ey A = sk
Strahler (1957)
1960 1970 1980 1990 2000 2010

lllies (1961)



LA ESCALA CUENCA

SISTEMA DE GESTION DE PLANES DE Uso

Bienvenidos al sistema de gestion de planes de uso y manejo responsable del suelo

g s s
La Direccion General de Recursos Naturales es responsable de promovar, regular y controlar el Uso y manejo responsable y —

sostenible de los racursos naturales de interes para la produccion agropacuaria y sus cadenas de valor
Do acuordo al Decruto N? 405008, de 21 de agosto de 2008, En base al arliculo § del mismo, o Ministorio de Ganaderia

== PLAN DE ACCION PARA LA PROTECCION
e L el DE LA CALIDAD AMBIENTAL

Como Ingeniero Agrénomo ek por DARN, usted debe deciarar squl sus nuevos planes de uso y/o actualizar los

i N i ¥ DE LA CUENCA DEL RIO SANTA LUCIA

Como propietario o tenedor as: 1os planes, usted puede encontrar en este sitio los planes declarados para sus chacras.

MEDIDAS DE SEGUNDA GENERACION

gub.uy [+ Ingresar a Perfil gub.uy

Ministerio
de Ganaderia, Buscar en MGAP B MG E
Agricultura y Pesca

n Tramites y Servicios Datos y Estadisticas Comunicacion

Inicio + Politasy Gestidn +  Planes parala Produccion Lechera Sostenible (PLS)

Suelos y Aguas

Planes para la Produccién Lechera
Sostenible (PLS)

14082020 & < compani

Objetivo Combatir la erosién hidrica, la cual provoca dafios en el suelo que
se erosiona, en los sitios del paisaje en los que se depositan los sedimentos y
en los ecosistemas acudticos.

I\ Ministerio
Ba%  de Ganaderia, suscaren B .
Agricultura y Pesca

Convocatoria: Mejora ambiental para tambos de la Cuenca del Rio
Santa Lucia en riesgo geografico alto

Mejora ambiental para

tambos de la Cuenca del
Rio Santa Lucia en riesgo

CONVQOCATORIA

MEJORABVBIENTAL PARA TAMBOS
DE LA CUENCA DEL RIO'SANTA LUEIA
EN RIESGO GEOGRAFICO ALTO” 7/

enlace


https://www.gub.uy/ministerio-ambiente/politicas-y-gestion/plan-accion-para-proteccion-del-agua-cuenca-del-santa-lucia#:~:text=MEDIDA%208%3A%20Instaurar%20una%20zona,la%20condici%C3%B3n%20hidromorfol%C3%B3gica%20del%20r%C3%ADo).

LA ESCALA CUENCA
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https://www.ambiente.gub.uy/visualizador/index.php?vis=sig
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LA ESCALA TRAMO

1.2 New channel meandering either side of existing channel

River CoLE
Locanion - ColesHiy, (Oxon/Wiirs eorper) SU234935
DAt OF CoMSTRUCTION - AUTUMN 1995
LencH — 700m
Cost - £25,000

Figure 1.2.1
PLAN OF DOWNSTREAM OF MILL

F
"‘La-a,ﬂ la; COLESHILL  —— Original channels

- Mew channel

MILL
8B80m

el
~

Start of work

Existing
Mill by-pass

The river course had been straightened and deepened in the
17th century to draw water from the mill wheel. Further
enlargement took place in the 1970s to alleviate flooding of
agricultural land. The new channel was created to restore
- meanders and previous flood frequencies. The future operation
S of the mill, and the risks of flooding affecting both people and
F property, were both safequarded.

Y/
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Yo% the River Restoration Centre

Working to restore and enhance our rivers
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# theRRC Membership Projects Conference UKRiver Prize  Advice Training Guidance News

Conference

The SARR conference at Liverpool on
6th - 8th September 2023 will unite
scientists giobally within one meeting

covering all disdplines of river
restoration. Scentists can present
their work, discuss ideas, create new
collaborations and advance
challenges in river restoration
science. Click the image to register
interest in attending.

2023 RRC Conference Call for Abstracts! Latest News >>
Deadline FRIDAY 2nd DECEMBER 2022 -
— Expression of Interest -

Find out more! Propagation & Translocation of
Luronium natans &
Potamogetons sp. as part of the
LUF Montgomery Canal
Restoration

Canal & River Trusz, the charity that
look after over 2000 miles of canals
and rivers; are looking for a

RRC Scientific Propagator of specialist aguatic..
Conference 2023 UK River Conference SEVERN: The poisaning of Eritain's
- - Amazon
2023 = Prize : :
Hertfordshire chalk rivers

2 > restoration to combat climate
change

Dam Removal Eurcpe - Barrier
tracker App

MERLIN project: questionnaire to

Manual of gather insights about individual
- - - ions, i nd
2023 River = Howcanwe @ Restoration sl

based solutions

Champions help? ~ Techniques
Upcoming Events >>

International River Symposium
27-30 Nov 2022 - Vienna & Online

Next steps for flood and coastal
erosion risk management

RRC Training e il 60ec2022- Online

Courses % Job Adverts " Membership i ISR
o 4o ~ " J—" 7 Dec 2022 - Online

SRS, ) TR ; W st L

https://www.therrc.co.uk/
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Manual of River Restoration Techniques

Project Information

Guidance » Manual of River Restoration Techniguss

Manual of

The River Restoration Centre (RRC) Manual of River Restoration Technigues aims to help river managers
identify potential restoration technigues for uss in river restoration and sustainabole river management. First
izsued in 1557, it provides detailed examples of innovative and best-practice river restoration techniguss, and
now includes 68 case examples from 30 sites across the UK which can be downloaded fresly as FOFs.

Mew to the Manual?

= Pleaze read the Intreduction” saction first to learn more about the resource.
» Users can search by river name, restoration aim or use
* Dec=ion support pages are availabls o help identify

an interactive map.
svant caze stud

Further Guidance

RRC hazthe = = to provide further advice on technigues, including:

Fre

= [|fan MOT technigue is suitable for your river or project;
= Orther technigues not yet incuded in the manual;
» (Orther aspects of project planning, delivery and evaluation.

L

=

If you want more information on the advice RRC can provide, please email us
at rrc@therrc.co.uk or visit our advice psge.

Search the Manual

\Us= the s=arch bar below or the drop down menus to find relevant technigues and case studies.

| [ e |

Navigate to sections or techniques

Introduction ~
Decision Support 4

View Projects by Overall Aim

View Projects by River Name
View Projects by 5ite Designation

Tabular Overview of Technigues

Map of Techniques
Reference Material

esolution x

Scottish Natural Heritage
Dualchas Nadair na h-Alba
Aok raturs o sl of Scotms
Hidae ok lud wirvon Aloa e fad

ki

s e e s

Latest News

Caprasaion of Interest - Propagalion
& Transkcaton of Luraniurm nalans
& Potamogelons sp. &s part of the

LUF Mentgomery Canal Restaraton

SLVIRN: The posoning of Britain's
Aria s

Hestlordshire chalk rivers
restoration 1o combat cimate
changs

RRC Tweets

Mav 17 — 2023 RRC Conlerarncs
Abgiract subwmission deadline
EXTEMDED! Deadling Friday Zod
December 2022

armaLmajj
#rrcconference

hilLps: A co

Mo 8 — 2023 UK Riwer Price
Applicatiors naw OPIN! This award
looks 1o inspire and celebrate
innovation and best practice. .
hilLps:i.c A

Mav 8 — RT @RABCorEy
Flaating ecosystems, channs
realignenent, silt removal &
vEgELAian Mmanagernent were on
shww recently for several ol...

Pl AL Co 94KIL TRw D




LA ESCALA TRAMO
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Skjern E:F byder pd mange naturoplevelser dret
rundt. | Skjern Enge onsker Skov- og Naturstyrelsen
at forbedre levevilkireme Iov’dc mange forskellige

anter og dyr, s3 oplevelsen for de besogende kan
g:vve bedst mulig. Derfor bedes du folge neden.
staende regler.

* Hunde skal altid viere i snor. | "Hundeengen” er
hund uden snor tillade.

= Hunde ma ikke tages med i hegninger, kano eller bid.

* | fuglenes yngle- oﬁ:&w er der begrenset
adgang | visse omedder. Se skiltene.

= Ovematning pd p-pladser i autocamper o.lign er
forbudt.

* Ovematning | telt er kun tilladt pd de afmaerkede
pladser.
* Bal og gnll er kun tilladt pd de afmaerkede bil- og

. %mmmumulmpﬂem
strickninger fra 16.6 — 28. 29.) 2. se signaurordaring,
C trackninger

. anviste Js| er tlladt fra d.
1.4 - 14.9 med mﬁwm
* Lystiisker | den fra Amholm Bro Sl:iemko;i

Sydlige Parallefkanal fra den nordlige bred es tilladt
med gyldigt nationalt fiskekort.

Hoj vandstand kan forhindre faerdsel pa trampestierne.

-

Enjoy the wildlife in Skjern Enge all the year round.
The Danish Forest- and Nature Agency wants to
increase the biodiversity in the nature area, It will
also increase the expenences for the visitors.
Thesefore the agency should kindly ask You to follow
the rules mentioned below.

* Always have dog in his lead. Use the
“Dogarea” wm;dop without lead are allowed.

* Itis not allowed 1o bang your dog inside fences,
in canoe or boat.

* In the bird's breeding- and resting periods certain

areas can be closed.

it is not allowed to stay overnight at the parking

areas.

* Tenting overnight and open fire is only allowed at
the marked areas.

* Canoing is only allowed at the marked river stretch
from 6.16 10 2.28.(29.) Lock t #e fst of
* For angling in Skjern River must a
mlmzzti:ﬂcm local fishing card.
Season 4.1 - 9,14,
* For at the river stretch from Amholm

idge 10 River and from the nature area
into Sdr. Parallelkanal you must have a national
fishing licence.

water level in the area can prevent You from
m;mhnds.

Skjem Enge bicten das ganze Jahe ber viele
Natu nisse. Dinisches Generaldirektorat fiir

Foest und Natur wiinscht eine groBe Biodivesifikation
in diese iet. £s gibt auch groBen Naturer-
lebnissen fir die Besuchem. Deshalb das General-
direktorat bitten Sie folgende regeln beachiet werden.

* Den Hund immer an der Leine fuhven, In der
Hundgebiet kiinnen Hunde ohne Leinen laufen.
* Hund in die Umziunungen, in Kanus, oder
1o dem B/ vl g o
*in Brut- Zugzeiten der Vogel kann s
Izn bestimmten Gebieten einen ei:g:‘schr.mktm
uga 3
Das U ten auf dem Parkplatz st verboten.
Das Ubernachten im Zelt, Fewer und Grill ist nur
an den markierten Platzen gestatiet,
Kanufahren ist nur in Skjern Au von 16.6 bis
28.(2902. an den markierten Austrecke erlaubt.
Das Angeln in den Skjern Au erfordert ein
gesezliches Angelzeichen und auch ein lokal
ne.

* Das Angeln in den Au von Amholm Briicke
2um Skjem Au und in Sde. Parallefkanal von

m ein gesetzliches

https://goo.gl/maps/Jeu2Bdh334jzWHih7
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Pedersen et al, 2007. Restoration of Skjern River and its valley: Project description and
general ecological changes in the project area. Ecological Engineering 30(2):131-144
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PAPERS
FROM
DEPARTMENT OF ECONOMICS AND NATURAL RESOURCES

SOCIAL SCIENCE SERIES 10
2002

COST-BENEFIT ANALYSIS OF THE
SKJERN RIVER RESTORATION PROJECT

Alex Dubgaard
Mikkel F. Kallesoe
Mads L. Petersen
Jacob Ladenburg

SAMFUNDSVIDENSKABELIG SERIE

Skrifter fia Insting for ekonoasi, sov og landskab
Den Kangelige Veserimser og Lsadbohaysol
Royal Veterinary and Agricultural University

http://www.ecrr.org/publication/decmak doc2.pdf CURE

Centro Universitario
de la Regidn Este



http://www.ecrr.org/publication/decmak_doc2.pdf
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LOGJAMS ARE KEY TO SALMON HABITAT RESTORATION

Dec 29,2020 | News

://nwtreatytribes.org/logjams-are-key-to-salmon-habitat-restoration



https://nwtreatytribes.org/logjams-are-key-to-salmon-habitat-restoration/

Algunas experiencias a modo ejemplo





https://doi.org/10.1002/2014WR016874

pre- restoration post-restoration

enlace


https://riverlab.berkeley.edu/index.php/2019/11/restoring-process-in-rivers-15th-annual-berkeley-river-restoration-symposium-7-december-uc-berkeley/
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https://riverlab.berkeley.edu/index.php/2019/11/restoring-process-in-rivers-15th-annual-berkeley-river-restoration-symposium-7-december-uc-berkeley/

A
IRVIR Stream Restoration Project

The Adieafaen Sharis Here

This summer over half a mile of RVR's rivers and
streams will be improved thanks to a
special state grant!

A LTS T AR flv'.-"- f“ w i [FE
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STOP EROSION
Revernt slonm surges hove degrodeed

rivarbanks significantly SAVE WlLDLIf—‘E’f =

Did vau know this SrocK (s a ciltical port
of the Morylond Brack Trowt habitat?

Aok s Soss i bt et Guests will cojoy @ bea utlquy renowed
128002 B3 2€ 207 1063 D707, 00 0V 20 J15E £ KO0k R 8VR tandqcope for years 0 come.
INALIRIVHI T Ty S 8 AT A A

https://www.rivervalleyranch.com/stream-restoration/



https://www.rivervalleyranch.com/stream-restoration/

Restoring Viontgomery County s Streams

Stone Toe Protection Rock Pack and Flush Cut J Hook Cross Vane Shallow Wetlands Coir Logs

Stone instalied at the base of the stream Stream bank trees seriously undercut by Rock Iy placed in strearme in the shape of 8 Stane is carefully positioned at an angle to Croution of a shallow wettand below a kocal Made f1om biodegradable coconut fers
bank prutects #f from heawer storm flows usive stoem fows G be protected with 1" 10 channel the flow of water away from reaty & “vane” which diverts the flow of WOrmArain aBows water Qualdy treatment thay provide & madium for vegriation,
and preventy undermining The stream bank wpportive rock packing, If undercut 100 far, erodng stresm banks. The “hook™ of turved water toward the center of the stiemn theough mBiftration, nutrent uptake, snd Protecting less erouve stream reaches by
ate gadud back and planted with native they can be “flush o, ™ which allows the tip of the “J* has slats which aliow fast theretly protecting stream Banka, maintiinimg limited detentian. Shallow wetlands also halding the bank in place and catching

100ts to remain in the bank for stabilization flowing water theough to disspate energy
AN Crovan protection and form scour pools, which add habitat

streom bed efevation, and peeventing hurther
strmam downouttng.

provide habitat for balanced aguatic plant
and animad commanities.

eroding matecial

-y
vl

Ouv stream restoration ¢ A,
program uses a variety of @ i Vilvw el
techniques to stabilize / / E
stream banks, reestablish ¥
aquatic habitat, and
prevent erosion and
sediment pollution to our
streams and watersheds.
Restoration efforts generally
employ natural materials such as
rocks, logs, and native vegetation to
raduce pressure on eroded banks and
prevent down-cutting of the stream
bed, in addition to stream buffer
reforestation efforts, which provide
lang-term protection.
In areas with wide buffers, where
the stream is farther away from
property lines; "softer” techniques
and natural materials are used,
which often help restore
the meander pattern
found in stable
streams, Urbanized
areas, with
development closer
to the stream, may
require “harder”
engineered solutions,

Thepunmers of Imbricated Rip Rap Log Vane
Invismmental o / . :
Frotgtion



https://www.montgomerycountymd.gov/water/restoration/streams.html
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