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Objetivos de Desarrollo Sostenible

OBJETIVO 6.6

De aquí a 2020, proteger y restablecer los ecosistemas relacionados 

con el agua, incluidos los bosques, las montañas, los humedales, 

los ríos, los acuíferos y los lagos
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Esferas de la ecohidrología

Fuente: Mc Clain et al, 2012
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(Adaptado de Zalewski 2017)
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Valoración económica de BySA

Gaviño Novillo, Di Meola, 2012
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• Evidence	based	policy	
formulation		

• Involvement	of	local	
authorities/	stakeholders	

in	implementing	EH	

management	strategies	
• On-site	training	for	young	
scientists	and	decision-
makers		

• Dissemination	of	
information	on	

ecohydrological	approach	

for	water	management		

-Deforestation and  soil 

 erosion 

-Water pollution  

-Intensive urban and road 

development  

-Natural and anthropogenic 

hazards (landslides,fire, 

floods (LWD, sediment) 

EH implementation principles: Quantification	of	the	hydrological	processes	at	
catchment	scale	and	mapping	anthropogenic	impacts, Distribution	of	ecosystems	
and	their	relevant	processes,	Ecological	engineering		

-Biofiltration and sediment trapping using constructed 

wetlands and vegetation management 
Fig.3 - 3D Landscape modelling of the basin 

(courtesy of Muschong, Sarandon &  

Gaviiño Novillo, 2010) 

Marcelo Gaviño Novillo & Sara Castañeda  

 (National University of La Plata and Municipality of SMA) 

Contact: magavino@gmail.com 

MAJOR ISSUES 

T 
(°C) 

PPT  
(mm/yr) 

 

   

Life zone 
Cold temperate wet 

forest 

PETratio: 0,45 

Elevation: 1425 m 

Humidity: humid 

Mesosiliceous tertiary volcanics 
and metamorphic and plutonic 

rocks 

Main outcomes achieved: Increase security against  natural hazard, enhancing 
of environmental services, restoration of water quality and biodiversity.  

Riverine restoration 
(courtesy of  

M. Gaviño, 2006) 

Courtesy of M. Gaviño Novillo, 2010) 

Latest Results 
After 22 years the project has achieved its 

sustainability and expansion to other areas of the 

Andean Patagonian Region (Argentina and 

Chile). Is recognized as a demonstration project 

of regional scope in the research, design and 

implementation of innovative measures based on 

ecohydrology, soft engineering, and participatory 

approach. More than 10 publications, 

dissertations and graduation were produced. 

PHYTOTECHNOLOGY	
ECOHYDROLOGICAL	
INFRASTRUCTURE	

-Reducing natural and geohydrological risks through 

control of woody debris, and landslides and margin 

restoration 

Restore and conserve 
ecohydrological processes in 

natural ecosystems 

Enhance ecohydrological processes 
in novel ecosystems 

Apply complementary 
ecohydrological  processes in high 

impacted systems 

YES/NO YES/NO YES/NO 

Updated	July	2015	

1450 

11 

-Eutrophication of the lake due 

to the increase of nutrients (P 

and N) 

-Overgrazing causing erosion 

Are inputs to Participate in 

EH Objectives EH methodology 

Activities 
 

- Development of a Spatial Decision Support Model for the watershed based on (GIS) (i.e: hydrological features, 

ecological features, vulnerability maps, land cover classification maps, land use, sediment production, other 

 
  

Objectives  Stakeholders 
• Researchers	
(University	of	La	

Plata,	Comahue)	
• Mapuche	indigenous	

population	
• Tourist	and	ski	resort	
(Chapelco)	

• NC	IHP	(Argentina)	
• National	Water	

Institute		
• Municipality	of	San	

Martin	de	los	Andes	

Set conditions for 

Water:	Mitigation	of	natural	
hazards	with	soft	engineering	
Biodiversity:	Assessment	of	
land	use	impact	on	water	

quality	and	fisheries	

Services:	Enhancing	regulating	
services	using	phyto-
technologies	
Resilience:	Re-engineering	the	

river	by	diversifying	flood	
control,	restoring	habitat,	and	

increasing	modularity	in	the	

ecosystem. 

City of San 
Martín de los 

Andes 

LÁCAR LAKE/HUAHUM RIVER BASIN 

40°10’S, 71°21′W Main description: 
 

The demosite belongs to the Lácar Lake and Huahum River Basin (Province of Neuquén) 

Fig	1	

Several	streams	and	rivers	drain	from	headwaters	to	the	Lacar	Lake	(Fig.1).	The	outlet	is	conveyed	as	
runoff	by	the	Huahum/Valdivia	River	to	the	Pacific	Ocean.	The	Pocahullo	river	crosses	the	City	of	San	
Martín	de	los	Andes	(26.000	inh)	and	drains	the	East	part	of	the	basin,	equivalent	to	20%	of	whole	
surface.	Most	of	the	ecohydrological	restoration	interventions	are	in	the	watershed	and	riverine	area	of	
Trabunco	river	and	riverine	of	Pocahullo	River	(Fig.2).	

Fig	2	

Regional	evaluation	of	the	
present	ecohydrological	
status	of	the	river	basin	

and	the	Pocahullo	river	
flood	valley.	

Implementation	of	
experimental	measures	of	
water	management	using	

soft-engineering	design	
and	also	hard-engineering	

works	inspired	in	natural	
processes.	
Interdisciplinary	

cooperation.	

- Modelling of the basin (Fig.3)  - Mitigation of natural hazards	- Riverine restoration - Policies EH based	

-Ecohydrology MSc Course (University of La Plata), ERASMUS MUNDUS MSc Course in Ecohydrology 
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S2: Sediment load and erosion control with 

sediment traps and vegetation management. 

S: Solutions    B: BenefitsS1: Reducing natural and geohydrological risks 

through control of large woody debris and landslide 

restoration

S4: Nutrients uptake through riparia

restoration and biofiltration

Urban area (SMA)

(urban expansion and infrastructure development )
LACAR LAKE

B1: NATURAL RISK

MITIGATION
B2: GOOD WATER STATUSB3: AESTHETIC VALUE OF 

LANDSCAPE

B5: TOURISM ACTIVITIES, EMPLOYMENTS AND ECONOMIC DEVELOPMENT

B4: FOREST AND WILDLIFE CONSERVATIONENVIRONMENTAL BENEFITS

SOCIOECONOMIC BENEFITS

S3: Landscape carrying capacity

analysis and planning
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III. CASE STUDY

Soluciones basadas en la naturaleza
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Soluciones basadas en la naturaleza
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Soluciones basadas en la naturaleza
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III. CASE STUDY

Soluciones basadas en la naturaleza
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Erosion hazard assessment (Gavrilovics method)

Source: Brea, Gaviño Novillo, Spalletti, 2000
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Soluciones basadas en la naturaleza
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Grandes detritos

de madera- LWD

Impacto de detritos 

leñosos en cauces

Large Woody Debris
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Presa selectiva de control de sedimentos gruesos y madera

(con protección de márgenes mediante gabiones) 
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Gaviño Novillo, 2010
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CONDICIONANTES

AMBIENTALES

El Mapa Hidro-Ambiental 

fue elaborado 

considerando todos los 

condicionates 

ambientales que 

permitan orientar una 

gestión ambiental integral 

para el área de la Vega
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ORDENANZA N° 8390 – Impacto hidrológico cero

San Martín de los Andes

MANUAL DE BUENAS PRÁCTICAS AMBIENTALES
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Correo electrónico ; magavino@gmail.com

El caso de la 

Autoridad Interjurisdiccional de las Cuencas 

de los ríos Limay, Neuquén y Negro
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Ámbito geográfico

Río Limay Neuquén Negro TOTAL

Área de drenaje (Km2) 61.331 39.053 23.400 123.780

Caudal medio (m3/s) 650 280 930 

Población aguas abajo 700.000 personas

Energía media anual: 14.270 GWH

Superficie en producción bajo 

riego
150.000 Ha
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AIC – Organismo Interjurisdiccional 

AIC

Estado 
Nacional

Prov. Del 
Neuquén

Prov. De 
Buenos 

Aires

Prov. de 
Río 

Negro

Administración.

Control.

Uso.

Aprovechamiento.

Preservación.

Se crea en el año 1985 

por Acuerdo de los 

Gobernadores de las 

Provincias de Neuquén, 

Río Negro y Buenos 

Aires y el Ministro del 

Interior. 
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Ciudad de Bariloche – Lago Nahuel Huapi
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Río Limay – Valle encantado
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Desafíos
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Areas de riego Alto Valle Río Negro
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Areas de riego Alto Valle Neuquén
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APTITUD DE USO II: ZONA 

RECREATIVA-BALNEARIOS



Caudal ambiental: insumo para la sostenibilidad de la prestación de los servicios ecosistémicos
Bogotá – Colombia – 18 al 21 de marzo de 2019

	



Caudal ambiental: insumo para la sostenibilidad de la prestación de los servicios ecosistémicos
Bogotá – Colombia – 18 al 21 de marzo de 2019

	



Caudal ambiental: insumo para la sostenibilidad de la prestación de los servicios ecosistémicos
Bogotá – Colombia – 18 al 21 de marzo de 2019

	

Crecida del 12 y 13 de julio de 2.006  (10.347 m3/seg)
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Tramo Portezuelo Grande – Chañar, Captación de Agua YPF

Turbidez entre 

50 – 80 NTU
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Tramo Portezuelo Grande – Chañar, Captación de Agua YPF

Turbidez entre 

70 – 120 NTU
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Cuencas de República Dominicana

Punta 

Cana
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Bavaro

Arena

gorda
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Erosión Costera
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Erosión Costera: Consultas con actores locales
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Hotel Ocean Blue

Pérdida de fondo de Playa = 70.63 m

2006  

2018 

Erosión Costera
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Estructuras sumergidas reducción de la erosión costera
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Estructuras sumergidas naturales (arrecifes)

para la mejora del hábitat y reducción de la erosión costera
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Estructuras sumergidas en tanto arrecifes artificiales 

para la mejora del hábitat y reducción de la erosión costera
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Estructuras sumergidas naturales (arrecifes)

para la mejora del hábitat y reducción de la erosión costera
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Oficina Regional de Ciencia
para América Latina y el Caribe

Comité Nacional para el
Programa Hidrológico Internacional

PROGRAMA 
EDUCATIVO 
2 0 0 4

AGUA Y EDUCACION
de Argentina a las 

Américas

 
Unidad de Gestión de Integrada de Cuencas

Universidad Nacional de La Plata

Servicio Geológico de los Estados Unidos
U.S. Geological Survey
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magavino@gmail.com

Muchas 

gracias


